HAVYUYHLIE PE3YJIbTATHI U ITPAKTUYECKUE JJAHHBIE
1O TPAANOHHBIM BUOI'A3OBbBIM YCTAHOBKAM,
N BO3MOXHOCTH 110 MOAEPHU3AILINN O5TUX YCTAHOBOK

I'.b. Ocaguuii, UHXXEHEP

B yci0BUSIX TOCTOSIHHOTO MOBBIIICHUS 1IEH HA UCKOMAeMble€ SHEPTOHOCUTEIH,
a TaKk)Ke HCTOIIEHUE 3amacoB HePTH W raza Bce OoJblliee KOJIMYECTBO CTpaH
Pa3BUBAIOT AJIbTEPHATUBHBIE UICTOUYHUKH SHEPIHH.

OpHuM W3 TakWX BHUJOB sBIsAeTCS Omoras. [myOokue wmcciienoBaHus B ITOU
o0JacTH, HECMOTPS Ha W3BECTHBIE TPYAHOCTH, MPOBOAATCS B PecmyOnmke
Kazaxcrtan. B 3HaunTenbHO MEHBIIEH CTENEHH ATO OTHOCHTCS K Poccuu, xots
nojsiHOMacITabHOe pa3BUTHE OUOra3oBoi oTpaciau PO mo3Boamio Obl pemuTh psia
BAKHBIX HKOHOMUYECKHX 3a/lad. B YacTHOCTH, MNpuBENO Obl K CHIKECHUIO
3aJI0JDKEHHOCTH MOTpeOuTeNned 3a ra3, kotopas y Hac Ha 1 ampens 2014 r.
cocraBmia 141,6 mupa pyoaeit [1].

Cnegyer OTMETUTBh, YTO OCHOBHBIM HEJOCTATKOM OHOTAa30BOM SHEPrETHKHU
SBJIICTCSI 3HAYUTEIBHBIA BEC YAENbHBIX KalUTaJbHBIX 3aTpaT (B pacuere Ha
CAMHUITY MOIIHOCTH), HEBBICOKAsI PEHTA0ETBLHOCTh MPOEKTOB, a TAKXKe MPOOJIEMBI
C Opra"usaiyen cobiTa SHEPTUU MOCPEICTBOM LIEHTPAITM30BAHHBIX CETEH.

Hecmotpst Ha 510, B Poccum HaOnromaeTcsi yBeJIMUYEHHE CIIpoca Ha
ouorazoBeie ycraHoBku (BI'Y), kak i wmanmsix motpeburtenei (¢ o0beM
meTanTterka 3 — 20 M°), Tak U 11 cpenHux (¢ oobeMom MeranTerka 30 — 100 mP).

Bce neno B TOM, 4YTO OHOra3oBbleé TEXHOJIOTHH JOJDKHBIM 00pa3zoM
BruckiBatoTcs B Jloktpuny OHH ycmotiuusozo pazsumus obwecmsa. I Muorue, B
Poccuu, npuBepskeHsl 3Toi uaeu. M oHu, pyKoBOACTBYACHh NPUHLMIIOM « Paccyook
— 2MO HeyKtdcee opyoue Y4eHo20;, UHMyuyus — 6e30uuboyYHblL PYyKOBOOUMEb
nposuoyay MbITAIOTCS, KAXIbIN M0 CBOEMY, pelllaTh ATy IpodJieMy.

CoBpeMeHHbIE TEXHOJOTUHU (TIPOM3BOJICTBA), MO BO3MOXHOCTH, JIOJKHBI
OBITH CBSI3aHBI MEXKIY COOOM TaKUM 00pa30M, UTO KOHEeYHbIl YUK OJHOTO U3 HUX
CMAHOBUMCS HA4aI0M APYTOro 1HUKIa, OJarogaps 4eMy JOCTUTACTCS TPAKTUIECKU
noyiHasi 0€30TXOAHOCTh M WHTEHCU(PHUKAIUS TPOU3BOJICTBA HA OO0CMAMOYHOM
yoaneHuu om 2panuly OUHAMUYECKOU YCMOUYUBOCMU IKOCUCTEM.

Ilo muenuro Ikcnepmoe OOH, uMEHHO TaKOW KOMIUIEKCHBIN MOJIXO],
KOT/Ia OCYIIECTBIISIETCA CXeMa TMoja0opa TMPEANpUSTHNH ©  MPOU3BOCTB,
paboTaromux Ha OJHOM BHUJIE CHIPbS, @ OTXOAbl M MOOOYHBIE MPOIYKTHI OJHOTO
MIPOU3BOJICTBA BHICTYMAIOT B KAYECTBE ChIPbS WU MOIYy(PadpPUKaTOB JJIsi IPYroro,
MO>KET MOJHOCTBIO PEIIUTh MPOOIEMY YCMOUUUB020 pa3sumus 0ouecmaa.

N3BecTHO, YTO )KMBOTHBIE HE MOJTHOCTHIO YCBAaUBAIOT YHEPTHIO PACTUTEIIBHBIX
KOPMOB U 0o0Jiee TOJIOBUHBI €€ yXOJIUT B HaBO3, KOTOPBIM SIBJISETCS, MOCJE TOTO
WJIM UHOTO BHJIa MEpepabOTKH, [ICHHBIM OPraHUYECKUM yI00pEHUEM.

CopeprkaHre KUBOTHBIX Ha depMax M KOMILJIEKCAX MPUBEIO K YBEITUUCHUIO
KOHIIEHTpaIuu 00BEMOB HABO3a M HABO3HBIX CTOKOB B XO3SIMCTBaxX. A 3TO Jaer
BO3MOKHOCTh OPTaHM30BaTh WX MepepabOTKy HE TOJBKO B yIOOpEHUS, HO U B
Oworas, He 3arps3Hss OKpyXkaromryio cpemny. Ilpu sTom Omoraz mo cyTu cBoew
CTaHOBUTCS PYKOMBOPHBIM BO300OHOBIIIEMBIM NCTOYHUKOM 3Hepruu (BUD).



KomruiekcHbli  mOAXOM B NPOU3BOACTBEHHOW JIESITEIBHOCTH, KOTJa
«0mxo00bl», B TOM YHCIIE OPraHUYECKHE, TEIUIOBBIE, BOJIHBIC, ra30-BO3YIIHbIC
nepepadaThIBAlOTCd B TEXHOJIOTMUYECKOW IEMOYKE MPOU3BOJICTBA, MUHHUMAIBHO
OTPa)KAETCSl HA KAa4EeCTBE OKPYXKAIOIIECH Cpeabl, HA MPOAYKTUBHOCTH 30HAJIBHBIX
skocucTeM. KOMIUIEKCHBIA MOAXOA, 3TO HE 4TO-TO HOBoe. B meinom
«OBOJIIOLIMOHHBIE» U «PEBOJIOIMOHHBIC» HM3MEHEHUS B TOM uucie B cdepe
HPHEPreTUKU B3aWMOOOYCIIOBIICHBI, JIOMOJHAIOT U HEPEIAKO CMEHSIOT APYr Jpyra.
He uckirodaroTcss u ciiydau BO3BpaTa K «CTapblM» TEXHUYECKMM PEIICHHSIM Ha
KaueCTBEHHO HOBOM TEXHOJIOTMYECKOM Oa3e.

OObryHO TIOJ OMOra3oBOM yCTaHOBKOH (CTaHIMEW) IOJpa3yMeBacTCs
KOMILUIEKC MHKEHEPHBIX COOPYKEHUM, COCTOSIIIIUI U3 YCTPOUCTB:

— OJITOTOBKH ChIPbS

— MPOU3BOJICTBA OMoOrasza u y1o0peHui

— OYUCTKH U XpaHEHHUs1 Ororasza

— IPOU3BOJICTBA JIEKTPOIHEPTUU U TEILIA

— aBTOMAaTU3UPOBAHHOW CUCTEMBI yIipaBieHus bI'Y.

Metantenk BI'Y gomxkeH ObITh TepMETHYEH, B HETO HE JIODKHO OBITh
JOCTyIIa KHCJIOPOJA, TaK KaK TOJbKO IPH OTCYTCTBHUM KHCJIOPOJA BO3MOKHA
KHU3HEICSATEIbHOCTh METAaHOOOPAa3yIOLIUX OaKTEPUHA.

OnTuMmanpHas  TeMIeparypa  METaHOIEHe3a  3aBUCUT  OT  BHJA
nepepadbaThIBAEMOT0 YCTaHOBKOW cyOcTpara (OpraHMYeCKUX OTXOI0B).

KoHTponbHO-U3MepuTenbHbIe TPUOOPHI, YCTaHABIMBAEMbIE HA METAaHTEHKE,
JOJKHBI 00€CTIeurnBaTh KOHTPOJIb YPOBHS cyOCTpaTa B METaHTEHKE, TEMIIEPATYPhI
U JaBJIEHUS] BHYTPU HETO.

CoBpeMeHHbIE TEXHOJOTUH MO3BOJISIIOT MepepadaTbiBaTh B OMOTa3 JH00bIE BUIbI
OpraHUYECKOro  ChIphbsi, OJHAaKO HaubOosiee HP(HEKTUBHO  HCHOJIB30BAHKE
OMOra3oBbIX TEXHOJOTHH sl MepepabOTKHM OTXOJOB >KMBOTHOBOAUECKUX W
OTUIEBOTYECKUX (epM U CTOYHBIX BOJ, TaK KaK OHHM XapaKTepU3YHOTCS
MOCTOSTHCTBOM IOTOKa OTXOJOB BO BPEMEHHU U MPOCTOTON uUX cbopa. Ilpu smom
HAB03 U nomem OO0JHCHbL NOCMYNAMb C hepm U U3 X03AUCMS, 01A20NO0NYYHBIX NO
300aHMPONOHOZHBIM 3A0071e8AHUAM, 0OWUM OIS HCUBOMHBIX (NMUYbL) U YETIOBEKA.

[TockonbKy ChIpbEM HJIs1 TOJY4YEHHUS Ouorasa MOXKET CIYXKUTh IIHPOKHI
CHEKTpP OpraHMYeCKUX OTXOJOB, Ha MHOTHX CYIIECTBYIOUIMX OHMOTa30BbIX
YCTAaHOBKaxX MCHOJb3yeTCs Jo0aBka K o00paldaThlBa€MbIM OTXOJaM, Tak
Ha3bIBaeMoOM 3e1eHor Macchl. KoHeuHo, n3MeNbueHue 3eJIeHONM MacChl MPUBOAUT K
JOTIOJTHUTEBHBIM 3aTpaTaM dHEPIHH.

AKTHUBHBII 0OMEH BEILIECTB U BBICOKAS CKOPOCTh OMOXUMUYECKUX OOMEHHBIX
MIPOLIECCOB B METAHTEHKE JOCTUTAETCS, 32 CYET MAaKCUMAJIbHOTO MOAIEPKUBAHUS U
HEIMPEPHIBHOIO OOHOBJICHHS BEJIMYMH T'PAHUYHBIX MOBEPXHOCTEH MEXKIY TBEPIION
U kuakoi azamu. IlosTomMy TBEpble MaTepuabl, B OCOOCHHOCTH PACTUTEIHHOTO
IPOUCXOXKICHHUS, JOJDKHBI OBITh MPEIBAPUTENIBHO IMOATOTOBICHBI C IMOMOIIBIO
PEXYIINX, Pa3phIBAIOIIMX WM IUTIOUMIBHBIX YCTPOMCTB, YTOOBI B pe3yibTare
3(p(HEeKTUBHOTO MEXaHUYECKOTO BO3ACUCTBUS TMOMYYUTh YACTHIBI BO3MOXKHO
MeHbLIEro pasmepa. Jloas B3BEHICHHBIX B JKUAKOCTH TBEPABIX YacTULl B
3HAYUTEIBHON MEpPEe 3aBUCUT OT TEXHUYECKHUX CPEICTB, KOTOPBIE HCIIOJIb3YKOTCS



TUTSI MOJTYICHUS TIIATETHHOTO nepeMenImBaHus, TUAPABINYECKOTO
TpaHCHIOPTUPOBaHUsl cyOcTpaTa U oTaeneHuss Ouora3za. COBpeMEHHBIN ypOBEHb
pazButusi BI'Y mo3Bosnsier mepepabaTbiBaTh CyOCTpaThl C COJEPKAHHEM CYXOTro
BemecTBa 10 12 %, eciau pa3Mep BOJOKHUCTBIX WUIIM CTEOJIEBBIX SJIEMEHTOB HE
npesbimaeT 30 M.

B MeraHTeHke HEOOXOAMMO OpPraHW30BaTh MEPUOJUYECKOE MEepEeMEIINBaHNE
cybcTpara, koTopoe obecrieurBaeT 3PGeKTUBHYIO U cTabmIbHYIO paboty BI'Y.

Llenv  nepemewusanusi - 6vlc8000NCOeHUEe 00pa3068aHHO20  bU02A3A,
nepemewuganue ceexce2o cyocmpama u bakmepuil (NpusuUsKa), npeoomepaujeHue
00pasoeanusi KOpKU U 0caodkd, HeOOnyujeHue o00pa308anusl Y4acmko8 pa3HOU
memnepamypol 6HYmMpu MemanmenKd, obecneyerue pagHoMepHO20 pacnpeoeeHus
nonyaayuu 6axmeput, npeoomspaujeHue QopmMuposanus nycmom u CKONJIeHuUl,
YyMeHvuarwux Igpgdekmusnyo niowadv memaumenxa. llpu evibope memooda
nepemMeuuBanUisi Hy’CHO Y4umol8amy, Ymo npoyecc copax*Cu8anus npeocmaesisiem
co0O0ll npoyecc HCU3HeOesIMeNbHOCMU CUMOUO3A PA3TUYHBIX WMAMMO8 OaKmepuil
U npu  paspyueHuu 3mo2o coobujecmea npouyecc epmenmayuu Oyoem
HeNnpoOyKMuBHblM 00 00paz08anusi H08020 coodbuecmea baxmepui. Ilosmomy
CIUWKOM — 4acmoe  UlU  NPOOOJCUMENbHOEe  NnepemMeulusanue  8peoHo.
Pexomenoyemcsa meonennoe nepemewiueanue cyocmpama uepes kaxcovie 4 —6 u.

OnmumanvHoe nepemeuiusanue colpbs nosviiaem 8vixod ouozasa 0o 50%.

BI'Y obGecneunBatoT yruianzanuio (nepepadboTKy) OpraHUu4ecKuX OTXOA0B 3 U
4 xnacca omacHoctu corjiacHo IlocranoBaenuto ot 12 wmromst 2003 1. Ne344, B
CIICYIOIINX PeKUMAX:
- B MCUXpOUIBHOM pEeXHME ONTHUMAajbHas TemMIeparypa B MeTraHTeHke 15 — 20
°C, HO MOXeT ObITh U HIKE. B TakoM peskuMe oTXo bl iepepadarbiBaroTcst 30 — 40
nued. [leuxpouiibHBIA pexuM OOBIYHO HCIIONIB3YETCSl B JIETHEE BpeMs rojaa B
cilydae, Korja Teruio M KOJUYECTBO cyOcTpaTa (OTXOJOB) 3HAUUTEIHHO MEHBIIE
OOBIYHOT0, HATIPUMED, U3-3a BhITNAca CKOTAa,
- B Me3o¢hmwibHOM pexume mpu temmeparype 30 — 40 °C opranuyeckune OTXOJIbI
nepepabaThiBaloTCs 7 — 15 1HEH, B 3aBUCHUMOCTH OT BHJIa OTXOJIOB;
- B TepMOPHIBLHOM pexkuMe Tpu Temiieparype 52 — 56 °C opraHuyeckue OTXOIbI
nepepabaThiBatoTcs 3a 5 — 10 1HEH, mpu 3TOM KayecTBO raza U yAoOpeHuil, mo
pAdy ToKaszaTenel, OOBIYHO HIXKE, YeM B Me30(uiIbHOM pexkume. Kpome Toro B
TepMODUIBHOM pEXKHUME TPATUIHUOHHO TOTpeOssseTcss OOJbIle JYHEPTUM s
oborpesa. Takoil peKUM MOIXOUT OOJIBIIIErO BCETO TeM, Y KOTO OCHOBHAs 3aj1a4ya
— nmepepaboTaTh OOJBINIOE KOTUYECTBO OTXOA0B. [lpu omtmmuzanuu pabOTHI
YCTAaHOBKHA M COCTaBa OTXOJIOB, MOXKHO YCKOPHUTBH mepepaboTky naxe m0 3 — 4
nHell. Bwvlieooa om pabomwi 6 mepmouibHOM pedxcume 6 MOM, YMO pe3Ko
cHudicaemcest cmoumocms 1 kBm ycmanognennou mownocmu bI'Y.

TpebGoBaHus K AOMYCTUMBIM TIpenesaM KojeOaHus TemmepaTyphl cyocTpara,
JUIST ONTUMAJIBLHOTO Ta3000pa30BaHMs, TEM >KECT4e, YeM BBIIIE TeMIepaTypa
npoiiecca epMEHTAIMKU: MPH MCUXPOPUILHOM TeMIepaTypHoM pexume — + 2 °C
B uac; me3ouiabHoM — + 1 °C B uac; repmoduibnbiii — + 0,5 °C B yac.



[TockonbKy, HapUMeEpP, B MOCKOBCKOM PETMOHE CPEJHEr0J0Bask TEMIIEpaTypa
UCXOIHOro cyoOcTpara, cocraBisger okoimo 10 °C, a Temmeparypa OKpysKaromiei
cpenbl, okoso 4 °C, To HEOOXOAMMOCTh B CHCTEME IOJOTpeBa cyOcTpaTa |
NOJJIEp KaHMs €ro TeMIiepaTyphl B poriecce pepMenTannu oueBuiHa. [1o qaHHbBIM
A.A. KopasreBa [2] no 60% mosrydeHHOTO OMOTrasa TpaTHTCS Ha COOCTBEHHBIC
Hyxk1bl BI'Y. Ilpu 3TOM, Hambojee 3HEProeMKUM SIBISETCS IMPOLECC Harpena
cyOcTpaTa, CyTOYHOM O3Bl 3arpy3KH METaHTEHKA, Ha KOTOPBIH HUAET OKOJIO0 95%
SHEPrUH, PACXOAyEMOM Ha COOCTBEHHBIEC HYXK/bl YCTAHOBKH.

Haubonee pacmpoCTpaHEHHOW CHCTEMOM TMOJOTpeBa SBJSETCS BHEITHSS
CHUCTEMa MOJIOTPEBa C BOJIOHATPEBATEIbHBIM KOTJIIOM (KOTEJIHHOM YCTaHOBKOW),
pabortaromM Ha Ouorase, OJJEKTPUYECTBE WM TBEPAOM TOIUIMBE, TJIE
TEIUIOHOCUTENIEM SIBJISIETCSA BoJa ¢ Temmeparypoit okono 60 °C. bonee Bbicokas
TeMIEpaTypa TEIIOHOCUTENSA, MOBBIIIAET PUCK HAJMIIAHUS B3BEIICHHBIX YaCTHII
HAa TOBEPXHOCTH TEIJIOOOMEHHUKA — TEIUIOOOMEHHUKA PEKOMEHIYETCs
pacronaraTh B 30HE JIEUCTBUA MEPEMEIINBAIOIIETO YCTPOMCTBA.

BI'Y  nomkna ObiTh  aBTOMaTH3upoBaHa. (OO0beM  aBTOMATHYECKU
BBIINIOJIHAEMBIX ONepaluii OMOra3oBbIX YCTAHOBOK PA3JIMYHOIO HA3HAYEHUST MOYKET
OBITh pa3ianueH. B 00s3arenbHbIil 00beM aBTOMATU3ALMH BXOAST:

- 17151 OMOra30BbIX YCTAaHOBOK HEOOJBIION MOUTHOCTH:

pyu cpabaTbIBAHUM JaTYMKA 3ara30BaHHOCTH (Ta30aHaIM3aTOpa) MOMEUICHUS
aBTOMATHUYECKM BKIIIOUAIOTCSI CHCTEMBI OIOBEIICHHS IEepCOHaa (CUTHAJIBHBIE
JaMIIbl, 3JEKTPUYECKUE 3BOHKM M Jp.) U IPOUCXOJUT aBAPUHHOE OTKIIOUEHHUE
cucteM BI'Y, B wyacTHOocTHM cpalaTbiBaeT MNPEIOXPAHUTEIbHBIA  KJIamaH,
MEePEKPHIBAIOLINI [TOAavy rasa;

npu cpabaThiBaHUM JIOOOTO TEIUIOBOTO pelie B IEMAX MHUTAHHUS HACOCOB
UUPKYJSLHUOHHOTO, BOASHOIO WJIM  3arpy304HOr0  BKJIKOYAKOTCS  CHUCTEMBI
aBapUIHOTO OTOBENICHUS MTepCOoHAaa.

[To nmanneim WM. Eropoma, aupektopa Ouora3zoBeix mnpoekToB AENergy,
COCTABJISIFOIINE TOJOKUTEIBLHOTO JICHE)KHOTO TOTOKa OMOra3oBbIX IPOEKTOB
MOTYT OBITh cleayromumu (Tabmuna 1), Ipu rapaHTHPOBAHHOW HAJEKHOCTH H
JIOJITOBEUHOCTU HaAekHOU pabothl BI'Y, 3a cyeT Mcmoib30BaHUS METAaHTCHKA U3

AMaJIMPOBAHHOM cTanu, B TeueHue 40 yer.
Taoauna 1 — CocraBiagolye NOJOKHTEILHOI0 AEHEKHOr0 IOTOKA OHOra3oBbBIX
NMPOEKTOB

Cocrasasronias JloJist B CTPYKTYpE BBIPYIKH

ITponaka JIeKTpO3HEPTUH 60-75%

[Tponaka TETUIOBOM dHEPTUU 10-20%
CHIDKEHME  IUIaThl 33  TEXHOJIOTHYECKOE

MPUCOEIUHEHHE (st HOBBIX u 0-50%
PaCIIUPSIIONINXCST TIPS ITPHSITHIA)

IIponaxa MomHOCTH 0-30%

[Tpomaxa ynoOpennit 10-30%
CHIDKCHHE KOJIOTHYECKUX IIATSKEH 0-20%

[Tponmaxka yriaepoaHbiX KBOT 0-10%*

*[IpousBoactBo 1000 M ky0. 6morasza obecrneunBaet 3amerieHne 10 T BeiopocoB CO,. Cpennsis
pbeiHouHas 1eHa 1 T CO; ceronns cocrasusieT 10 EBpo.




Msbr paccmorpuMm  TpaguumoHHyro bI'Y u bBI'Y wMertanTeHk, KoTopou
pa3MeliieH Ha JHe coiHeuHoro coisiHoro npyaa (CCIT) [3].

CpaBHHMTEJIbHOMY aHAJIU3Y BHIOB 3aTPaT, CBSA3AHHBIX C COOPYKEHUEM
BI'Y, Oymer mnoaBeprHyTbl MeTaHTeHkM 3THX BI'Y um coopyxkenus wu
obopynoBanue (yCTPOICTBAa) HEMOCPEACTBEHHO C HUMH CBSI3aHHBIE.

B kadecTBe UCXOAHBIX JAHHBIX JJIs aHAJIU3a IPUHUMAEM CJIEAYIOIIEE.

B coctaB Ouorasza BxoauT, mpumepHo, 95 — 60% oOuomerana u 40 — 45%
yraekucioro raza. Ha stom ra3zy moryt pa®oTath OBITOBBIE Ta30Bble MPUOOPHI,
BKJIFOYAsl Ta30BbI€ BOJOHATPEBATEIM, 00OTrPEBATENM BO3/AyXa U ra30reHepaTophl.

buomeran — mpoaykT, modydaemblii myTeM ouuineHue Ouoraza ot COp,
ucnoip3yembiid kak onotormeo (TOCT P 52808-2007).

buoras nerue Boznyxa (1,05 — 1,2 kr/M3), m03TOMy CTPEMUTCS BBEPX.

PocnoTpebHaa30p pernamMeHTHUpyeT, K KaKOMY KJlaccy NpHHAAJEXaT T€ WU
WHBIE BHUJIBI OTXOJI0B, OOpa30BaHHbBIC BCJICJICTBHE BBIPAIIUBAHUS >KUBOTHBIX WU
MPOU3BOJICTBA MPOAYKIMH >KUBOTHOBOACTBA M NTHUIIEBOACTBA. Bce oTxomabl
MIPOU3BOJICTBA U MOTPEOJICHUs JelSIT Ha 4 Kilacca OMacHOCTU: | — yupe3BbIYaitHO
OmacHbIE, 2 — BBICOKO OMAaCHBIE, 3 — YMEPEHHO OMACHBIE U 4 - MaJIOOMACHBIE.

Opransr @HC ocy1iecTBisisl MIaHOBBIE TPOBEPKH OOBEKTOB XO35HCTBEHHOM
U WHOW JEATEIBHOCTH HE3aBUCUMO OT (OpM COOCTBEHHOCTH C IIEJIBIO
rOCyJJapCTBEHHOTO JKOJIOTUYECKOTO KOHTPOJS, MPUHUMAIOT PEIICHUS IO
OTYUCJIEHUSIM, 1O YIUIATE SKOJOTrMYecKoro Hajora. HecmoTps Ha TO, YTO
HKOJIOTUYECKUN HAJIOT HEJb3sl CYUTATh OOPEMEHUTEIbHBIM, U OH CYIIIECTBEHHO HE
BJIUSET HAa KOHKYPEHTOCIOCOOHOCTh OTEUYECTBEHHOW >KMBOTHOBOIYECKOM
MPOTYKITHH, TUISt OTJICJIbHBIX KaTeropui TOBapOINPOU3BOIUTENEH
(’KMBOTHOBOJYECKUX KOMIUIEKCOB U NTUIEKOMOMHATOB) JKOJOTUYECKUN Hajor
SBJISIETCS OJHUM U3 OCHOBHBIX BUIOM O0s3aTENbHBIX TUIATEXEN TOCy1apCTBY.

Ynoopenuss (3¢ GdiaroeHT), TMOdy4aeMble TNPH  TEPMODUIBHOM  PEKHME
dbepMeHTauu JKOJOTUYECKH YHCThIC, JUIICHHBIE HUTPUTOB, CEMSIH COPHSIKOB,
00ne3HeTBOPHON  MUKpOGdIOphl, crenuduueckux 3amaxoB. [  ocTambHBIX
PEKUMOB TIEPEUNCIICHHBIC XapAKTEPUCTUKU yIOOPEHHIM 3HAUUTEIIbHO HUXKE.

O6opynoBaHu€e MO MOJATOTOBKE M MPEABAPUTEILHON 00paObOTKE CHIPhS JIJIS:
nepeMenBanus cyOcTpaTa; M3MENbUEHUsS; Cenapaliy MpUMece Ha BXOJE B
peakTop; 3arpy3ku (Tojada W JO3UPOBaHME) COpPaXKUBAIOMICH CYCIICH3UU Y
CpaBHHUBAEMbIX METAHTCHKOB YCJIOBHO MPUHUMAEM OJMHAKOBBIM.

B xoMmuiekT 3Toro o0opyaoBaHus s TpaaulimoHHoN BI'Y MoxkeT BXOIuTh
arperat Jijisl pa3MOpPaKMBaHUSI ChIPbs (HaBO3a).

B nomemienun, rue pasMmenieH TpaauiuMoHHbIA MetaHTeHk, no ['OCT P
53790-2010 moKHBI HAXOOUTHCS:

- KOMILJIEKT MPOTHUBOIIOKAPHOTO UHBEHTAPS,

- JIUPJICKTPUYECKHME TIePYaTKu W KOBPHI Yy IIWTOB  YIPaBJICHUS
AJIEKTpOAarperaTaMu;

- ra30aHAIN3aTOPhI WA Fa30CUTHAIU3ATOPBHL;

- CpelICTBa UHMBHUIYaJIbHOMN 3aIlUTHI,

- B3pbIBOOE30IIAaCHBIE aKKYMYJISITOPHBIE (hOHAPH;

- anTeykKa MmepBoi JOBpaueOHOM MTOMOTIIH.



He pomyckaercss HaxoxaeHHe paOOTHUKOB W IMPOBEIEHHUE JIOOBIX padoT B
MOMENICHUHN METAaHTEHKA MTPU HepaOOoTaroIIeil BEHTUIISIUY.

DNEeKTPOTEXHUYECKOEe O000pylOBaHHE U  OOCIY)KMBarollee MOMEIIECHUE
METaHTEHKa JIOJDKHBI ObITh 00OPYJIOBaHbI PE3EPBHBIM SJIEKTPONUTAHUEM, YTOObI
00ecCreyuTh MOCTOSHHYIO paboTy BEHTWISTOPOB C HEOOXOJMMON KpaTHOCTHIO
BO3JyX000MEHa.

KoHTponupoBaTh KOHIIEHTPAIMIO Ta30B B BO3AYXE MOMEIICHUS METAaHTEHKA C
MOMOILBIO Ia30aHAIN3ATOPOB.

B obcnyxuBaronieM MOMEIIEHMH METAaHTEHKa 3JIEKTPHUYECKOe OCBEIICHUE,
AIIEKTPOJBUTATENH, ITyCKOBBIE M TOKONMUTAIOLIME YCTPOMCTBA M almaparypa
JIOJKHBI BBITIOJIHATHCS BO B3PBIBO3AIIMIIEHHOM HCHOJHEHHH B COOTBETCTBUM C
KJIACCOM B3PBIBOOIIACHOM 30HBI (KATErOPUH MOMEILEHU).

OTBOI ra3za OT METAHTEHKA, YCTPOWCTBO M JKCIUIyaTalUs Tas3roJIbAECPOB U
ra3oBOil CETH METaHTEHKa JIOJKHBI IPOBOJUTHCS B COOTBETCTBUU C TPEOOBAHUSIMU
[IpaBun GezomacHOCTH B Ta30BOM Xo3siiicTBe U [IpaBun ycTpoiicTBa U 6e30macHoi
HKCILTyaTallM COCYA0B, pabOTAIOIMIUX TOJT JaBJICHUEM.

OnTuManbHbIi crOcO0 HAKOIUICHUS OMora3za 3aBHUCUT OT TOrO, IS KakKuxX
nesneit Oyner ucnosib3oBaH Ouoras. [lpu mpsiMom cxkuraHuu Ouorasa B ropesikax
KOTJIOB ¥ JBUTATENIIX BHYTPEHHErO CropaHus He TpeOyroTcs OombIne
ra3rofipfieppl. B 3TUX  ciaywasx  rasrojipJiepbl  JIOJDKHBI  00eCrieYrBaTh
BBIDABHUBAHUE HEPABHOMEPHOCTEH Ta30BBIJICIICHUS M YJIYYIICHUS YCIOBUU
MOCJIEAYIONIEr0  TOPEHUs, B  3aBUCUMOCTHM OT THUIA Trasrojibiepa U
BBIJICP)KMBAEMOT0 MM JIaBJIeHUsI 00bEeM rasrojpiepa coctarisieT ot 1/5 mo 1/3
o0bema peaktopa. [macTUKOBBIE Ta3roJibIepbl MPUMEHSIOT sl cOopa Ouorasa B
MPOCTHIX, COBMEIIEHHBIX YCTAaHOBKAX, TJ€ IUTACTHKOM TOKPBIBAIOT OTKPHITYIO
€MKOCTb, CIIy’)Kalllyl0 B KaueCTBE pEAKTOpa, WM OTACIBbHBIM IUIACTUKOBBIN
ra3rojibiep COCAUHSIOT C PEaKTOpoM. ['a3roipaep OMKEH BMELIATh CyTOUYHBIN
o0beM, BbIpabareiBacMoro Ouorasa. CrajgbHble Ta3roJbAEpbl JCHAT Ha
rasrosbaepsl Hu3koro (0,01-0,05 krc/em®), cpemtero (8-10 kre/cM®) U BBICOKOTO
(200 krc/cm®) maBnenust. CTanbHBIE TA3TONbACPHI HU3KOTO IABICHHS ONMPABIAHBI
TOJIBKO B ciiydae OoJbiioro pacctostHust (MunumyM 50-100 M) OT yCTaHOBKH 0
UCIIOJIB3YIOMINX Ouoras mpuOopoB. B mpyrux ciydasx clieqyeT paccMaTpUBaTh
BO3MOYKHOCTh MCTIOJIb30BaHMS O0JIee ICMIEBOT0 MIIACTUKOBOTO Ta3rofibaepa.

B rasronpaepsl CpelHEr0o W BBICOKOTO JaBJEHUS Ta3 3aKayMBaeTcs C
NOMOIIbIO  KoMITpeccopa. ['a3ronbaepbl BBICOKOTO JABJIEHUS MCIOIB3YIOT IS
3alpaBKM aBTOMAIIMH M OaIoHOB. KOHTpPOIBHO-U3MEPUTENBHBIE MPUOOPHI,
yCTaHaBJIMBAEMbIE HA Ta3roJibJephbl, TOJKHBI BKIIOUATh B ceOsl BOJASHOM 3aTBOD,
NpEJOXPAHUTEIIbHBIA KJIallaH, MaHOMETP U peAaykTop AamieHus. CraibHbIC
ra3roJibJepbl JOJKHBI ObITh 3a3€MJICHBI.

[IpuBnekarensHO mMpuUMEeHEHHE Ouorasa i ¢akeIbHOro 00O0rpeBa TETUIHIL.
Kpome mocTymiieHus yriaekucaoro raza u3 ra3rojibjaepa MpoucXoauT 00pa3oBaHue
YIJIEKUCIIOTO ra3a Mpu CropaHuu OMoMeTaHa, TPOU3BOAUTCS OCBEIICHUE TEIUIULL U
OJTHOBPEMEHHO 00pa3yeTcs BOJa, YBIAXKHSIOIIAs BO3IYX.

Ewe oono manpasnenue ucnonv3osanus cocmasnvlx KOMHOHEHMO8 Ou02asa
— YMUIU3ayus YeneKucilo2o 2a3d, co0epicauie2ocs 6 Hem 8 koaudecmse okono 40



%. H3enexas yenekucuvlli eas nymem OmMbl8KU (8 omaudue om OUOMEmAHA OH
pacmeopsiemcsi 8 800e), MONCHO No0asamv €20 8 Menauyvl, 20e OH CIAYHCUM
«B8030YUIHBIM YOOOpEeHUeM», Y8eaudUusas npooyKmueHOCMy pacmeHuUll.

B Tabmuie 2 mpuBeneH TEpeYCHb OCHOBHBIX BHJIOB COOPYXKEHHH,
00Opy/IOBaHUSI M  KOHTPOJBHO-U3MEPUTENBHBIX TMPUOOPOB, BXOIANIMA B
3aBUCUMOCTH THIa MeTaHTeHKa B BI'Y, 3aTparbl (CTOMMOCTb) Ha KOTOPbIE JOJIKHBI

YUUTBIBATHCS MpHU BbIOOpE BI'Y.

Tabauua 2 — IlepeyeHb OCHOBHBIX HEOOXOAMMBIX /Jisl pa3MellleHHs] U PadoThbI
METAHTEHKA COOPY:KeHHid, 000PY10BAHUS, KOHTPOJbHO- U3MEPUTEJIbHBIX MPUOOPOB M MX
TeXHHYeCKHe XapaAKTePUCTUKH.

Tuno BI'Y Heo0xomumocTts mis [Ipumeuanue
AKCIUTyaTallid METaHTEHKA

MertaHTeHK

TpaAULMOHHAS Ha *

¢ CCII Ja C obGeuatikoit *

*KknnumaTtuyeckoe ucnonHenme T no NOCT 15150-69

3nanue (MoMemieHue) st pa3MeIeHrs METaHTeHKa

TpaJULMOHHAS Ha xR

¢ CCII Her

*kaTeropua pasmeweHuna 4 (ot muayc 40 mo +40 °C) no FOCT 15150-69 (skcmutyarauus B
MOMEIIEHUsIX (00beMax) ¢ MCKYCCTBEHHO PETYIMPYEMBIMH KIUMAaTHYECKUMH YCIOBUSMH, HAalpUMeEp B
3aKPBITBIX OTAIUIMBACMBIX HJIU OXJIAXKIACMbIX W BEHTUJIIMPYEMBIX IMPOU3BOJACTBCHHBIX U APYIUX, B TOM
UUCJIC XOPOHIO BCHTWIHMPYCMBIX IIOA3CMHBIX IMOMCHICHUAX (OTCYTCTBI/IG BOSHeﬁCTBHH npsaMoro
COJIHCYHOI'0 M3J1yUCHHA, aTMOC(i)epHI)IX 0CaJIKOB, BE€Tpa, IIE€CKa U IbUIM HAPYKHOI'O BO3/yXa; OTCYTCTBHUC
W CYHICCTBCHHOC YMCHBIICHHC BO3HGﬁCTBHH PACCCAHHOTO COJIHCUHOI'O M3JIYUYCHUA M KOHACHCAIIUU
BJIATH))

**Kareropus nomenieHus A — B3pbiBonokapoonacHas (HIIb 105-95 Onpenenenue kateropuii
NIOMEIIEHU! W 3JaHUMM 1O  B3PBIBOIOXKAPHOM M IOKAPHOM  OmacHocTu. HOPMbI
FOCYOAPCTBEHHOM MNPOTUMBOMOMAPHOW C/AYXBbl MBA, POCCUM OMPEAENEHWUE KATETOPUW
NOMELLEHUA N 30AHUA NO B3PbIBOMOMAPHOM M MOMAPHOM OMACHOCTM). XapakTepucTHKa
BEIIECTB M MaTepuajoB, Haxoismuxcs (oOpamarommxcs) B ToMenieHnd: [oproume rasbl,
JIETKOBOCIUIAMEHSIFOIIMECS dKHUIKOCTH C TeMIIEPaTypoi BCHbIIKK HE Oojiee 28 °C B TakOM KOJIMYECTBE,
4UTO MOTYT O6pa3OBBIBaTB B3PBIBOOIIACHBIC MMapOra3oBO3AYHIHBIC CMECH, IMPU BOCINIAMCHCHHWU KOTOPBIX
Pa3BUBACTCA paCYCTHOC N30BITOYHOE JAaBJICHUC B3pbIBa B IOMCHICHUH, ITPCBBIINIAOIICE 5 kIla.

buora3osas koTenpHas YCTaHOBKa

TpagULMOHHAs Ha JlomkHa OBITE B OTAEILHOM IIOMEIICHHH
¢ CCII Her

CI/ICTeMa mogorpeBa CY6CTpaTa OT TCIIJIOHOCUTECIIA 6HOFaSOBOﬁ KOTCJ’ILHOﬁ YCTAaHOBKH
TPaIUIINOHHAS Jla *
¢ CCII Her e

*HEMPSIMOUN MOJOTPEB Yepe3 TEIIOOOMEHHUK, TIe MOJOrPEBAONINIM TEMIOHOCUTENh, OOBIYHO ropsyast
BOJIa, MTOJIOTPEBACT CYOCTPAT, HE CMEIINBASCH C HUM.
**TpedyeTcs cucTemMa MojIorpeBa cyocTpaTa OT TEIJIOThI PACCOIIa COTHEYHOTO COJITHOTO Npy/Ia.

Cucrema BCHTUJIAHHU C PE3CPBHBIM 3JICKTPOIIUTAHUCM

TpaaUIIMOHHAA I[a

¢ CCII Her

Cucrema MEXaHHM3alluu U aBTOMAaTHU3allunu

TpaauLIMOHHAS Ja Bcst Bo B3pBIBO3AIIMIIICHHOM HCIIOJIHEHUH

¢ CCII Ja YacTh BO B3PBIBO3AIIMIIIEHHOM UCIIOIHECHUH




Cucrema KOHTPOJIA KOHICHTpAIIWH I'a30B B BO3AYXC IMTOMCIICHNA MCTaAaHTCHKA

TpaaUITMOHHAS Ja

¢ CCI1 Her *

*KOHTPOITb TEPMETUYHOCTH METAHTEHKA OCYIIECTBISETCS MO OTCYTCTBUIO/HAMYHUIO My3bIPHKOB OHMOTa3a,
TTOTHAMAIOITIETOCS Ha mMoBepXHOCTh 3epkana CCII.

CoJiHeUHbIN COJISIHOM NPy

TpaaUITMOHHAS Her

¢ CCII Ja *
JlonoHUTEIbHBIC GbyHKINH, B

NpHUMeYaHuHu K Tabnuue *

*kateropusa pasmewteHna 1 (ot munyc 10 1o +40 °C) mo T'OCT 15150-69 (skcnnyataums Ha
OTKPbITOM BO34yXe (BO3,D,el‘/‘ICTBME COBOKYMHOCTU KIMMaATU4YeCKUX d)aKTOpOB, XapaKTepHbIX ANA AaHHOTo
MaKpPOKAMMATUYECKOTO paiioHa))

O6opynoBaHue sl pa3MOPaKUBAHUS CHIPbS 3UMOI

TpaAULMOHHAs Ha
c CCII Her
Cucrema noxapoTyleHHs
TpaaULOHHAs Ha
c CCII Her

Jns BI'Y B nenom ¢ yaerom ™

Hagec (momernienue) ams myjabTa yIpaBleHUs

TPpaAUIIHOHHAS Her B 31aHnm rie pasmMenieH METaHTEHK

¢ CCII Ja

CooTBeTCcTBHE NIEpeyUHs COOpPYKEHHH, 000py0BaHUs, KOHTPOJIbHO-U3MEPUTENBHBIX TPUOOPOB
HA3HAYEHUIO, UCXO0/1 U3 KOHCTPYKTUBHBIX ocobeHHocTel bI'Y

TpaJULIMOHHAS Ja

¢ CCII Ja

[pumeuanne * TIOCKONBKY CONHEYHBIN CONSHON MNPy MOXKET OJJHOBPEMEHHO SBJIATHCS
U MPOTHUBOMNOKAPHBIM BOJOEMOM, U3MEHEHHE MOTPEOHOCTH B KAMHUTAJIBHBIX BIIOKEHUSX, JJIS
01MOra3oBoi yCTaHOBKM MOJKET OBITh YUTEHO KaK MpelOTBpAIlEHHBIN pacxoj 4acTH CPEJICTB Ha
BOJloeM, Ojarojapsi HUCIOJB30BAHUIO JUISI JTHX Lened mnpyga. Tak K MOKapOOHacHbIM
nomemeHusaM: knacca II-II oTHOcATCA Mano3anbuIeHHbIE OMELIEHUST MEJIBHUL U DJIEBATOPOB,
3epHOXpaHuiunia; kiacca II-Ila oTHOcATCS Ckilaackue NMOMEIEHUs Uil XPaHEHHs TOPOYMX
MaTepuaioB, KOPOBHUKH, CBUHAPHUKHU U APYTUe )KMBOTHOBOIUYECKUE TOMEILIEHUS IPU XPAHEHUU
Ha Yep/iaKax ceHa U COJIOMBI U T.JI.

VYiep0 ot necHbix moxkapoB B 2010 r., ¢ yueToM YHHYTOXXEHHBIX OTHEM J€pEBEHb,
COCTaBMJI CBBILIE 15 Mipa pyOuien.

O0BeM MPOTUBOMOKAPHOTO BOJOEMA JUISI CETTLCKOTO JIOMA JTOJDKEH OBITh TAKUM, YTOOBI
IpU TYIIEHUHU MOXKapa pacxo] Boabl Obu1 He MeHee 10 i/c B TeueHue 3 yacoB. OOBbEM BOJBI B
BOJIOEME J0JIKeH 6bITh Gomee 100 M.

[Tockonpky BI'Y momkHa pacmonaratbcsi, MO BO3MOXKHOCTH, OJMKE K HCTOYHHKAM
nepepadaTbIBaeMOro ChIpbs (MECTaM COJIep>KaHMsl KUBOTHBIX, CKJIAJAUPOBAHUS OTXOJIOB U T.1I.),
To TeruoByto 3Hepruto CCII MoxHO OyJeT MCIONB30BaTh JJIsl TOPSYEro BoAOCHa0)eHus depm,
IpeoTBpalias HCIOJIb30BaHKUEe OUorasa I 3TUX eel.

HpHMeanMe: HaanMep, BBITOAHEC, CCJIM CMKOCTHL I CMCHIMBAHUA CbhIpbd HANPSAMYIO
coeuHsiercs ¢ monom depmsr. Tpancnopt 6uorasa aeniessie, YeM TPAHCIIOPTHPOBKA CHIPHSI.




HanexxHoe, Kpyriocyro4Hoe ropsiiee BOJOCHAOXeHHE OyaeT HCKIoYaTh pa3pacTaHus
KoJIOHHMI Bo30ymutens sermonemiesa (Legionella pneumophil). ITo canumrapHbiM HOpMam
CanlluH 2.1.4.2496-09 «I'uruenunueckue TpeOOBaHUS K oOecrieueHHIO 0e30MacHOCTH CHUCTEM
ropsiYero BOJOCHAOXKEHHU» TeMIlepaTrypa BOAbl B CHCTEME TOpsYero BOAOCHAOXKEHUS JOJKHA
ob1Th Oostee 60 °C. B cucreme xonomnHoro sogocHadxenus mernee 20 °C.

HpI/IMe‘laHI/IeZ JlernoHHenbl — 3TO 6aKTepI/II/I, KOTOPBIC )KUBYT B €CTCCTBCHHBIX UCTOYHUKAX BOJBI.
I[axce caMas COBCpPHICHHAsA CHUCTEMA BOAJOOYMCTKH HE crnocobOHa 3aIUTUTh OT HNX BO3HHMKHOBCHMHA.
IMonmamast B OnarompusiTHbe YCIOBHs BomompoBoga (temmeparypa 25 — 45 °C), OHM HaYMHAIOT
Pa3MHOXKATbHCA. 3apa>I<eHI/Ie YCJIOBCKA MPOUCXOAUT IIPU BJAbIXaHHWU MCJIKUX KaIll€jib BOJbI, COACPKAIIUX
OakTepuu, B TOM YHCIIe, HAIPUMED, TP NPUHATHHN IyIa.

DTO MO3BOJIIET CYIIECTBEHHO CHU3UTH CYTOYHYIO MOTPEOHOCTH JOMAITHETO XO3SICTBA B
Ouorase njs MPUTOTOBIICHUS MHINM U TojorpeBa Bojbl, OObIYHO OHA cocTaBiseT 2 - 3 M
TPUPOIHOTO Ta3a, B CyTKH. ITO SKBHBAIEHTHO 3,5 — 5 M° 1 Grorasa.

[TockonbKy mojiorpeB cyocTpara B MeTaHTeHKe, pa3MenieHHoM Ha jqHe CCII
OCYIIECTBJISIETCSL OT TEIUIOThI paccoiia Mpyjia, TO peKUMbl (hepMEHTAIlU B HEM B
TEUEHHUE JIETHEro nepuoja paznuyHbl. OHM 3aBUCAT OT TEMIEPATYpbl, KOTOPOM
oOnamaeT paccoit (pUCYHOK 1).

80 1 TemnepaTypa paccona

B npyay

TemnepaTypa cybctpaTa B MeTaHTEHKe
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TemnepaTtypa, °C
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53 9C, temnepatypa TepMmodunbHOro \ 35°C, Temnepatypa me3odpunbHOro
peruma pepmeHTaumm peruma pepmeHTaumm
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Bpema, mec.

a — TouKa OKOHYaHUS PEePMEHTALMH B TePMODHIBHOM pexuMe mpu Temmeparype 53 °C,
0 — Touka OKOHYaHMS (PEPMEHTAIINH B ME30(QUILHOM PEXHMME TIpU Temmeparype 35 °C.

Pucynok 1 — I'mnorernyeckoe m3MeHeHUe PeKMMOB (pepMeHTAMM B MeTaHTEHKe
0Mora3oBoii yCTAHOBKH HA 0a3e COJIHEYHOI0 COJIAHOro npyaa B Poccuu B TeueHune JieTHero
nepuojaa

BecHoli npu nepexoae ¢ Me30(pUIBHOrO Ha TEPMO(MUIBHBIN peXuM (JIeBast
4acTh PHUCYHKa 1), JJIS TIOBBIIICHUS TEMIEpaTyphl cyOcTpaTa B METaHTEHKE
o6beMom 20 M° ¢ 35 mo 53 °C Tpebyercst oxomo 420 xBru Tertorst. Ilpu
WCIIOJB30BaHUU JJISI 3TOM 1AM TEIUIOThl paccojia mpyja Iuiomaasio 78,5 M2
(mmametp mpyaa 10 M) TeMmmepaTypa paccosia MOHU3UTCS MpuMepHO Ha 6 °C.

Ocenpto, koraa temmeparypa B CCII mnoHmxaercs, g HNOIICPKAHUS
3 PEeKTUBHOTO TEMIIEPATYpPHOTO pEXKKUMa aHa’dpoOHOM 00pabOTKH OTXOJI0B
YKUBOTHOBOJICTBA K HUM MOXHO JJOOABJIATh BHICOKOOHEPTETUUECKHNE KOMITOHEHTHI,
YBEJIMYMBAIOLIME BbIJICJIEHUE HK30TEPMUYECKOM TEIUIOTHl Mpu (epMEeHTAuU
(caxapHbIit )KOM, OTXOJbI MHIIEBOW MPOMBIIUICHHOCTH C BBICOKMM COJCPKaHUEM
JKHPOB, CUIIOC, KJICBEPO3/IaKoBasi cMech H T.11.). [lojoxkeHnue Touek a u 6 (puc. 1)
3aBHUCUT OT OJK30TEPMUYECKOM TerioTel (epMeHTauuu (OT JAEATEIbHOCTH
OaxkTepuil).

To, uto paboTa B TEPMOPHUIBHOM pPEKHUME M HCHOJIB30BAHHUE TEIUIOTHI
paccona CCII, BMecTo Ouorasa, aisi moJAepKaHUsl TeMIepaTypsl (epMeHTaluu



MMEET CBOM HEOCHOpPHUMBIE IPEUMYIIECTBA, MOATBEPKIACTCS peE3ylbTaTaMU
ucneiTanuii BI'Y B pepmepckom xo3siictBe Pecniyonuku Kazaxcran.

Wcnbitanuss ObulM  MPOBEACHBI  COTpyAHMKaMu Kazaxckoro HayyHo-
UCCJIEIOBATENIbCKOTO WHCTUTYTa MEXaHU3allMu M JJIEKTPU(PUKALMU CETBCKOTO
xo3siictBa  (KasHUMMOCX), bapkoseim B.M., Tokmongaesim  A.b.,
AobmunanoBeiM B.A. u Caprei0aeBbiM b.A. [4]

[IoCKOJIBKY 3TH WCHBITaHUS HArJSAIHO OTPaXXaloT TPUBEIACHHBIE BBIIIE
IUTKOCHI 1 MUHYCBI TpaJulMoHHbIX BI'Y, npuBenem nx MakCUMallbHO IOIPOOHO.

buopeakTop ucnbIThIBaJICA B pekuMe 0no006padoTku xuakoro Hasoza KPC,
MOCTyIampmero Ha o0paboTky u3 kopoBHuka Ha 40 rtomoB. TexHomorus
COJIEp>KaHMs )KMBOTHBIX — CMEIIaHHasl (CTOMIOBO—BBITYJIbHAs).

Pe3ynbTaTel HCIIBITAHUI U ONPENEIICHAS] TEXHOJIOTUYECKUX NTapaMeTpoB bI'Y
MpPUBEICHBI HA PUCYHKax 2 U 3.
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—8— TeMrnepaTypa OKpyxatoLLeii cpesbl
TeMnepaTypa rof, KOXyXoM B BepXHeii 30He
—»— TemnepaTypa rof KOXyXxoM B CPeHen 30He
—e— TeMnepaTypa o/ KOXYXOM B HWKHEil 30He
—+— TemrepaTypa B rMapo3aTBoOpe B PexiMe TennoobMeHHKa
—A— Temrepatypa B G1opeakTope B TePMOGUTIEHOM PeXrMe

PucyHok 2 — 3aBucMMOCTH MapaMeTPOB MeTAHTEHKA OT BpeMeHH IIPU Harpese
B TepMOQUIBLHOM peKumMe

W, MlcyTi4

) =
. i
6 / — ‘
/

4
2 J
0 Bl 4 T, CyT

0 2 4 6 8 10 12 14

—a— BbIXoA 6rorasa B Me30dmnbHOM pexvme
—— BbIx0z 6uorasza B TepMOGdMIIbHOM pexunMe

Pucynok 3 — Bbixo 6moraza B Me30(puIbHOM U TeEPMO(PUIBLHOM pPesKuMax



Ananus JaHHBIX HUCIBITAHUN METaHTCHKA ITOKa3bIBACT, YTO BPCMA HArpcBa

cyOcTpata 10 Me30(WIBHOW TeMIlepaTyphl COCTaBIsieT — 46 dYacoB, a Jo
TepMopMIbHONU Temnepatypbl — 68 daca. CyTOYHBIA pacxoji TBEPJOro TOILIMBA
(ku3sika) coctaBmsger — 31 xr/cyr., KIIJl TommuBHOro korma — 78,5 %.

[IpousBoauTeNnbHOCTS MO HaBo3y cocTamiser 0,5 — 0,7 T/cyT., mo Ouorazy —
6,5...11,5 MS/CYT. Beixog Ouworaza B Me3o(mIBHOM pexuMe coctaBiser 6,5
M/CyT., B TepMoIbHOM pexume — 11,5 m>/cyT. (pucysku 2 u 3).

[Ipu pabore rHUIpPO3aTBOpPA B PEKHUME TEIUIOOOMEHHUKA TeEMIlepaTypa
TEIIOHOCHTEIsT B HeM KoieOmercss B mpenenax 49 — 65 °C, temmeparypa B
3arpy3o4Hoii kKamepe — 34 — 40 °C, a B pasrpysounoii kamepe —— 32 — 40 °C.

HccnenoBanus 3aBUCMMOCTH pacxo/ia Ouorasa Mpu yCTAHOBKE B TOIIMBHOM
KOTJe (paKkeTbHONH M KEPaMHYECKOW TOPEJIOK TOKa3ald, YTO CYTOYHBIA Pacxoj
ouorasa ¢ ¢akelIbHOUN ra30Boi TOpeiKon coctasiseT 6,17 M3/CyT (0,257 M3/qac), a
¢ KepaMH4ecKoil Ta3oBoii ropenkoii — 4,8 m>/cyr (0,2 M3/qac).

XUMHYECKUI aHamu3 Mpo0 OpPraHUYecKoro yaoOpeHHs, OTOOpaHHBIX B
mpoiiecce paboThl OHorazoBod yctaHoBku (mpoba Nel — wWCXOIHBIH HaABO3 C
BIaXHOCTBIO 90 %, mpoba No2 — roTroBoe opraHHyYecKoe YI00peHHE) IMoKasall

BBICOKOE COJICPKaHUE MUTATEIbHBIX BellecTB (Tabmuma 3).
Ta6nauna 3 — CoepxaHue NUTATEJIbHBIX BellleCTB B OPraHNYecKOM y/100peHun

Copnepxanne, T/kr (%)
IIpoba pH cpenst A3oT dochop Kanmuit
Noguy (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 T cyxoro opranudeckoro yaoopenus coxaepxkurces: 16,52 kr azota (N),
23,2 xr pocdopa (P,0s), 21,6 kr kanus (K, O).

AHanmu3 MaTOreHHOM MUKPOQJIOPHl B OPraHUYECKOM YJI0OpeHuu U
3¢ (HEeKTUBHOCTh 00€33apaKMBaHs, HATUYHUE SUI] TEIIbMHUHTOB M CEMSH COPHSIKOB
IIpUBEICHBI B TabmuIIe 4.

O61ee MEKPOGHOE 0OCEMEHEHHE HCXOJHOrO HaBo3a (Komm-uagexc) — 10°
KOE, mnocne ana’poOHOro cOpakuBaHWsi B OHOTa30BOM YCTaHOBKE 0OIee
MHKPOGHOE 06CEMEHEHIE TOTOBOrO OPraHHYECKOTo yIOOPEHHs CHU3MIOCH 10 107
KOE, Ttakum o00pa3oM, cTemneHb o0e33apakuBaHUS HaBo3a B OMOra3oBOM
ycTaHOBKe cocTaBisieT 99%. B opranudeckoM ynoOpeHUH OTCYTCTBYIOT silia
T'eJIbMHHTOB, & CEMEHA COPHBIX PACTEHUU MTOJTHOCTHIO MOTEPSITH BCXOKECTh.



Tabmuma 4 — AHaIWM3 NATOreHHOW MHKPO(JIOPbI B OPraHU4YeCKOM YI00peHHH |
3¢ dekTHBHOCTDH 00e33apaskKuBaAHUS, HAJINYHUE AUIl TeJIbLMUHTOB U CEMSIH COPHIIKOB

DddexTuBHOCT 00€33apakuBanus, %
[Ipo | bakrepuanpHa Komnu- 110 HAJUYUIO
- Konu-tutp
0a s1 00CeMEHEH- HMHJICKC™, GaKTepuab
HOCTb, 6aKTepI/II7I/I[M3 -HOIi AL CeMsiTH
o3 T'eJIBMUHTOB | COPHSIKOB
KOJIOHHUI/CM obceMeneH- 3 p 3 ?
, IIT/IM IT/CM
HOCTH
No'1 10°KOE 10"°KOE 3x10°KOE - HaJIN4He HaJIN4He
oTcyTcTByIO | O P2
Ne2 | 10" KOE 10°KOE | 3x10°KOE 99 T pexomecr
u

*KOJ'II/I-I/IHI[CKCZ KOJIMYECTBO 6aKTepHﬁ TPYIIIbI KUIICYHBIX ITAJIOYCK B 1 I[Ms BOJHBI.

Ilo pezynomamam asmopamu coenamvl Bvigoowi. B pesynbrare ucnbITaHUN
YCTaHOBJICHO, 4YTO OumorasoBas ycTaHOBKa cooTBeTcTByeT TpebOoBanusm ['OCT
31343-2007.

[Ipon3BOAMTENIPHOCTh YCTAaHOBKM 10 Omorasy cocraBmser — 6,5 — 11,5
M/cyT., mo ymobpermio — 0,5 — 0,7 T/cyT., 0o0beM GuopeakTopa — 5 M,
TeMmreparypa cyoctpara B OMOpEakTOpe COOTBETCTBYET TEPMODUIBHOMY PEKUMY
— 52 — 54 °C, pacxox Guorasa Ha HarpeB — 6,2 M/cyT, mo3a 3arpys3ka — 10 %,
IUIOTHOCTh TOTYYEHHOrO ymoOpeHms — 964,9 Kr/M°, MaccoBast A0S CYXOro
BemectBa — 4,7 %, adbdpexTuBHOCTH 00€33apakuBanus HaBo3a — 99 %.

[To pe3ynbraTam npuBeaeHHoi B Kazaxcrane paboThl ciaeayer, uto mis bI'Y
MeTaHTeHK, KoTopoil pazmenieH B CCII, nis yckopeHus Hadana TepMO(DUILHOTO
pexuMa BECHOM M Me30(DUIBHOTO OCEHBbIO (PUCYHOK 1), CHIDKEHUS BpPEMEHH
nepepriBa B BBIPA0OTKE Ouorasa, 11e71eco000pa3Ho TOTOBUTD B
TEPMOCTATUPOBAHHON €MKOCTH CcyOcTpaT C  KOJIOHHEH  TepMO(DHUIBHBIX
(Me30(huIBHBIX) OaKTEPH aHA?POOHOTO BHIA.

Haubonee TUNMUYHBIMEU BHAAMH TEPMOQPWIBHBIX OaKTepuil  SIBISIOTCA
Methanobacterium soehngenii u Methanobacillus omelianskii. TepmoduabHbIe
METaHOBbIE OakTepuu OOBIYHO COMYTCTBYIOT aHA’POOHBIM  IEJUTIOIO3HBIM
OaKTepHsIM WM KYyJIBTHBUPYIOTCS COBMECTHO C HUMU. TemmeparypHasi TpaHHIa uX
pazButus 45 — 69 °C. OcobeHHOCTh 3THX OaKTepUil — HMX BBICOKAs CKOPOCTb
pocra  Omaromaps  YCKOPEHHOMY  OOMEHY  BEIIECTB. Hactynnenue
HEONaronpusTHOW (HU3KOM) TeMmeparypbl MEPEeBOJUT MX B CTAJUIO IOKOS, B
KOTOPOH OHHM MOTYT NPEOBIBATh HEOIPEACIICHHOE BPEMSI.

A me3oduibHbIC OaKTepUH, Jy4Ile BCEro pacTyT (MX ONTHMYM IS pOCTa) B
temreparypubix mpeaeiaax 20 — 45 °C. CpobomHoxuByIIpe Me30(UIbl B
XOJIOJHBIE CE30HBI To/1a HeakTUBHBL. Hike u Bhime temmeparypsbl 20 — 45 °C onu
HaxOJATCS B COCTOSHMM IIOKOS WJIM CMEpPTH B 3aBHCHMOCTH OT BHJIOBOM
MIPUHAICKHOCTH.

[TockonbKy B COOTBETCTBHM C TaOJMIEH 2 METAaHTCHKH PacCMaTpPUBAEMBIX
BI'Y paznuuHbl, TO pa3jaudHbl U YCTPOMCTBA (COOPYXKEHUS) HEMOCPEICTBEHHO C
HUMHU CBsi3aHHble. Mcxonss u3 3TOro HeoOXoAuMbIe, JUIsl JKCIUTyaTallud 3TUX
paznuuHbix BI'Y, paspemmTenbHbIX JOKYMEHTOB JOJKHBI ObITh Pa3IMYHbI, KaK MO
BUJIaM (CTPYKTYpE), TaK U 0 CTOMMOCTH.



B cBsi3u ¢ Tem, uto BI'Y 00oux TUMoOB MOryT paboTaTh Kak B Me30(DUILHOM,
Tak U B TepMODUIBLHOM pexuMax (pepMeHTaluu, BbipadaTbIBa€Mble UMM 2 BHUA
ynoOpenuii OyayT oguHakoBsl (Tabiuia 5).

Paznuume OyaeT B TOBapHBIX 00BbEMax STHUX BHUIOB yJA0OpeHHMI U Ouorasa
(buomeraHa), MOCKOJIbKY B TpaaunuoHHoW BI'Y 3HauuTenbHas yacTh Ouorasa
UCIIOJIB3YETCsl Ha MOJepKaHrue TeMIlepaTyphbl TEpMOGUIBLHOTO PEKUMa, a 3TO HE
BCErja MPUBETCTBYETCA B XO3SMCTBAaX M 4acTO OyAET BBIHYXKJAaTh COOCTBEHHMKA

BI'Y nepexoauts Ha ME30(UIBHBIA PEXKUM PAOOTHI.
Ta6nmuna 5 — Ilepeyens BuAOB mpoaykuuu (yaoOpeHmii), BbIpaGaTbiBaeMoil NpH
IKCIIYaTAUMH OHOTra30BbIX YCTAHOBOK, M 00JIACTH HX MCI0JIb30BAHUS.

Tun BI'Y | Pexxum Yno6penue Croumocts, | O6IaCTh HCIIOTH30BAHHS
dhepMmeHTaIIUN y.€./KT
Tpanuuuo | Mme30(UIbHBIN DddiroenT™ 1y.e. Tonbko B MOJIEBBIX
HHas YCIOBUSAX™
tepMopuibHBI | DddaroeHT 1,5y.e. B Tom uyucne B momaiiHem
o0e33apaKeHHBIN I[BETOBOJICTBE
¢ CCII Me30(PIITbHBIN DddroenT™ 1y.e. Toinbko B MOJIEBBIX
YCIOBUSAX™
tepMouibHBI | DddmoeHT 1,5y.e. B Tom uyucne B momaiiHem
o0e33apaKeHHBIN 1[BETOBOJICTBE

*pasnoKeHHBI B pe3ynbTaTe (EPMEHTALMH TIPH Me30(DHIBHOM DPEKHME OpPTraHUYECKHH
MaTepHal MOKET COJepKaTh BPEJOHOCHYIO (DIOpY, T.K. HEBBICOKAsl TEMIIepaTypa B METAHTEHKE
He oOecrieunBaer 100 % crepunbHOCTH. B COOTBETCTBHM C MYHKTOM 2.3 CaHUTAPHBIX MPABUII
CIT 1.2.1170-02 (Opeanuueckue u azomcoodepicaujue MuHepaibHvie YOOOpeHusy) HABO3 U
KYpPUHBI TIOMET, HCIIOJIb3yeMble Il OOOTalieHUs] MOYBHI Aa30TOM M JIPYTUMH 3JIEMEHTaMHU
NUTAHUs, JOJDKHBI TO/IBEPraThCsl MPEABApUTENLHOMY 00€3BPEKUBAHHIO (TEPMUUYECKON CYIIKE,
KOMIocTHpoBaHHIO U Jip.). CoOTBETCTBOBaTh TPEeOOBaHUSAM JEHCTBYIOIIMX HOPMAaTHUBHBIX
JIOKYMEHTOB, HE COJepXkaTh NaTOreéHHOW MUKPO(]IOpPHI, B T.4. CAIbLMOHEIJ, U AKU3HECTIOCOOHBIX
SIUL] TeJIbBMUHTOB.

OmHUM M3 apryMEHTOB TOBBIIMICHUS CTOMMOCTH 3 (DIIOCHTA, MOTYyYSHHOTO
pU TEPMODUITLHOM PEKUME SIBJISICTCS IMMOTEPS BCXOKECTH CEMSH COPHSIKOB
B tabmume 6, u3 FTOCT 31343-2007, nmpuBEICHBI OLLEHKWU BCXOXKECTU CeMSH

COpPHAKOB, U Aanee npueeneHbl npnmepbl N0 MeToA4aM OLEHKMN.
Tabauua 6 — Illkajia oueHKH MO 3amacaM BCX0KeCTH CeMsIH COPHSIKOB

WHuTepBansl KJIaCCOB YMCICHHOCTBIO, THIC. BCXOXKHUX CEMSH B 1 T
yao0peHui
3amac BCXOKHUX CEMSH BecnoacTumo4Hblii HaBO3 BIAXKHOCTBIO, %0
Mmenee 90, ot 90 1o 93, 6onee 93,

TIOJTY>KH TKHIA JKUIKUI HaBO3HBIE CTOKH
Hwusknit Menee 30 Menee 20 Menee 17
Cpenamii 30-100 20-60 17-50
Bricokui 100-300 60-100 50-100
OueHb BBICOKHHU Bbomee 300 bonee 100 bonee 100

MHorokpaTHble aHaJIW3bl HABO3a, KOMIIOCTOB M JPYIHX yAOOpeHUI
MOKa3bIBAIOT, YTO BCXOXKECTh CEMSIH OCHOBHBIX BHMJIOB COPHSIKOB COCTAaBISICT OT
10% 1o 30%. [ToaToMy B OTHEJIBHBIX CIydasx JOMYCKAETCS OLIEHKA OPraHUYECKUX
yaoOpeHuil 1o oOmeMy 3amacy cemsiH. JlJisi 3Toro Mo’KeT ObITh HMCHOJIb30BaHa




npemtokeHHas mkaita (tabmuna 6). [Ipu sToM momydeHHBI pe3yabTaT aHATN30B
HE00X0IMMO pazzenuTh Ha 10.

Ilpumep - B 1 m noocmunounozo naeoza cooepyicumca 5,1 Mian ceman
COPHAKO08. /[N1a OUeHKU Kauecmea makoz2o Haeo3a no npeonazaemoii wixkaie 5,1
man pazoeaumsv Ha 10, nonyuum 510 moicau. Codepircanue cemaH COPHBIX
pacmenuil 6 maxkom Hagose ouenueaemcsa ¢ 3 danna (8bICOKUIL 3anAc ceman).
Cnedosamenvno, 6HeceHue mMaKo20 HAB03A 6 NOYGY CO30aem CUTbHYIO
3ACOPEHHOCHb NOCEBO8.

Hcxoas u3 3TOro camoe riiaBHOe — pa3paboTKa M perucTpanus craHaapTa
npexnpustas Ha 3ddmoent (effuent) — opranudeckoe yoOpeHue, MoyIeHHOE B
pe3ynpTaTe aHa’pOOHON MepepabOTKH OpPraHMYECKHX OTXOJO0B B METAaHTEHKax
(pyrara (fugat) — s>kmmkoit ¢pakmuu 3ddiroenta, nuama (schlam) — teepmoi
dpaxuu 3¢ dirroenta) (FTOCT P 52808-2007).

Benp TonbKO mpu yCIOBUMM HaJjIexamied peanuzanuu 3¢ (GIoeHTa BO3MOXKEH
KOMMEPYECKUN ycreX JTI000ro OMorazoBoro MmpoeKTa.

s yenenrHoit skcrutyatanuu BI'Y, Heo6xoaumo:
3aKJIFOUYECHHE JTOJATOCPOYHOrO JIOTOBOPA HA YTUIIM3ALUI0O OPraHUYECKUX OTXOAO0B 3
" 4 xitacca onacHoctu coryiacHo Iloctanosnenuro ot 12 uromng 2003 . Ne344;
3aKJIFOUYECHHE JOJTOCPOYHOTO JOTOBOpPA C CEThIO ONTOBOM M PO3HUYHON TOPrOBIU
Ha TIOKYNKY OPraHUYeCKUX YAOOpEeHWl MO IIeHaM, COOTBETCTBYIOIIMM IICHE
3aMellaeMbIM MHUHEpaJIbHbIM YAOOpPEHUSIM C Y4Y€TOM KJlacca OMNacHOCTH
(rurueHuYecKui cepTU(PUKAT) B T.4. 111 KOMHATHBIX PACTEHUH.

J1J1s1 3TOTO HEOOXOAMMBI pa3peIIUTeIbHbIC TOKYMEHTHI (Tadymna 7).

Tabmuma 7 — IlepeyeHb HeoOXOAMMBIX  pa3pelINTEJbHBIX [OKYMEHTOB
(l"I/Il"I/leHI/I‘leCKI/IX CepTI/I(l)I/IKaTOB) IJISA MCIIOJIB30BAHUA B JIMYHBIX HEJAX M peain3dallud HaA
HOTpeﬁl/lTeﬂbCKOM PBIHKE NTPOAYKIINH, BLIpaﬁaTblBaeMOﬁ OHMOra3zoBbIMH YCTAaHOBKaMH.

Bua (tun ynoOpenwust) Bun paspemmrensHoro | [Ipumevanue
JIOKYMEHTA

¢dyrar (fugat) — skumkas Gpakius

s ¢aroeHTa Ceptudukar™ s tepmoduibHOrO

uutam (schlam) — TBepnas ¢paxums pexunmMa GpepMeHTauu

s daroeHTa

¢dyrar (fugat) — skumkas dpakius

s dmroeHTa Cepruduxar™ Homst Me30(ITBHOTO

utam (schlam) — tBepnast ¢ppakuums pexxuma pepMeHTauu

s daroeHTa

*THY BcepoccHiCKUIi  HaydHO-HMCCIIENOBATENLCKMI  MHCTUTYT — CEJIbCKOXO3AHCTBEHHOM
mukpoOuonoruu PACXH. Arpodusnueckuii HaydyHo-uccienoBarenbckuii nHCTUTYT PACXH.
(pa3paboTka TEXHOJIOTMHM IPOM3BOACTBA KOMIUIEKCHBIX MHKPOOHOIOTHMYECKHMX YIOOpeHHMH U3
nepedpoxenHoi Maccel bI'Y. JlabopaTopHble ncciiegoBaHusl OTXO0B, NOYB, YA0OpEHHH, cepTUPHUKALINS
OnoynoOpeHHit)

B kauecTBe pa3pemIUTENbHBIX JTOKYMEHTOB (3aKIIFOUCHHHA, PEKOMEHIAIIN)
PAl OpraHU3alni UCIIOJIb3YET:
CaHUTAPHO-AIUAEMHUOJIOTHYECKOe 3akitoueHrne denepabHON CITy>KObI IO HAI30PY
B c(epe 3amuThl npaB notTpedurenell u 6Jaromnoayyus YeIoBeKa,;
MPOTOKOJIBI UCTIBITAHUHN aKKPEIUTOBAHHBIX Ja00OpaTOPUi U EHTPOB IKCIIEPTU3BI;




pEeKOMEHAAIMM W 3aKJIIOYEHHs]  BEAYIIUX  HAayYHO-HCCIIEA0BATEIbCKUX
opraHuzanuii, B TOoM uucie 3akitodeHue Poccuiickoro ['ocynapcTBeHHOTo
Arpapnoro YHusepcutera — MCXA umenn K. A. TumupsizeBa,

3aKJII0YeHre 3Kosiornueckoro (axkynbrera Poccuiickoro YuuBepcurera pyxObi
Haponos.

Hcxonsa U3 MpoBeeHHOTO aHaln3a, MepCIeKTUBHBIM MpeiCTaBiseTcs, 0Oomee
pacCUIMPEHHOE  HUCIOJIb30BAHUS  COJIHEYHOM  SHEPruM, aKKyMYJHUPOBAHHOM
COJTHEYHBIM COJISTHBIM TIPYIOM, TI0 CPABHEHHIO C IIPUBEICHHBIM B [5].

DHEpPru0 COJMHEYHOTO COJSHOTO pBa (mpyma B (opme  KoJbla,
OXBAaTBIBAIOIIETO TIPHUIOHHYI0 OOKOBYIO IIOBEPXHOCTh METAHTEHKA) MOYKHO
WCITOJIB30BaTh TSI TIOJ0TPEBa cyOcTpaTa M s OOJIBIINX OMOTa30BBIX YCTAaHOBOK
(pucyHoOK 4).

70 - 80 °C 6 7 2

Pucynok 4 — Cxema MeTaHTeHKa 00161100 00beMa ¢ COJIHEYHBIM COJISIHBIM PBOM

1 — METaHTEHK, 2 — COJIHECYHBIH COMSHON pOB ( KOJIBIEBOU NPY/), 3 — MPSIMOE COJTHEUHOE
u3IydyeHue, 4 — oTpakeHHOE COJTHEYHOE U3TydYeHue, S5 — cyOcTpaT, 6 — Hapy>KHBIH KOJIbLIEBOM
3a30p MEX/y COJTHEUHBIM COJISTHBIM PBOM 2 U BHYTPEHHUM 00bEMOM MeTaHTeHKa 1, 7 —
BHYTPEHHUH KOJIBIIEBOM 3a30p MEKIY COJHEYHBIM COJITHBIM PBOM 2 ¥ BHYTPEHHHM 00BEMOM
MmetaHTeHKa 1, 8 — reruton3omnsust MeTanTeHka 1, 9 — oTpakaresh COTHEYHOTO U3ITyICHUS.

Merantenk 1 (puc. 4) pa3MellieH Ha JHE HpyJa 2, B KOTOPBIM MOCTyHaeT
npsSMOE COJTHEYHOE W3JIydeHHe 3 W OTPaXKEHHOE OT OOKOBOW HapyKHOU
MOBEPXHOCTU METAHTEHKA | CoJIHEUHOE U3nyueHue 4.

[Topnep:xanue HEOOXOIMMOM TemMmIeparypbl (pepMeHTauuu B MeTaHTeHKe 1,
32 CYET WCIMOJb30BAaHUS COJIHEUHOW »HHepru (TEIIoThl paccojia pBa 2)
obOecrnieunBaeTCsl CJICIYIOMIUM 00Pa30M.

[Ipu 3anoyiHEHUH HAPY>KHOTO 6 U BHYTPEHHETO 7 KOJBIEBBIX 3a30pOB BOJOM
NOCTYIJIEHUE TeIJla W3 COJIHEYHOTO COJIIHOro mpyaa 2 K cybcrpary 5 B
MeTaHTeHKe 1 MakcuMmalbHO. OJTO o0ecnedyuBaeT, Mpu HE0OXOJAUMOCTH,
YCKOPEHHBIA HarpeB ChIpbs 10 TpeOyemon Temmeparypbl gepmentanuu. Ilocne



HarpeBa cybOctpara o TpeOyeMol TemmepaTypbl, MPOU3BOIUTCS CIUB BOABI U3
Hapy>KHOTO 6 WM BHYTpEHHEro 7 3a30poB, U UX ocyiieHue. B pesynbrare
WHTEHCUBHOCTH TOCTYIUICHUS TeIUla M3 COJIHEYHOTO COJISTHOTO Tpyna 2 4vepes
BO3JIYIIHbIE 3a30pbl 6 U 7 YMEHBIIAETCSA B JeCATKU-COTHHU Pa3, O CPABHEHUIO C
TEM, KOT'/1a OHU ObLIM 3aIM0JIHEHBI BOAOW. MOXXHO OCyIIaTh U OJIUH U3 3a30POB.
JlanbHeilee mnoaaep:kaHue TEeMIEpaTypbl cyOcTpara B TpeOyeMbIX Ipeenax
MOXHO oOOecleynuBaTh KaK 3a CYET CHUHXPOHHOTO PETyJIHUpPOBaHUS T0JIa4u
«ropsiuero» ChHIpbs W OTBoAA d3(PdiroeHTa, TaKk W 3a CUYET NEPHOTUICCKOTO
3aMOJIHEHUS 3a30pOB 6 U 7 BOAOU U CO3J]aHUA B 3TUX 3a30pax HU3KOTO BaKyyma.

Takass koOMOMHUpOBaHHAsI YCTAHOBKA T€HEpaIuu Onoraza MOKeT 00CCIICUHTh
paboTy MeTaHTeHKa | B TepMODHUILHOM pEXUME B TOM YHCJIC PAaHHEH BECHOU U
MO3/IHEM OCEHBIO, B TIEPBYIO OuYEpeb B CTpaHaX C JKapPKUM KIUMaTOM
(Keipreizcran, Y306ekucran, Tamkukuctan) 6e3 3aTpat BeipadaThiBaeMoOro ouorasa
Ha COOCTBEHHBIE TeXHOJIOTMUeckre Hyxabl. KoHeuno B ycioBusx Omckoi
obonactu (Cubupu) Ha Takoir BI'Y 3anmmathcsi BbIpaOOTKOW Ouorasza 3uMoi
HEJb3d, HO 3aTO B METAaHTEHKE OOJIBIIOr0 00beMa C OCEHU J0 BECHBI MOKHO
XPaHUTH JIJIs1 TOCEBHOM OMOTOILIIMBO, HAIIPUMED, PATICOBOE MACJIO WU OMOITAHOII.

B 3a3ope 6, npu oCylIeHHOM 3a30p€ 7, B TEYEHUE BCETO JIETHEro IMepuoja
MO>KHO TO/IOTPEBaTh BOY JJIsl IPUTOTOBJICHUS CyOCcTpaTa.

Kpome Toro B 3a3ope 6, Ipu OCYIIEHHOM 3a30p€ 7, MOKHO MOJIOTPEBATh BOAY
BECHOM, ISl MCMOJB30BaHUS TIPU MOJUBE B TEIUIMIAX U NMapHUKaX, oOecreunBas
noj/iep>KaHue B HUX MPUEMIIEMYIO TEMIIEPATYPy HE TOJILKO BO3yXa HO U TPYHTA,
T.K., HalpUMEP, B Ma€¢ eCTECTBEHHAsl CPeIHsIsl MEeCsUHas TeMrepaTrypa Mo4YBbl Ha
rore OMckoii oomactu Ha riayoune 0,4 M cocrtasiser 8,7 °C, na riyoune 0,8 M —
5,1 °C, a na riyoune 1,6 m — Bcero 0,9 °C.

[Ipu ocyuieHHOM 3a30pe 6, MPOKAYKOW XOJIOMAHOW BOJBI MO 3a30pY 7 MOXKHO
OXJIaXXJIaTh CyOCTpar.

Jnst G6omee  A(DPeKTUBHOrO aKKyMYJUPOBAHHS  COJIHEUHOM  DHEPTruu
COJIHEYHBIM COJISTHBIM PBOM, C CEBEPHOM CTOPOHBI MeTaHTeHKa 1 (pucyHok 4) HaJ0
YCTAHOBUTH OTpakaTesib 9 (KOHIIEHTPATOP COJHEYHOM SHEPruu), KOTOPBIM OyneT
HaIpaBJISITh OTPAXKEHHOE COJTHEUHOE U3JIYYE€HUE B CEBEPHYIO YacTh pBa (Mpyaa) B
HanOoJIee COJIHEUHOE, TOTYJEHHOE, 10 U MOCIENONY/ICHHOE BPEMSI.

Koneuno, npeocmaenennas Ha pucynke 4 cxema MmemaHmeHKa ¢
COJTHEYHBIM COJIAHBIM PBOM NPULOOHA U O MATbIX, U cpeonux BI'Y.

Hcnonb30oBaHWe B TEXHOJOTHYECKOM IIPOM3BOJICTBE OHOTasa COJHEYHOMN
DHEPrUM TMO3BOJSET OOECIEUYUTh €ro JIETHEE M OCEHHEE IIPOM3BOJICTBO C
HanOoJbIIeH 3QHEeKTUBHOCTHIO, YTO OCOOCHHO BaKHO B pallOHaX, OTPE3aHHBIX OT
KPYIHBIX YHEPTETUYCCKUX IICHTPOB M3-3a Pa3INBa PEK, 0€3M0POKbS U T.1.

BI'Y Takoro Tuma mo3BomsaT Oonee 3ddexTuBHO oOecmeunBaTh, 3a CUET
BbIPa0aTHIBAEMOTO yJIOOpEHUS TOJAEpXKaHUE TUIOAOPOAUS TOYB, MPEJOTBPAIIATH
CBOOOIHYIO IMHUCCHIO OMoMeTaHa B aTMocdepy.

[TpuObIiTh OT skcmnyarauuu BI'Y 3aBuUCHT OT MHOTMX (DaKTOPOB, BKIIOYAs
MPOJAXKHU «IOOOYHBIX» MPOAYKTOB. CamMylo 3HAYUTENbHYIO MPUOABKY K MPUOBLIH
OT MpoAaXu OMOMETaHa MOXHO MOJydYaTh OT pealu3aluu KUIKUX YAOOpEeHH,
MOCKOJIbKY 3TO BBICOKOJMKBHHAS MPOAYKILHMS, TMOJb3YIOUIas MOCTOSHHBIM



cupocom. Cripoc Ha y100peHHsI €CTh BCET/Ia, TTOCKOJIbKY HETPEIOKHBIM (pakTopoM
(GYHKIIMOHUPOBAHUS arpapHO OMOCUCTEMBI SIBJISETCS OalaHC MEXKTy BHECEHHUEM B
MIOYBY W BBIHOCOM M3 HEE SHEPIHMH B BHUJIC IUTATCIbHBIX BEIECTB: 6HECEHUE UX
00JIXCHO OBbIMb He MeHee 8bIHOCA.

[Tpu BEIpaOOTKE OHMOra3a MCIOIH30BAHUE COTHECYHONW SHEPTHH IS TI0I0TPEBa
cyocTtpata B OOJBIIIOM METAHTEHKE IIO3BOJIUT JIETOM W OCCHBIO IIPHUMCHSTH
TepMOQUIBHBIA PEKUM (GepMEHTAIIMH, B 3TOM ciydae mpu TOM ke 0O0BbeMe
METaHTEeHKa BBIXOJ] Ouorasza yBeanuurcs B 1,5 — 2 paza.

BriBoanl

Croumocts BI'Y ¢ COJXHEYHBIM COJIIHBIM MPYAOM 3HAYUTEIBHO HUXKE
cToumoctu TpaaunronHod BI'Y, mpu onmHakoBbIX oObeMax MeTaHTEHKOB. [lpu
’TOM  MCIOJIb30BaHUE TEPMO(PHIBHOTO pexuMa (pepMeHTaluu B  HUX
JIOTIOJIHUTENIBHO BEAET K CHIDKEHUI0O CcTOMMOCTH | KBT HMX ycTaHOBIIEHHOM
MOIIHOCTH.

3a netnuit nepuoj skcruryatanuu bI'Y ¢ CCII, npu pabore GoIbIIyI0 4acTh
BpEMEHU B TEPMODUIBHOM pEXKHUME, MOXXHO TOJIy4aTh OOJIbIIE TOBAPHOIO
Ouorasa, o CpaBHEHHIO C TpaauimoHHou bI'Y.

[Tockonbky 3¢dekTuBHOCTh 0Oe33apaxuBanus yaoopenus y bBI'Y ¢ CCII
BBIIIIE, TO U JI0XOJ] OT pealn3aluu y1oO0peHnuid OyIeT TaKkKe BBILIE.

MopepHuzanuss C HCIOJIB30BAHUEM COJHEYHOTO cojisiHoro mpyaa bI'Y,
MO3BOJUT YMEHBIIUTh BEC YAENbHBIX KaMHUTAJIbHBIX 3aTpar B 1,5 — 2 pa3a (B
pacueTe Ha EIUHHUIY MOIIHOCTH) M TOBBICUTH PEHTAOEIHHOCTH OMOTa30BBIX

MIPOEKTOB.
[IepCrieKTUBHBIM MPEACTABISIETCS HCIIOJIB30BAaHUS SHEPIUUA  COJIHEYHOTO
COJITHOTO pBa, Ipyaa — B (GopMme Koibla, Ui TOJOTPEeBa U IOJASp KaHUS

TeMIiepaTypbl pepMeHTaIMu cyOcTpaTa B METAaHTEHKAX Pa3IMYHbIX Pa3MEPOB.
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