Jexnus 1
Oco0eHHOCTH CHCTEM KOHIUIIMOHMPOBAHMS U X0J1010CHA0KeHnsi B EBpomne

B Hacrosmiee BpeMs Bce Oouiblliee BHUMAaHHUE YJIEISACTCS JBYM KITFOUEBBIM
npobiemam: TmpoOsiemMe oOecreueHuss KadecTBa MHUKPOKJIMMAaTa TIOMEIICHUH |
npobieme sHeprocOepekerns. C 3TOW TOYKH 3pEHUS TPAIUIUOHHBIA TOAXOA K
OpPraHM3allMi CHCTEMbl KJIMMaTH3alMK O(MHUCHBIX 3JaHAWd HENIb3s IPU3HATH
ONTUMAJTbHBIM.

«TpaguuuoHHBIE» CHCTEMBI SIBIIAFOTCS JOCTATOYHO 3HEPro3aTpaTHBIMU, U B
COBPEMEHHBIX YCJIOBHSX 3TOT ACIIEKT BCE Yallle M Yalle MPU3HAECTCSA 3HAYMMBIM IPH
MPOEKTUPOBAHUH CUCTEM MH)KEHEPHOTO 00ECIIE€UECHHSI 31aHUid. DHEPro3aTpaTHOCTh B
JAHHOM CIIy4dae IMOoJApa3yMeBaeT OTHOCUTEIBHO BBICOKHE 3aTPaThl JOPOTOCTOAIIEH, a
B HEKOTOPBIX CIy4asx U JAEPUUUTHON 3JIEKTPUUYECKON SHEPTHH MPU OTHOCUTEIHHO
HEBBICOKOW XOJIOJONPOU3BOAUTEIBHOCTA. B KOHEYHOM WTOTe€ IpU IPABUIBHOM
OPOEKTUPOBAHUU  CHCTEM  yJaeTcsi JoOUTbCA  TpeOyeMbIX  TeMIepaTypHO-
BJIQXKHOCTHBIX IIOKa3aTeeil, HO 3aTpaThl JJIEKTPOIHEPIUU (PKCIUIyaTallMOHHBIE
pacxoabl) IpU 3TOM MOTYT OBITb HEONPABJAHHO BBICOKMMHM, IMPU 3TOM OHHU
HEIIPEPBIBHO BO3PACTAIOT BCIIEACTBUE IIOCTOSIHHOTO POCTA LIEH Ha JIEKTPOIHEPTHUIO.

[ToMuMO 53KCIUTyaTalMOHHBIX, OTHOCHUTEIBHO BBICOKH MpPU TPAAULMOHHOM
INPOEKTUPOBAHUM W KamuTalbHbIE 3aTpaThl — 3aTpaTthl Ha O0OpyAOBaHHE.
HeManoBaxHbIM acCIEKTOM SIBJISIETCS M TO, 4YTO B JTOM CIydyae «TepsieTCs»
(ucmonb3yercss HEONTUMAJIbHBIM 00pa30M) IJIOLIAAb M BbICOTA 3/1aHUs, UTO SBIISETCS
BaXXHBIM JJI1 UHBECTOPA.

B cBs3u c ykazaHHbBIMH OOCTOSTEIBCTBAMHU B CTpaHax 3amaaHod EBpombl, B
4yacTHOCTH, B benbruu u I'epmanun, Bce OoJiblliee pacnpoCTpaHEHUE MOTy4aeT UHOM
MOAXOJ K OpraHU3allMd CUCTEMbl KIMMAaTH3auuu O(HUCHBIX 3aaHuil. [ITpuHIMIBL,
ITOJIO’KEHHBIE B OCHOBY 3TOT'0 MOAXO0/A, U3BECTHBI JOCTATOYHO JIaBHO, U B HACTOSIILIEE
BpEMsI NPOUCXOJUT IIEPEXOJl OT CTPOMUTENBCTBA OTAEJIBHBIX IKCIEPUMEHTAIbHBIX
JEMOHCTPALIMOHHBIX OOBEKTOB K BHEJIPEHMIO TaKMX CHCTEM B MacCOBOE
CTPOUTENBCTBO. DTOMY BHEIPEHHUIO CIIOCOOCTBYET TAK)KE€ TO OOCTOSATENBCTBO, UTO K
HACTOALIEMY MOMEHTY MPOM3BOJUTEISIMU IPEICTaBICHBI 00pa3ibl HEOOXOAMMOIO
000py10BaHUS, BBIITYCKAEMOTO CEPHUITHO.

B paMKax 9TOro moaxoaa MOXXHO BBIACIWUTL ABa HallPpaBJICHUSA Jl&HBHéfIHJCFO
Pa3BUTHA CUCTEM KIIMMATHU3alluN SJIaHHﬁ.
HepBoe HamnpaBJCcHUE — 3aMEHa TPAAUIHOHHBLIX YHJLJICPOB HAa CHCTEMbI,
IO3BOJIAIOIIHNE 3aX0JAKUBATH CaMO 3JaHHE, TO €CTh, 110 CYTH, KaKKYMYJIMPOBAThH
XO0JIO» B KOHCTPYKIMAX 3OAHUS. HpI/I TaAKOM IIOAXOAC B TOJIIWHY TCINIOCMKOI'O
OCTOHHOTO INCPCKPLITUA 3aMOHOJIHUYHUBAIOTCA 3MCCBUKH OXJIAKICHUA W 3HdHUC
OXJIAKIAACTCA B HOYHOC BpECMA. HpI/I 9TOM JJICKTPHUYCCKAsA 9HCPIu:i, HGO6XOI[I/IMa}I JJIA
OXJIAKIACHUA, TAKIKC PACXOAYCTCA B HOYHOC BPCM:A, BO BHCIIMKOBBLIC YaCHl. I[JIH
MHOTHX PETHOHOB XapaKTCPEH HE HCEAOCTATOK BHGKTquCCKOﬁ MOIIHOCTHU Kak
TaKOBOﬁ, acc Ile(pI/IIII/IT B YaChbl ITMKOBLIX HAI'PY3O0K. Hounoe OXJIAXKACHUC IMO3BOJIACT



CMECTHUTh PACXOJ JEKTPOIHEPTUU HAa HOYHBIC YaCHl, IOOWBIINCH TEM CaMbIM 0oJiee
PAaBHOMEPHOT'O CPEAHECYTOUYHOI0 ee pacxoja. Js Bianenbla 3JaHusl TaKOW MOAX0.
BECbMa BBITOJICH SKOHOMHUYECKHU, TTOCKOJIBKY pacxojyemasi Ha OXJaKJEHUE 3/1aHus
DIIEKTpUYECKasi SHEPrusi pacxojyeTrcss B HOYHbIE 4Yachl U, COOTBETCTBEHHO,
OIUIAYMBAETCA MO CIEUUATBLHOMY «HOYHOMY» Tapudy, ropasgo 0Oojiee HU3KOMY.
Bonbimmie Macchl TEMIOEMKUX OETOHHBIX KOHCTPYKILMMA, OXJIaXKJEHHbIE B HOYHOE
BpeMs, 3PPEKTUBHO ACCUMIIMPYIOT TEINIOM30BITKU B JHEBHBIC Yachl. XOJI0UIbHBIC
MAaITUHBI BKJIIOYAIOTCA B paObOTy YK€ BO BTOPOM MOJOBUHE JIHSI, KOTJA MUK Pacxo/a
ANEKTPOIHEPTHUH, CBSI3AHHBIM C MHUKOM XOJIOAWIBHON Harpy3ku, YK€ MHUHOBAI.
3ana3/aplBaHUE BPEMEHU BKIIIOUEHHUS XOJOJUJIBHBIX MAIIMH MOXET COCTaBJISITH B
KJIIMMaTUYECKUX YCIOBUSIX cTpaH 3amagHoit EBpombl 5—6 uacoB. B pesynbrarte
WCIIOJIB30BaHUsl 3aXOJAXXUBAHUSI 3/aHUSI B HOYHOE BpPEMSI MPOU3BOJUTEIBHOCTD
CUCTEMBI XOJIOJIOCHA0KEHUSI YIAeTCs CHU3UTh B JBa pas3a, C COOTBETCTBYIOLIEH
SKOHOMHEN CPEACTB HA MOAKIIOUYECHHE, CHUKEHHEM IMEPBOHAYAIBHBIX KAMUTaIbHBIX
3aTpaT Ha 000pYy0BaHUE, IKCIUTYaTAllMOHHBIX PACcX0J/I0B, YMEHBIIICHHUEM MOTPEOHBIX
IJIOIIA/IEH B 3/TaHUH.

JlomoTHUTENbHBIE BO3MOKHOCTH OKOHOMHH DHEPTrUU JaeT WCIOJIb30BAaHUE B
KaueCTBE HCTOYHHKA XOJIOJOCHAOKEHHUS BOJBI, OXJAKICHHOW €CTeCTBCHHBIM
oOpa3oMm, TO ecTh 0€3 HCIOJIb30BAaHMS CHCTEMBI XOJOJIOCHAOXeHUsl 3aaHus. B
KauyeCTBE €CTECTBEHHOTO MCTOYHHKA XOJOAOCHAOKEHUS MOTYT OBITh MCIOJb30BaHbBI
TPYHTOBBIE BOJIbI, T€OTEPMAIbHBIE CHUCTEMbI, OXJIAKICHUE XOJOJHBIM HAPYKHBIM
BO3/IyXOM B HOYHOE BpEMSI.

OupPMBI-IPOU3BOAUTENN  TPEIJIaraloT TOTOBBIE CHUCTEMBI, B TOM  YHCJE
3alaTEHTOBAHHBIC TEXHUYECKUE peIIeHUs. Takue CHCTEMBbl pealn30BaHbl K
HACTOSAIIEMY MOMEHTY YK€ Ha JOCTAaTOYHO OOJIbIIOM yucie 00bekTOB B ['epmaHuu.

Kpynnenmas B HacTOSAIIAM MOMEHT CUCTEMa IMAHEIBHO-JIYYUCTOrO OXJIAXKICHUS
(GyHKUHOHUPYET B a’ponopTy baHrkoka. 3gech orpoMHoe npoctpanctBo mona (150
TBIC. M°) BBINOJHEHO C 3aMOHOTMYCHHBIMH TPYyOAMH M3 CIIHTOrO momudTHieHa (PE-
Xa), 10 KOTOPBIM MPOMYCKAETCs OXJaXAeHHas Boja. [I[puMeHeHue 3Toil cucTeMsl B
COYETaHUU c COJIHIIC3AIIUTHBIMHA YCTPOMCTBAMHU U BBITeCHA IO
BeHTHJIsIIIMEN TO3BOIMIIO 00eCTIeUnTh B pabouei 30He Temreparypy 20 °C, nputom
YTO B BEPXHEHN YaCTH 3/1aHMs 3Ta TemMiiepatypa nocruraet 40 °C.

OCHOBHOI KOMITOHEHT CUCTEMBI — CETKa, HAa KOTOPOW CMOHTHUPOBAH OXJIAXIAIOITUI
3MEEBUK. 3MEEBUK KpPEMUTCS K CETKE CHeIUaJbHbIMA XOMYTHKaMHu. OTa
KOHCTPYKIIUSI U3rOTaBIUBACTCS B 3aBOJCKUX YCJIOBHSX, IPUYEM MPHU MPOU3BOJICTBE
HEe TpeOyeTcss HCIONb30BaHUA KBanu(pUIMPOBAHHON padoueil cuibl. CeTka co
CMOHTUPOBAHHOM Ha HEW 3MEEBUKOM JIOCTABIIACTCA HA CTPOUTENIBHYIO TUIOLIAAKY,
r7Ie YKJIaJbIBAETCA B CIEHHAIBHO MOJATOTOBJICHHYIO OManyOKy, JIMOO Ha MOJICTaBKH,
00 TOABEIIMBACTCS K BEPXHEMY CJIOIO apMaTyphl. 3aTeéM B ONMAIyOKY 3aJMBaeTCs
OeToH.

C IMOMOIIIBIO CIICHHMAJIBHBIX HpI/ICHOCO6JIeHI/Iﬁ HN3BJICKACTCA XBOCTOBHK TPY6BI,
KOTOpBIﬁ OITPECCOBLIBACTCH. OHpeCCOBaHHBIfI XBOCTOBHUK BBIBOJUTCA U3 IICPCKPBITUA
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oA IMOTOJIKOM HIIKCIICKAIICTO 3Ta)Ka 4CPE3 CIICHHUAJIBHBIC 3aKJIAIHBIC YCTpOﬁCTBa,
Jajicc I10CpCaACTBOM OOBIYHBIX TpOI>’IHI/IKOB IMPpUCOCOAUHACTCA K MArucCTpaliu.
I/ICHOHLSYI-OTCSI OOBIYHEIC MCTO/bI 6aJ'IaHCI/IpOBKI/I.

C SKOHOMHYECKONW TOYKM 3pEHMsI CHUCTEMa IOJIydaeTcss ouyeHb JemeBoid. Camas
TPYIOEMKasl ONEPalnsi — MOHTAXK OXJIAXKIAIOLIEr0 3MEEBUKA HA CETKY — BBIIIOJIHIETCS
HEKBATM(UIIUPOBAHHBIMH pPAOOYMMH, TMOITOMY 3aTpaThl 37eChb HEBBICOKU. Camu
MaTepuaibl — CETKa, TpyOa 3MeeBUKa — TaKkKe O4eHb JAenieBbl. CTOUMOCTh paboT 1o
3aJMBKE OETOHA M MPUCOEAMHEHUIO CUCTEMBI K MarucTpajiu, paBHO KaK U CTOUMOCTb
MaTepHaJIOB, MPAKTHYECKH Ta K€ CaMas, YTO M INPU «TPATULHUOHHOMY» IOAXOE.
Taxum 00pa3oM, nepBOHAYaJIbHbIE KalIUTAIbHBIE 3aTPAThl HA CUCTEMY CYILIECTBEHHO
MEHBIIIE 3aTpaT Ha PEAIU3ALMI0 «TPAAULUMOHHON» CUCTEMBI.

OpmHako OKCIUTyaTalMsi TaKWX CHCTEM UMeEeT CBOM ocoOeHHocTH. OcHOBHas
npobiieMa 37ech, TpeOyromas o00sA3aTEILHOIO  PELICHUs, — HUCKIIOUYCHHUE
MOBPEXJICHUS 3aMOHOJMYEHHOTO B KOHCTPYKIIMIO 3MEEBUKA IMPHU MPOJCIbIBAHUN
OTBepCTUiA (B JII0OOOM 3/IaHUK HEU30EKHO OYIyT CBEPIUTHCS OTBEPCTHS ISl MOHTaXKa
KaKUX-IMOO KOHCTPYKIIUMA, OCBETUTEIBHBIX NpHOOpPOB u T. 1.). [IpoGnema pemiena
CJIEIYIONUM 00pa3oM: BCEM OpraHU3alUSIM-TOAPSAYUKAM, BBITOIHIIONUM paOOThI
Ha OOBEKTE, BBINACTCS NPEINUCAHUE O TOM, YTO IPU CBEPJICHUH OTBEPCTUM
TpeOyeTCs NCII0IB30BaTh CBEPJIO CTPOTO OIpPEACIICHHOM JnHbL. [Ipu ncnons3oBaHuu
CBEpeJT HeHaJIexalle JJIMHBI OpraHu3allis HeCeT OTBETCTBEHHOCTH 3a IMPOIEIYpPY
3aMeHbl TpyO. Pasymeercs, mogoOHOE OrpaHWYCHHE MEUCTBYET BO BCE BpeMs
YKU3HEHHOTO ITUKJIA 3TaHMS.

[To ombITy peanbHON SKCIUTyaTallud HECKOJBKUX JIECSITKOB 00BEKTOB B ['epmanuu
OBIJIO OTMEUEHO BCEro JiBa Ciyd4asi, KOrja MOoJI0OOHOE MOBPEXKIACHHUE UMEJIO MECTO.
Mo>XHO cienath BBIBOJ O TOM, YTO €CIU JaHHYIO MpOoOJIeMy KOHTPOJMPOBATH, TO
BEPOSITHOCTH MOBPEKIACHHS 3MEEBUKOB HEBEIUKA.

Oxnaxxgaronme 3MEEeBHKM MOTYT 3aMOHOJMYHMBATHCS B JIIOOBIE OTpakIaoIIne
KOHCTPYKIIMM, KaK B IOTOJKHA, TaK B TMOJbl W CTEHbl. ECTh OrpaHuyeHust Mo
WCIIOJIb30BAaHUIO T€X WJIM WHBIX KOHCTpyKUMil. Hampumep, cucTeMbl OXJIaXKIEHUS
MOTOJIKOB HE MOT'YT MPUMEHSTHCSI B COYETAHUU C MOJIBECHBIMHU MOTOJIKAMU — CUCTEMA
B OTOM Clly4ae MpocTo He OyneT padortarh. OXJaxmaroniye MOBEPXHOCTH CTEH HE
JIOJDKHBI 3aCTaBISATHCS MEOCIIBIO U T. 1.

Ha peanpHo skcrmyatupyeMmbix oObekTax B ['epmMaHum Takas mpOU3BOIUTEIBHOCTD
OXJIKJAOIINX MAHEJIeW JOCTUTraeTcs, a aCCUMWIINUA TEIUIONOCTYIUIEHU OT
COJIHEYHOW paJualiii JOCTUTAaeTCs WHBIMH CIOCO0aMU, OJWH €3 KOTOPBIX
paccMaTpUBaECTCsl HUXKE.

OUPMBI-IPOU3BOIUTENN TPEAJIaraloT CIeIUaIbHbIE MPOTPaMMHBIE CPEICTBA IS
pacyeta mMOTpeOHOW MONIHOCTH U Moadopa mapaMeTpoB OOOpPYIOBaHUSA, HO
OTAENbHBIE MOMEHTBHI TPEOYIOT 0cOO0TO BHUMAHMSA MPU NPOEKTHpOBaHUU. EcTb,
HanpuUMep, TOBEPXHOCTh OXJAXKIAIOMIETO TIOTOJKAa C OMNPEIECICHHBIM IIIaroM
3aMOHOJINYEHHOT0 OXJIAX/IAOLIEr0 3MEEeBUKA, XapaKTEPU3YIOLIETrocs ONpeIeIeHHON



XOJIOAOIMPOU3BOAUTCIIBHOCTBIO. B mecrax PpaCIIOJIOKCHUS OKOH TpGGy@TCH YCTaHOBKa
OTACJIBHOT'O MOAYJIsd, B KOTOPOM oxnaxczxaromnﬁ 3MCCBHUK PACIIOJIaracTCsa ¢ MCHbIINM
(6OHCC LIa,CTI:oIM) mraroM, 4€M AO0CTHUIacCTCsA OonbIIas XOJIOOOIIPOU3BOAUTCIIBHOCTL C
TCM, YTOOBI OTCEYh COJIHCYHYIO paJualuro. Taxkxe B ITHUX MECTaX MOXKET
YKIIaaAbIBATbCA I[OHOJIHI/ITGJII)HHﬁ 3MCCBUK BTOPBIM CJIOCM.

Takoii cmoco® OXJaXIEHUs HCHoJb3yeTcs B I'epMaHMM Kak B 3AaHUSX,
00OpYy/IOBaHHBIX CHCTEMaMH MEXaHWYECKOW BEHTWIALMM, TaK U B 3JaHUIX, B
KOTOPBIX UCIOJIb3YETCS €CTECTBEHHOE IPOBETPUBAHUE.

Ciaeayomuii mar B PpPa3BUTHM CHCTEM OXJAKACHUS ObLI CBS3aH C
NepeocMbIC/ICHHEM B3aMMOCBSI3M CHCTEMbl XOJI0J0CHA0KeHHS] W BEHTHJISLHHA
3panus. [Ipu npoexTupoBaHuM oUCHOrO 37aHUS MOTpeOHas IJIOLAAb HAa OJHOIO
4eTOBeKa MPHHUMAETCS O0BIMHO 6-10 M*/uen. HCXoas M3 9TOr0 3HAYCHHS
ONpENENSIETCS KOJUYECTBO YEJIOBEK, 3aT€M MCXOId M3 3TOro KOJIMYECTBa
OIIpENENAETCs NOTPEOHOE KOJIMYECTBO BO3yXa, KOTOpOe TpedyeTcs MOAaTh B JaHHOE
nomemenue. OJIHAKO OYEHb YacTo (PaKTMYECKOE KOJIMYECTBO JIIOACH HE
COOTBETCTBYET pacyeTHOMYy. BO3MOXHBI M Ha MpaKTUKE JOCTATOYHO YacTo
BCTPEUAIOTCS Cllydad, KOIZa OOJbIIyH IUIOM@Ab 3aHMMAeT OAWH YEJIOBEK
(Hampumep, W3 YMCIAa TOM-MEHeIKepoB). Takue cHUTyauuu HEBO3MOXKHO
CIPOTHO3UPOBATh HA CTAIUU MPOEKTUPOBaHUA. B pesynbTaTe BO3MOXKHA CUTyaluUs,
KOIJla B IIOMEILEHUE IOJAETCs M30BITOYHOE KOJMYECTBO Bo3ayxa. OOopynoBaHMe
y’K€ YCTaHOBJIEHO, 1 OHO TPeOyeT B 3TOM Ciydae clelnaabHON NepeHaIaiky.

JTH coo0pakeHUsi B 4YHUCJIE MPOYHUX MNPUBEIH K TOMY, 4YTO Bce OoJiblee
pacnpocTpaHeHue NOJIy4aroT el eHTPAJIN30BaAHHbIE CUCTEMBI
kanMatuzanuu. O4eHb 4acTo Takas JCIEHTPAIW3aIis BBIMOIHIETCS 10 JTaKaM
3naHusl. B 3TOM ciyuae, eciM Ha OJHOM 3Ta)Xe 3/1aHUsS HAXOAMUTCS, K MpPHUMEpY,
JECATOK YEJIOBEK, a Ha APYrOM — OKOJIO COTHH, TO U MH)XEHEPHBIE CHUCTEMBI 3THX
TaXE MoaO0MpaIOTCs pa3iM4YHbIE, HMCXOAS HX (PAKTUYECKON 3aroIHEHHOCTH
noMelieHnii nepcoHanoM. Her cMbicna MCmoiap30BaTh Ha BCeX dTaxax Oosee
MPOU3BOJIUTEIIBHOE, HO TIPU 3TOM U 00Jiee Joporoe 000pya0BaHuUE.

B pa3BuTHe 3TOM KOHLENIHUH IEUEHTPAIU3AUN OSBUIUCH CUCTEMbI KJIMMATU3aLIUH,
B KOTOPBIX BOOOLIE HE MCHOJb3YETCA LIEHTPAJIM30BaHHAs IMOJaya MPUTOYHOTO
BO3/lyXa. bbimum co3maHbl TpUOOPBI, KOTOpPHIE BBIMOJHAIOT (QYHKIUU 3a00pa
Hapy>KHOTO BO3/1yXa, €ro MoJA0rpPeBa UM OXJIaKICHUS U M0/1a4ll HEMOCPEICTBEHHO B
oOcioy)KMBaeMoe TOMENIeHHe. OTH TpUOOPhl B KOMOMHAIMM C CHCTEMOU
OXJIAKIAIOMIMX TMOBEPXHOCTEH IMOKAa3ajdd OYeHb XOpOLIME pe3yibTaTbl U 0e3
UCIOJIb30BaHUU CUCTEM OXJIQXKJICHUS 3JaHUM TPaJuIIMOHHOr0 Tuna. Mcnonb30Banue
JEIIEHTPAIM30BAHHOTO TPUTOKA B COYETAHWU C OXJIAXKJICHHWEM WM MOJO0TPEBOM
OPUTOYHOTO BO3[yXa — BTOPOE HAIpaBJIEHWE DPAa3BUTUS CUCTEM KJIMMATHU3ALHH,
HaIlpaBJIEHHOE Ha SHEprocOepekeHre u odllee COKpalieHue 3aTpar.

PaccmoTpuMm B KauecTBE IpuUMeEpa pealn3alli TaKOro PEHIEHUS MHOTOATaXHOE
oducHoe 31anue, mocTpoeHHoe B ['epmannu B MronxeHe. ITO 3/1aHHE CO CIUIONIHBIM
OCTEKJICHUEM «OT Moja A0 mnotojka». dacan 37aHUSA BBINOJHEH JABYCIOWHBIM, C
BO3JIYILIHBIM MPOMEKYTKOM MEXAY Hapy>KHbIM M BHYTPEHHUM clioeM. B HapyxHOM



CJI0€ Yepe3 KaX/ble JBa ATa)ka MO MEPUMETPY BHINIOJIHEHHI IIEJIEBbIE OTBEPCTHUS,
yepe3 KOTOPhIE B IPOCTPAHCTBO MEXY HapyKHBIM U BHYTPEHHUM CJIOSIMU MOCTYTIAET
HApY>KHBIN BO3/IyX. DTOT BEHTHWJIMPYEMBIM BO3IYIIHBINA MMPOMEXKYTOK, BO-TIEPBbIX, B
OTIpPEJICTICHHOW CTENEHU MNpEeNoXpaHseT 3/laHhe KaK OT U3JUIIHEro TMeperpeBa B
TEIUIbIA MEePUOJ Tro/ia, TaK U OT MEPEOXJIAKICHUS B XOJOAHBINA neprol. Bo-BTOpHIX,
HaJIM4KMe BEHTUJIMPYEMOH MPOCIONKH JeslaeT BO3MOXKHBIM OpraHu3aluio 3abopa u3
HEE HaApYXXKHOTO BO3[yXa M HCIOJb30BAaHUSA €ro B KayeCTBE MPUTOYHOTO JUIS
BEHTWISIIIUU 31aHUSL.

B moisly kaxmoro moMemeHus: o BCEMY NEPUMETPY CBETOIPO3PAYHBIX HAPYKHBIX
OTpaXKJIAIOIIMX KOHCTPYKIIMNA YCTAaHABIUBAIOTCS MTPUOOPHI, BHIMOIHSIONUE (DYHKIIUIO
3a00pa Hapy)KHOTO BO3JyXa M3 MPOCTPAHCTBA BEHTWIMPYEMOW BO3IYIIHOU
MPOCIIONKHU, €r0 OUYKUCTKH, 000TpeBa WK OXJIAXKICHUS U pa3ayu B nomerienue. [pu
ATOM MNPUTOYHBIN BO3IyX IOJAETCSA HEMOCPEACTBEHHO HACTUJIAIOLIEUCS CTpyeu Ha
BHYTPEHHIOIO MMOBEPXHOCTh OCTEKJIEHUS, YTO MOXHO CUHMTATh OMPEAECICHHOTO poja
3alIMTOM OT BBINIAJICHUS KOHAEHCATa HA 3TOM MOBEPXHOCTHU B XOJIOJHBIN MEPHOJ
rona. B coctaB nmpuOopa BXOAUT BEHTWIATOP, HA0Op (DUIBTPOB, IYMOTIYLIUTENb,
TEIIO0OMEHHUKH, ONOK peryaupoBanus. l[loakmroueHue K cucTeMaM TeIUIO- U
XOJIOJOCHAOKEHUST ~ 3JaHUSI  OCYIIECTBJISIETCA  OOBIYHBIM  oOpa3oMm, IO
YETBIPEXTPYOHOU  cxeme. Maructpasiu ropssyeii U OXOJOKEHHOM  BOJIbBI
MPOKJIAJBIBAIOTCS CKPBITHO MOJ (aibIINoOIOM, C Terou3oisnuen. B 3toMm xe
MPOCTPAHCTBE TOJ (aNbIINOIOM MPOKIAILIBAIOTCS W JIPYTUe€ KOMMYHHKAIIUU:
anekTpocHabxkenue, JIBC, Tenedonnas cets u T. 1.

HapyxHb1ii BO31yX, 3a0uMpaeMblii M3 MPOCTPAHCTBA BEHTHJIMPYEMOM BO3AYLIHOM
IIPOCJIOMKH, ITOCJIE OYUCTKA MOYKET MPOUTH CTANMIO OXJIAKJICHHS B JIETHEE BpEMs
an0o craguio 00orpeBa 3MMOM, IOCIIE YEro NMOJAeTCs B oMelleHue. B aTom ciydae
MOXHO OTKa3aTbCs OT LEHTPAIM30BAHHOM MPUTOYHOM BeHTWIAUMH. OOHUM U3
MOJIOKUTENIBHBIX CTOPOH TAaKOrO PEUICHMsI SIBJSETCS yMEHbIIEHUE OOLIEH BBICOTHI
3/1aHUS.

PaccmarpuBaemoe 31anne B MIoHXeHE U3HAYaIbHO OBUIO OrPaHUYEHO IO BBICOTE MO
APXUTEKTYPHBIM COOOPAKEHUSIM, ATO KECTKOE YCIOBUE OBIJIO MOCTABICHO OpraHaMH,
BBIJJAIOIIMMHU  pa3pelieHne Ha  CTPOUTENIhCTBO. [IpuMeHeHHe CcXeMbl  C
JELIEHTPAJIM30BAaHHBIM MPUTOKOM HEMOCPEACTBEHHO B OOCITYKHBAaeMbIE MTOMEIICHUS
MO3BOJIMJIO 3aKa3uMKy 3a CYET CHHXXEHUSI BBICOTHI JTaxa IOCTPOUTH JIBa
JOTIOJIHUTENBHBIX 3Ta%Xa, YJIOKUBIIUCH B 3aJJaHHYIO BBICOTY 3/IaHUS. Y MEHbBIIICHUE
BBICOTBHI 3Ta)Ka CTAJI0 BO3MOXKHBIM 3a CYET OTKa3a OT IOJBECHBIX IOTOJKOB (JIHOO
CYILIECTBEHHOI'0 YMEHBIIICHUS! BBICOTHI MPOCTPAHCTBA 3a MOJABECHBIM MOTOJIKOM), 32
KOTOPBIMH TIPH  HMCIIOJIB30BAaHUW IICHTPAJIM30BAaHHOIO MPHUTOKA JOJDKHA ObLla
pacrnoyiaraThCsi CUCTeMa MPHUTOYHBIX BO3JAYXOBOJIOB M Ha KOTOPBIX JOJKHBI OBLIH
pacrionararbCcsi aHemocTarbl. OcTaercs JIMIllb CUCTEMa BBITSKHBIX BO3yXOBOJOB U
CHUCTEeMa CIPUHKJIEPHOTO TMOXKAPOTYIICHUS, HO Uil WX pa3MelIeHus: Tpeodyercs
CYILIECTBEHHO MeHbIllee MecTo. Kpome TOro, B OCHOBHOM BBITSDKHBIE BO31YXOBOJIbI
pa3MemaTcs B IMPOCTPAHCTBE IMOJBECHOTO IOTOJKA KOPUIOPOB, ISl KOTOPBIX
YMEHBIIIEHUE BBICOTHI HE SIBJISIETCSI OCOOEHHO 3HAYMMBIM.



B mortonkm mnomenieHHs 3aMOHOJHMYEH OXJAXKIAIONMM 3MEEBHK 10 CXEME,
AQHAJIOTUYHOM PAaCCMOTPEHHOM BhIIEe. OXJIaXAaAIONMKA 3MEEBUK BBIBOJUTCS IO
MOTOJIKOM Yepe3 CIEHHAIbHBIA 3aKJIaJIHOM AJEMEHT W 4epe3 OaJaHCUPOBOYHBIM
KJIallaH TIOCPEJCTBOM (DUTHUHTOB TMOJKIIOYACTCS K CHCTEME XOJIOJIOCHAOXKEHUS
3nanus. Kaxaelii OTACNBbHBIM MOAYJb MOXHO OTJIQJUTh W OTOaJlaHCUPOBATH
HE3aBHCHMO.

Kak yxe ObUI0 OTMEUEHO, 3TH CHCTEMBI MTO3BOJISIIOT ACCHMILUTUPOBATH TEIIIOU30BITKH,
CBSI3aHHBIC C OBITOBBIMM M TEXHOJOTHYECKUMH TEIUIOMOCTYIJICHUSIMU B TUIUYHOE
o(rCcHOE TOMeIIeH e, paBHbIe mpuMepHO 70 BT/M” 6€3 ydera TeIIOnoCTyILICH It OT
COJIHEUHOM pajuanuu. B TakoM pexume — OXJIKIEHHUE TOJbKO IMOTOJIOYHBIMU
NaHeasIMU — chcTeMa paboTaeT B JIETHEE BpeMsi B IMAaCMypHBbIE JHH, TO €CTh B
MOMEHTBI, KOTJa TEIUIONOCTYIUIEHUSI OT COJHEYHOW paJualu OTCYTCTBYIOT HIIH
He3HauuTeNnbHbl. [IpubOpHl TOMAIOT B TOMEIICHHE HApY>KHBIH BO3AyX 0€3 ero
JOTIOJIHUTENBHOTO ~ OXJIaKJeHus. Kpome Toro, mnpu IKEJIaHUM COTPYIHUKH,
HaxoJsIMecss B OOCITY)KMBA€MOM IOMEIICHUH, MOTYT OTKPBITh BHYTPEHHIOIO
CTBOPKY OKHa, OO€CIEYHB TE€M CaMbIM €CTECTBEHHOE MPOBETPHMBAHUE MOMEIICHUS.
Mexanuueckuil MPUTOK B 3TOM ClIydae aBTOMATUUYECKH OTKJIIOYaeTcs (AJis 3TOro Ha
Ka)XJI0M CTBOPKE YCTAHABIUBACTCS CIICHIUAIIBHBIA TATUHUK).

Ecnm ke TenaonocTyIieHus: OT COJIHEYHON paavanuy JOCTUTHYT TaKOM BEJIWYUHBI,
4YTO TEMIIeparypa BO3AyXa B IIOMELIEHWM IIPEBBICUT OIIPEIEICHHBIA Ipenei, B
paboOTy BKIIOYAETCA OXJAXKJAOIMN KOHTYp pPaccMaTpUBacMoro mpuodopa.
OxnaXIeHHBIM BO3AyX HACTWIAIOLIEHCA CTPYEHd TIOAAETCS Ha BHYTPEHHIOIO
ITOBEPXHOCTh CBETONPO3PAYHOM OTrPAKIAIOIIEN KOHCTPYKIIMHM, ACCHUMWIMPYS TEM
CaMbIM TEIUIONOCTYIUIEHUS OT COJIHEYHOM pagualu.

Crnenyer OTMETUTh, YTO B Cllydae HEOOXOJUMOCTH, MOMHMMO MOJa4YH MOJOTPETOTO
WIM OXJaXICHHOIO HapyXHOro BO3AyXa, CHCTeMa JOIyCKaeT o000orpeB wWiu
OXJIQXKJEHUE BO3/lyXa B MIOMEMIEHUU TIOCPEICTBOM OTIAEIBHOIO PEUUPKYISALUOHHOIO
BEHTWJIATOpPA. JlOTMOJHUTENBHBIA PEMUPKYJISIUMOHHBIA BEHTWIATOP OTIMYAETCA
HU3KUMM YpOBHEM IIyMa 3a CUET OCHAIICHHS] padOYMM KOJECOM OOJBIIUX Pa3MEPOB.
PeuupKyISIMMOHHBIA  BEHTWIATOP PETYJIUPYETCS HE3aBUCHUMO OT IPUTOYHOTO
BEHTWJISITOPA.

Pacxo HApY)KHOTO BO3LyXa depe3 OIMH mpubop coctasisieT oT 60 mo 120 m*/u,
pacxol pelupKyJIsIuoHHOro Bo3ayxa ot 80 mo 140 M*/4. TIpH MEHBIINX PACXOHAX
BO3JIyXa YMEHBIIAETCS U IIIyM OT pabOThl BEHTHUJISATOPA.

NuauBuayaibHOe peryJupoBaHHe NapaMeTPOB MHKPOKJIHMATAa B KaKIOM
MoMeIlleHuH MO3BOJIsIET COKpPAaTHUTh BpeMs padoThI CHCTEMBI
KOHIMIIMOHUPOBAHMS BO3/yXa, 4TO, B KOHCUHOM HTOTE, BEACT K CHIDKCHHIO 3aTpar
SHEPIUH U COKPAIEHUIO DKCILTyaTallMOHHBIX PaCXO0B.

OTka3 oT oXJa)KAeHHsi WJIH ToJ0rpeBa TNPHUTOYHOTO0 BO3AyXa B CHCTEMAaxX
BO3/yXOMOATOTOBKH TO03BOJIAET BHICBOOOIUTHL JOMOJHUTEIbHBbIE TUIomaau. [1o
CyTH, B 3JaHUU OCTAIOTCS TOJIBKO TEIJIOBOM ITyHKT, XOJIOAWIbHAS CTAHIHS U
BBITSDKHAST BEHTWIAIMSA. (DYHKIIMU JK€ MPUTOYHBIX YCTAaHOBOK, IIEHTPAJIbHBIX
KOHJUITMOHEPOB ¥ CHUCTEMBI OTOIUICHUS BBIMOJHSIIOT PACCMOTPEHHBIE BBIIIIE



npuOOpPHl B KOMOMHAITUU C CHCTEMOM OXJIaXKIAIOMIMX MOTOJIKOB. ClemnyeT 0XKHuaath,
9TO 3TOT aCMEKT — YBEJIMYCHHE TOJE3HOTO 00bheMa W TUIOIIAIN 3TaHUS, OKaKETCS
BeChMa MHTEPECHBIM JISI THBECTOPOB M B HAIIIEH CTpaHe.

JEKIAS 2
MEPEPABOTKA OTXO/I0B C HEJbIO OJTYYEHWUS DHEPTUU: ONBIT
3APYBEXHBIX CTPAH

Campie PaCpOCTPaHCHHBIC BUABI TOIIIMB U3 OTXOJO0B!:

JlpeBecHbIC OTXONBI: TIPHPOJIHAs JPEBECHHa, KOpa, IIemna, IPOMBIIUICHHAS
JpeBecuHa, APEBECHbBIC OMWIKH, (haHepa

CenbCKOXO034MCTBEHHBIE  OTXOJbI: Jy3ra IOJICOJIHEYHUKA, PpUCOBas IIeyXa,
KYKYpYy3HbI€ IOYaTKH, COJIOMA

OTXOI[BI JKNBOTHOBOJACTBA: KyYpHUHas IMMOACTUIIKA

OTX0/BI TOPOJCKOTO X03siCTBA: WII0BbIe 0caaku, RDF-TomnmuBo.

RDF (refuse derived fuel wumm TBepmoe BOCCTaHOBIEHHOE TOIUIMBO) — 9TO
BTOPUYHOE CBIPhE, MOJIydaeMOe U3 COPTUPOBAHHBIX KOMMYHAIBHBIX OTXOJ0B. B ero
COCTaB MOTYT BXOJUTh: OPTAHUYECKUE OTXOIbI (OBITOBOTO MPOUCXOXKICHUS ), PE3UHA,
IUTACTUK, KapToH, Oymara, JepeBo, KOXKa, CHHTETUYECKHWE TKaHH, TEKCTUIIb,
MOJMMEPHBIE  Marepuasbl. TexHonoruss npousBoactBa RDF  npennmonaraer
IpeIBapUTENbHYI0 COPTHPOBKY M YTHJIM3AIMIO OMACHOTO MyCOpa, U B COCTaBe
JAHHOT'O TOTJIMBA HUKOTJAa HEe OyJIeT CTEeKIIa, METAJIJIOB, BELIECTB, COACPKAILIUX XJIOP.

Bo MHOTHX cTpaHax SHepreTHYecKas YTUIU3AIMS OTXOJ0B — BaKHBIA DIIEMEHT
CUCTEMBI yIpaBiieHusi oTxojaMmu. Tak, mo naHHbIM «KoHdenepanuu eBponenckux
3aBOJIOB IO MPOU3BOJCTBY sHepruu u3 orxomoB» (CEWEP) B 2018 romy moins
OTXOJIOB, C)KHTAaeMbIX C IIEJIbI0 TIOJNYyYEHUsI dHEpPruu, cocrtaBmwia B ctpanax EC B
cpenneM 28%. Cpenu nuaepoB B 00J1aCTH TOJIYYCHHS YHEPTUU U3 OTXOJOB CTPAHbI,
M3BECTHBIE CBOEH BBICOKOW KOJIOTMYECKOW OTBETCTBEHHOCTHIO: OunisiHaus (57%),
[Berus (53%), Hanust (51%) (Tabnuma 1)

YTIWIN3AIIAA OTXOJ0B KOMMYHAJIBHOI'O XO3SIMCTBA B CTPAHAX
EBPOIIbI

JHepreTu4eckas ITepepadoTka 3axopoHeHue

yYraaumsanusi 0TX010B 0TX010B


https://www.cewep.eu/

0TX0/10B

OunstHINA 57% 42% 1%
[Benus 53% 46% 1%
Janus 51% 48% 1%
DCTOHUS 44% 28% 21%
JIrokcemOypr 44% 50% 6%
Hunepnanasi 56% 43% 1%
benbrus 43% 55% 1%
ABcTpus 39% 58% 2%
BenukoOputanus 37% 44% 17%
®paHius 35% 44% 21%

MupoBass mpakTHKa MO3BOJSET NMPOTHO3UPOBATH AKTHUBHOE PAa3BUTHE TEXHOJIOTHIA
HHEPreTUYECKON YTWIM3alMM B CBSA3M C pPa3BUTHEM CHUCTEMBbl OOpalleHus ¢
KOMMYHaJIbHBIMU OTXOJaMH.

Ceityac xe COOCTBEHHbIE SHEPTrOMCTOYHHUKH HA OTXOJaX CTPOSIT U IKCIUTyaTHPYIOT
IPOMBIIUICHHBIE MPEANPUATHS JieconepepadaThIBaloOIe U LEJITI0I03HO-0yMaXHOM
arpoNpOMBIIIIEHHON OTpaciied, BbIpadaThIBAIOIINE AJIEKTPUUECTBO, Map U TOPSUyIO
BOJIY U3 APEBECHBIX OTXOJI0B: (haHEPHbI, IEMbI, KOPbI, OMIJIOK U T.II.

EH.I@ OOIWH  CCKTOD, I/IMGIOHII/Iﬁ SHAYUTCIIBHBIC IICPCIICKTUBLI B obnacTu
C-)HCpFGTI/I‘ICCKOﬁ YTHWJIA3alluu OTXO0O0B IIPOU3BOACTBA — aAIrpOIIPOMBINIIICHHOC



npou3BoJIcTBO. Jly3ra moJICOTHEYHMKA, PUCOBas IlellyXa, KyKypy3Hble MOYaTKH,
COJIOMa — BCE A3TH OTXOJbl, OOpasyloIIHecs Mpu cOOpe ypoxas u IepepadoTKu
CEIILCKOXO3SIMICTBEHHOM IPOJYKIIMH, MOTYT CTaTh OTJIWYHBIM TOIIMBOM IS
cooctBenHorr TOIl wmmm KoTeapHOM HaA oTXomax, obecmeunBaromieii a0 100%
NOTPEOHOCTEN B SHEPTUU.

Takue oTX0bI ISl HPOU3BOICTBEHHBIX NPEANPUATUN — OECIUIATHOE TOIIUBO.

CocTtaB 0TX0M0B OHMOMAacChl TPO3paveH, a HCIOJIB30BaHUE OSTUX OTXOJOB IS
BBIpAa0OTKH HHEPTrUM HE CBS3aHO C pPHUCKaMH BBIOpOCAa TOKCHYHBIX BEIIECTB B
atMocepy, a HampoTWB, TMO3BOJSICT CHHU3UTh HETaTHBHOE BO3JICHCTBHE Ha
OKPYIKAIOMIYIO CPey 3a CUET:

COXpaHCHUA )51 BOCCTAaHOBJICHH IIOUBCHHBIX PCCYPCOB HAa  TCPPUTOPHIX,
HCIIOJIb3YCMBbIX IJIA 3aXOPOHCHUA TaKUX OTXO/10B,

COKpallleHHUs BBIOPOCOB MeETaHa, BBIACISIEMOTO TMPU Pa3NIOKEHUU OTXOJI0OB Ha
CBaJIKax,

3aMEIICHUS UCKOIAeMOro TOIIMBA YIJIepoi-HEUTpaaIbHOW OMOMAacCoil 1151 CHIXKEHHUS
BbIOpOcoB CO2.

JHEPI'ETUYECKAA YTUJ/IU3ALIUA:

THUIIBI JHEPTOUCTOYHUKOB HA OTXOJAX

OTXx0/1pI MPOU3BOCTBA MOKHO HCITOJB30BaTh B KAYECTBE TOILJIMBA JJIsI COOCTBECHHOM
kotenbHOM uiu TOLI Ha oTxomax. ONTUMAaIbHBIA TUI SHEPTOMCTOYHUKA ONPEICIISIIOT
HCXOJISl U3 KOJIMUECTBA OTXO0B U MOTPEOHOCTEH NMPEeNpUiTHs B SHEpropecypcax.

Camble BOCTpeOOBaHHbIE BAPUAHTBI CETOIHS ITO:

TOIl Ha oTxomax ¢ MapoBbIMH TYpOMHAMH — aBTOHOMHBIA WCTOYHHK TEIJIOBOWU U
IIEKTPUYECKOW HHEPrUr, KOTOPBIM MO3BOJMUT IOJHOCTHIO HCKIIOYHUTH 3aTpaThl Ha
NOKYTIKY JJIEKTPOSHEPIHM, Mapa M TOpsS4Yel BOABI Yy BHEIIHMX IIOCTaBIIUKOB,
o0ecnieunTh CTaOWJIBHOE HHEProCHAOXKEHHWE M  MOBBICUTH  KaTErOPHUIHOCTH
HPHEProCHAOXKEHHUSA, a TaKXKe IPU 3HAYUTEIBHOM O00bEME OTXOJOB IOJIy4aTh
JOTIOJTHUTENBHYIO MPUOBLIH 3a CUET CObITA SHEPTHH CTOPOHHUM MOTPEOUTEIISIM.

TexHonornyeckas TepmomacisiHas yctaHoBka (TMY) —  aBTOHOMHBIH W
SKOHOMHMYHBIM HMCTOYHUK TeEIUIa, IO3BOJIIIOIIMI  00ECIeUYuTh CTaOMIbHOE
TEIJIOCHA0KEHNE TEXHOJIOTHYECKUX IMOTpeOnuTeneii Ha mpou3BOoACTBE. OTIWYHBINA
BapUaHT A TPEANPUITHA JepeBOOOPAOOTKH, MOTPEOSIOMUX 3HAYUTEIHHOE
KOJIMYECTBO TEIJIa B TEXHOJOTUUECKUX TPoIieccax.



KorenpHass Ha OMOTOIMIMBE — aBTOHOMHBIM MCTOYHUK TEIJIa, KOTOPHIA TO3BOJIHT
WCKJIIOUUThH 3aTpaThl HA MOKYIKY TEIJIOBOM YHEPrMU Y BHEIIHUX MOCTABIIMKOB U
obecrnieunTh CTAOWIBLHOE TEIUIOCHAOKEHHWE TMPEANPUITHS ¢ MHUHUMAJIbHBIMU
MOTEepPSAMU TeIla 3a CYET pPa3MEIICHUS B HEMOCPEACTBEHHOM OJIM30CTH OT
OTaIlINBAEMBIX OOBEKTOB.

Ha cerogHsmHuil 1eHb MCMIOIB3YETCS TPU OCHOBHBIX CIOCO0A COKMTaHUS TBEPAOIO
TOIJIMBA: BUXPEBOM, (akenbHBIW W cil0eBOM. Jlydmie Bcero moTpeOHOCTSIM
NPEANPUATUAN, TIAHUPYIOIIUX YTUIM3UPOBATh HEOOPAOOTaHHBIE OTXOJIbI, OTBEYAET
CJIOEBOE CHKUTAHUE.

Cpeny TEXHOJIOTMM CIIOEBOTO C)KHMIAaHHsS B CBOIO O4YEpEIb MOYKHO BBIIEIUTH
C)KUT'aHHE Ha KOJOCHHKOBOH PEIIETKE M CKUraHue B kurmsmem cioe. Ilocmegnss
MO3BOJISIET pabdoTaTh C JOOBIMU BUAAMHU TOIUIMBA, KPOME MBUIEBHIHOTO, XOPOUIO
paboTaeT ¢ HU3KOKAJIOPUHWHBIMU TOIUIMBAMU M MMEET OTJIMYHBIE SKOJOTMYECKHE
IOKa3aTeNH npouecca ropeHns. OqHako BBUAY CII0KHON U I0POTOM B CTPOUTEIBCTBE
U 3KCIUTyaTallui KOHCTPYKLIMH, C SKOHOMUYECKON TOUYKHU 3PEHHS IPUMEHEHUE TOMOK
Ha KUILILOIEM CJIOS 1IeJIECO00pa3sHO TOJBKO HAa MOIIHBIX DHEPreTUYECKUX KOTIaX €
naneHueM 100 Oap u Bbllle, T.e. NPEUMYLIECTBEHHO Ha KpymnHbix TOILI.

BripaboTka Temia ¥ MOJydeHHE SHEPTUU M3 OTXOJIOB: B JHMANa30HE CIMHUIHOM
morHOCTH OoT 500 kBT 1mo 50 MBT g olecriedeHuss COOCTBEHHBIX HYXKIT
OpeAnpUsATAsS  Haubojiee  MOAXOIAIIMM  SIBJISCTCS  HMCIOJIB30BAaHHE  TOIIOK,
000pyTI0BaHHBIX KOJIOCHUKOBBIMHU PEIICTKAMMU.

B 1ieniom Takue TOMKM MOAXOAAT AJI COKUTAHUS TOTUIMBA PAa3HOTO COCTaBa, BHICOKOU
BJIQXKHOCTH U BBICOKOH 30JIbHOCTH, TO3BOJISIIOT HCIOJIB30BaTh CMECH HECKOIBKUX
BUJIOB TOIUIMBA, a TMOTOMY JOCTATOYHO YHHBEPCAIbHBI U OTJIMYHO PAbOTAIOT C
OTXOJaMHU J1epeBOOOPabOTKH M celbcKoro xossiiictsa. Ho, pasymeercs, ecnu Tun
KOJIOCHUKOBOM pENIeTKH TMOAOMpaeTcss TPaMOTHO C YYETOM XapaKTePUCTHK
UCTOJIb3yEeMOT0 TOTIJIMBA.

MeTtoabl nepepadoTKu 0TX0A0B

CoryiacHO JaHHBIM 3apyO€KHOTO OMbITa, peaau3alus ClIeHUATU3UPOBAHHBIMU
dbupmMaMu 1axke MaJIOTIEPCIIEKTUBHBIX TeXHOJOorui cxuranuss 1 TtoHHel ThO
MO3BOJISIET MOJYYNUTh TEIJIOBYIO SHEPTUIO, PABHO3HAYHYIO CoKMraHuio 250 Kr maszyra.
B crpanax EC B 2018 rogy Ha cXuranme ¢ LENbIO TMOJYYEHHUs] DHEPTUU OBLIO
HarpaBJieHO 28% OT BCEX OTXOOB.

K nunepam B cepe n10ObIBaHMSI SHEPTUU U3 MYCOpa OTHOCSITCS CTPaHbl C BHICOKOMU
DKOJIOTHYECKON OTBETCTBEHHOCTHIO:

Jlanwus;



[IBemus;

DunIsIHINA.

PenukinuHr um mpeoOpa3oBaHKHE OTXOJOB B DJHEPrHIO MpErojaracT IMPUMEHEHHUE
HECKOJIBKUX CIOCO00B. Tak, TEIIO M JIEKTPOIHEPTHUIO BHIPAOATHIBAIOT C MTOMOIIIBIO
TEPMUYECKON AECTPYKIIUU.

MeToabl TEpMUYECKON AECTPYKIIUU
K »T0i1 rpymnme oTHOCATCS CrIOCOOBI YTUIIM3AIMUA OTXOA0B CKUTAHUEM, ITUPOJTU30M U
razugpukaruen.

Cxxuranue
[TpumensieTcs 11sl yTAIU3AIAHA TBEPBIX, )KUIKUX U TacTOOOPa3HBIX OTXOIOB.
Cxuranue OTXOJOB TIPOHUCXOJUT C TIOMOIIBI0 TOPIOYMX MaTEpPHUAIOB IPHU
TOCTIDKCHUH 33IaHHOW TEMIIEpaTyphl BOCIIAMEHEHHUS B KOHTAaKTE€ C KHCIOPOIOM
BCIICJICTBHE pEAaKIIUM OKHCIeHUsA. Bo BpeMms mpoliecca cropaHus BbIISISCTCS
TEIIOBAst DHEPTHUS.
Otxonsmpie JIIMOBBIE Ta3bl, OOpa3yroluecs B IIPOIECCe CKHUTaHUS OTXOJOB,
OUYHUIIAIOTCS U BBITYCKAIOTCS B aTMOC(Epy MO IEIMOXOY WK TpyOe.
N30bITOUHOE TEIJIo, TMMOJydaeMoe OT CHXKUTAHHS OTXOAOB, WCIOJB3YeTCS IS
MIPOU3BOJICTBA Tapa:
- C IIETBIO BBIPAOOTKH DJICKTPOIHEPTUH;
- 111 TIOJJa4M K OJIM3IIekKAIIM 00beKTaM IepepadbaThIBaIOIICH OTPacu;
- IS LIGHTPAJIM30BaHHOIO TETIOCHA0KEHUSI/OXJIaXKICHHS.
D} hHeKTUBHOCTh YCTAaHOBOK ITPOM3BOJICTBA TEIJIOBOM SHEPTrUU CIIOCOOHA JOCTHUTaTh
80%, a BbIpaOOTKHU AMEeKTpodHeprun — nopsigaka 20%.

JInst coxuraHust OTXOJOB C UEJNbIO MOJYYEHHUs TeIula W DJIEKTPUUYECKOM SHEpPruu
MIPUMEHSIIOTCS] TAKUE TEXHOJOTUM COKUTAHUS:

1. B caoeBbix Tonmkax. Hawmbornee mnpuromHpie BHUABI OTXOJOB — TOPIOYHE

BEII[ECTBA MPOMBINIJIEHHBIX, CTPOUTEIBHBIX, KPYITHOTa0APUTHBIX, OMACHBIX U MPOYHX
OTXOJI0OB, & TAK)KE JIPEBECHBIC, TAKOKPACOUHbIE, CMEIIIAHHbIE KOMMYHAJIbHBIE OTXO/IbI,
Macja oTpabOTaHHBIE.
Cxkuranne mycopa npoucxonut npu temmneparype oT 850 mo 950° C. Beiropanue
JTLIMOBBIX Ta30B B joxurareiapbHod kamepe — 850-1000° C. B mapoBoMm KoTiie
MPOUCXOJUT OXJIAXKIEHHUE ABIMOBBIX Ta30oB A0 Temmneparypsl 200-400°C. Ilpu sTom
oOpa3yeTcsi TeperpeThiii  Mmap, KOTOPHIM  HCHOJAB3YIOT  JJIi  BBIPAOOTKH
AIIEKTPO3HEPTUH, OTOIIEHUS UM TEXHOJIOTMYECKOTO Iapa.



2. Bo Bpamamomuxcs Oapa0aHHbIX me4ax. YCTaHOBKM NPUMEHSIOT JIs
C)KUTaHUs OBITOBBIX, MEIUIIMHCKUX, OMOJIOTMYECKUX, MPOMBIIUICHHBIX (TBEPIBIX U
NacToO0pa3HbIX) OTXO0JI0B, HEPTIHBIX ILJIAMOB M 00E€3BOKEHHBIX OCAJKOB CTOYHBIX
BoA. IlognepxkuBaemas temneparypa — 900-1200° C. Vcnons3oBaHue MPOAYKTOB
— o0ecrieyeHre OTOIUIEHHEM M TOpPSYUM BOJOCHA0KEHHEM BHYTPHUILIOIIAIHBIX H
IIPOU3BOICTBEHHBIX HYXK/I.

3. INupoaus
Tepmopectpykuuu mnomiexkar TbhO, o0e33apakeHHbIE MEIUIMHCKUE OTXO/IBI,
PE3UHOTEXHUYECKUE U3JENHsI, ABTOMOKPBIIIKH, OTPAOOTaHHBIE Maclia, OTXOJbI
riacTuka. JlJis nmoydeHus: SJHEpPruu MPUMEHSIOT CIIOCO0 CyXOro MUpOJIn3a.

Meton 3akirodaercs B TEPMHUYECKOM Ppa3lIOKEHHU OTXOJO0B (C coaep:KaHHEM
OpraHUYECKUX BEIIECTB) O] BO3AECHCTBUEM BBICOKON TEMIIEPATYPhl C OTPaHUYEHUEM
uim 0e3 JoCcTyna KUCIopo/ia.

[Ipu 5TOM BBILAENSIOTCS:

- IUPOJIN3HBIN Ia3;

- TBEPJIbII yIIIECOAEP/KAIUI OCTATOK;

- OPraHUYECKUE KUJKHUE MPOAYKTBHI.

JIist momy4yeHus nuporasa u3 OTXO0JI0B:

B peaktope mnpoBOAUTCS TEPMOAECCTPYKLHMS TPEABAPUTENBHO MOATOTOBIEHHBIX
OTXOZ0OB (COPTUPOBKA, CyIIKa, JApoOsiieHue). BhIMoiHsIeTCS KOHJCHCAUS U
cemapauusi ra3oBod (@pakuumu. C 1enbl0  MOBBIIIEHUS JHEPrOEMKOCTH U
HKOJIOTMYECKUX TMOKa3aTelel MUporas OYMINAETCd OT COEAMHEHHWH cephl, (ropa,
XJIOpa U [IMAHWJIOB.

CoOpaHHBIN OYMINCHHBINA MUPOJIU3HBIA Ta3 CKUTACTCS B TOIMKE KOTJIA-yTUIU3aTOpA.
[lenp — moayyeHue napa, Topsueil BOJbI, JJIEKTPOIHEPTUH WM HUCIIOIb30BaHUE IS
IIPOU3BOJICTBA MPOAYKIUH.

[Topsaka 10-15% momydeHHOro rasa HCHOJB3yeTCs B CUCTEME HAarpeBa BO3AyXa MpH
€ro mojaye B 30HY CXUTraHUs peaktopa. [luposn3HOe Macio, MOJy4yeHHOE IpHU
PA3IOKEHUN PE3UHOTEXHUUYECKUX WM IJIACTMACCOBBIX M3JENHMM, MOXET NpH
HEOOXOMMOCTH UCTOIb30BaTHCS B KAUECTBE TOIIMBA.

I'asudpukanus orxonos
Merton 3akiroyaeTcss B TEPMHUYECKOM 00pabOTKE OpraHuyeckux OTXOOB
OKHCIIUTENIEM C LEJBI0 MOJYyYEHHUS] T€HEPATOPHOrO ra3a U MUHEPAJIbHOTO MPOIYKTa
(TBEpIOTO MJIM PACIIIIaBICHHOTO).

[Tomy4yeHHBIA U3 OTXOJOB CUHTETUYECKUH T'a3 HAKAIUIMBAETCA JUIA MCIOJIb30BAHUS B
JaNbHEUIIIEM.



B Poccun u 3a pyOexoM mMeeTcsl OmbIT ra3uuxaiiu OTX0I0B B (UIBTPYEMOM
IUIOTHOM CJI0€. OJTOT IIPOLECC MOAXOAUT Il TEPMUYECKOM yTWIM3aLUUU Kak
rOpPIOYMX OTXOJOB, TaK M TBEPABIX TOIUIMB, BKJIOYAs BBICOKO30JIBHBIE, CBHIYYHE,
NpoOJieHble, TacTO0Opa3Hble, Pa3HOIUCIEPCHBIE, FA30MPOHUIIAEMBIE.
BripaOaTeiBaemass ~ TeruioBasi ~ DHEPTUs, €CIM  3TO  HEOOXOJWMO,  MOXKET
peoOpa3oBbIBATHCS B SHEPTUIO AIEKTPHUECKYIO.

KomOuHupOBaHHBbIE METOABI
[IpumeHsieMble METOJAbl TEPMHUYECKON HECTPYKIIMHM OTXOJOB PEIAKO CBOAATCS K
onHoMy Buay. Hambonee 4yacto MMeEET MeECTO coueTaHue (PU3UKO-XUMHUUYECKUX
npeBpalieHuii ¢ mpeobiagaHueM ojHoro. Hampumep, NUPOIU3-CKUTAHUE WU
NUPOJU3-ra3upuKanus.
KomOuHupoBaHHBIN cIOCOO MCHONB3YETCA JUISl CKUTAHUS U30BITOUHOTO aKTUBHOTO
uJa ¥ 0CaJIKOB BOJIOOYHMCTHBIX COOPYKEHUM, a TaKkKe He(PTIHBIX IIaMOB.

Hcnonb3oBanue miIasMeHHbIX HCTOYHUKOB YHEPrUM
K mepcnexkTBHOW COBPEMEHHOW TEXHOJOTHH IIOJIYYEHHS CHHTETHUYECKOrO rasa
OTHOCHUTCSI METOJl, OCHOBAHHBIM HA MCIOJB30BAHUM IJIEKTPOAYIOBBIX I'€HEPATOPOB
(mIa3MEHHBIX  HMCTOYHMKOB HHEPrMM) B  arperarax BbICOKOTEMIEPATypHOU
nepepaboTku opranndeckux orxoa0B (ThO, MpOMBILIIEHHBIX U MEAULIMHCKUX ).
VYcranoBka pabortaetr nmpu temneparype cBbiie 5500° C, mpu 3TOM TrapaHTHpyeTCs
MOYTH MOJIHOE TPE0OPa30BaHUE ChIPHEBBIX OTXO/I0B B CHHTETUUYECKHI ra3.
BTOpUYHBIN NPOAYKT SBISETCS YUCTBIM, BBICOKOKAJIOPUWHBIM TIa30M, KOTOPBIM
IIPUMEHSIETCS IS ITOJIyYEHHUs] XUMUYECKOU NPOAYKIIUH, )KUJIKOTO TOIUIMBA, a TAKXKE
JUIsl TEHEPaLUU SHEPIUH.

IIpousBoacTBO OMOrasa MeToI0M AaHA3POOHOTI0 COpaAKUBAHUS
B ocHOBe MeTO/1a JIEKUT pa3ioKeHHEe MUKPOOPTaHU3MaMU OPTraHMYECKOIO BEIEeCTBa
B Cpele C OTCYTCTBHEM CBOOOJHOTO KHUCIOpoJa. B KOHTPOJHUPYEMBIX YCIOBHUSIX
aHa’poOHOe CcOpakMBaHHWE MPOBOJIUTCS C IIEIBIO IPOU3BOACTBA OHorasa B
ra30HENPOHUIIAEMBIX peaKTopax (aHadpPOOHBIX TUTECTEPaX).
[Tomy4gaembriit 6rora3 — 3TO CMECh Pa3HBIX Ta30B C BO3MOKHOCTBIO MTPE0Opa30BaHUS
B SHEPIUIO TEIIA WX 3JIEKTPUYECTBA.
OCHOBHOI 3HEproHocuTenb Ouoraza — MeTraH c cogepxkanueM 50-75%, B
3aBUCUMOCTH OT COCTaBa UCXOJIHOTO CHIPHSI.
B pa3BuBaromuxcs CcTpaHax TEXHOJOTHIO MCIOIB3YIOT [JIs  YTHIM3ALUU
HSHEPreTUUYECKUX OCTATKOB CEJIbCKOXO3MCTBEHHONW OTPACiiM, B YaCTHOCTH — HAaBO3a
KUBOTHBIX. METOJ TakKe YCHEUIHO MPUMEHSETCS sl YTWIN3ALUUU CMEIIaHHBIX
OTXOJI0B (OpraHUYECKUX C HEOPraHWYECKUMHU — TJIaCTMACCaMH, METAJIaMHu ).



B 3aBucummocTH OT THIa peakTtopa, IJs TMOJydeHUs Ouorasa, Kpome TBEpAOro
HCXOJHOTO CBIPbsl, BO3MOXXHO IIPUMEHEHHE CJICIYIOIINX BUIOB OTXO/I0B:

- MMUIIIEBOTO MPOMBIILICHHOTO IIIJIaMa;

- CTOYHBIX BOJ;

- OTXOJO0B 3aBeJICHUN OOIECTBEHHOTO ITUTAHU.

J{oOBITHIN OMOra3 MOKHO HCMOJIb30BaTh HAMPSIMYIO JIJIsi POM3BOJACTBA TEIIA, JIUOO
peoOpa3oBbIBaTh B JJIGKTPUUECKYIO WM TEIUIOBYIO DJHEPTHI0 C TOMOIIBIO
TEIJIOAIEKTPOCTAHIIUH.

Eme ogun U3 BapuaHTOB MpUMEHEHHUs OMorasa — oOoraiieHue rasa o OuoMmeraHa ¢
coaepxxanueM 98% M KCMOJIb30BaHUS MPOJYKTAa B POJIM 3aMEHUTEISI MPUPOIHOTO
rasa.

Cnoco0 yiaBauBaHMs CBAJOYHOIO raza
Metoa oTHOCUTCSI K 0COOOMY BUY TEXHOJOTUN MOJTYYEHHS SHEPTUU U3 OTX0J0B. B
mpoIecce aHadpoOHOr0 COpaKUBAaHUS OPraHUYECKUX BEIIECTB HAa MYCOPHOM
MOJIMTOHE 00pa3yeTcst METaH.
st cokparieHusi BHIOpOCcOB B aTMOcdepy MapHUKOBBIX Ta30B METAaH HAKAIUIMBAIOT
MOCPEACTBOM YIJIABIMBAHUS CBAJIOYHOTO Ta3a, B KOTOPOM COAEpKaHUE METaHa
coctraBisieT oT 45 10 55%. JloObIThI ra3 MCHONB3YIOT [Js1 BbIPAaOOTKM TeIua,
AIIEKTPOIHEPTUH, TOILJIMBA JIJI1 TPAHCTIOPTA.
CymiecTByeT HECKOJBKO TEXHOJOTMM YyJIaBIMBAaHMUS CBAJOYHOTO Tra3a — Ha
OTKPBITBIX U 3aKPBITHIX CAHUTAPHO-TEXHUYECKUX MOJUTOHAX.
COop Ta3a MPOUCXOAUT TOCPEICTBOM  BBEIEHHBIX B  TOJIIY OTXOJOB
nephopUpOBaHHBIX TPYO, KOTOPhIE MOTYT YCTAHABIMBATHCS KaK BEPTUKAIBHO, TaK U
ropu3oHTaj bHO. ['a3 mocTymaer B TpyOBbl, Aalibllie HA CUCTEMY OYUCTKH, 3aTEM — JJIsI
MCIIOJIb30BaHUS.
CreneHb MOJMYYEHUS] SHEPrUM W3 OTXOAOB B TOW WM WHOM CTpPAHE 3aBUCUT OT
pa3HbIX (PAKTOPOB:
- YPOBHS OJIarOCOCTOSIHUS HACEJICHNS,
- pa3nu4us CTPYKTYPHI MOTPEOJICHUS TOBAPOB;
- DKOJIOTHYECKUX IICJICH;
- HaTM4usi COOCTBEHHBIX YHEPTOPECYPCOB;
- KJIMMaTHYECKUX YCIIOBUM.
Hns nmongnepkanuss U (GUHAHCUPOBAHUSA TPUMEHEHHUS TEXHOJIOTUH BBIPAOOTKH
SHEPIUM U3 MyCOpa B Pa3HBIX CTpaHax CYIIECTBYIOT CBOM MEXAHU3MbI, a TaKXKe
CIOCOOBI, CTUMYJIUPYIOITUE K COKUTAHUIO OTXOJIOB!
- BBEJICHHUE «3€JICHBIX» Tapu(POB HA AIEKTPUUECKYIO SHEPTHIO, BRIPAOATHIBAEMYIO 3
OHMOMACCHI;
- IBFOTHOE HAJIOT000JIOKEHHE;



- pa3Huna B Tapudax st 3aXOpOHEHHS OTXOOB;

- KPEIUTHI 10 HU3KUM CTaBKaM.

EBpomneiickuM cOor030M dHEpreTudecKas yTUIN3alysi MyCOPHBIX OTXO0JIOB BKJIIOUCHA B
nepeveHsp Ielnell, MpeayCMOTPeHHbBIX J{UPeKTHBON O 3aXOPOHEHUH OTXOOB.

B coorBerctBUM C ngokymeHToM, K 2025 romy He Oonee 25% TbBO pomxHO
MOJIBEPTaThCs 3aXOPOHEHHUIO Ha MOJIMTOHAX, a 3aXOPOHEHHE TOAHBIX JIJIsl BTOPUYHOTO
UCIOJIb30BAaHUS OTXO0/I0B, B TOM YHCJI€, OMOJIOIMYECKUX, ITOJTHOCTHIO MTPEKPALIECHO.
OHepreTudeckas yTUIU3alUs Mycopa B psAJie CTpaH MOXKET MPHUBECTH K CHIKEHHUIO
00bEMOB UMITOPTUPOBAHHUS TPUPOTHOTO Ta3a.

Jlexuus 3
3apy0Oe:xHbIi ONBIT MOJYYECHUS M HCI0JIb30BaHUs Ouorasa

B Tedenue mocieqHUX JECATH JIET B MUPE 3HAUYMTENIbHO Pa3BUBAIMCh TEXHOJOTHH,
KOTOpBIE TMO3BOJIIIOT IMOJYy4YaTh JEUEHTPAJIN30BAHO B 3HAYUTEIBHOM KOJHMYECTBE
SHEPrur0 U3 OMOOTX0J0B. broras BelmyckaeTcss Ha OMOTa30BbIX YCTAaHOBKAax BE3JE,
re ecTb OMOOTXOAbl, M 37Aech ke mnorpedisercs. Hapsay c mepepaboTkoil Ha
OMOra3oBbIX YCTAaHOBKax OTXOJOB MOXHO IepepadaTbiBaTh 3HEPreTUYECKUE
KYJBTYpPbI, BbIpAllIEHHbIC CIEIHATBHO, HAPUMEpP, CHWIOC. 3a pyOekoMm mpobieme
MOJIYYEHHUS] U UCIIOJIb30BaHUsI OMOrasza yJAesioT OOJIbIIOE BHHUMAaHUE. 32 KOPOTKHIMA
CPOK BO MHOIMX CTpaHaXx MHpa BO3HMKIA Lie€Jlas WHAYCTPUS IO MPOU3BOJICTBY
ouoraza: eciu B 1980 r.. B Mupe HacuuThIBAIOCh OKOJO 8§ MWJUL. YCTAaHOBOK JIJIs
nojyyeHusi Ouoraza CyMMapHOM MoOIIHOCThIO 1,7-2 mupna. ky6. M B TOH, TO B
HACTOsIIIEE BpeMs JaHHbIE MOKa3aTeNd COOTBETCTBYIOT MPOU3BOAUTENBHOCTU IO
Ouorasa TOJIbKO OAHOU cTpaHbl - Kuras.

buora3oBas oTpacnb BeIpaOaThIBA€T HE OJIMH UTOTOBBIM MPOMYKT, a LEbIN CIEKTP
BaXKHBIX U JJOPOTUX MPOIYKTOB, HE MPUUUHSS YIIIEPO IKOJIOTHUH:

- Temno. Temno BbIpabaThIBaeTCsl MYTEM CXKHUTAaHHUS OMOTa3a WM  OXJIAXKICHUS
reHepaTopa. Ero npumeHsoT a1t 000orpeBa moMeIieHuH.

3 .
- DnexTpuuecTtBO — u3 1 M Omorasa momydaercsa okojio 2 KBT anekrpuueckoit
DHEPIHUU.

- buoras — ero MO>XHO HakarJIMBaTh, CXKUMAaTh, MPO/IABATh, IEPEKAYNBATH U3JIUIIKH.
Ectb monenn aBToMoOWiel, NMpUMEHSIONIME B KadecTBe TOIUIMBA Ouora3. OTu
MaIIMHBl MOTYT 3amlpaBisAThCS OHMOMETaHOM O0€3 JONMOJHUTENbHON ajanTaluu.
OTkpbIBatOTCS TEpBbIE 3ampaBouHble cTaHIMu Ouoraza. B Ilseiinapun u IlIBerun
OuomeTaH yke JaBHO NpPUMEHsAETCs B Topojckux aBToOycax (Skania, Volvo) u
IPY30BBIX MAIIMHAX.

- YnoOpenuss — yaoOpeHHsi, KOTOpbI€ MOJY4arOTCs B KauecTBE MepeOpOoKeHHOU
MacChbl JKOJOTMYECKH YHCThIE, SKUJIKHE ©0€3 HHUTPUTOB, OO0JIE3HETBOPHOU



MUKPO(DIOPHI, CEMSH COPHSKOB, CHenu(PpuuecKkux 3amaxoB. Pacxom JaHHBIX
ynoOpeHuit njiss 0O6pa®oTku 3emyd B pasmepe 1 ra paBed 1-5 T Bmecto 60 T
HeoOpaboTaHHOTO HaBo3a. B mpousBergeHHOE yI0OpeHHE MOXKHO J00aBIAThH
KaJuiiHble, GOoCPOpHBIE WIH JIpyTUue yI00pEeHHs, B 3aBUCUMOCTUA OT Pa3HOBUIHOCTU
KyJIbTYp, TOJ KOTOpble ymoOpeHuss OyayT wucnoias3oBarbes. [IpoBeneHHbIE
WCIIBITaHUSI TTOKA3bIBAIOT MOBBIIICHUE YPOKaHOCTH B 2-4 pasa.

- YTunuzanus opraHuuyecKUX OTXO0JIOB — OMOra3oBble YCTAHOBKHM YCTAaHABJIMBAIOT B
KaueCTBE OYMCTHBIX COOPYXEHUU Ha mTHuredadpukax, ¢pepmax, caxapHbIX 3aBOJaxX,
CIUPTOBBIX 3aBOJIaX, MICOKOMOWHATAaX, YTO 3HAYMUTEIHHO YIIy4IllaeT CaHUTapHO-
TUTHCHUYECKOE COCTOSIHUE JAHHBIX MPEAIPUATHH.

- Pemenue mpoOGiem 3arpsi3HEHHs] KOJIOTMU — OJiaroiapsi MpOU3BOJICTBY Ouorasa,
IPEIOTBPAIIAOTCA BBIOPOCHI METaHa B aTMOC(Epy, COKpAIlaeTcs HCIOIb30BAHUE
XUMHUYECKUX YI00pEHUH, CHI)KAETCSl HArpy3Ka Ha TPYHTOBBIE BO/IBI.

buora3s B I'epmannu u EC

B EC exeroano oobem mpou3BoACTBa OMorasza nossimaeTcs MUHUMYM Ha 20%.
Benymiyto pois mpu 3TOM UTpaeT MpOU3BOJCTBO Ouorasza u3 JPHAGUII-Ta3a, TO €CTh
Ouoraza ¢ MycOpHbIX cBalok (49,2%), 3aTeM HAET MNPOU3BOACTBO OuoOraza u3
CEIBCKOXO3SIICTBEHHBIX KYJIBTYpP, BBIPAIICHHBIX CHENUATbHO, 0K0JI0o15% Ouorasa B
EC Ha OYHCTHBIX COOPYKEHUSX.

B EBpone numaupytoiee MOJOKEHHE MO BBITYCKYy Ouorasa 3aHuMaeT |epmaHus
(OKOJIO TIOJIOBUHBI BCEX YCTaHOBOK). [lo mporHo3zaMm KOJIMYECTBO OMOTAa30BBIX
YCTaHOBOK 1OCTUTHET K 2022 roxy 20 ThIC. IIT.

3HauuTeNbHbIM ()AaKTOPOM, TMOBIMSBIIMM Ha BHEJIPEHUE YCTAHOBOK Ouorasa B
EBporme, okazancs pocT LEH Ha UMIOPTUPYEMbIE SHEPrOHOCUTEIH, MOJIUTUUYECKUE
PUCKH, CBS3aHHbIE C HMMH W JaJIbHEHIas MOAAEpkKKa OMOra3oBOM HHEPreTUKH
rocyaapctBoM. [loanepkka COCTOMT B TOM, YTO TOCYAAPCTBO OOS3aHO BBIKYMATh
AIEKTPUUECKYIO SHEPTHIO 0 «3€JICHOMY Tapudy».

[Tpu onTUManbHOM MpuMeHEeHUH Ouorasza B ['epMaHuu B KadecTBe dJEKTPUUECTBA B
NEpPCHEKTUBE JaHHBIM BHUIOM TOIUIMBA MOXHO Oyner obecneuywBaTh 12 MIIH.
JOMAIIIHUX XO3SMCTB. YK€ CErOJHs JJIEKTPOIHEPIUU U TEIUIA, IMPOU3BEACHHBIX W3
ouorasza, noctatoyHo A S00 Thic. KBApTUP U YaCTHBIX AOMOB. DenepanbHbIid 3aKOH
B ['epMaHuu 0 BO30OHOBISIEMBIX BUAAX SHEPTUU JAET OJAronpusiTHbIE MPEINOCHLIIKA
JUTsl IPUMEHEHHsI OMOMACChl, TO3ATOMY CTAJIO BHITOJAHBIM ISl POU3BOACTBA OHOrasa
BO3/EJIBbIBAHUE «IHEPIreTUYECKUX PACTCHUN», HalpuMep, pPXKA U KyKYypy3bl.
[IpousBoactBo 1 kBT/u snekTpuueckoil sHepruM Ha OCHOBE Ouorasa SBIseTCS
noporuM — 6-8 eBpoueHTtoB. Ho Takoil HEIOCTATOK COIJIAaCHO — 3aKOHY
KOMIICHCUPYETCS JOTALUAMU U3 JOXOAO0B OT PEAIU3ALUU DJIEKTPOIHEPIUH.



C Touku 3peHUs] YMEHbLICHUsI 00bEMOB BHIOPOCOB B aTMOc(hepy MapHUKOBBIX Ta30B
3eMiidi M JKOJOTMM Ouoraz o01agaeT BBICOKMM MoTeHIManoM. [IpoBeneHHbIe
UCCIIEJOBaHMs JIEMOHCTPUPYIOT SIBHBIE IPEUMYIIECTBA 3TOTO aJIbTEPHATUBHOIO
TOIUIMBA MPU 3aKayke €ro B ra30oTpaHCHOpTHYIO ceTb. MccnenoBarenu B JlopcreHe
JoKa3aiau, 4YTo Osarojgapst 3TOMY MOXET OBITh JOCTUTHYTO JIOTOJHHUTEIBHOE
CHIDKEHHE BRIOPOCOB B 00BbeMe 15 MITH. T. YTJIEKHCIIOTO rasa.

B IBanmopde (I'epmanusi, baBapusi) neicTByeT KpymHeWIas YCTaHOBKA IO

BBIIYCKYy Ouorasa B EBpore, KOTOpas €KEroJHO BbIpadATBHIBAET OKOJIO 16 MIIH.
3

M~ 3KOJIOTHYECKH YHCTOTO SHEPTOHOCHUTENS U3 85 THIC. T pACTUTEIBHOTO CHIPBSI.

JlanHasi ycTaHOBKa pabOTaeT HCKIIOYUTENIbHO HAa MECTHOM ChIphE€ — CHUJIOCE U3
BTOPUYHON MPOAYKIIMM PACTEHUEBOJACTBA U TpaBbl, KyKypy3e. B cpaBHeHUU ¢
JPYTMMHM YCTaHOBKaMM OuWoraza aHaJlOTMYHOrO Maciitaba, pasMmep IUIOLAJeH,
TpeOyeMBIX JJIs BRIPAIIMBAHUS CHIPhs, CHU3UTCS B TPH pasa 0yiarogapsi HOBOMY THITY
CEBO0OOOPOTA, KOTOPHIA OYyAET CIOCOOCTBOBATH BHICBOOOKIEHUIO TTOCEBHBIX 3€MEb,
HEOOXOJMMBIX TSI BBIPAIMBAHKS TIPOJOBOJIGCTBEHHBIX KYJIBTYP, @ TAKKE TTOBBICHT
UX IUIOJ0POJINE, YIYUIIIUB KAYECTBO MOKPOBA MOYBHI.

[Ipomykuust OuOra3oBOM yCTAHOBKM TIOJIa€TCA B Ta30BYI0 CETh B KayecTBE
npupoaHoro Ouoraza (Ouoraza, KOTOPBIM 00JArOpokKeH 10 MPUPOJHOTO YPOBHS).
O®punt Bonbd, ynpasnsrommii E.ON Bioerdgas, coobmmi, uyto k 2030 romy
NPUPOAHBIN Ouoras Oyner obecrnieunBath pumMepHo 10% moTpebdraeHus TpUpPOIHOTO
ra3a B [ epMaHum, 4T0 IpUpPaBHUBACTCS K MOTPeOIeHNIO OUoras3a B 5 MJIH. IOMAITHUX
XO3SIUCTB.

IIpouecc mosryyenust 0uorasa

MeranoBoe OpokeHHE SBISIETCS KOMIUIEKCHBIM MPOIIECCOM, KOTOPBIN, MPEkKIE
BCET0, MO3BOJISIET YTWIM3UPOBATh OTXOJIbI KaHAJIU3AIUU U CEIbCKOXO3SIMICTBEHHOTO
MPOU3BOJICTBA, MPEBPATUB WX B YJIOOPEHUsS, U SBIACTCS HCTOUHHKOM TMOJTYYEHUS
rOPIOYETo ra3a Ha OCHOBE METAHa.

Haubonee uenecooOpa3Hoil  00JacThi0O MpPUMEHEHHUS Ouoraza  OTOIUICHUS
KUBOTHOBOJUECKUX (epM, >KHIIBIX TOMCHICHHH M TEXHOJIOTHYSCKHX YYaCTKOB.
Taxxe Oworas MOXKHO HCIIOJIH30BaTh B KAa4eCTBE MOTOPHOTO TOILIMBA. M3muimku
IIPUKPEIICHHBIE TOTUIMBA MOYKHO TiepepadaThiBaTh B JIEKTPOIHEPTHUIO C ITOMOIIBIO
JU3EIbHBIX TEHEPATOPOB.

Y 6uora3oBbIX YCTAHOBOK MOHO BO3POXKJAaTh M CTaBUTh HOBBIC TEIUIMIIBL. Teruio
TaKK€ MOKET UCIIOJIb30BaThCs /I MPUBEIICHUS B JEHUCTBUE pedprkepaTopoB, UTO
MOKET MPUMEHSTHCS, HAIPUMED, I OXJIAKIACHUSI CBEKETO MOJIOKA Ha MOJIOYHBIX
dbepmax UM A9 XpaHEHUs Msica, STULl.

[lepebpokeHHass Macca - 3TO TOTOBBIE AKOJIOTHYECKH YUCTHIC JKUJIKHUE W TBEPIbIC
Oroy100peHus, JIUIICHHbIE HUTPUTOB, CEMSIH COPHSIKOB, MATOI€HHOW MUKPOQIOPHI,



AWl TEeJIbMUHTOB, crneuuduueckux 3amaxoB. [Ipy HCHONB30BAaHUM  TaKHX
cOaaHCUPOBAaHHBIX OHOYJI0OpeHHIl ypokaWHOCTh TmoBbIIaeTcs Ha 30-50%.
buora3oBas ycraHoBKa JaeT y10OpEeHHs BBICOYANIIIETO KayecTBa. DTH yJI0OpEeHHUs 110
KAaueCTBY BBIIIE HCKYCCTBEHHBIX, a MX ce0eCcTOMMOCTh paBHa "0".

B ycranoBke mns momydeHust Oworasza Oyiaromapsi MOJOTPEBY BCTPOSHHBIMHU
WCTOYHUKAMU TEIIOTHI, HAJAC)KHON TETIOM3OJISIIINK, HETIPEPHIBHOW TO/IaYe CBEIKETO
CBIpbsI OOECTIeUrBaETCs TIOCTOSIHHAS Temneparypa. [Ipu nmepememuBanuy cyocTtpara
mporiecc oOpa3oBaHMsT W OTBOJAa OHOrasza NPOHUCXOAUT OoJlee WHTCHCHBHO.
BoapmMHCTBO OMOTAa30BBIX YCTAHOBOK OCHOBAHO HA TTOTOYHOM MPHUHITUIIE JIEHCTBHSI.
OTO O3Ha4aer, 4YTO TMOCTYMAIIIee B HHUX ChIPb€ HEMEUICHHO BBITECHSET
orpabotanHoe. CBexkas Ouomacca IOCTYNaeT HENpPEepbIBHO, OTOOp Ouoraza u
yAaJieHHue IIaMa MPOU3BOISTCS MO Mepe HE0OXOaUMOCTH. KUKkl HaBO3 XpaHIT B
HABO3OXPAHWIHUIIE, TJ€ MPOUCXOAUT Tporecc ¢epMeHTalMu U 00pa3oBaHUs
HU3KOMOJICKYJISIPHBIX ~OPTaHUYECKUX KHCJIOT, YTO CIIOCOOCTBYET YCKOPEHUIO
TEXHOJIOTUYECKOT0 IUKJIa B peakTope.

[Iporiecc OMOTEXHOTOTUYECKON TMepepabOTKU OecrnoACTHIOYHOTO HaBO3a
npoTekaeT nodtanHo. Ha stane gepmeHTannu BbICOKOMOJIEKYSPHbIE OUOIOTUMEPHI
(YrieBoabl, >KUPbl U HYKJIECUHOBBIC KHUCJOTBI) paclajaioTcs Ha O0ojiee MEJKHe
KOMITOHEHTHI (aMHUHOKHUCIIOTHI, caxapa, KHUPHBIE KUCJIOThI M HYKJICOTHIbI), KOTOPHIC
Ha CTaJNM HU3KOMOJICKYJISIPHBIX OPTaHWYCCKUX KUCJIOT MPEBPAIIAOTCS C TIOMOIILIO
YTIEKHUCIIOTO Ta3a v Bojoposa B MmeTad. CoxpaHeHHe KUIKOTO HaBo3a B aHA3POOHBIX
YCIIOBHUSIX OOECIEYMBACTCS MPUCYTCTBHEM (DEPMEHTATUBHBIX, AaIleTOTCHHBIX M
METaHOT€HHBIX MHUKPOOPTaHU3MOB, KOTOpbIe TpPeOYyIOT OCOOBIX YCIOBHM AJis
KU3BHEIECATeIbHOCTH. DEepMEHTATUBHBIE MUKPOOPTAHU3MBI B MPOIIECCE PA3TIOKECHUS
OroMacchl BKJIIOYAIOT MPOAYKTHl PACHICTUICHUS YTJIEBOJOB, >KHPOB, a TaKKe
JIBYOKHCH YTJIEpOJa W JIETyYHMX S>KUPHBIX KHUCJIOT B CBOM MeTabonu3Mm (oOMeH
BemectB). [lpu coxpaneHuu cyOCTpaToB B aHadpPOOHBIX YCJIOBHUSX IMPOUCXOIUT
npeoOpa3oBaHWe TMPOMEXKYTOUYHBIX MPOAYKTOB B MeTaH. Jlnga momydeHus
KOHIIGHTpaTa OMOMAacChl W3 CBHHOTO XHAKOTO HaBO3a, MOCICTHUN HEO0OXOIMMO
pa3enuTh Ha JKUJIKHE W TBEpAble (PpaKIUU, HWCTIONB3YS ISl 3TOTO OCAJTOYHBIC
OacceHbpl (XpaHWIMINA) WIM YCTAaHOBJICHHBIC B OHOpPEAKTOpPE pEHIETKHA N
OCXKJECHUS TBEPABIX (DPAKIMK M TOJYyYEHUS CYXOro BEIIECTBA, KOTOPOE SBJISETCS
CBIPbEM JUIsl TOJTyYeHus1 Ouorasa.

BaxHoe 3HaUeHME IPHOOPETAET KOJIMUECTBO OMOMACChI, KOTOPOE 3arpyKacTcs
B YCTaHOBKY. [IpM MEHBIIIEM KOJWYECTBE OMOMACCHI 3aMEIJISCTCS YCTAaHOBJICHHOC
paBHOBecHe, a MPHU OOJBIIEM KOJUYECTBE 3arpy3Kd MPOUCXOIUT TEPEOKHUCICHUE
Omomacchl B pEakTope H 3aMeIsIeTCs BbIAeleHHe Ouora3za. CTaOMIBHOCTH
MPOTEKAHUS MPOIECCa B PEaKTOPE 0OSCIIEYNBACTCS TIOCTOSIHHOM Mojayei OnomMacchl
B PEAKTOP.

buoras ucmonas3yroT npu HarpeBaHUU BOBI JIJIS1 OTOIIJICHUS] IOMOB, JIJISl CYIIIKH
3€JIEHOM MAacChl, CEMSH 3E€pHOBBIX, JIOCYIIKH CEHA, JIEKAPCTBEHHBIX PACTEHUH, a
TaKKe JJId TPUBENCHUS B JIBIDKCHHE CTAllMOHAPHBIX TAa30BBIX JIBUraTesei,
MIPOU3BOJICTBA KUJIKMX a30THBIX YAOOPEHUH U Mp.



OpaHuM ©3 BaXHBIX HANpPaBIEHUN UCIHOJIb30BaHUSA OuoOraza SBISETCA
MOJIyYeHHUE DJIEKTPOAHEPTrUU. B Mpou3BoACTBEHHBIX YyCiaoBUsX npu 25-30-aHEBHOM
dbepMeHTaIuu KUAKOTO HAaBO3a IMPHU CpelHEW Temreparype U3 1 T OpraHuyeckoro
BEIIECTBAa MOXHO mosiyuyuTh 300-350 M° 6roraza. B To xe BpeMsl npumMepHo 25 %
oOpa3zylolero raza HEOO0XOJUMO JUIsl MOAJEpkKaHUS TeMmrepaTrypbl OpOKEeHUs Ha
ypoBae +32..+34 °C. IloakimtoueHue TEMI000OMEHHUKA TMI03BOJISIET YBEJIHYUTH
YUCTBIN BbIXOJ ra3a npuMepHo Ha 10 %. [{ns yBenuyeHus BbIXOZA Tra3a K KHUJIKOMY
HABO3Yy LIeJ1Iec000pa3HO J00ABISITH OPTaHUYECKHE BEIIECTBA, KOTOPHIE Pa3JIararoTcs
ObICTpO (NTHYMN TIOMET, CE€YKa COJIOMbI) WJIM WHBbIE OpPraHUYECKHE BEIIECTBA,
HaIlpUMEDP, CUIIOCOBAHHBIE CTEOJIN KYKYPY3bl.

B 3aBucumoctH OT 0COOEHHOCTEN TEXHOJOTHYECKON CXEMBI Pa3iuyaroT TpU
Tuna Ouora3oBbix ycTaHoBOK (BI'Y): HempepbiBHbIE, MEPUOJUYECKHE H
aKKyMYJISITUBHBIC.

[Ipu wempepbiBHOM (mpoTouHoM) cxeme (puc. 5.1) cBexwuit cyOcrpar
3arpyaroT B Kamepy COpakMBaHHUs HENPEPhIBHO WM YEpe3 OINpeiesICHHbIE
npoMexyTku BpeMeHu (oT 2-10 pa3 3a CyTKM), ynaissi Takoe K€ KOJIUYECTBO
COpO’KEHHOM Macchl. JTa CHCTEMa J1a€T BO3MOXHOCTh IOJIYYUTh MaKCHUMaJbHOE
KOJIMYECTBO OMorasa, HoO TpeOyeT OOJIBIINX MaTepUalIbHbBIX 3aTpart.

[Ipu nepuoguyeckoit (IMKINYECKOM) cxeme (pUC. 5.2) ecThb JBE KaMephbl
cOpakuBaHMsI, KOTOpPBIE 3arpykaroT IHoodepeaHo. B naHHOM ciyyae MoJie3HbIN
00BEM KaMmep UCIOoNb3yeTcsl MeHee 3(P(HEKTUBHO, YEM ITPU HEMPEPBIBHOM CXEMeE.

[Ipyn akKyMyJISTUBHOM CXEME XPAHWIHILE JUJIS HaBO3a CIYKUT OJHOBPEMEHHO
KaMepou cOpaKMBaHUsI U XpaHEHUs IepeOpOIMBILIETO HABO3a /10 €r0 BBITPY3KH (pHC.
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Puc. 5.1. Cxema OMOra3oBoil yCTaHOBKH HEMPEPHIBHOTO cOpakuBanwus: 1 -
ra3rojbjaep; 2 - peakTop; 3 - XpaHUJIHILE
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Puc. 5.2. Cxema 6uora3oBoii yCTaHOBKHM MEPUOAUYECKOTO cOpakuBaHus: 1 -
ra3royibJep; 2 - NepBbIil

peakTop; 3 - BTOpOil peakTop; 4 — XpaHWIIUILE
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Puc. 5.3. Cxema yCTaHOBKH aKKyMYJISITUBHOTO COpakuBaHUs: 1 - peakTop u
XpaHWINIIE; 2 - Ta3roybAep

buosnepreruueckue ycrtanoBku (b2Y) u O6mosnepretnueckue 3aBojbl (b33)
NpeIHAa3HAYEeHbl ISl YTUIM3aLHUU OTXOJOB CEJIbCKOXO3SIMCTBEHHBIX MPEANPUITHH,
MUIIEBOI MPOMBIIIIEHHOCTH U OBITOBOTO CEKTOpa C MPOU3BOJICTBOM T'OPIOYEro rasa
U OpPraHUYeCKuX BbICOKOA(D(MEKTUBHBIX YAOOpEeHHH, 00pa3yroluxcs B pe3yibTaTe
METaHOBOTO COpa)KMBaHWS HABO3a JKMBOTHBIX, IMMOMETa NTHII W PACTUTEIBHBIX
OCTAaTKOB B @aHA’POOHBIX ycIOBUAX (Tabmuna 1).

buorazoBble yYCTaHOBKH COCTOSIT W3 CIEAYIOIIMX JJIEMEHTOB: KaMepbl
cOpaxxuBaHusi  (peaktopa, (¢depMeHTaTopa, METAHTEHKa), HarpeBaTeIbHOIro
yCTpoicTBa (TEMIO0OMEHHHUKA), YCTPOIMCTBA JIJIsl IEPEMEIINBAHNS U Ta3TONIbIEpa.



MeTaHTeHKH BBITIOTHSIFOT HaJ3€MHBIMU, MOJTy3arTyO0ICHHBIMH u

3ary0JICHHBIMHU B TPYHT.
BJY copepxur:

- CHUCTEeMY MOJJICp>KaHHUs TEMIIEpaTyphl B OMOPEAKTOpE C BOAOTPEHHBIM KOTIIOM U
OTOIMTENILHBIM PETUCTPOM, Pa3MEIICHHBIM B TTOJIOCTH OHOpEaKTOpa;
- COBMEIIEHHBIN Ta3roJibJep;
- YCTPOMCTBO Ta30BOM 0€30MacHOCTH;
- MTHEBMATHYECKOE MEpPEMEIINBaHUE.
[Iporecchl MOJHOCTHIO ABTOMATU3UPOBAHBI.



