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PauuoHaJbHOE  MCNOJb30BalHe  OTXOLOB CeNbCKOX 038 HCTBEHHOTO
npoussogcTea — Gosbuias ¥ BaXHAA npoGieMa COBPEMEHHOCTH. Oua
cBA3aHa, C OJAHOM CTOPOHB, C BO3MOXKHOCTDLIO HCTOJAb30BAHUS OI'DOM-
HOTO SHePreTHYecKoro noTenuuana GHOMacCh AJA TOAYUeHUS KHUAKOTC
n ra3zoo0pasHoro TOMIHBA (6uoraza), ¢ Apyroft —c¢ Heo6X0IHMOCTBIO
NpefoTBPATHTL 3arps3UeHHe BOLOCMOB, 3apaxkeHnHe NOYBH 6osiesne-
TBODHBIMK GaKTEDHSIMH H TeJbMHHTAMH, coflepKAlUMHUcA B HABOSHBIX
CTOKAX IKMBOTHOBOAUecKHx Gepm. O6a 3TH acmekra crai 06 BEKTOM
Wce/ieMOBAHME M 3KCIEPHMEHTOB Kak B 3apy6exHbix crpaHax, Tak H
B Coperckom Co03e; ¢ KaxIbM TOJOM DACTET HHC/IO JIeHCTBYIOLIHX
GHOra30BbIX YCTaHOBOK, B OCOOCHHOCTH B CTpaHAX C TENIBIM K XKADKHM
kauMaToM. B kuure o60GLieH ONMBIT MCCAEN0BAHHA M SKCIIyaTallHH 610-
ra3oBLIX YCTAHOBOK 3a TNOCHEAHHE 20 aer B ®PI u apyrux cTpaHax.
ABTODH OXBATHIBAIOT BaxHelille npo6aensl, CBA3AHHBE C TeopHei
MeTaHOBOr0 GDOKEHHS, TEXHOMOTHUECKMMH IPHEMAMH MOJYHCHHI 6o~
1233 M ero WCNO/b30BaHMA. OnpefesenHbii MHTepec NPEACTaBIAET M-
TOMMKA OLEHKH 3KOHOMHUYHOCTH GHOrasoBLIX YCTaHOBOK B yCIA0OBHAX
CeNbCKOXO3ANCTBEHHBX NDPCANPHATHI ¢ YueToM KOMILJIEKCHOTO HCNOJb-
soBaHHS 6HOrasa s SHEPreTHUecKuX ueseil H ynobpeunii B moJc-
BOJCTBE.

Wanoctpanutt 36, Tabmui, 35, CIHCOK JUTEPATYPEL — 150 na3panui,

PekoMeH0BaHa K H3JaHHIO BCcecorsHbM HayuHO-HCCIe-
JOBATEJNLCKHM HHCTHTYTOM 3JIEKTPHQHKALHH CEJbCKOrO X0~
3sIACTBA . ROV
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NPEANCJIOBUE K PYCCROMY U3JAHUIO

TMocnenusisi Tperp XX BeKa XapakTepH3yeTcsi HeBHAAHHBIMH
TeMmaMH pOCTA INPOH3BOANTE/bLHBIX CHA B OOJIbIIHHCTBE
CTPaH MHPA, YTO IPUBEJO K PE3KOMY YBeJHUEHHIO NOTpes-
JICHHsI BCeX BHAOB 3HEPrHH, B 0COOCHHOCTH 3aKJ/IIOUEHHOH B
HCKOIAaeMOM TOIJIHBe — yrae, HedTH H NPHPOAHOM Trase.
B pesyabprarte 3TOr0 B psjA€ CTPAH cTaja OUIYIATbCs He-
XBaTKa TPAJHIHOHHLIX BHAOB TOMJHBA, I/1aBHLIM 00Pa3oM
TAKOTO YHHBEPCAJIBbHOIO H ya0o0Horo, Kak HedTb, DHEPreTH-
YeCKHfi KDH3HC, 3aXBATHUBIUMH MHOrHe KalHTaJHCTHUECKHE
rocyiapeTBa, BbisBall OrpOMHBIIL poCT 1ieHBl Ha HedTb, Ipe-
Bhiawmel B Hacrosiimee Bpems 200 posa. 3a touHy. Cos-
JAaBIIASICS CHTYALMsl YCHJHJIA CTPEeMJICHHe IOCTaBHThb Ha
cnyx0y ueJOBeKY Tak Ha3biBaeMble HeTPaJHIHOHHLIE HC-
TOYHHKH 3HEPrHH — COJHeUHYI0, BEeTPOBYIO, TeoTepMaJb-
HYIO,
XoTsi coJiHeuHasi SHEPTUs NpeacTaBasieT cOOOH MpaKkTH-
YecKd HelicuepnaeMblii HCTOUHHK ¥ Morja Obl YaOBJeTBO-
PHUTL 3HepreTHuecKHe MOTPeOHOCTH BCET0 HaceJeHHs! 3eMJiH
Ha MHOI'HE BCKa, e HEeMOCPeACTBeHHOe NPHMeHeHHe CBS3aHO
¢ GOJIbIIMUMH TPY/IHOCTSAMH.

Hpyrofi nyrb — ceroaHs ©6oJjee mMepCHeKTHBHBIH — HC-
I0JIb30BaTh COJIHEUHYIO SHEPTHIO, 3alaceHHy B OHOmacce
B pesysbTaTe (pOTOCHHTE3HOH NESTeJbHOCTH PACTeHHH, AJ%
MOJIYUeHHS K UAKOIO U Ta3000pa3HOT0 TONAHBA. STOMy’HYTI/I
yiaeasieTcs ceffuac 6oJblIoe BHUMaHHE KAaK B HPOMBILJIEHHO
Pa3BHTLIX, Tak ¥ B pas3BUBawuiuXcs crpaHax. [oas OGuo-
MaccCbl B 3HepromnoTpeb/eHUH PasHbIX CTpaH KoJaebjeTcs B
IHpokux npespenax. Ecan B CUIA, Hanpumep, oHa eme
fli):gg;/l Cl:lreBae}.{HaHXKaé (~2,5%), TO B HeKOTOpbIX pa3BHBAIW-
Ay p' HoMacca CJAYMKHT OCHOBHBIM HCTOUHHKOM

Pritd [Ais OTOIJICHHS JKHJHU{ W IPUTOTOBJIEHHS IMHILH.
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Haub6osee pacupocrpanentbiil ¢rocod noay4eHusi 3HePTHH
u3 GuoMacch — aHaspoOHoe (0e3 JocTyma KHCJAOPOZA)
c6paxKHBaHHe OTXOJOB CeJLCKOXO3AHCTBEHHOIO TNPOH3BOL-
ctBa. Ilomyualoounecss B pe3y/bTaTe 3TOro Ipoiecca Mpo-
IyKTbi — OHorad 1 nepebpolduBlias HOAYKHAKAs macca —
npeacTaBasiorT cobofi GOJbIIYI0 EHHOCTh KaK razoo6pasHoe
TOIJIMBO H OpraHnueckoe ynoOpeHue.®

He wmeHee Bauasi cTopoHa NpHMeHeHHs O!110ra3oBbIX
YCTaHOBOK — IIPeAOTBPaLIeHIle 3arpsi3HeHIsT BO3SAYIIHOTO H
BOJHOTO 6accefiHOB, MOYBH H TOCEBOB 6J1ar0,1aPs YTHAH3AIHH
i 7e30J0paiid HABO3HBIX CTOKOB KPYMHBLIX XHBOTHOBOLYE-
CKUX (epM H KOMILIEKCOB, NOJYueHHI0 o0e33apakeHHLIX
BHICOKO3()(DEKTHBHBIX OPraHHYecKHX ya00peHuH.

Bce 310 oObscHsier Gouablliofi HHTepec, MPOSBAsEMHH
COBeTCKON HayKO# K mpobjaeMaM MeTaHOBOro cOpa)kHBaHHs
HABO3HBIX CTOKOB W JPYTHX OPraHHYeCKHX OTXO10B. B
CCCP HayuHO-HCCJAeI0BATEAbCKHE M 3IKCIEepHMeHTaJbHble
paboThl 1m0 3TOH TeMe BEJHCH B TAKHX HAyuHbIX yupexie-

Husix, kak [pysHUMMOICX, Hucruryr ¢usnxy AH Moa- g

naBckoi CCP, B 3anopoxkckom ¢uanase BHMICXa u ap
Tak, Ha ocTtpoBe XOpTHUA YYeHBLIMH H CHelHanHCcTaMH 3a
nopoxckoro ¢uinajsa BUICXa (upne HHHUIITHUMIZK)

emie B 1959 T. Gnuia coopyrkeHa 6HOrasoBasi YCTaHOBKA, T

paccudTapHas Ha mepepaboTKy HaBoda oT 150 KopoB H
20 cBuHOMATOK ¢ mopocsitamu. IloMHMO caMO# yCTaHOBKH,
B KOTOPYIO BXOAHJH OpONHJbHBIE KaMephl, Ta3rojbLep H
XpaHuAHLme s NepeGpoauBiuefi Macco (maama), Obliad
MOCTPOEHL HACOCHAst CTaHUHMs AJ5 IepeKaukH ljama Ha
noJisi M 3JeKTpocTanuus, paborawnias Ha fyorase. decartu-
JIeTHsis SKCIyaTandst YCTAHOBKH, BK/AWOUaBliasg B cebs K-
CIepHMeHTH 10 Nox6opy Hauayulero cocraBa GHomacchl H
ONTHMANbHBIX PeXHUMOB OPOXKeHHs, HeoOXOAUMBIX AJd IIO-
JyueHus 0Horasa, o 00e33apa)kHBaHHI0 HABO3a, H3YYEHHIO
yao6puTenbHbBIX CBOHCTB MOJyYyaeMoro uiiama, gaaa [ofo-
JKHTEJbHBlE Pe3yabTaThl W MOCJAYKHJa OCHOBOH 1J/s1 paspa-

GOTKU psAfa NMPOEKTOB GHOTA30BLIX YCTAHOBOK /st epM H

KOMIIJIEKCOB C PA3JHYHBIM IIOr0JIOBbEM CKOTA.

Heo6xoauMocTb B pa3BUTHH HeTPALHNHOHHBIX HCTOYHH-
KOB 5HEPruH, CO3JaHHH HOBLIX 3HeprocOeperamux TeXHoJ0-
ruii, nopuepkuyras B pewendsix XXVI cwesma KIICC,
npobjeMa o6e33apaxiBaHisa ¥ YTHAH3ALHH OTPOMHBIX Macce
HaBO3HBIX CTOKOB KHBOTHOBOJUECKHX (epM H KOMILIEKCOB,
nMeioLias Bakiefiliee NpHPONOOXpPaHHOE 3HaueHHe, TPeOYy-
10T YCIUICHHS BHUMaHHSl K COBpeMeHHbiM crocobam mepepa-
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GOTKIl OPraHH4eCKUX 0TX0moB. C 3TOf TOUKH 3PeHHA mpel-
JaraeMasi 4YHTaTeNl0 KHHra 3alalHOTeDMAHCKHX YueHbIX,
06o06Liauas OnbT HCCAeAOBAHUA 1 3KCIyaTalui OUoraso-
BHX ycTaHoBOK B @PI' 1 apyrux samajubix cTpaHax 3a japa
HOC/AeAHUX NeCsiTUIETHs, MOXKeT [IPHHECTH HeMAaJYIO [O0J1b3y
COBETCKHM chellHajucTaM, paboTawimiuM B gaHHOH obaac-
TH. KpoMe OCHOB TEOpHH METaHOBOro GPO:KEeHHs, TeXHOJO-
THYEeCKHX [IPHeMOB NOJNyueHis 6HOrasa H ero UCIoJb3oBaHUS
B Ce/IbCKOM XO3fHCTBE, KHHTa CONEPKHT 3SKOHOMHUYECKHI
aHaJu3 NPOH3BOACTBA 6HOrasa u skcmayaranui 6HorasoBblx
ycTaHOBOK. XOTsl JaHHble 3TOTO aHAAH3a OTHOCATCS K YCJIO-
BHSIM UACTHBIX NPEANPHATHH H, eCTeCTBEHHO, He MOTYT He-
IHOCPEeACTBEHHO ObITh HCIOJMB30Banb B Halled NOPAKTHKE,
MeTOLHKa pacueToB M HEKOTOPble OTHOCHTENbHBIE MOKAa3a-
Teqd OPEICTABJASAIOT OllpeleneHHBIl HHTEpeC, TaK Kak peH-
TabeJbHOCTb 3KCIIyaTaliid GUOTa30BHX YCTaHOBOK — MHO-
FOCTOPOHHSIS1 po6J/eMa, HMeIollas onpenesiioLiee 3HayeHiie
IPH PEIIEHHH BONPOCA O COOPYKEHHH TaKHX YCTaHOBOK B
YCIOBHAX KOHKPETHHIX PerHOHOB Hallefl CTPaHbl.

B cnmucke AnTEpaTypH 10 TeMATHKE KHMTH NPHBOLHTCSH
150 HasBauuii pa6or aBropos u3 ®PI u apyrix samajiHbix
CTpaH 3a nepHOA, OxkanuuBaouiuiics 1977 r. Yurarensam,
HHTEpeCcymuMcs 3Toi npobJemoli, pekoMeHayeM ofpa-
TUTHCA K CJAGAYIOMIHM CTAaThiM COBETCKHX YUEHBIX H CIIeI{H-
anucToB, OmyOJHKOBAaHHBIM B JKypHane «MexaHusapus o
3JeKTpudHKaLusA Ccenbckoro xoasictsa»: I1. H. Jlncros,
JI. T. Tlpuwen u I1. A, Kyuep «dddhexTHBHOE HCIIOIb3OBA-
HUe HaBO3a B ceqbCKOM xo3siictBey — Ne 1 3a 1976 r., ¢. 21;
A. H. Xurpos «CenbckoxoasiiicTBeHHas 6HoMacca Kak HC-
TOUHHK 3Heprun» — Ne 4 3a 1980 r., c¢. 57; 1. T'. Bacusavesa
«IJHePreTHUeCKHH MOTEHIHAM OTXOJ0B CeNbCKOXO03sHCTBeH-
Horo mpoussoactsa» — Ne 7 3a 1981 r., c¢. 57. Kpome toro,
B MOC/IelHeM H3 MepeulcleHHbX HOMEPOB KYpHajaa IPHBO-
AATCS AHHOTHPOBAHHLIY CHHCOK 3apy0exHOH JHTEpaTypH

Mo 6Horasy u GUOrasoBHIM YCTAHOBKAM, ONyGIMKOBAHHON B
1979 ... 1980 rr.

M. H. Cepebpanuiii



MIPEUCJIOBUE K HEMEIKOMY H3IAHNIO

Yxe B 1947 r. B ®PI' Hauasach MHTEHCHBHas HCCIeLOBa-
TedbcKaa pabora B 006JaCTH METAHOBOro cOPa)KUBaHHUS Op-

TaHHYECKHX OTXOHOB CENbCKOX0O35iHCTBEHHOTO IMPOU3BOACTBA.

Henonesys ¢yHnaMeHTadbHbie TPYAB HEMEUKHX H 3apy-
GeKHbIX YUEHBIX 10 MHKPOGHOJOTHE METAaHOBOro OPOKEHHUS,
LeNeHanpaBieHHble J1abopaToOpPHBIE HCC/ASAOBAHHA H OMNBIT
3KCILIYaTaluud MHOrOYHCJACHHBIX 3KCMEPHMEHTAJbHBIX ycTa-
HOBOK Pa3HBIX CHCTEM, MOCTPOEHHHX 32 KOPOTKHA CPOK, yia-
JIOCh TOJIYYHTh HeOOXOAHMbie CBEeJCHHs O NPOTEKAaHHH NPO-
yecca, ycJoBHAX ero 3¢h@eKTHBHOCTH 1, HCXOAA H3 3TOro,
BaXKHbie AAHHBIE IJI5l ONPEHACJACHAS apaMeTPOB U KOHCTpPY-
HpOBaHuA OHOrasoBBIX yCTaHOBOK. KypatopuyMm IO TeXHHKe
H CTPOHTEJbCTBY B cesbckKoM xo3sifictee @®PIT (KTBL)
AKTUBHO MOAAEP:KUBAJ BCe 3TH HAUHMHAHHA d obecleyHBaJ
HeoOXonUMYw 0asy nas HayuHoi paborel. OmgHako 6Jaro-
IPHATHAA KOHBIOHKTYPaA OTIYCKHBIX IIeH Ha 3HEPruio B KOH-
e 50-x rogoB NpuBesa He TONBKO K MPeKpalieHHI0 aKTHB-
HbIX HCCJIEJOBAHUA M NPaKTHYECKHX pa3paboTOK B pac-
cMaTtpuBaemoli 06JacTd, HO H K «3aMODPa*KMBAHHIO» IOUTH
BceX OHOra3oBbIX YCTaHOBOK. JIHIIb OJHA yCTAHOBKA H3
LeHCTBOBABIUMX B TOT NMEPHOJ eLi€ HAXOLHTCH B KCIIyaTa-
1M H.

HoBbie cTUMy/abl K pelleHHI0 YNOMSIHYTOH IIpoGJ/eMbl
NOSIBUJIMCh B TEUYEHHe TMOCJCAHHX 4YeThipeX JIeT B CBA3H C
pasBuUTHEeM MHPOBOH 3KOHOMHKH B cdepax SHEPreTHKH,
ChIPbSl M OXPaHBI OKpyXatomieil cpeabl. B oTKpBITO# AHCKYC-
CHH O BO3MOXKHOCTSIX TNOJYYEHHS 3HEPrdH H3 HCTOUHHKOB,
KOTOpBie O CHX MOP COBCEM HE HCHOJb30BAJNHCH HJIH HC-
MOJIb30BAJIACh JUIUIL B HEe3HAuHTe/JbHOHl Mepe, Ouorasdy cra-
JIO TpuAaBaThCsi 00JbIIOE 3HAUEHHE. 3HAUMMOCTb €ro yse-
JIUUHJIACH €Lie H NMOTOMY, YTO Ha OCHOBE JaHHBIX O TOJ0BOM
00beMe CeJIbCKOXO3SICTBeHHBIX OPraHu4yecKUX OTXOA0B Obi-
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JW CHeJaHbl BeCbMa ONTHMHCTHYECKHE NMPOTHO3H O KOMHYe-
¢TBE IHEPTHH, KOTOPOE MOXKHO IOJAYUHTh H3 3THX OTXOLOB,
npespamas ux B 6uoras. OnHAKO NMPH 3TOM HEAOCTATOYHO
YUUTHIBAAH TO OOCTOATENbCTBO, YTO 3TH OTXOABl pasnuya-
10TCST MeXAY coOOf He TOJBKO 1O BHAY, COCTaBY H COCTOS-
HHIO, UEM OKa3biBalOT OYeHb CHJBHOE BJHUSHHE Ha BbIXO[
rasa, HoO ¥ (B OCOGEHHOCTH OTXOABI PaCTEHHEBOJCTBA) TO,
YTO OHH IOCTYNAWT B Pa3/JHUHOC BPEMs M3 PA3HbIX MECT H
GoJIbllIeli YacTbi0 C HEOAMHAKOBBIMH KaYeCTBEHHBIMH H KO-
JIHYECTBEHHBIMH XaPAKTEPHUCTHKAMH.

Ha sarpare Tpyza U ACHEXHBIX CPEACTB, KOTOPHIe He-
00XOAHUMBI, YTOOB! NMPEBPATUTL OpraHUYecKHe OTX0Abl B Ccy6-
CTpaT JJis NOJY4YeHHs rasa OHOJIOTHUCCKHM crnocoboM, 06-
pamand TakK XKe MaJO BHUMAHHS, KaK W Ha IOBLIICHHbIE
3aTparhl, CBA3AHHBIC C HCCAKAHHEM CONEPXKAmierocs B 3THX
OTX0JaX 3HEPreTHYECKOro NOTeHLHAa,

IlpomexXyTounbfl GasaHc, MOABEAEHHHIA Ha COBEHIaHHH
Kyparopuyma 10 mapra 1974 r., BHOBb yKa3aJj Ha y3Kue
TPaHdibl, B Ipejejax KOTOPHIX M B HAlUM JHH BO3MOXHO
9KOHOMHUYHOE HCMOJIb30BaHHe GHOTa30BOI0 METOAA B CeJlb-
ckoM xossificree @PI. Hauwe uccnenoBaHde HONOJHsAET H
MOAKpenisieT NOJYUYeHHBIE K TOMY BpeMeHH BuiBOAB. C yuye-
TOM YPOBHS Hay4HbIX NAHHbLIX, HMEBIUHXCSI B HEMCLKOH H
3apy0exkHoll chneuHaJdbHOR JHTEPaType, B INEPBOH uyacTH
KHHI'M [aHbl PEKOMEHIALHH MO TEXHOJOTHH YIOMSHYTOrO
MeTo4a, B OCOOGEHHOCTH B OTHOLLICHHH (DAKTOPOB H B3aUMO-
CBA3€H, XapaKTePH3yIOIHX MpolLece MoJyueHUs rasa, 4 Mo
omnpezenaeMbiM HMH TNPEANOCH/IKAM 145 BeIpaboTKi OHO-
rasa 13 pacTUTE/bHbIX OCTATKOB H OTXOJO0B CE€JIbCKOXO3SHCT-
BEHHOTO MNPOH3BOACTBA. Bo BTOpON 4YacTH NpuBeIeHBI AaH-
Hbi€ O BO3MOXKHOCTAX HCIOJIb30BAHUSI GHOrasa B CEJIbCKOM
X035HCTBE W CBsA3aHHBIE C 3THM TEXHHUECKHE U IKOHOMHYE-
CKHEe BONPOCH NPOH3BOACTBA. Martepuanbn nyOGaukyeMoro
0630pa 70JIKHBEL OBJIErYdTh OLEHKY OHOrasoBOro Meroia B
€r0 Pas3JMYHBIX BapHaHTAX KakK CpPeAcTBa MJis YTHJH3AUHH
PacTHTENbHBIX OTXOJ0B, OJIATONPHATHOTO C TOUKH 3peHHs
3aWMUThl OKpYKawIeil cpeipl, a Takke Kak HCTOYHHKA
SHEPrHH, MO3BOJISIONIEIO 3KOHOMHTb 3aTPaThl 3HEPTOHOCH-
TeJIeH, KOTOPhie NMOCTYNalOT B CENbCKOXO3AHCTBEHHOE MPO-
H3BOJCTBO H3BHE,

HcenenoBanie mpeacrasiser coGoi Pe3yabTaT COBMECT-
HOH paborer Hayuno-ucc/enoBaTeqbcKOro HHCTHTYTA MO
CE/IbCKOXO3ANUCTBEHHbBIM MallHHaM PefepaSbHOro IEeHTpa
CEIbCKOXO3ANCTBEHHBIX HCCAeN0BaHuH, BpayHiuselr-Oénn-
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xenpoie (B rtexuosgoruueckofl obsacti, 4. I) n KTBL,
JlapMIUTAAT (B NPOH3BOACTBEHHO-TEXHHYECKOH H SKOHOMHYE-
ckoit obuactax, 4. I1). ABtopsl npuHocaT Gogbluylo Osaaro-
JapHOCTh T-HY A-py TurbeHy u3 HayuHo-liccienoBaTesb-
CKOTO WHCTHTYTa PACTEHHEBOACTBA I ceMeHoBoAcTBa deme-
PaJbHOrO ILEHTPA CeIbCKOXO3SAHCTBEHHBIX HCCAELOBaHHI
U r-uy a-py Jlonmo uz Muctutryra BogocHabXeHHs, YTU/IH-
3allid CTOUHLIX Boj # 3emueycrpoiictBa TexHHYeCKOro
yHuBepcHTeTa JapMuITaAT 3a KpUTHUECKHHA pa3bop pyKoOIH-
CH M MHOTOUHCJEHHbIE lIeHHble YKa3aHHUs.

YrnoMsiHyTHE HJH DACCMOTPeHHbBle B JaHHOH pabore
JATEDATYPHBlE HCTOUHHKH NPEACTABJAAIT CoOOM JHIUb YacTb
HEeMEIKHX U 3apyOexHbix nySaukanni Ha sty remy. Oxnako
OT HCYEPIBIBAIOLIEr0 YKa3aTe/asd JHTEPaTyphH N0 6HOrazoBoH
TEXHOJOTHH Mbl OTKa3aJHChb, IOCKOJbKY OH LOJKEH BCKOpE
OblTb BHINYHIEH IOKYMEHTAUHOHHBIM 1EHTpoM «CeabcKOXo-
3sHCTBCHHAS TeXHUKA».

Mpencesarensy paGoueit romuccnn KTBL
«CeNbCKOX0O3AACTBeHHAST TEeXHHKA W 3almuTa
OKpYXKalolweld cpeabl»
npod. A-p-uuxK. B. baadep
Anpesp 1978 1.

BBEJAEHHUE

K opraHdueckHM ocCTaTkaM H OTXO@aM CeJbCKOXO3sf-
CTBEHHOIO INPOHU3BOJACTBA OTHOCATCSH [JIABHbIM 00pasoM K-
CKPEMEHTHl JXHBOTHLIX H PacTHTe/NbHble MaTepuaJibi, B OCO-
OCHHOCTH COJIOMAa, a TaKkKe CBEKOJbHAsi U kKapTodeabHas
6oTBa W ApYrue pPACTHUTCJIbHBIE OCTATKH, €CNAH OHH He HC-
NOJIb3YIOTCA HCHOCPEACTBEHHO B KauecTBe Kopma. Cojaep-
JKamuecsa B 5THX OPTaHHYECKHX MaTepHalax KOMNIOHEHTHl B
GOJbIIMHCTBE C/1yuaeB MOrYyT OblTh BHOBb HCIOJb30BAHLI
KaK pacTHTe/NpHble Y100peHHs, UTO NO3BOJIHT TaKHM obpa-
30M 3aMEHATb MHUHEpaJdbHble yio0pedns, TpedyiomHe 60db-
IIHX 3aTpaT SHEPTHH W CPeACTB. DJarogaps OTHOCHTEJbHO
BBICOKOH TemioTe cropanus (tafa. 1) st Marepuaib 06-
JajalT TaKkKe IHEPICTHYSCKHM MOTEHLHAJO0M, KOTOPHI
MOXKeT ObITb HCHOJNB3OBAH DasJHuHBIMH cnocobamu. OpuH
U3 HUX — IIPOH3BOJCTBO rasa (06Horasa) ¢ BBICOKHM COmep-
JKaHMeM 3HEPruu nyteM anadpobHoro cOparknuBaHus,
[annble O eKeroJHOM KOJHUECTBE 3KCKPEMEHTOB K-
BOTHBIX, NoJydaeMoM B cesibckoM xossiictBe @PI, mpuso-

Tabauya 1. Tenmora Cropanus pasAMMHEIX OPTAHHUECKHX MATEpHA/IOB
H BULOB TOMJNBA

Nosa oprawimueckoit macce |1€/1A0Ta Cropanua Q .,
Opraundeckue orxonst B o3ule#t macce cyxoro MJx wa 1 xr cyxoro
pelLecTsa, % BemecTsa
Orxonu PAeTUTEIBHOTO
IPOHCXOXK AeHHS 93...98 16...19
KCKPEMEHTH KPYIHOIO
poratoro ckota 77 18...19
KCKDEMEHTH CBuHel 80 18...19
» Kyp 77 14...16



Ll A

O A

-

Ipodoanenue

Bux ronausa

HerounHk Moaydeuus

Tenaora cropanus QB’

MIx/m3
Buoras JKCKpeMeHTBl  MHUBOT-
Helx ¢ AobaBieHueM
pACTUTENbHBIX OCTAT-
KOB uJH 6e3 HUX 20...25
I'enepatopuniil ra3 Iepeso, conoma 5...7
TTaponu3suwiii ras OKCKpeMeHTHl  MHHUBOT-
HBIX 18...20
CBertuabuslil ra3 18...20
Tpupoanulit ras 33...38
MeTal 36
Iponan (rasooGpa3Heiil) 93

JlusenbHoe TOMAUBO, KO-
TeJlbHOEe TONIUBO, OeH-

3UH

TMponan (cxkukeHHbIH)

41..45 MJx/xr
46

Ta6auya 3. TIPOH3BOACTBO BaXKHEHWHX BHAOB MPOAYKUMH
pacTeHHeBOACTBA H KOJNHYECTBO COOTBETCTBYIOULHX
uM otxomgoB B ®PT 3a 1975 r., Thic. T [146]

Ko uuecTBO 0TX0R0B
Tipoaykr Boixox Reera Bc:%;;ﬂuei{not
€OI0OMBL GoTBH €0A0MEL 60TBH
iennna 7014 11433
Poxb 2125 3974
SlumeHb 6971 8853 3830
CMelnaHHOe  3€pHO 1067 | 1440
Osec 3445 5030
Kykypyaa 531 797
Kgpm(pe.nb 10 853 4341
CaxapHasl cBeKJa 18203 13 652 8990
KopmoBas cexja 23051 6 224 4050

KameHHBIH yroJb 30...33 "
HpoBa 14..19 .
Tabauya 2. TloronoBbe XHBOTHHIX, BHXOJ M COCTAB 9KCKDPEMEHTOB

(®PT, 1975 r.)

Buxa KHBOTULIX

Ioroaopse*

Buix04 3kcKkpeMen-
TOB™# ##% K Moun

MaH. yea. | KU B CYTKH) - yqy, g
M.H. rox. cixora | ita lyct 3a rog

roi.
KpynHbifi porathifi ckor 14,493 | 10,014 45 164,48
CBHHBH 19,805 2,205 37 29,78
Kyput 88,705 0,365 =30 6,65

fTpodoaxcenue

Bua MHUBOTHHX

[poueHTiOE CORepKaliHE BO BIAKION
macce #* Rk

B:gxxe%rr%a Oﬁl;&ﬂl;‘égc- 23072 d()Ochggfa
HiecTs
Kpynauiit porathit ckor 11,0 9,0 0,5 0,2
CpuHbH 8,5 6,5 0,8 0,4
Kyput 22,0 17,0 1,3 1,0
* Tlo [146).
** Tlo [9].

%% ITns pofiHBIX KOPOB, OTKapMIMBAaeMblXx CBHHCH, Kyp-HecyUICK.
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astes B TabJuie 2, 0 KOJIHYeCTBE Ba)KHEHLIHX OCTATKOB U
OTXOZOB PaCTEHHEBOACTBA — B Tabaume 3.
bBuonoruyeckoe pasnoxeHue NPpeMMyNIeCTBEHHO OpraHH-
YeCKHX COeAHHEHHH, a TaKKe YacCTH JEerKoJeTy4HX U Pe3Ko-
MaXHyUlUX BellecTB, COAEpKalHUXCs NpexkAe BCero B CBe-
KUX 3KCKPEMEHTaX XHBOTHBIX, MPUBOAHT K BBIACICHHIO a-
30B H o0pasoBaHul0 3amaxa. HeopranHueckHe 3JEeMEHTH B
34BUCHMOCTH OT HX BHIa, COCTaBa, CPOKOB H MeCTa NMOCTYI-
JICHHSI MOTYT BbLI3BaTh HeOJaronpHsATHEE MOCHENCTBUS,
HapUMep CHHXKEHHE YPOKAHHOCTH H KaueCTBa NIPOLYKUHH
pacTerueBOACTBa WJIH 3arpsisHenue Box., Kpowme Toro, Ha-
JiHuHe B OTXOAaXx Bozbyauteselt 6ojesueli OpeAcTaB/seT
Co00i NOTEHUHATLHYIO OIACHOCTh AAA JIOAeH U KHBOTHBIX.
Takum ob6pasom, moaxoj K mnpobiaeMe repepaboTKd OT-
X0J0B CeJAbCKOX03AHCTBEHHOIO IPOU3BOACTBA AOMKEH 6a3H-
poBaTbes mpexae BCEro Ha TpeGOBAaHMSIX 3AUIHTHL OKpYyKa-
uledl cpeasl, Kyjaa BXOIAT:
— YCTpaHeHHe 3MHCCHM HENPHATHBIX 3aMaXOB IpH MOJyde-
HHH H XpaHEHHH OTXOLOB,;
— TNpeoTBpamieHHe KOHTAMHHAUHH NPOAYKLUHH, 3apaxke-
HHS1 J101€efl U XHUBOTHBIX BO3OYyIUTeNIMH GOJIe3HEH;
— TNPeNoTBpaleHHe MEePerpy3KH NOUBH, BOABI W PacTeHHR
BPEIHBIMH BelecTBaMHU.
Ilpu sTOoM npumenenne aHaspoBHLIX METOLOB CYJHT J10-
IOJMHATENbHBIE OPEHMYIIECTBA ¢ TOUKH 3peHHs NPOHU3BOICT-
Ba CeNbCKOXO351HCTBEHHOA NPOAYKIHH H 3KOHOMHH SHEPrHH,

it
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TaK Kak NpH H3IBECTHLIX YCJIOBHAX MO3BOJAET 3KOHOMHTb
IOKYIHLIC yio6pedus 6Jarolapsi HCNOJb30OBaHHIO YA100pH-
TeJbHBIX CBOHCTB MPOAYKTOB cOpa)KHBaHHA, a TakxkKe nep-
BHUIIYIO SHEPrHio MyTeM peasH3aldil 3HepreTHUeCKOro Ilu-
TCHIIHAJA PACTHTEAbHbIX OTXOMOB.

Te a4 uHele 1eJd npolecca NepepalGOTKH GTXO/0B, Oli-
pelesieMble TpeGOBAHHAMH OXpaHsl OKpyXKamwiieil cpeib,
MOrYT OBITL AOCTHrHYTHI B Pe3YyJbTaTe HCIOJNb30BAHHA KakK
a3po0Koro, Tak ¥ auaspobHoro cmocoba Opoxkenusa. Pela-
1mHe hakTopy Npd BLOOPEe KOHKPETHOLO cliocoba:

— IepBOHAuaJbHble H ZKCIVIYaTALHOHHbIE PACXOLbL;

— HaJeXHOCTh B KCILTYAaTaLHH;

— TpefoBadds K TeXHHUeCKOMY OOCAYKHBAHIIO H 3KCIIY-
aATalHlH;

— 3¢ eKTUBHOCTb HCIOJAb30BAHUS IOJAYy4aeMOli NPOAYK-

LHH.

Ecan HCXOmgHBIA MaTtepHan HaXOOUTCH B KHIKOM COC-
TOAHYUH, TO aHaspoOHLill croco6 GpoXkKeHHA NPenNOUTHTEb-
Hee B CMBIC/e 3KCIIyaTalHOHHBIX pPAacXOdOB, IIOCKOJbKY
noTpe6HOCTh B SHEPruM AJsl OTIe/bHbIX 3TaloB Ipolecca
(Hanpumep, mojorpeBa) MoeT GbiTb MOKPHITA 3a& CUeT MO-
JYUEHHOT'O Ta3a d PU COOTBETCTBYIOILEM BeNeHHH Ipoiecca
BO3MOXHO [ONOJIHHTEeJIbHOE CHHKeHHe 3aTpaT 6Jarofaps
NOJE3HOMY HCHOJBb30BAHHIO H36BITOUHOrO KOJHUECTBA rasa.
Enie onHuM nOpenmyiiecTBOM aHa3poOHOrO cOpakUBaHUA
MOXHO CUHTATb HOBHILIEHHOE CONep:KaHHe a3oTa B KOHeY-
HOM cyfcTpaTe, 4TO BAaXKHO MJs NHTadHHA pacreduil (IpH
aspofHoM cOpakuBaHud moTepu asora pocrurainT 40%).

Tagkum o6pasoM, AJas1 CeIbCKOXO3SACTBEHHOIO NIPOHU3-
BOJCTBA aHa3polublil cnocol npeiactabaseT co0OH anbTep-
HaTuBy a3po0HOMy, MOCKOJBKY mnepBblii cBA3aH ¢ OTHOCH-
TeJNbHO MAJbIMH 3aTpaTaMH 3Hepruyd ¥ HeGOJBIIUMH IOTe-
PSMH a30Ta.

B gaxom o6beme M ¢ KaKHMH 3aTpaTaMi MOXHO IIOJY-
YUTL NIPH 3TOM H3 H3JHIIKOB ras3a AONOAHHTEJbHYIO 110Je3-
HYI0 9HEPr1o JJI CeJbCKOX03SICTBEHHOTO IPOHU3BOACTEA HIH
Jgaxe AJAs CTODOHHHX NMOTpe6GHTeseH, 3aBUCHT OT GOJbIIOLO
yyucaa TEXHOJOrHUeCcKlX, NPOM3BOACTBEHHO-TCXHHUECKHX H
9KOHOMHUECKHX PpaKTOpPOB.

H

Qacrn 1 }

TEXHOJIOTHS METAHOBOTI'O BPOKEHUA
B. BAAJIEP

1. Ocnesepie noa0KeHNA
1.4. OcoBennocTu mpomecca

1.1.1. Ilpomeccsr GmoxMMuYecKHX NpesBpanieHuit
[15, 17, 18, 58, 60, 91]

Ha nepsom srame anaspoGHOro cGpa)KuBaHHsi OpraHHue-
CKHX BellecTB NyTeM GHOXHMHYECKOTO pacienieHus (rum-
ponH3a) cHauajJa MPOHCXOTUT pPa3JOXKeHHe BBLICOKOMOJEKY-
JAAPHBIX CcoeAliHeHHH (Yr/ae€BOIOB, XKHPOB, OEJKOBHX Be-
IIeCTB) HA HU3KOMOJeKYJspHbBle OpraHHuYecKie COeNHHEeHHUs.
Ha BropoM srame npu yuacTHH Kuca0TOO6DPasyiomux 6Gak-
TePHUH MPOUCXOAUT JajbHefilliee pasjoxkeHde ¢ 06pa3oBaHU-
€M OpraHHYeCKHX KHCJIOT M HX coJeli, a TakXe CHHPTOB,
CO; u Hy, a satem H,S m NH;. Okonuarensvnoe Gaxrepu-
aJpHOe mnpeobpaszoBaddHe opraHHuecknX BenectB B COq
u CHy ocymiecTBasieTcst Ha TpeTbem srame npouecca (mera-
HoBoe Gpoxenue), Kpome toro, usa CO; u H, o6pasyercs

I oman_ I aman M sman
Tudponus Odpasvbanue D8paspbarue
. xucnom memana
Cojpod wnam
OcHOBHBIE KOMTIOHEHTMbI ! 3
Q,
MUp = Bsicoxomonexynaprue E
KUPHOIE KUCTIOTT,, X Semyue xup-1 g
2ULEHOND 3 Hele KUCAOITIOh | .
crupm, anede~ | RF _ Yenexuctmuu
Benok -w amunoxucapme, ius| 3 . 210bi, kemonel, [~ DR 203, boda
KoMonexynspree nend 8 . amwuax yere-| 8 &
mude 5 Kucseid 2a3, %
n g B00apod, bodix xS
onu-~ NS g
Caxapugsl —m- MUHOL‘HX guﬁb/ E 8
Jucaxaputsr ~ X
3 l
3
B
Pasmroxenue Pasmromerue
Jaxmepuu Jaxmepudl

Puc. 1. 3ranu nporecca aHadpobHOro Gpomkelns [44].
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B JajbHeflueM ponogHutrensHoe xkoaumuectso CHg, u H,O
(puc. 1).

OTH DeakiHH NPOTEKAIT OJHOBPEMEHHO, NPHUYEM MeTa-
HoOoGpasywHe GaKTePHH NPeLbBIASIOT K YCAOBHAM CBOEro
CyLeCTBOBAaHHA 3HAYHTENbHO (osee BbiCOKHe TpeboBaHHS,
yeM kucaotoofpasywmre. Tak, HalpuMep, OHH HYXKZaloTCs
B abcom0THO aHaspoGHO# cpele H TPeGyOT Gojee ATHTE/]b-
HOro BpeMeHH 1715 BocnpoHusBoactTsa, CKOpPOcTb ¥ MacuTalut
aHaspoOHOro GpoxKeHHsi MeTaHOOOpPasywmux OGakTepui
3aBHCAT OT HX MeTaboJUUYeCKOH aKTHBHOCTH.

1.1.2. ®@axropei, BANAIONME Ha Hponece OpPosKeHMA
Teumeparypa [16, 19, 22, 27, 63, 91, 125]

Merabonnueckasi aKTHBHOCTb W PENpOAYKTHBHAA CIOCOG-
HOCTb MHKDPOOPraHH3MOB HAaX0AATCA B QYHKIMOHAJbHOH 3a-
BHCHMOCTH OT TeMnepartypu. Takum ofGpasom, Temneparypa
BJIUsieT Ha 00beM rasa, KOTOPbIH MOXKHO NMOJYYHTh U3 Ompe-
JEJICHHOTO KOJIMYECTBA OPraHHYECKOro BELIeCTBa B TEUEHHE
3aJaHHOIO BPEMEHH, a TaKxe Ha TeXHOJOTHYeCKoe BpeMs
npounecca OpoxKeHHsi, HeoOXOMHMOE 1Jis BhICBOGOXKAEHHS
IPH COOTBETCTBYIOUIeHl TeMmepartype ONPEedeJeHHOr0 KOJH-
4eCcTBa rasa (puc. 2).
B MHorouncnenHuelx 6oJee

panHux pafoTax Ha3BaHH ABa 15
TEeMIEepaTypHbIX 'npgaena S E —
A 5 3 S0 —
7;[/ \\ . E«v§ 57” //::%—:;;;F::
;5 \ e J 5 3 {MZ//
B K AN i
/| SR AR Sy W
4 HEnSwe i 8% kel |
7 g 0 50 100 150
10 20 30 40 50¢5C Buens, cym

Puc. 2. OrHowenust koauuects (A, Puc. 3. BausHue reMnepatyph
CRACWUMbIe AUHUU) Ta3a, BBLAeasdeMO-  GpOXKeHHS H NPOAOJKHUTENbHOCTH
ro Opy Da3JMYHBIX TeMmNlepaTypax mpouecca GPOXKEeHHs HA BHIXOH U
GPOAMNLHOR Kamepbl, ¥ Heo6XOAHM-  COCTaB modayuaemoro rasa |[63]
MO A 3TOr0 AauTensHoctH (5,  (cnaowmbie Aunui — OBLIHE BB
WwTpuxossie AUHUL) GPOMEHHS K CO-  XOA Ta3a, wTpuUxosbie — BBIXOA
OTBCTCTBYIOLIMM 3HAUCHMSIM ITHX XKC  MeTaHa).

BeanuuH npH 33°C.
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(oxou0 33° 11 54°C), KOTOPBIM COOTBETCTBYIOT HAHBBHICIIHE
3HaueHHs MeTafoanyeckoi akTHBHOCTH. [IpepoiBHCTHIH xa-
p&KTEP NPOTeKaHHs (QYHKUMH OOBACHSIETCS 3aMEHOH Me3o-
(uIbHOrO IlITaMMa GakTepuii Ha TepMOduIbHbI. OnHAKO,
COrJIacHO HOBEHIIAM HCCACAOBAHHAM, TaKas NPEPbIBHCTOCTD
He CYIIECTBYET, a 3TO O3HAYaeT, UTO C MOBLIIIEHHEM TeMIie-
paTypHl mpuMepHO 10 54 °C [62] ycaoBus ais 06pasoBanus
rasza yJayuuiaiorcs. MUKpoOGHOIOrHUECKasA aKTHBHOCTD MOUYTH
npekpamaeTcs, ecJu TeMIepaTypa lajaer IpHMepHo 10 15°
K mepenanam Temmnepatypul, B OCOGEHHOCTH K €€ BHe3aIHBbIM
MOHHKEHHSIM, MHKPOOPraHW3Mbl BecbMa UYBCTBHTENAbHH H
peardpyioT Ha 3TO CHHXKeHHeM MeTalo/1uYecKOi aKTHBHOCTH
1l CIIOCOGHOCTH K BOCHPOH3BEACHHIO.

Kpome Toro, Temmepartypa BJHsI€T Ha KauyecTBO rasa.
Tak, IpH BO3pacTaHHH TeMIepaTypbl ObLJIO YCTaHOBJEHO
camxkenne goau CHy B obuiem oObeme Bblaensiomiuxcs ra-
308 (puc. 3).

Cogepsxanue wicaor, pH, dydeprsle colicTBa
(menounocts) [50, 54, 58, 71]

Tak kak MeraGoJjuduyeckast aKTHBHOCTb H yPOBEHb BOCIIPO-
H3BOJCTBA METAHOBBIX GakTepuii HHXKe, ueM KHCJI0TOOOpa-
3VIOLIKX, OPH HapacTaHHH KoJHYecTBa OOPa3yIOUHXCS Op-
raHHYECKHX BELIECTB MOXKET IMOJYUHTHCSH H3OBITOK JeTYYHX
KHCJIOT, KOTODHIH CHHXKAaeT aKTHBHOCTb METaHOBBIX OakTe-
pHii, KaK TOAbKO 3Hauenue pH omycrurcs Huxe 6,5, O6bIU-
Ho BejguunHa pH 6Gaaronaps OydepubiM cBodicTBam cyb-
cTpaTa IPH HepaBHOMepHOM OGpPa30BAaHHH KHCJAOT MOANEP-
KUBaeTCA Ha MOCTOAHHOM yPOBHE, DTH CBOHCTBA NpOSiBJfA-
0TCA nyTeM ob6pasoBaHus KapOOHATOB B KOJHYeCTBaXx, Ipe-
BLILIAKMMX KOJHYECTBO BblAEJUBLIErOCS ~NPH OpOoKEHHH
CO,.

B kauecrse onTHMasbHBIX 3HaueHHH MOryT ObITb Has-
BaHH:
— meaoyHocTs 1500...5000 vr CaCO; Ha 1 a1 cybGerpara;
— pH 6,5...7,5;
— copep:xanue Jeryuux rdacaor 600...1500 mr Ha 1 a1 cy6-

cTpara.

Ilpusnakn HapyuieHus npomecca aHaspolbHoro c6pa-
KHBaHUSA:
— CHH)KEeHHe UIeJOYHOCTH;
— YyMenblienre e HyHAb pH;
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— BO3pacTaHHe CONEPKAHUS JETYUHX KHCJIOT;
— yeaundenune o1 COy B BhIAEAAONIEMCS Tase;
— CHHXeHHe BbIX0OJa rasa.

Wnrnbmropst 1[45, 58, 59, 64, 66, 69, 71, 134]

K BemecrBaM, KOTOpble B CIMIIKOM GOJbLIOH KOHLEHTpA-
IHH OPENATCTBYIOT KH3HELEATeJbHOCTH MHKPOOPTaHH3MOB,
OTHOCAITCA NpeXje BCero TsrKe/bie MEeTaJlbl H HX COJIH, Hie-
JIOYHBIE MeTaJlJbl, [le/]0YHO3eMeJbHble MeTaslJbl, aMMHaK,
HUTpAThL, CyabGHAL, NeTepreHThl, OpraHuyeckHe pacTBOpH-
TeJH, aHTHOHOTHKH.

Tabauya 4. TpepenpHble KOHUEHTPALUMH BELIECTB, NPENSTCTBYIOU[MX
AIPOLECCY MeTAHOBOTO GpPOMEeHus

Kouueﬂg,%%gg’a;'{; Hala JluTepaTypHLE HCTOUHUK
Menb 10 [69]
Kanbuuit }
Harpuit 8000 ] [66]
Kannit
Maruuit 3000
Ammuax 1500 [45]
Cynbdumr 200 (kak cepa) {66]
Hutpatst 50 [59]

MprMevanne. JNonoiuutenbhble NauHbie B [134], ctp. 26 u 71,

B Ttabanue 4 nis HEKOTOPHIX BeleCTB MPHBELEHH! 3HA-
YeHHs] KOHLEHTPAlHH, KOTOpbie BeAyT K CYLeCTBEHHOMY 3a-
MeLJICHHIO MeTaHooOpa3oBaHiA. /s 1eTepreHTOB, OpraHu-
9eCKHX pacTtBopHUTesell # aHTHGHOTHKOB HE HMEETCS TOUHBIX
LaHHBIX O KDHTHYEeCKHX 3HAaYCHHAX KOHIeHTpalmu. OpHa-
KO B JIHTepaType YKa3biBaeTCf, UTO 3TH BelleCTBa j1a)Ke B
CaMblX HE3HAUHTEJNbHBIX KOJHYECTBAX NPENATCTBYIOT MpO-
neccy OpoxceHus.

Muratem,uan cpega [17, 65, 86, 91]

[Tpexnoculikofi GecnpensiTCTBEHHOr0 Pa3MHOXKEHHS GakTe-
PHA CIYXKHT HaJHUHEe NUTATENbHOH Cpelbl, KOTOpPas cogep-
JKHT KaK yrjepoa ¥ KHcaA0pon Ajs ofecneyeHdss 3TOro mpo-
Lecca sHeprdei, Bogopoxa, asor, cepy U Gocdop — aas 06-
pasoBaHia Geska, Tak H IIeJOYHble METa/Jbl, JKeie30 H
MHKPO3J/1eMeHTHI,
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IIpy 3TOM aKTHBHOCTb MMKPOOHOH peakUHH B 3HAYH-
TeTbHON Mepe OIpelessieTcd COOTHOLIeHHeM Yyriepoja H
azora. Haubonee GaaronpusTHbie YCJAOBHS COOTBETCTBYIOT
snauenusm CiN=10...16.

Ecau B HMcXOZHOM cy6cTpare yryieBOLOB GoJiblie, dem
GeKOBLIX Bel(ecTB, TO 0O6pasyercs Majo aMMOHHHHOTO
azoTa. BesencTeue atoro Bhigeasercsa Menbine CHy 1 60b-
pre Hy u COy, uTo BejJeT K YBeJHUEHHIO BbIXOga KHCIOT,
cumKendio pH u TeM caMpiM K gaJbHeAlIeMY yMeHbIIEHHIO
HHTEHCHBHOCTH MeTaHOBOro Opoxenus. C IpYyroil cTOPOHEL,
H36bITOK 0edKa ¥ aMHHOKHCJIOT OOYCJAOBJHBAET BO3pacra-
uHe sHaueHusi pH Gosee 8, uTo TakXKe MPUBOAHMT K 3aty-
XaHuHIO mpoilecca MeTaHOOOPa3OBaHHUA.

Cocras rasza '[17, 65, 86, 3]

KoanuecTBO ¥ coctaB rasa, o0pasylollerocss B pesyjabraTe
TIOJIHOTO Pa3/loKeHHsS OPTaHHYeCKOro BellecTBa, 3aBUCHT OT
cootHowenns C:H:O:N B ucx0gHOM MartepHane H OT
TeMuepaTyphl mpomecca 6poxenns. M3 BaxHe#mux coepH-
HEeHHH, BXOAANHMX B COCTAB OPraHHYeCKOro BEILeCTBa, XH-
pel 06yca0OBAMBAIOT HAHOOJDBIIMA BHIXOL ra3a ¢ BbHICOKHM
cogepxxannem CH,, GenkoBble BellecTBa — HEMHOTO MEHb-
IIHH, HO TOXe ¢ BbicokuM coxepxaniem CHy, n yraeso-
OBl — OTHOCHTENLHO MaJj0 ra3a ¢ HaHMEeHbUIMM COAepxKa-
HueM CHy.

CpenHuit cocTaB rasa, KOTOPbIl MOMKHO IIOJYYHTH U3 K-
CKPEMEHTOB JKMBOTHBIX IIPH ONTUMaJbHOH TeMmepartype
Gpoxenus 34°C coorserctByer cooTHolenuio CH,/CO,=2.

Konmenrpanua TBepamx dactun [45, 58, 124, 143]

Ilpennoculikofl BHICOKOH MHTEHCHBHOCTH pPEAKUHH CJOYXKHT
GecripenaTcTBeHHbIi 06MeH BeliecTB HAa I'PAHHUHBIX NOBEpX-
HOCTsIX (a3, KOTOPHIH AOIKEH MOALEPKHBATHCH HETpEePHIB-
HBIM OGHOBJIEHHEM 3THX moBepxHoctell 6sarojaps mnepeme-
wuBauuo cyberpara. OpHAKO 3TO MOKHO 06ecrneduTsh TOJb-
KO B TOM cJyuae, ecJd BsI3KOCTb CyGcTpara AOMYyCKaer
CcBOOONY ImepeMelleHHs MXHAKOCTH, B3BEIIEHHBIX TBEPIBIX
4acTHL, B 0co6eHHOCTH GakTepuil, H My3bIPbKOB rasa. Bepx-
Hfif rpaHylla KOHLIEHTPAUHH TBepAblX HACTHL, NPH KOTO-
po#i eme BO3MOXKHO cBoOOJAHOE mepeMelleHHe ¢as, A
cyberpata ¢ MeJAKOAICIEPCHON B3BeChbIO TBEPIAbIX BeLIecTB
cootBercrByer 10..12 %. Ilpn 6OAbIIMX 3HAYEHHSX BBIXO]
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rasa 3HAYHTEJNbHO YMEHbIIAeTCs,

[Tyrem unHTEHCHBHOTO

IepeMellHBAaHHA H COOTBETCTBYIOILEro IOABOJNA 3SHEPTHH
HeKeNaTeNbHHH 3(P(pEeKT MOXKHO CYLIECTBEHHO OrPAHHUHTD.

1.2,

1.2.1. Cocras umcxommoro maTepHana

Bansnne HCXOOHOI0 MaTepHala Ha BBIXO[ rasa

Cpean oCTaTKOB H OTXOOB CEJIbCKOXO3AHCTBEHHOrO MPO-
H3BOACTBA Haubosee GoraTol HEOOXOAUMBIMH JJI METaHOBO-

ro GpOoXKeHHs NHTaTeJbHbIMH

BeleCcTBaMHu

3KCKPEMEHTH

KHUBOTHHX. O1HAaKO OHH OYEHb PA3MHYAIOTCA MEXAY COBOH
KaK MO HAJHYHIO OTAEJNbHbIX KOMIIOHEHTOB (pucC. 4), Tak u

Hetounng CKOpocTh Pa3yomeHHus B Hpouecce OpoxeHus
nocTynaeHus Godbmias = Maaas
Kopm Kpaxmad, caxap|lleamonosa Jlurdnu
Fnuxoren Iemuntenmonosa | (onpesecHesiuit
MaTepuas)
JKupusie xueno-| [leutosannl
Thi
Besok, nentupe| [Tekrun Leanonosa ¢ Jaur-
AMHHOKHCI0TEL | XHTHH HHHOBOMH KOPKOH
(conoma)
BuraMuHs Kupu Kepatau (Bosocht)
Aurnbuornki Macaa Kyrun
Cy6epun  (npobKo-
BO€ BELIEeCTBO)
Bock
OpranusM Causb, XpoBb
MHBOTHOTO Comarnueckue
KJIETKH
GepMedTH XKenunple  Kuc-) Kemyubie nurMmesn-
JIOTH TB
Fopmonw
Mukpodaopa Duomacca
TIpoMexyTou- Oprannueckne | Unaon JIHTHHHO-TIPOTEHHO-
Hble, KOHeUHbie| KHCAOTH Bble KOMILJIEKCH
B xuMocHHTeTu-| CriupT Ckaton
YECKHe  TPOM3- deHonwt
BOJHBIE TNPOJYK- [Monucaxapunp | Tymunosbie /Beuge-

Tl MeTaboans-
Ma KHBOTHHX H
MHKPOOPrauK3-
MOB

CTBa

Puc. 4. Copepanne B 3KCKDEMEHTAaX JKHBOTHBIX OPTAHHUECKHX COEAH-
HeHu#, onpefleAIouInX NPoTeKalHe Tpouecca OpokeHus,
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Ta6auya 5. CocTaB 3KCKPEMEHTOB XHBOTHHIX (B U K cyxomy
BELECTBY)

SKCKpPEMeRThl
KpyITHOTO
Rowtionct c;:((()]l;zrczx;{(; ZOHHBIX KOPOB cBHHEH KYp
OTKOpME)
auMyeckas Mac-
ngra 77...85 77...85 77...84 76...77
Asor 2,3...4.00 1,9...6,514,0...10,3 | 2,3...3,7
docdop 0,4...1,1] 0,2...0,7(1,9...2.5 1,0...2,7
Kanuit 1,0...2,0 2,4 1,4...3,1 1,0...2,9
Kaapuni 0,6...1,4 2,3...4,9 5,6...11,6
Maruuit 0,5...0,6 3 0.9...1,1
C/N 9...15| 9...15 9...15 9...15
e

Ca%’;l:mﬂg;la;“{ama 97,6...50,3]19,5...21,4 § 13,0...17,8
Ceipoit xup 2,9...4,3 1 3,5...4,0 | 2,4..5,0
Cripofl poTerH 9,3...20,7|16,4...21,5 | 20,5...42,1
Jluraun 16...30 16...30 9,6...14,3

IO XHMHYECKOMY COCTaBY B 3aBHCHMOCTH OT TOro, O KaKOM
BH/JEe XHBOTHBIX HIET pPeub H KAKOH KOPM 3TH XKHBOTHHIE
norpe6sastor (taéa. 5). Kpome TOro, OTXOAH XKHBOTHOBOA-
CTBa B 3aBHCHMOCTH OT cmnocofa copepKaHHA KHBOTHBIX
MOTYT BKJWOHAaTh B ceba camble DasjHYHLIE KOJHUECTBA
BOJb, MOICTHJAOYHOrO MaTepuasa H OCTaTKOB KOpMa.

Ecsn mopsepraemblii c6pakMBaHHIO HCXOLHBI cyGCTpaT
COOepPKHUT, KPOME CTOHJAOBOrO Hapo3a, APYrHe DPaCTHTEJb-
Hble OCTaTKH, cJjeayer obpamaTb ocofoe BHHMaHWE HA HX
cocraB (ra6a. 6). [Tpu sTom nmpexnae Bcero HYXKHO YUHTH-
BaTb XapakTepHOoe mJs1 ONPEHCJHCHHBIX YCJAOBHH BBICOKOE
cojepXaHue JHUTHHHA, KOTOPHIH NMPaKTHYeCKH He pasJjara-
eTC MHKPOGaMH H, CJAeN0BATE/NIbHO, He IIPUHUMAET Y4yacTHA
B mpomecce razoo6pasosaHud. [lo 3Toff mpuuMHEe BHIXOJ
rasa u3 5KCKPEMEHTOB JKBAUHbIX JKHBOTHBIX, KOTOPblE HYX-
HaKTCsi B KOPMax ¢ BLICOKUM COOZE€P:KaHHEM CBLIPOH KJer-
YaTKH, 3HAYHTEJbHO MeHblle, 4eM H3 3KCKPEMEHTOB KYD
H cBuHef. XOTA NyTeM MEXaHUUeCKoro, XHMHYeCKOro HJ
TEIJIOBOI'0 BO3ACHCTBHA JHIHHHOBblE KOMMJEKCH MOXKHO
CaesaTh AOCTYMHBIMH 1J1s1 OGHOXMMHUECKOIO PasJoXKeHus,
CBA3aHHBIE ¢ 3THM DACXOJAbl JeJNalT YIOMSHYTbie METOJH
HenpueMJ/eMuIMH IJs CeNbCKOXO3SHCTBEHHOTO IPOH3BOACT-
Ba [45].
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TaGauya 6. CocTaB conoMbl 3epHOBbIX, GOTBBI caxapHol cBeksH
n Kaprodens (8B % k cyxomy Bemwectry) [76, 98, 120]

B} E E g 2
< z = - 5 E @«
Kowmnoaent 5 s e s = Sz E; 3. g-é
=) @S s 5 2o 15 2 8
= ER P 2% = = S
=8 =8 ~ S c9 %3 o8 w3
Oprannveckasn
Macca 93,8 | 94,4 95,4 93,0 o1,7 | 78,5 | 78,9
Asor 0.56 0,46 0,46 0,54 1,20 2:00] 2,34
Docdop 0,08 0,09 0,12 0,19 o1 | 26| 0,20
Kanuit 1,40 079 0,88 1,92 2,32 | 357] 1.67
Kanbiift 0,29 0,14 0,19 0,29 0't9 1,10 2,57
Maran#t 0,10 0,07 0,(5 0,09 0,30 0,60 0,83
C/N 84 9)...165¢ 89...150 | 70...150 | 30.. €5 18 17
Coblpas  KJeTdarra
(Lenawmiosa) 43,5 45,5 47,5 41,5 33,3 11,5 23,8
CbIPOA XHDP 1,7 1,6 1,5 1,9 1,7 1,5 3,2
Cuipofi npoTtelx 3,56 2,9 2,9 3,4 7.5 12.5 14,0
JIHTHEH |15A..20 15..20 | 15...20 15...20 5,5 — —

Hast cOpakMBaHHs PACTUTENbHBIX MaTEpHAIOB C BbICO-
KHM CO/Jep:KaHHeM CHOCODHBIX K PAasJjioXKeHHIO COCAHHEHHH
yraepoja Heobxonumo jno6apjenne GOraThiXx a30TOM Be-
LIeCTB, HAampuMep KYPHHOTO TMOMeTa WJIH CBHHOTO HaB024,
yTOOBl MoJyunth cootHouwenne C/N B mnpesnenax, Tpebye-
MBIX st GecnpensTcTBEHHOrO NPOTEKAaHHA Tpouecca 6po-
KEHHA.

1.2.2, Pasvepnl TBepabix wacrmy [89, 116, 124]

AKTHBHOTO OOMeHa BEINECTB M BBICOKOH CKOPOCTH GHOXH-
MHYECKHX OOMEHHBIX MPOLECCOB MOMKHO LOCTUTHYTH, eCJH
NOJEePXKHBATL M HENPePLiBHO OOHOBJIAThL MAaKCHMAaJbHO
BO3MOXKHYIO BEJMUHHY TPaHHYHBIX TOBEPXHOCTEN Mek 1y
TBepPAOH u xuakoi dasamu. [losTomMy TBepabie MATePHAJIb,
B 0COOEHHOCTH DAaCTHTENBHOrO MPOHCXOXKAEHHS, MOJMKHDI
ObiTb NPEABAPHTENLHO NOATOTOBJIEHB € MOMOWIBIO PEKY-
HX, PA3PBIBAOIUUX HJH TNUIOIHJABHEIX YCTPOHCTB, YTOOHI
B pesyabraTe 3bdOEKTHBHOrO MEXaHHUYECKOTO BO3/eHCTBHSA
Ha KyCKH cTeb/ieffl H COJOMBI TMOJYYHTh YACTHLB BO3MOKHO
MeHbllero pasmepa. [lo/1s B3BELIEHHBIX B JKHIKOCTH TBEp-
ABIX YACTHIl B 3HAYHTEJLHOH Mepe 3aBHCHT OT TeXHHUUECKHX
CPEICTB, KOTOPbIE HCHONL3YIOTCS A8 NOJYUYEHHs TLIATENb-
HOrO NepeMeulHBaHus, CHAPaBJIHYECKOTO TPAHCIOPTHPOBA-
Husi cyOcTpata M oT/e/eHHs rasa. COBpeMeHHBIH yDOBEHb
PA3BHTHS TEXHUKH NO3BOJACT nepepabaTbiBaThb B CEJLCKO-

20

X035 fICTBEHHBIX 6GHOra30BbIX yCTaHOBKax cydcTparthl ¢ CO-
JepzKaHHeM TBepPALIX BeuiecTs 10 129, ecau AJHHa yaCTHIL
OTAEIbHBIX BOJOKHHCTHIX H cTeOJEBHAHBIX TBEP,IbIX KOMIO-
HeHTOB He mpesbluraer 30 MM,

B npHHIHIE OPraHMYeCKue BEHIECTBR MOMHO COpami-
BaThb H B TBepAO# dase, eciai HMETb AOCTATOUHO BJIANKHYIO
cpeay. Onnako cOpaxupaHue TBEPABIX BEUIECTB MPAKTHUE-
CKH He TOJYYHJIO NMPOMBILIJIEHHOTO 3HAYEHHS, MOCKOJbKY B
TBeploft ¢dase Heab3s obecneuuTb MNepepacnpesiesnenne H
B3anMHOe NepeMewmuBaunne 6akTepuil n cybcTpara, a TaKxe
y/A0BJETEOPHTE/IbHBIH OTBOJ rasa.

Teep/ble BEemEecrsa, MJIOTHOCTb KOTOPBIX CYuleCTBEHHO
BHILIE, UeM KHIKOCTH, 06yCJI0BAHBAIOT 00pasoBanHe OCald-
Ka (CeiAHMEHTAUHI0) WIH IJaBawlelt KOPKH, 4yeMmy Cho-
cobeTByeT daorauis. BosHukawllie B CBA3H C 3THM Méxa-
HUKO-THApPaBJHueckne NpobjeMel H yXy/lleHie nponecca ra-
3006pa3oBaiHs MOTYT IPHBECTH K TOMY, 4TO AJf yCTpa-
HeHus MOKOGHBIX Hapyiwenuit norpebyrworcs Gosee BHICOKHE
3aTpaThbl TEXHHUECKHX CPEACTB W IHEPTHH. ITH TPYAHOCTH
MOKHO HCKJIOUHTD, €cJIi YIOMSHYTbIe BELieCTBa nepes Mno-
jaueii B peaKkToOp OTAEMHTb OT cyOcTpara ¢ MOMOIIbIO MeXa-
HHueckoro cenapatopa /[53]. Oanako 310 NPHBOAHT K COOT-
BETCTBYIOIEMY YMEHbUIEHHIO BBIXOJa rasa.

1.2.3. MakxeuMa/ibHBIM BBIXOJ rasa

I[lo BOnpocy O TOM, K4KOe KONHYECTBO rasa MOXKeT ObITb
BBIeIEHO M3 PA3JHUYHBIX CEIbCKOXO3HCTBEHHBIX OTXOLOB,
OCTATKOB H HX CcMecefl MpH ONTHMaJbHLIX yc/aoBHAX cOpa-
JKHBAHHS, HMEIOTCS BeCbMa PAa3HOpeyuBsle AaHHble, 4TO 005
sicHAeTcst pasHooGpasuen cocraBa cy6erparta. [lostomy
MBI He MOXKeM 3jech NpPHBECTH NpUeMJEeMbie 1% BCEX
VCJIOBHiI JaHHble O MAaKCHMajibHO BO3MOXKHOM BBHIXOJE
rasa.

Ecai OTHCCTH BLIXO/ rasa, BO3MCIKHBIT NPl TCMOEpaTy-
pe upouecca oxkoao 32°C, K KOJMIECTBY Pa3fOkKUBIIEHCH
OpraHHyecKoii Macchl, T COOTBETCTBYIOIHE 3HaueHus OyayT
Jgexath B npefenax Vesm=0,8...1,0 M®* Ha 1 Kr pasjoxus-
ureficss opraHiiyeckOHn Macchl.

Hanporus, BBX01 rasa, OTHECEHHLIH K eHHHLE 3aKJa-
ABIBAEMOfi B PEeaKTOP OPraHHueCKoH Macchl, Oyper Haxo-
Autbest B uHTepBasie Vosm=0,4..0,6 M® na 1 Kr BHECeHHOH
B peakTop opraHuueckofl mMaccbl. Takum obpasom, B 3aBu-
CHMOCTH OT A0JH cnoco6HOH K cOpakHBaHHIO OPraHHYECKOH
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Puyc. 5. Boixox rasa B pacue-

500 / al & Te Ha 1 T cyxoro opranilye-
400 CKOTO  BEL(CCTBA  THIHYHBIX
- CeJIbCKOXO3AACTBEHHBIX  MaTe-
//ﬁr’ pHanoB NpH TeMnepatype Gpo-

/4 xenus 30 °C [89]:

a — TpaBa; 6 — cojoMa; 8 — 3KC-
0 10203040 506070 8090100 RRGyaHT Kpytoro  poratoru
bperg Sposenis, cym

\
S

Bervod easa,tn¥e
NS
SAS
T

Maccel B peakrope pasaaraercd auuis 40 .50 % Bceil 3a-
K/J1aJbIBA€MOI B Hero OpraHuyecKoil Macchl.

CooTHOwWIeHHE KOJHUYECTB Ta3a, KOTOpble MOTYT GbITh
BbIJICJIEHbl H3 OpraHHYeCKOrO BEIeCTBA JKMAKOTO HABO3a
AOitHBIX KOpoB (), GBIYKOB Ha OTKOpMe (B), cuneit (C)
n xyp (K) B npouecce Gpoxenus npu TeMnepatype 33°C,
B NEPBOM NpPHOJIHKEHUH MOMKHO NPHHATH paBHEM J1:B:
:C:K=5:7:8:10 [18].

Hlis BBIIENEHHS ONpeAeNeHHOr0 KOJHMYeCTBA ras3a H3
PA3/MHYHBIX OPTaHHYSCKHX MaTepHaNoB Tpebyercs cneyHdpu-
Heckas 1/ Kaxnoro H3 HUX NMPOJOJKHTENbHOCT Npoyecca
OpoxeHHs, MpuUYEM BBIXOJ rasa B eNUHHIY BpeMeHH CHa-
Hajla pes3KO yBeJHYHBACTCH, 4 3aTEM MO JOCTHIKEHHH MaKCH-
MyMa TOCTeNEeHHO yMeHbulaercs. Ilosyyennsie npu sTom
CyMMapHble KpHBble 1JIt THNMYHBIX OOGBEKTOB GpOKEeHHs
Npe€xcrasienbl Ha pucyrke 5. M3 pucynka caenyer rakwxe,
4TO TpaBa, COxeprKamas MHOrO GeJKOBHIX BewectB, 06Ja-
AAET BHICOKOH CKOPOCTBIO pEaKuMH M 1aeT 60JIbLIOH BHIXO
rasa, B TO BpeMs KaK COJIOMA H 3KCKPEMEHThbI OTKApMJIHBA-
eMBIX OBIUKOB M3-32 3HAUMTENLHON [0JH JMCHHHA cOpaxu-
BAIOTCS ropasfo MeNJeHHee H BHIAENAIOT MeHbile rasa
[89]. D10 TaKxe xopowo BuxHO M3 Tabauub 7, B KOTOpOii
NPHBOAATCS JAaHHbIE O BO3MOMKHBIX 3HAUEHHAX BLIXOAA Ta3a
H O MPOJONKHTEIbHOCTH TNpouecca, HeOGXOMHMON 1 1o~
HOrO cOpaKHBaHHA THIHMYHBIX CETbCKOXO3AHCTBEHHBIX Ma-
TepHAJIOB.

O noBbleHHH BHIXOKA rasa TpH YBEIHYEHHH TeMIie-
patypbl npouecca (10 54°C) yike roBopuIOCH Bhime.

1.3. OcodennocT TexHOmOTHH

IIpakTHYeckH MOCTHKHMMBIE B NPOMBILAEHHO YyCTaHOBKe
BBIXOX rasa 3aBHCHT OT MHOTOYHCJIEHHBIX (AKTOPOB, BJIMS-
HHE KOTOPBIX, 00yC/IOB/IEHHOE KOHCTDYKIMEH YCTAHOBKH H
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Tabauya 7. BuiXon ra3za W NPOLOIKHTENLHOCTb  IMKJIA Gpoxe
(noanoe cOpakuBaHue) LIS THIHHYHBIX remnepaType
CeNbCKOXO03AHCTBEHHBIX ~ MATEPHANOB  NPH p

30°C [89]

Buixod rasa Buixox rasa B %
{ew 1), ot ofuero Koau-
OTHRCEHHUEIX & lyecTBa Mo HeTEUEHUH
= 3 BpeMeHH uHKAa

> T

2o 1 e

COpaxuBaeMplli MaTePHAR 5 %g _ é %
E EEE : §< - [l ;
xg =8‘g m o — - x
DKCKpeMeHTH  OTKapMJHBae- . sol 1| 36| 48

237 | 315 | 117

CBT[}::){}"P:;{;{:?? 257 | 415 | 115 81 40| 57| 68
Coén(;)l\;& < AHIONL - pesKH 357 | 383 | 123 80| 29| 38 45
CO;?\qMMa ¢ JJHHOH pe3KH 203 | 493 20 81 g} 86 gg
et | BIE R 6| B8]
?S;gi CAXPHION cRert 490 | 557 | 24| 8% 871 96| 99

NPOU3BOACTBEHHbIMH YCJIOBHAMH, MOXKET OBITh CaMbIM pla;-
JHUHBIM. B J0onoJHeHHe K yxKe Ha3BaHHLIM B paspene l.z.
e HMeIT:

tbakTopaM CyLIECTBEHHOE 3HAUEH ]

— 3arpyska pabouero NpoCTPAHCTBA (KOJHUYECTBO 3arpz_
JKaeMofi OpraHMueCKoil Macchl, MPHXOJsIleecs Ha e1H-
HHIly BpeMeHH M elMHHuy uHCTOro 06bemMa peakropa);

— TEXHOJIOTHUeCcKoe BpeMs UuK/aa OpOKeHHs (BpeMs npe_
6LIBaHHS B peaKTope 3aK1aAblBaeMOil B Hero opranuue
CKO# Macchl);

— HHTEHCHBHOCTb NepeMelIuBaHHd.

1.3.1. 3arpyska pafouero mpocTpaHcTBA

[Ipn HempepbIBHOM HJIH KBAa3HHENPEPbIBHOM TeXHggIOEﬁ;{aes;
cKoMm rnpouecce cbpaxupanns (cM. pasaen 3.1) nanboxn as
HHTEHCHBHOCTb PA3JIOKEHHd MOJydaeTcs B TOM CIywae,
ecJH KOJHYECTBO OpraHHYECKOro BEIEeCTBA, KOTOpOe 10
GaBasieTcss B eIMHHLY BpEMEHH K Haxojsluemycs B peak-
Tope cybcTpaTy, COOTBETCTBYeT YiKe pasnomusmeMzg{Ba}(
AaHHOMY MOMEHTY KOJIHYECTBY OpraHHYeCKOro Bell ersa.
Hob6apjenue 6OMbUIMX MapTHH MaCcChl BeAeT K MOJYUEH
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MeHee paasoxusuierocs cyberpata H, chaefoBaTeNbHO, K
MeHbLIEMY BbIXOAY rasa [126], go6aBienne MeHbUIMX map-
THHE — K XyJAlIeMy MCroJb30BaHHIO pabouero obbema pe-
aKTopa.

Ecau peaktop, pafoTalomuii B JHCKPETHOM peEXHME,
3aMOJHATL CAHIWKOM ObicTpo (cM. paszen 3.1) To Hapyuia-
eTCs COOTHOLIEHHE MEXKAY HMEIOIHMCS KOJHUeCTBOM aK-
THBHBIX OakTepHit H Maccoft MUTaTeNbHBIX BEILECTB, BCJEI-
CTBHE yero OOMEeH BeLleCTB Takike He MOMKeT MPOTEeKaTh
ONTHMAJbHLIM 00pa3soM, H COOTBETCTBEHHO BBIIEJISAETCS
MCHbIE rasza B eIHHHLY BDEMEHH M Ha eAHHHIY MacChl
opraHuyeckoro semectsa. Cyas no AaHHBIM, KOTOPBIMH MBI
ceffyac pacnoJjaraeM, HanbosbIUHH BLIXOJL rasa H3 3KCKpe-
MEHTOB DAa3JIHYHBIX CeJbCKOXO3{CTBEHHBIX MKHBOTHBIX NpH
YC/JIOBHH XOPOIIEro nepeMeuuBants i He6o/bUIONi BA3KOCTH
cy6Gerpata MOxeT ObiTh MOJYYeH NP 3HAUEHUAX 3arpys3kH
peakTopa, npuBeleHHbIX B Tabanue 8.

Tadauya 8. 3arpyska pabovero o6bema peakTopa, BpeMa npebbiBaHus
¥ Pa3/ioKenusi OPraHHYeCKOro Bel[eCTBA NPH TEMIEPATYpE
6poxenus oxkono 33°C [111]

3arpyska pe- | Bpems npebu-
DKEKPEMEHTH OTHEAbIBIX BUAOB aKTODA, KI BaHN® macéw | CTeUeHb pas-
JKHB OTHEIX Opranudeckoro | g peayrope, RO eAHs
BelllecTBa Ha eyT MaccHl, %
1 M3 B cyTKH
Hoiiible kKoposbl 6,0 15 40
boiuku Ha oTKOpMe 4,5 10 40
CaHubl 3,0 10 50
Kypbl-necyniku 1,5 50 33

M3 Tabanubl BHAHO, YTO 3arpyska peakToPa AOJKHA
ObITb TeM HHKE, 4eM BLIIE TO0JIsi CNOCOGHBIX K pasfoske-
HHIO BeIIEeCTB B 3aKJaJbiBaeMON B HEro OPraHHvYecKoii
Macce u yem Gosipwie B Hefi aMMHaka (KypHHBII nomer).

1.3.2. Texuonormyeckoe BpeMsa OGposkeHHs
(Bpems npeGhiBaHmA Macchl B peakrope) [89, 100]

ITotpe6HocTe BO BpeMeHH, HEOOXOANMOM AJS  NOJHOTO
cOpaxkMBaHHUS Macchl, KaK MNPaBWJO, OYeHb GOoJbliaf, YTO
COOTBETCTBEHHO JOJ/IKHO Obl10 6B MPHUBECTH K NMPUMEHEHHIO
peakTopoB 6oJbWIHX pa3MepoB. [109TOMY, UCXOAS H3 3KO-
HOMIIYECKHX OOOpaKeHUH, HECKONRKO YKOPAYHBAIOT BpeMd
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Puc. 6. KonHuecTBO M COCTaB BblleHBIIE-

\Q -
rocst rasa [100]: :<“/00
| u 2 — KONIHYECTBO BCErO BBLLENUBLICIOCS] Tasa § 7
§ MeTaHa COOTBETCTBEHHO B % OT BBLIXOJMEZ K M- E yﬂ ./
MeH1Yy OKOHYaHHS LHKI&; 3 H 4— coaeprKalne = ‘2
CH, # CO. cOOTBETCTBEHHO B % OT BCero BbIAS- .g
JIHBLIe1OCsl rasa. ™ 30
§
S
npeGLIBAHHS MaCChl B PEAKTOPE, CO- & o,
3HATeALHO HAA Ha HEKOTOpOe HCAO- ~ =
noJyueHne rasa. 8 50
Bribop NMPOJOMKHTENBHOCT oo\ )
npe6biBaHHsA MacChl B PeaKTOpe 3a- § -
BHCHT, C OJJHOH CTODOHBI, OT FKOpO‘- oqaaa T T
CTH peaKiuH, NpHCYUleli KaMAOMY  promnmomypems wuna,
KOHKPETHOMY BHIy cOpaxuBaeMo- O aym

ro Marepnana (em.1aba. 7 upuc.d),

¢ JAPYroii CTOPOHBI, OT 33aAHHOH CTENeHH Pa3/OKeHHs, KO-
TOpas OmpelenseT BHIXOA rasa W ocsalieHie HHTEHCHBHO-
cTH 3anaxa nmepe6pomiBuieii Macchl (wiama). Kpome Toro,
C/IeLyeT YUHTHIBATB, UTO C YBEIHUCHHEM BpeMeHH GPOXeHHs
ypenuunBaetca coxepxanie CH, B ofuwem obbeme Bbe-
JISIOILErOCcsA rasa ¥ OJHOBPEMEHHO yMeHbllaeTcs COxepiKa-
rue CO,, YTO O3HayaeT yJyulleHHEe KauecTBa MOJYYaeMoro
rasa (puc. 3 1 6).

Takum o6pa3oM, AJas Bbibopa ONTHMATbHOIO BPEMEHH
npeGbiBaHHS MacChl B PeakrTope TOKe HeJb3s AaTbh YHHBEP-
caspHbIX pekoMenaaunil. OpHeHTHPOBOYHbIE 1aHHbIE NPHBE-
feHbl B Tabauue 8 [111]. HosoapHo Gosblloe BpeMs npe-
6LBaHMS B peakTope KypHHOro momera OCYC/IOBJEHO OT-
HOCHTE/JBHO BBICOKHM cojepianueM ammuaka. OTMeTHM,
yTo faHuble Tabauubl 8 cnpaBeMUIMBBHL JIHIE AJ% XOPOLIO
nepeMenagHbIX cy6CTpaTOB B peakTopaX, pabOoTarIHX Mo
npotoyHomy npuHuuny (pasaena 3.1). IIpOAOIKHTEIbHOCTD
6poxKeHHs B YCJIOBHSX NPEPBIBHCTOrO MPOH3BOACTBA rasa,
Mo cOBpeMEHHBIM LaHHbIM, NpEMepHO Ha 20...25% nosbure.

1.3.3. HHTeHcHBHOCTh NepeMeMIHBAHHA

WuTCHCHBHBIM NepeMelIHBaHHeM COAEPIKHMOTO pPeakTopa
JOCTHraeTcss KOHTakT GakTepuii ¢ cy6CTpaToM BCIEACTBHE
NOCTOSIHHOH NepeMeHbl OPHeHTAUMH H OOHOBJAEHHS rPaHHy-
HBIX MOBEPXHOCTel OTZEJNBHBIX (a3, a TakkKe 3aTpyAHAeTCs
HakalJMBaHHE NPOMEKYTOYHbIX H KOHEUHBIX NPOAYKTOB
npouecca pasfoxkeHus. DyAyud OCHOBHOH TNpeANOCHIIKOH
BBICOKOH CKOPOCTH PEaKLHH, NepeMellHBaHHe Croco0cTByer
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TaKxe pPABHOMEDHOMY pacnpeje]eHH0 NHTATeJLHbIX Be-
uecTB B o6beMe peakropa. B 1o e Bpemst ouo mpensiT-
cTByeT 00pa30oBaHHIO OcajKa W IL1aBamoweli KOPKH M o6ec-
NevnBaeT nepeMellledne Maccsl B peakrope.

2. Hponyxrsl c6panBanns
24. Taa

2.4.1. CocraB rasa

Kak yxe 6b10 CKas3aHO BbIUE, K OCHOBHBIM KOMIOHEHTAM
Ouoraza otHocarcs CHy; u CO,, cooTHOUIenUE KOTOpbIX
3aBHCHT OT HCXOXHOrO cy0cTpara M XapaKTepHCTHK MNpo-
uecca OpoxeHns (TeMnepaTypbl, BpeMeHH Npe6blBaHusl Mac-
CBl B peaKTope, 3arpy3ku pabouero npoctpancrsa). Hapsanxy
C 3THMH BaKHEHLIHMH KOMIIOHEHTAMH 6HOra3 COLEPIKHT He-
3HauurenbHble KoinyectBa Hy 1 HoS (Ta6a. 9), a takxke Ny.

Tabauya 9. Coctas uw xapakrepucTukn Guorasa [23, 45, 58, 140]

Komnouentsl GHorasa -
buorasosas
Xapaxrepucrura cmech
(60% CH 4+
O6vemuas nons, % 55...70 27.. 1
OIVGXEEM/M;X TeNNOTa  CrOpaHHs, M < <3 10
# 35,8 - 1 5
Tlpenes  BOCIIAMEHA2MOCTH  (CO- 0.8 2,8 2.5
zepKavde B BO3nyxe), % 5...15 — 4,80 4..45 6...12
Temneparypa Bocmnavenenps, “C| 65 ..750 — 585 — 650...750
Kputuueckoe naBaedue, Mlla 4,7 7,5 1,3 8,9 7,5..8,9
Kputuueckas temneoatypa, °C —82,56 31,0 — 100, ) —. 2,
HopmaabHasi miorects, rfa 0,72 1,93 0,09 1,54 1,2
KpuTuueckast IJIOTHOCTb, I/a 102 468 1 349 320
TINCTHOCTD OTHOCHTRiLHI BO3AYXA 0,55 2,5 0,7 1,2 7,83

2.1.2. CpoiicTBa rasa

IlpuBegennsie B Tabauile 9 dusnueckue cBoiicTBAa 6uorasa
MO3BOJAT CYAHTb O BO3MOXKHOCTAX €ro NMpaKTHYECKOro HC-
NOJAb30BaHKS W HEOOXOAUMBIX Ajs 3Toro npueMax. O6bem-
Hast Tenjora cropanus (Qs) ompepensiercss B OCHOBHOM CO-
JdepxauneM CH,, mnocKosnbKy HesHauuTelbHble KOJHYECTBA
Hy n HyS na stor nokasarenb npakTHYecKl HE BJMSAIOT.
CoOTBeTCTBEHHO TeMNepaTypa BOCIJIAMEHEHHS H npeled
BOCM/IAMEHAEMOCTH TOXe 3aBHCAT OT coxepxkanus CHy.
IIpy BHISICHEHHH BO3MOXKHOCTH CIKMMKEHUS [a30BOH CMeECH

2

HEOOXONUMO YUYMTHIBATh KPHTHUECKHe 3HAUEHHs [aBJeHus
W TeMnepaTyphl OTJeJbHbIX ee KOMIOHeHTOB (cM. Taba. 9).
STu 3HAYeHHs MOKA3bIBAOT, UTO CXKHXKeHue 6Horasa npak-
THUECKH Helenecoo6pasno. Ilpu Hcmodab3oBanHu Ouorasa
caelyerT YYMTHBATb Pa3HOCTb B IJIOTHOCTH OTJAE/IbHBIX €r0
KOMIIOHEHTOB. B NpPOXOAHBIX HEBEHTHJIHDPYEMbIX MOMELEHH-
SIX 3TO MOYKET TpPHBECTH K OMACHOMY MJIsl KUSHH JroneH
Hakonnenuio CO, v HoS B HuXKHHX cj10siX Bo3ayxa. Kpome
toro, ckonsenne CHy CBSI3aHO ¢ OMACHOCTBIO B3DhHIBA.

2.2. IlepebpopmBummit cyGerpar (maam)

2.2.1. CocraB muaama [99, 101, 123]

Bo Bpemsi npouecca O6pomeHHs aMMHaK BbAENAETCS H3
OpraHH4yecKHX a30THCTBIX COeJHHEHHH H BMECTe C COeJHHEe-
uusMu docdopa u Kaaus, uMeLHMHcA B cybcTparte H
06pasylonMMUCA B pesyabTaTe pPas3iokKeHHs, npeobpasy-
er nepebpoauBUIyi0 Maccy B Ooraroe TMHTATEJbHBIMH
BEelIeCTBAMHU oOpraHuuyeckoe ypobpenue. Kpome rtoro, B
3aBHCHMOCTH OT cTeneny cOparKMBaHHs YMEHbIIAETCS COxep-
JKaHEe yriaepoja Mo CPaBHEHHIO C ero colep:KaiueM B HC-
xoaHoM cyberpate, O6yc/a0BJIEHHOE 3THM yMEHbILEHHE CO-
otnowenust C/N oxasbiBaercst 671arONPUATHEIM NpH HCIIOJIb-
30BAHMH LI1AMa B KayecTBe yRoOpeHus.

2.2.2 3arpssHeHHe OKpy:Kaiomel cpesl

3amax [126, 130]

[TockoabKy creneHb cOpaKHBaHMf, T. €. PasjOXKeHHs Op-
ranuueckoro BemiectBa, pocruraer 30..40 % n 6aaroxaps
3TOMY B OCHOBHOM MPOHCXOJHT pacnaj OHOJOTHYECKH He-
cTabGuAbHBIX OPraHHYECKUX COeLHHEHHH, wmaaM JIHILIeH 3a-
naxa, cBOACTBEHHOTrO HCXOAHOMY cyOcTpaty.

BoaSyanrean Gonesneir [2, 62, 75, 85, 115]

Turyennyeckuit spdekr anaspobHoro GpoxeHHss 0OYCIOB-
JHBAETCH TPexKAe BCEro TEMJOBBIM BO3elCTBHEM B TEUEHHE
OTpefeseHHOro OTpe3Ka BpeMeHu. [l YHHUTOXKEHHH OT-
JeabHbIX Bo3Oyautenelt OosnesHell Tpefyercs B KakIOM
KOHKDeTHOM CJyyae oOnpejejeHHass MHUHHMA/bHAs TeMIle-
pPaTypa H MHHHMaJbHAast TPOJOJKHTENBHOCTh HX NpelbhBa-
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HHSI TIpH 3TOfi TeMnepatype. UToObl rapauHTHpOBATbh HOJHOE
YHHYTOXKEHHE BereTaTHBHbIX (opM OGakrepuaJbHbLIX BO30Y-

nurenell HHbEKUHOHHBIX 3a60/71€BaHMil, B yCTaHOBKAX jH-

CKpEeTHOrO JeficTBHA NpH Temneparype 6poxKedus okosao 30°
Anas atoro HeoOxoxumo Gosee 30 cyr. Bonee addexrurHoe
JeHCTBHE B TeyeHHe MEHbIIero cpoka npebhiBaHusi MacChl
B peakrope (12..20 cyr) nocruraercsi TOJAbKO TpH TeMIne-
parype Opoxeuus Bbime 50°C. Opxxako abcogOTHO Ha-
ZexHoro o6e33apaKUBaHHM OXKUAATb HE CHelyer, TaK Kak
BCEeraa CyLIeCTBYeT PHCK, 4TO He3HAUHTEJAbHOE YHCIO MH-
KpoGOB COXpPAHHT CBOIO XKH3HECNOCOOHOCTb H CMOMXKET MO-
CIYXUTb HCTOYHHKOM HHbekKyuH. O NOBELEHUM BHUPYCOB,
NOJABepPraeMbiX YNOMSHYTOMY BO37efiCTBMIO, TOKa elle e
HMeercs KaKux-aubo ZaHHBIX,

Uro Kacaercs yCTAHOBOK HENpEepLIBHOTO M KBa3HHeNpe-
PHIBHOTO [efCTBHS, TO 374€Cb Mbl DHCKyeM TeM, yT0 HeboJb-
e nopuuH cy6cTpara BBIAAYT M3 peakTopa uyeped He-
CKOJIBKO MeHblliee BpeM$, ueM 3aJaHHOe TeOPeTHYEeCKHMH
THAPABJAMYECKHMU pacycramMui. Takum 006paszoM BO3HHKAaeT
OTACHOCTL, YTO NATOTEHHBIM OpraHM3MaM Yypacrcs usbe-
#aTb HeOOXOLHUMOro A% HX YHHYTOXKeHHS TelJoBOro BO3-
xefictBust. Jlaxe B yCTaHOBKAX NPOTOYHOIO THMA, KAK TOKa-
3BIBAIOT UCCJAENOBAHHS, HE YXAeTC YHUYTOXM(HTh BCEX BO3-
Oynuresncit Oosiesnefi, MolnajgamilX B peakTop BMecTe €
JKHAKHM HAaBO30M,

3. TexHONIOrAYecKNe cXeMbl OMOra3oBBIX YCTAHOBOK

3.4. CncreMsl, npuMeHseMble B nPOM3BOACTBE (pHC. 7)

B nporouyHoli cucreme (NpH HENPEPLIBHOM HJH KBa3HHe-
NpepbIBHOM npouecce) cybcTpar 3arpyKaioT B peakrop He-

NPepbIBHO WJIH Yepe3. KOPOTKUE OTPE3KH BpEMEHH (HATpH-

Mep, €KeCyTOyHO), yAanss COOTBETCTBYIOIUA ofbeM wima-
Ma (puc. 7 u 8). Bceerna nocrosuHbifi o6beM cy6ceTpara
paccuurbiBaeTcss B COOTBETCTBHH € 33 aHHBIM THApAaBJHYe-
CKHMH pacuyeTaMHd ppeMeHeM IpeObiBaHUst Macchl B peakro-
pe. Ecan obecneynBaercs NMOCTOSHCTBO YCAOBHI NMPOH3BOI-
CTBA, 2 UMEHHO NMOAAYH MacChl, KOHIEHTPALUHUH CyXOro Be-
[I{eCTBA M 3arpysxu pabouero 1poCTPancTBa, T. €. KOHUEHT-
panusa crnocobHoro K OpOXKEHHIO OPrasHYecKOro BelCCTBA
NPH 3arpyske, ONTuMalbHas TeMmneparypa OpoxeHus H
pPaBHOMEpHOe NepeMelHBaHle MAacchl, TO 5TOT BHJ NPOH3-
BOACTBA TO3BOJsET MOJAYUHTh MAKCHMaJbHBIE BBIXOJ rasa
NpH HENpepPLBHOM Npouccce razoobpa3oBanus,
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Puc. 7. CHeTeMbl TOJyueHHsi GHOrasa — NMpoOTouHas (66epxy), ¢ morepe-
MCHHBIM HCIOAb30BAHHEM DeakTopoB (6 gewTpe); ¢ HAKOIUIEHHeM rasa 1
waama (BRU3Y):

! — rasronbaep; 2 -— HAKONHTedL llnama; 3 — rasosas kamepa; 4 — xamepa I8
6pomerHs H HAKOWICHWA LWLIaMa, § — 3anc/aHeHue, 6 — CYTCHYHBIA BBLIXOA rasa.

CucremMa ¢ nolnepeMeHHbIM HCNOJIb30BaHMEM peaKTOPoOB
[103, 116, 124] xapakrep#syercs NPEePBLIBHCTBIM 1POLEC-
COM, MPOTEKAWIIHM He MeHee yeM B JBYX OJAHHAKOBHIX 1O
pasmepam u (opme peaxropax (pHC. 7 1 9). B cayuae
(nampuMep) eXKeCYTOUHOH 3arpy3KH CBEKEro cyberpata pe-
aKTOPLI NpH 06pazoBaHHH ONPEAENEHHOr0 KOJHUeCcTBa 1mJa-
Ma (Tax Ha3biBAEMOrO 3aTPABOYHOTO 1171aMma) MOMNEpEMEH-
HO 3aTOJHSIOTCA CBEXHM cyOCcTpaToM M MO HCTeUeHHH 3a-
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Puc. 8. Meroa nonysenua 6uoraza Penurep [ @epmenrexnuk [33] B npo-
TOYHOH cHCTEMe:

& — HAaB030COOPHHK, 6 — OTCTONHHK I8 necka;, 6 — LednTpudyra; e — narpenaresn-
Hbld arperat 4 TemJIooGMeHHHK; 0, € — PeAKTOPLI; % — Iasrofbjep; K -— BropHYHOe

OCBETJICHNHE; U — a3pallusg; 3 -— [IePBHUYHOC oCBeTJEHHE. R

JaHHOTrO cpoKa GpoKeHHs ONOPOKHAITCA TaK, YTO B HHX OC-
Taercs TOJbKO 3aTpaBOUHBI tiaM, [TockoJbKy npH mnoc-
TOSHHOM KOJIHUECTBE MOJ2BaeMOro B peaKTOp Mmarephana
3arpyaka pafouero npOCTpaHCTBZ BO BpeMs npouecca 3a-
NOJHEeHHst 6yeT NOCTOSHHO CHHXKAaThCs MO CPABHEHHIO C Of-
THMaJMbHBLIM  3HaYeHHEM, COOTBETCTBYIOIUHM HCXOJHOMY
KOJMHYECTBY uljama, MNOTeHUHAJbHAas MPOH3BOAUTENLHOCTD
3TOH CHCTEMBI 6yeT HCIONb30BATECS He MOJHOCTbI0. KpoMme
TOrO, €C/JH YYHTHIBaTh HaJHyle MOpOxKHero ofbeMa peak-
TOpa BO BpeMs MNpoilecca 3aMOJHEHHS, TO 3Ta CHCTeMa Tpe-
6yet Gonbiuero pabouero o6bema, ueM NpOTOYHASA; 1O aMe-
DHKRHCKHM HCCJIeI0BaHUSIM, OH nosxKeH ObITb BaBoe 60Jb-
ure [45].

Eme oliHa 0coOGEHHOCTH paccMaTpHBaeMOl CHCTEMBl 3a-
KJIOU2eTCsi B TOM, YTO €e HeJb3st HCNO/b30BaTh 6e3 raso-
BOrO aKKyMyJaropa (rasrosabjiepa) ¢ NOCTOSHHLIM 3alacoM
rasa, [IOCTARTOYHEIM JJis 3&MOJHEeHHs OcBO6OIK/aoULerocs
npu BHrpy3ske uiaMa obbemMa peaktopa. 1o Tpebyercs

AJs NpeAOTBpaIeHNs NOonajaHusd Bo3ayxa B pabouee npocT-
pPaHCTBO peakKIopa.
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Puc. 9. Merold noJydeHHs /273" Fi Vi
guoraza Lmmar/2rrepce- @ :

raoce [103] nmo cucreMe ¢

MoTepeMeHHbHM  HClI0/b30- Wram

BaHHEM peamopos:

o — MepBHYHAR eMuoCTh; 0, 8—
peakrTepsl; & — TasroJbiep;
0 — cHJIoC IS YAOOpeHHd,

L

Jobabxa Kuikud
Habos

Cucrema ¢ HakonJeHuem rasa n wjama [131] Bnmoa-
HAETCH TOJBKO ¢ OJAHHM JKHAKOCTHHIM DEAKTOPOM (pHC. 7).
Tlocnexuuii urpaer poub GpOAKJIbHON KaMepbl H Hakafl-
TMBaeT WLIAM MO0 MOMEHTR BbBO3KM B moje. [lostomy pe-
aKTOp HUKOT/ HE ONOPOKHAIOT NOJHOCTbIO; OCTATOK miaMa
CAYMKHT 3aTPaBKOH jJisi HOBOH TOpLUH cy6erpata. Ilpn
HellpepHIBHOI NoOfaue CBexXero cyfcTpara MOCTOAHHO CHH-
JKaeTCs BpeMsi, OTBOAMMOE /st GpOKEHHS. B pesy/brare
3TOrO ra3oBbiil MOTeHuHa ] HaKOMHBIUeHcs B peakrope Mac-
Cbl HCTOJIb3YETCSt He MONHOCTBIO.

3.2, HKoMnoHeHTH yCTAHOBKH

3.2.1. Peaxrop

Ecau, HCXOAs H3 Xapakrepa Inpouecca GpoXKeHHs H ero rex-

HOJIOTHH, K peakTopaMm MNpeAbABIA0T B OCHOBHOM Tpebo-

BaHHA: . .

— a6COMIOTHON TepPMETHYHOCTH CTEHOK, MPEendaTCTBYIOUICH
ra3o06Meny; i

— HEMpPOHHUAEMOCTH JJIs KHAKOCTEH;

— COXpaHeHHs MNpPOYHOCTH B CTATHUECKOM COCTOAHHH TPH
BO3ACHCTBHH COOGCTBEHHO CHJBI TSXKECTH M MaCCH 32-
rpyxaemoro cybcrpara;

—— COBEpILICHHOH TEeMNJIOH3O0JAUNY,;

— KOPPO3HOHHOH CTOHKOCTH;

— HaJeKHOCTH 3arpy3KH H OTNOPOKHEHHH;

— JOCTYNHOCTH BHYTDEHHEro IMPOCTPAHCTBA A4 obcny-
JKUBAHHS,

T0 11 BbiGOpa HOpMbl, pa3MepOB H KOHCTPYKUHH peak-

TOpa pelalmylo poJb HrpalT TakHe bakTOphl, Kak:

— MaccOBBI} pacxoj cybcTpara NpH 3aNOJHEHHH;
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— 3a/laHHbIH BHIXOJ rasa WIH cTeneHb cOpaKHBaHUSI CY6-
CTpaTa KakK QYHKUHS OT KOHUEHTPAUHH CYXHX BEUIECTE,
3arpysku pabouero npocTpaHcTBa, BpeMEeHH unkaa cbpa-
JKUBAHUA M HHTEHCHBHOCTH NlepeMelllHBaHus;

— TIpUMeHsieMasi cHcTeMa NpOH3BOACTBA;

— ypOBeHb MeXaHH3AlHH.

At GaxkTOphl ONpeNeJsIOTCS YCAOBHSAMH NPOU3BOACTBA U

HeJISIMH TeXHOJOrHYECKOr0 npouecca.
dopMa peakropa W NpHMEHAEeMble CTPOUTENbHLIE MaTe-

puaapt (puc. 10).

C TOuKM 3DEHHsS] CTATHYeCKOH NDPOYHOCTH, CO3LAHHSA
YCAOBHHE AJd TNepeMemieHHss Kujikoro cybcTparta (3arpar
9HepruM Ha nepeMelluBaHue), OTBOZA OCAAKOB H paspy-
LIeHHs] NaaBawuiell KOpKH NPeANOUTHTENbHEIM TIPEACTABJIS-
eTCsl MCMOJb30BaHHe siiyeobpasnoro pezepryapa (puc. 10,
a). ORHAaKO B KPYNHBIX yCTAHOBKAX €r0 JAeNaloT TOJBKO U3
6ertona. IlosToMy BBICOKAsi CTOMMOCTb H3TOTOBJEHHS TAKHX
pe3epByapoB CYHIeCTBEHHO OTpAHHYHBALT UX NMpHMeHeHue, B
TO XK€ BpeMs JJIsl MeHbHX 06beMOB (0KoJg0 30 M®) MOKHO
H3TOTOBJIATbL PEAKTOPLI Takoi (PopMbl U3 NOAUAPHPHOIH CMO-
JIbl, ApMHPOBAHHON CTEKJOBOJOKHOM  (CTEKJIOTJIACTHKA).
Becbma Bo3MOxHO, 4TO B OyAyuieM pe3epByapbl TAKOTO TH-
na HafiAyT UIMpOKOe MpHMeHEeHHE B CeJbCKOXO3SHCTBEHHBIX
610ra3oBbIX YCTAHOBKAX.

Huausapuueckuii pesepByap ¢ KOHYCHOH BEpXHEH HJM
HKHel dacteio (puc. 10, 6), kak u sitieobpasueiii, obaa-
JAaeT TeM MNpeHMYHIECTBOM, YTO AJS Hero XapakTepHBl He-

) 6oabluoe NPOCTPaHCTBO

é”%,%m . JJIs1 HAKONJIeHUd rasa, Kol-

%\ [3 —Je UEHTPHPOBAHHAs B OTpaHH-
yeHHOM ofbeMe MJaBawo-
[1as KOpKa, a TaKikKe XOpo-

t+ wHil orBoj mnama. Oxna-

7 o g 7 KO TIO CpaBHEHHIO ¢ siye-

f ob6pasHoll 3Ta hopma peak-

Topa co3jaeT MeHee 6naro-

NpHATHLIE YCIOBUS AN ne-

peMelieHus KUAKOTO CyO-

crpaTa. PesepByaphi Takoil

(OpPMEl, HCMNOJb3yeMbie B

KOMMYHAJbHBIX  YCTaHOB-

Kax AJs OYHCTKH M pPA3JIO-

JKEeHHs CTOKOB, H3TOTOBJISA-

1oT H3 OertoHa. Ins Bame-

163
4 noadaouet,
Kopra

Puc. 10. ®opMbl PeaxkTopon g
aHaspoOHOro cOpamHBAHUS KHI-
KOro Hapo3a.
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Puc. 11. IByxxamepHast 6poau/ibHad
ycrasobka, paforamowas 1o ipo-
TouHoMY npuuuuny {82]:

A — raaBuas  OpoiHabHas xamepa;, b -
Kamepa JJas OKOHYATeNLHOTu cOGpaskKHBa-
MU K OCaKieuus wama, B — Hakoni-
Telb WlaMa; [ = NpoCTPancIBo AAS1 Ha-
KomJdedds raza;, / -— Dojada HHAKOrQ Ha-
Bo3a; 2 — OTBCH KPYDHOMACHCPCHOIO uaa-
Ma; 3 - CTBOJ Me1LOMHCNCPCHOr: Uliama;
4 — 0ot6op ra3za; 5 — NMepeMellUEacinee
ycTpoficTBo, paGoTaloliee Ha CXKATOM ra-
3e; 6 - HacoC,

yaeMBIX K NpUMEHEHHI0 B CENbCKOM X034flCTBE peaKTopOB
MeHBUIEH BMECTHMOCTH NpeANOouTHTENbHEee € TOYKH 3peHust
3aTpaT CrajbHble KOHCTpyKuuH. IIpu H3roToB/JeHHH HX H3
CTEKJIOMJACTHKA MOXKHO JOCTUCHYTh JYUUIHX Pe3yJbTAaTOB
B OTHOUIEHHH YCJOBHI nepeMeuleHHsi cybeTpara.

Uunuuapuueckuit pesepeyap (puc. 10, 8) mo cpapne-
HHMIO C pe3epByapaMH o0eux ONHCAHHBIX Bbillle (OpPM CO3- |
Jaer XyJUIHe yCJOBUsS AJs NMepeMcnienns cydcrpara, a Tak-
ke u3-3a 060JIBLIOH TOBEPXHOCTH KOHTAKTa Cpel Tpebyer
Gojiee BBICOKHX 3aTpaT Ha yAaJeHHe OCajKa M paspylleHHue
MJABamefl KOPKH, YyTO CBSI3a4HO € YBENMYEHHEM pacxoja
SHEpruy Ha nepemewnpanue. K ero npeaMymecTsaM MOXKHO
OTHECTH OTHOCHTE/bHO MPOCTYIO TEXHOJIOIHI0 H3TOTOBJIEHHS,
KOTOpas Onupaercst Ha OGIIMPHBIN ONBIT CTPOUTENABCTBA €M-
KOCTEH JAJIsi CeNbCKOXO3AHCTBEHHBIX Liesell (cTaJjbHble, Oe-
TOHHBIE, CTEKJIOIIACTHKOBBIE CHJIOCH AJif KOHCEPBHPORAHMHA
KOpPMOB, 3€pHO- U HABO30XpaHHJIHIIA). :

Ecnu munuBapHYecKHH pesepByap pasieqHTb nonepey-
HOII meperopo/iKoii Ha JiBe KaMephl, TO M0 CPABHEHHIO C 3a-
TpaTaMH, Heo6XOAUMBIMH AJ5 H3rOTORJEHHS ABYX OTAENb-
HBIX De3epByapoB (cHcTeMa ¢ TollepeMeHHBbIM HCNOJL30Ba-
HHeM peakKTopoB — pHc, 10, 2 wian OpoToyHAas CHCTeMa —
puc. 11), mosy4yuM 3KOHOMHIO.

TIpu Takol KOMIOHOBKE He TOJBKO OTTNanaeT HeobXOAH-
MCCTh B TEMJIOU30JAUNI Bapy:KHBIX CTEHOK pesepByapa, HO
H yJayuniaeTcs Temjonepenaya MexAy obeuMu KaMmepamu
uepe3 NeperopOJKY, BLIMOJHEHHYI H3 TeNJONPOBOJHOTO
martepuana. BeTpanBaHie B 3Ty NMEperopoAKy HarpeBaTenb-
HOPO YCTPOHCTBA JaeT NONOJHHTEIbHbie KOHCTPYKTHBHLEIE U
sHepreTHyeckue npeuMyniecrea [82].

B npocrhix, Goabiieli yacThbio HeGOJNBLIHX YCTAHOBKAX,
BO3BOJAUMBIX COOCTBEHHBIMH CHIAMH, MOXHO JAenaTth 6po-
AMABHYI0 Kamepy KyOuuecKoit dopmul (B BuAe OacceiiHa
WK fMbl ¢ KpBILIKOfi), KaK MokKasaHo Ha pHcynke 10, 0.
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Takoil peakTop MOXKHO TOXe pa3jeNuTb Ha JBE HacTi:
rnaBHy0 GpONMNbHYI0 KamMepy H KaMmepy AJd OKOHuate.b-
HOro 3Tana cOpaxHBaHHsA H OCaXJAeHHs ll1aMa. YcTaHOBKH
5TOrO THIA HE MO3BOJIAIOT OJMYUYHTh BBICOKYIO CTENEHD pa3no-
xeHua cyberpara, Tak Kak B HHX He obBecrieynBaeTcs HH
paBHOMEPHOE NepeMelIHBAaHHE MAacchl, HHU ynpaBJeHHe 3a-
rpy3koii paGouero obbema KaMmephl H BPEMCHEM npebbiBa-
HUS Macchl B peakTope, 4To HEOOXOAMMO /s MOJTyueHHH
MaKcHMaJbpHOrO BbiXOAa rasa. Paspyllenue nuaBawoiei
KOpKH H OCajiKa CBA3aHO € Gonbuiumu 3aTpaTtamu (pHc. 12).

B ropu3oHTaJbHOM pe3epByape (pHC. 10, e) cyberpar
nepeMelnaeTcss B NPOJO/IbHOM HAMNpaBICHHH, NPHICM i §:
HeGOJIBIIHX YCTAHOBOK MOYKHO NMPHMEHATDH ILHJTHH pUYECKHE
peaxTopbl, CeJaHHble U3 CTAMAH HIH creksonsacTuka [26].

HakJ/oHHOE PacnoJoKeHHe NPOAOJIbHOH OCH pe3epByapa
obneruaeT cTeKaHUe ljaMa MO HanpaBJeHHIO K BBIFpysHO-
My orBepcThio. Takas KOHCTPYKUHA yno6Ha aas pasMeue-
HUs TpocTeliuero nepeMerHBamero Mexannsma (puc- 13).

BpopuabHas Kamepa B BuJE BbiPbITOH B FPYHTE TPAHILCH
(puc. 10, o u 14) mosposser o6pabatbiBaTh GoJblIHE KO-
JuuecTBa cy6eTpara. B KauecTBe CTPOMTENBHOrO Matephala
HCTIONB3YIOT, KaK MpaBHio, OeToH. B Hacrosiiee BpeMd
npuuun c6paXuBaHHs B TpaHllee ¢ HAKJOHHBIM IHOM H
niapaooniel KpbILIKOH TOJYUHI JajbHelllee pa3BuTHE B
CHIA (puc. 15).

U3 coobparkeHuii S5KOHOMHI 3aTpaT H CO31aBHd JYULIHX
ycaoBuii /s paspylleHHs niaBaoouiefl KOPKH pEAKTOpPbI
Gosee KPYMHBIX MPOTOUHBIX YCTAHOBOK OCHAM{AKOTCH 60J1b-
el  YacTbio  KECTKHMH
KpBIUKaMH, T. €. HE HMEOT

NOABHIKHOTO a30BOTO KOJ- )
A Xpanobod =2

npuded —
£ / )
{ Wrar

Wudkud
: ;/aﬁﬂéga

Ban mewarru

Puc. 13. TopusoHTanbHBIA peax-
TOp ¢ TPOCTeHNIMM TMepeMellH-
paioiuM ycrpoictsom [11].

Puc. 12. IlpocreHmiaa ABYXkKa-
MepHas 0OHOraszoBasg yCTaHOBKA
(Pununmann) [144].
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Puc. 14. TpaHwed

. . efiHasi Guorasopas YCTAHOBKa CH
CTEeMbl

«Tdapmmragr» [L16]:

a — 6pojunbias Kamepa, 0 — nepemeniuBalollee YCT[OHCTBO, 6 —

HAKCNHTEAb U11aMa; e — rpefide
¢ AJSL BATPY3KH T3e -
Ja0B; O — rasrojibaep. P by TIepAu matepua

naka (rasoc6opuuka). bosee nenecoo6pa3Ho peryaupoBaThb
o0beM MPOCTPAHCTBA JAJsi HAKOMJEHHSA ra3a B COOTBETCTBHYU
C ero BLIXOAOM H HeoOxOniMMBIM JaBjeHueM B OoJiee peule-
BOM CHEIHAJIBHOM TasroJbaepe.

ITpu 3KcnsyaTanHu yCTAaHOBOK C MNONEPEMEHHBIM HC-
UI0b30BAHHEM DEAKTOPOB € IKECTKHM ra3oc6opHHKOM, a
TaKKe€ AHAJOTHYHBIX YCTAHOBOK C ras3roJbJepaMu cnell,yeT
npenycmMoTperb, uTo0bl 0CBOGOKAAKOMMICA NPH ONOPOKHE-
gym peakTtopa 06beM Gbl1 06s3aTeNbHO 3aNOJMHEH ra30M, NOC-
T};r:(zfsmcr;thB OGgaTHOM HanpaBJ/IeHHH H3 TrasroJbiepa.
g cxe) a TpebyeT COOTBETCTBEHHO YBE/JUYEHHS BMeEC-
o Ksaronbnepa. B ofenx TexHOJOrMUECKHX CcXeMax
o XKIOM OTHEJbHOM CJy4ae pemaTb BOMPOC O

;L OHaJIbHOCTH BbifOpa KecTKOH WM MjaBawollel KOHCT-
%BEEHengSOCéOpHHKa C y4YeTOM pasMepoB yCTAHOBKH, yC-

o KCIJIYaTalnuH | 3aTpaT Ha H3TOTOBJEHHE,
HCHOHbSo:Mgonomeﬂne 3aHHMAIOT 3JIaCTHUHEIE PEaKTOPD,
rmomoﬁyn - € B CTpaHax Bocrounoit Asuu. OHU cocTOAT U3
e TKI;HPGSI/IHGHHOH HJTH TLIACTMAcCOBOf 060104KH, YCH-
SIS o €BLIMH NPOCJOHKAMH H uMewIueifl gopMmy ny-
Sl 6pasi AJi BOCTIPUATHA CTAaTHYECKHX HATPY30K

JAyOseHa B mosycdepHUyecKyr BBIEMKY B TpyHTe
=
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Puc. 13 Puc. 15

Puc. 15. Tpaumelinag Guorasosas ycraHoska «llnar ¢aoy auamxecrep»
[45]:

a — 6oftnep; 6 — mejaya ropsiucit BoAbl; 8 — 6poaHAbHAs KaMepa, ¢ — iJapalciiie
[ICHOIIACTCBBIE ILIHTL!, O — 3J4aCTUUHBIH TasdccOepHiK.

Puc. 16. Peakrop ¢ saactuunoit o6omouxoit (Bocrosnas Aszms) [144].

(puc. 16), jg1160 HAXOLUTCHA Ha MOBEPXHOCTH 3eMJIH U IIOMeE-
jaercss BHYTPH JKeCTKOTO UMJIHHIPHYECKOrO Orpakie-
uusa [35].

3.2.2. HarpepateasHble ycTpoiicTBa

YTo6H MOJYYHTh HEOOXOAHMYIO Js Ilpomecca OpOxKeHHs
TEMIEpPaTypy H 10 BO3MOXKHOCTH MOJAAEPXKHUBATbL €¢ Ha 1OC-
TOSIKHOM YPOBHe, cjelyeT IpexKje BCero INoaorperb noxa-
BaeMblll B peaktop cyOcTpaT f0 HYXKHOH TEMIIepaTyphi;
NONOJBUTEJbHBIl K€ INOABOJ TEILTOTB  HeoOXOoauM s
KOMIIEHCALHH TeNOBHX NOTepb. B NpHHIHIE TEMJIOTY MOXK-
HO MOIABOAUTb K cyBcrpary B paboueM  NMPOCTPAaHCTBE
peaxktopa WM B IHTapmeM ero yerpofictse, [Tockoabsy me-
peragbl TeMIepaTypbl OTPHILATENBHO BJHAOT HA XOX OHO-
JIOTHUECKOro IMpoiiecca, HeoOXOAHMO IO BO3MOXKHOCTH CO-
YeTaThb NMOJBOX TEMJOTH C HHTEHCHBHBIM IepDEMelIHBAHHEM.
Kpome Toro, B cuCTeMe MOABOAA TCIUIOTH HEOGXOAUMO mpe-
AyCMOTPETb, YTOOBI Ha MOBEPXHOCTAX TEMJONEpenaun He
MOIVIH OTKJanbiBATLCS B3BEIUCHHBIE B cyOCcTpare TBepAbIe
yacTHIB (TO3TOMY PEKOMEHAYIOTCs, HalpHvep, BbICOKHE
CKOPOCTH [BHKEeHHsl cy6cTpaTa OTHOCHTENBHO IoBepXHOCTEH
Teronepefaun) WM uTOOBl 3TH MOBEPXHOCTH JErko O4YH-
maauck. M BakoHen, HA paboTy TenJoOOMEHHHKA He 10JKHO
BJIHATb TPHCYTCTBHEe B cyGCTpare TBEPABIX — MaTepHasioB
(namprMep, credJeli COTOMBbI, IIEPhEB, HIepcTH).
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IlogorpeB B paGoveM MmpOCTPAHCTBE

Jast HeOOJLINUX PEAKTOPOB C IepeMELUHBAIOMIHMH yCTPOIi-
CTBAMH BIIOJIHE NOAXOAAT TeMJ000MEHHbLIE HArpEBATEbibIE
arperaTht (Halpumep, LJIAHTH, HHJIHHIpHYECKHE WJIH TJIOC-
KHe TeIJIOOGMEeHHHKH), UYepe3 KOTOpbie NpOKAUHBAECTCH TO-
psdas Boza (9<C60°C) m KoTOpble MOXKHO BBLIHHMATbh M3
peakropa IIpH ero O4HCTKE.

HarpesaTesu, BCTpOEHHRIe B CTEHKH peakrtopa, lejeco-
06pa3Ho NpuMeHsATh ¢ ToukH 3perus ux KILJ aume B TOoM
cJydae, €CJM OHH MOTYT IlepeflaBaTs TeloTy cyberparty
¢ 06enx CTOpPOH CTEHKH, KaK 3TO NPOHCXOAHT B JIByXKamep-
HOM peakTope ¢ BHyTpeHHell neperopogko# (cm. puc. 10,2 1
d u puc. 11).

Kpome Ttoro, monorpes cy6erpata MOKHO OCYIeCTBAATD
HENOCPEACTBEHHO,  NOAaBas B HEr0  TOpsiYyl0  BOJAY
(cM. puc. 13) uam nap. Ilockonbky Bozma cayxuT ogHOBpe-
MEHHO 1Js pas0asienust u TypOyausamuu cyberpatd, Ko-
TOPHI} [IPH 3arpy3ke COACPAKHT elie OueHb BOJBIIOE KOJH-
YeCTBO TBEDABIX YAaCTHI, 3TOT METO] MOXKET O0Ka3aTbhCH
sddexruBubM. [logorpes cySerpata nmyTeM BBegeHHs mapa
Noj jaBJieHHeM BeleT K MOBBINECHHIO COAEPXKAHHS BJAATH B
rase, 1Js YCTpaHeHHS KOTOPOH NpH NOACOTOBKE TA34 K HC-
MOJIb30BAHHIO TPeBYOTCA AOMOJHHTEbHBIE Mepbl, B kpymn-
HBIX yCTAHOBKAX, B OCOGEHHOCTH B KOMMYHAJbHBIX YCTAHOB-
Kax JUJIsi OYHCTKH CTOKOB, 3THM HeJOCTaTKOM IpeHebperaior,
uMest B BUAy 6oJee BHCOKHE 2Heprernueckufi KITJ rterno-
nepegavH,

Homorpes mogasaeMoro ® peakTop cyBcrpara

PasHomepnyio nepepauy Ttemsnors cy6eTpaty Momxuo obec-
MeYUTh C NMOMOUIbI0 TENNOOOMEHHHKOB, PACIOJ0KEBHEX BHE
peakropa. O1HAKO HX CJeIyeT NPHMEHSATb TOJNBKO B COYe-
TAHUU C CHCTEMON MDUHYIUTENbHOH IHPKYJAnuM cy6eIparta,
YTO BJieYeT 3a cO60fi COOTBETCTBYIOLLEE NOBLIIIEHHE 3aTpart,
HO TO3BOJIsleT HAJeXHO PerysJHpoBaTh TeMIepaTypy 6poxe-
HHA. DTa cHCTEMA NOAOTPEBAa HMEET IPEHMYLIECTBO B TOM,
YTO GJsarogapsi OJHOBPEMEHHOMY NOAOTPEBY H IepeMellHBa-
HHIO CBEKEro M IHUPKYJAUDyIoero cy6cTpara pasHuna Mex-
Ay TeMIepaTypaMM IMOCTYNAMOLUIEro B KaMeDpy H ykKe HMero-
mierocst Tam cy6erpara 6yner BesHaunTenbHOH, Kpome Toro,
HATeXHO MOANEPIKHBACTCA CKOPOCTD IepeMenierus cybeTpa-
T4, Heo6xoauMasn 148 NpeAOTBPAuICHHs BBINANCHHS TBEp-

37



JOro OCajKa Ha TMOBEPXHOCTAX Tenjoobmennuka. M, Hako-
Hell, pacroJiokeHHe TenmaooOMeHHHKOB BHe padouero mpo-
CTPAHCTBA PeaKTopa 3HAUMTE/IbHO 06/eryaeT AOCTYN K HHM
Ans oO6CJAYKUBAHHS H PEMOHTA.

B kauecTBe HarpeBaTeJbHBIX A4rperatoB INPHMEHSIOT
Gonpllefl yacTeio TpyGuaTele TemJoOOMEHHHKH, rjie Temlo-
HOCHTEJEeM CJYXKHT BOJa, Harperass A0 TeMIepaTypHl
9<C60°C. Bosee BHICOKas TeMmeparypa, KOTOPYiO HeoOXo-
auMo Obl0 6Bl MOJAEpPIKHBATh, B YACTHOCTH B YCTAHOBKAX
¢ TepMObHABHEIMH 6aKTEPHSIMHU, NOBLILIAET DHCK HAJHNAHHS
B3BELIEHHBIX TBEPAbIX yacTHIL HA MOBEPXHOCTb TEMI00OMEH-
Huka. [Ioka uto ™Mbl elle He obJjagaeM ZOCTaTOyHO O60Jb-
HIMM TPAKTHYECKHM ONBITOM 3KCIJIYATAlHH YCTAHOBOK C
TepMobHIbHBIMK OakTepusMu. PaBubiM 06pa3oM HY®AawoT-
cs B AafbpHefuIMX HCCAEe[OBAHHAX TEMJOOOMEHHHKH, Npel-
Ha3HAyeHHHe A7 NOJOrpeBa 3arpyXaeMoll B peakrop Mac-
CHl NyTeM BTOPHYHOIO HCTOJNB30BAHHS 3aNaceHHOl OTBOIM-
MHIM  cy6CcTpaToM  TemaoTH.  IJTO  MOXHO  GblIO  Gol
ocymecTsHTh Jau60 nyTeM NpsAMoi TemJonepexaud ¢ MO-
MOII[bIO MOMEIIEHHOro B LIjaM TensnooOMeHHHKa, JH60 noc-
PEJCTBOM TEMJIOBOr0 HACOCa, OCHAIIEHHOTO KOHXEHCATOPOM
MJH HCTapuTeneM, KOHCTPYKLHS KOTOPOro B KaXJOM KOH-
KPETHOM cJlydyae JOJIKHA OTpelelsiThCs CBOMCTBaMH cy6-
crparta [90, 124].

3.2.3. YerpoiierBa miIsa nepeMeUIMBaHHA cyGerpara

[locTosinnoe paBHOMepHOe paclipeneseHHe M TEPeOpHEHTH-
POBKa >XKUAKOCTH H HAaXOAALIHXCS B Hell TBepIbIX BEILECTB,
pasMHYaOMHKXCA NO pa3vepy, opMe u MJIOTHOCTH, CAyXKaT
NpeAnochiKoil OecnpensiTCTBEHHOrO H 3 (eKTHBHOro npo-
TeKaHust nponecca 6pOKeHHs.

Mexarugecknme nepeMeImmBaomne yoTpoiicnea

[IpumeneHne BpallaONHXCS MepeMellUBAOIUX yCTPOHCTB
NpexbsiBAAET BBHICOKHMe TpeOoBaHus K (opMe peakropa,
eCiH JO/UKHBE ObiTh 00ecrmedeHBl Heo0XoauMas AJs yMEHb-
ueHHs o6pas3oBaHus ocalka M IIaBamolledl KOPKH CKOPOCTb
TepeMelleHust U TpeOyrollascs AJsi HHTEHCHBHOIO TNepeme-
WHBaHus cybcTpara TypOYJEHTHOCTb BO BCeX 30HAX DPeak-
topa. IlostoMy TakHe MemaJkH MOTYT 3(p¢EKTHBHO H ¢
JONYyCTHMBIM DAacXOAOM 3HepruH MCMNOJb30BaTbCA JHIUb B
HeGOJNBUIHX PeakTopax NpH BO3xeHCTBHH HA TsXe/be Cy6-
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crpathl. OnHako, ecaiu peub uaeT o cy6erpaTax Madjoff Bss-
KOCTH, CONep:KAallHX MaJjoO BellecTB, CKJIOHHBIX K Ocaxie-
HHIO UJIH 00pa30BaHHIO NJIaBaolieii KOPKH, TO MexaHHUYe-
CcKHe NepeMelldBamllre ycTpolicTBa oKasniBawoTcsad a¢dex-
THBHBEIMH U B OTHOCHTEJbHO KPYNHHEIX peakropax. s npoc-
THIX HeBOJIBIIUX YCTAHOBOK @ HE3HAUMTETbHBIM BHIXOJOM
rasa MexaHHueCKHe MelIaJKH, KOTOphle B HEKOTOPHX cJyYa-
SIX MOPyT MPHBOJAHTBCS OT PYKH, NpeAcTasisior coboft npnu-
eMJleMOoe pellleHHe,

Flmp ABIHYeCKUE ITepeMelnBauine CHCTeMbI

CojnepXHMOe KPYNHBIX DEaKTOpPoB, B 0COOEHHOCTH IMJIHH-
ApHYECKOH (HOPMBI, MOXHO NEPeMelIHBATb THPABJIHUECKHM
cnoco6oM, T. €. ¢ NOMOIIBIO CTPYH KHIKOCTH, B MHOrouuc-
JeHHBIX GHOrasoBBIX yCTAHOBKAX, MNoCTpoeHHHX B OPT
20 seT Ha3aj, OYeHb XOPOWIO 3apeKoMeHpoBaja cebs cuc-
TeMa C NMOJBHXKHBIM comyoM (cMm. puc. 9) {103]. Ilpu ropu-
30HTAJLHOM HATpPAaBJEHHH COIJIA, KOTOpOe Bpalaercss BOK-
pyr ocH peakTopa H MOXeT [epeMeliaTbcsl BIOJb Hee,
CTPYs XHAKOCTH TNpPOHHKAeT BO Bce 30HH palouero mnpo-
CTPAHCTBA peakropa.

[uppaBauyeckue CHCTEMBl ¢ HEMOJBHIKHBLIM CONJIOM Tpe-
OyiOT, HaNpoOTHB, TUIATEJBHOrO BHGOpPA B COOTBETCTBHH C
pasMepaMu u (GopMoil peakTopa, yTo6bl 0GecrneYHBaTh 10CTa-
TOYHOE nepeMelluBaHue cyberpaTa BO BCeX 30HAX PeaKropa.

Hepememnsaﬂne C IIOMOHIBIO Trasa

Xopomee KayecTBO NMepeMElIMBAHHA MOXKHO NOJYYHTD, HAF-
HETasi MOJYYEHHBI B Pe3yabTaTe GPoMEHMSt ra3 B KHAKHH
cyberpar (cm. puc. 11). Oxnako nmpu s10M  cy6erTpar He
JoJKed o6Jagarh CAHIIKOM OOJbUIOH BSI3KOCTBIO H OHITh
CKJIOHHHIM K 00pa3soBaHuio NaBamollell KOPKH; B TPOTHBHOM
Clyyae cllefyeT HeNpepbiBHO yaajsiTh BCIABIBAKOIHE Yac-
THUH {82] o OoTZensiTh KPYMHBlE YacTHIH TBEPAOrO Mare-
puana ot cy6erparta mepen MOCTyIJIEHHEM €ro B pEeakTop
[53]. Tloka Mpl eme He pacmosjaraeM TOZHBIMH JJIsi BCeX
C1ydaeB peKOMEHAAUHAMH 00 ONTHMAJbHBIX KOHCTPYKIHSAX,
JEHCTBUH 1 noTpeOHOCTAX B 3HEPTHH HA3BAHHBIX BbIIE Me-
PEMEIIHBAIOIHX yCTPOHCTB NpPH HX NPHMEHEHHH B DPEAKTO-
Pax pasauynbIX pa3mepos H GopMbi, paboTaroUHX HA THUIHY-
HBIX CeJBbCKOXO3CTBeHHBIX cyberparax ¢ TOH WAx HHOB
KOHIeHTpauHel TBepAbIX MATEPUAJIOR,

39



4, IorpeGnocts B >HEPrHE

4.4. Tenaora

Uro6el MoI1ePKIIBaTh HEOGXOANMYIO 115 Npollecca Opoxe-
HHs TeMnepaTypy, HY:KHO NOCTOSHHO HOIBOIHTL TEIIOTY K
c6paxnsaemor Macce. IloTpeGHocTb B Hel CKaajiHBaeTCH
H3 KOJIHYeCTBA TEIIOTH, HEOOXOAHMOTO NJsg NoJerpesa Cyo-
cTpaTa OT TeMIepaTypH, XapaxTePHOH AJd N0JaBaeMOro
B PeaKTOp KMAKOrO HABO3a, A0 TeMIepaTyphi GPOXKEHHA, H
TENAOTH, HAYLleH HAa KOMMEHCAUMIO NOTepb, BHI3BAHHLIX
pajgHaiued ¥ TENIONPOBOIHGCTHIO.

Pacrnosaras  TeNJIOTEXHUYECKHMH  XapaKTEPUCTHKAMH
cy6eTpaTa M MaTepHaJa peaxTopa, DaHHBIMH O pasMepax
pesepByapa, KoJudecTBe YUacTBYIOUIHX B IIpollecce MaTepH-
anoB, TeMmepatype OpOXKeHHS U BPeMeHH NpeGuBaHHA Cyl-
cTpaTa B peakTope, B KaxKI0M KOHKPETHOM CJAydae MOXKHO

JOCTATOYHO MPOCTLIM criocobom paccyHTaTh neobxoanMoe-

KOJIIUECTBO TEMAOTH. MHorouncaeHsnbe npuMeps Taxoro
pacuera jJ4 CeJbCKOXO03SHCTBEHHLIX GHOrasoBLiX yCTaHOBOK
UMeroTcs B auTepatype [28, 45, 77, 111].

4.1.1. Honorpes copaskmsaemoil Macebi

KoauitecTBo TemIoTH, KOTODEIM Mbl AOJKHBL pacroJararb
18 [GAOrpeBa 3arpykaeMoifl B peakTop MacChi 0 TemIle-
patypnl mpolecca, 3aBHCHT OT Macchl cyGcrpara, ero cpei-
Heil yIeJbHOH TENJIOEMKOCTH, PAa3HOCTH MeEXAy TeMuepary-
paMmu mpoiecca H 3arpyxKaemMoro marepuaJa.

Juauenus Maccel cy6eTpara H ero yAeJbHOH TemoeM-
KOCTH AJs1 3aJaHHOTO YHCJAa KHUBOTHBIX H crocofa HX CO-
JepXaHUsg MOXKHO B IEDBOM HPUOAMKEHHH CYHTATL IIOC-
TossHHBIMH. HanpoTHs, pasHocTh TemnepaTyp HojaBep:xKeHa
Ce30HHLIM KOJebaHuaM, MOCKOJIbKY 3KCKPEMEHTH H3 KHUBOT-
HOBO/UECKOro OMEUIEHHS HOCTYHAKT B PeaxkTop NpH TeM-
nepatype oxpyxamwouiefl cpeabl. Ecan NpUHHATH YAEILHYIO
TEIIOEMKOCTh JKH1KOro cyberpata paBHOH TEMIOEMKOCTH
BOABI, TO 1A MogorpeBa | KT xuHAKOrO HaBoza Ha 1 K
(1°C) TpebyeTrcs KoandyecTBO TeMOTH, paBHoe 4,18 xJIxk.

4.1.2, Kommencauusi TeINIOBBIX HOTEPH

TemioBble NoTepPH B peaxTope ONpeeaAOTCH:
— Pa3HOCTBHIO MEXAY TeMmepaTypol cOpaKHBAeMOH Macchl
¥ XapaxTepHOM /s KaxIOTO KOHKPETHOTo CJaydas Ha-
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PY’KHOH TeMNleDaTypOH OTI&IbHLIX NOBEPXHOCTEH peax:

TOpA;

-— BeJTHUHHON NOBEepXHOCTEH KOHTakTa cyb6cTpata H HApyX-
HOTO BO3AyXa, cy6cTpata H rpyHTa, rasa (B NpOCTpaH-
cTBe Ha7 30HOH GpOXKeHHSI) H HApPYKHOTO BO3AYXd;

— xo3ddHnMedTOM TenAoNepenayd MaTepHasa TOH HJH
HHOH CTEHKH;

— K03 bHUIHEHTOM TeIVIoNnepelayll Ha NOBEPXHOCTH KOH-
TaKTa MeX/y OTAEJbHBIMH CDeTaMHy;

~— TOJUIMHOH OTAEJbHEIX CJOEB CTEHOK.

Tak kax ¢ yBeqnyeHneM pasMepoB peakTopa yMeHbINaeT-
Csi OTHOLEHHE MJIOWIAH €ro MOBepXHOCTH K 06beMy, moTe-
pu TemaoTe y Gojee KPYNHLIX PeakTOpoB, OTHeCEHHLIE K
eauHune o6beMa, 6yAYT HuKe. JIng HUJAMHIDHUECKHX Deax-
TOPOB (nporoqﬂax cucTeMa, TeMmlepatypa  OPOXEHHS
32,5°C) pasnHuHBIX pPa3sMepoB, U3TOTOBJAEHHLIX H3 GETOHA ¢
H3OJHPYIOWIHMM CJA0EM NoJHypeTada TOJUMHOH 50 MM, 3Ha-
YeHHS CYTOYHHX HOTEPh TEIJIOTH, KaK NOKA3LIBAIT aMepH-
KaHCKHE JaHHHle, KOMeBAI0TCs  OT 8% (aas obObema
400 M%) u 11% (aas 124 m3) o 16% (zas 60 m3) xoau-
YecTBa TEMJIOTH, HeoOXOAHMOTO 1Jd H0I0TPeBa eXKeCyTou-
HO 3arpyxaemoro cyGcrpata [45]. PacueTw, ciaenaHubie
HECKONbKO JIeT Ha3ak AJ/s PeakTopoB COOTBETCTBYIONUIHX pas-
MCpPOB NpH aHAJOCHYHLIX YCJIOBUSX, AadH BTpoe GOJbIIHe
3HAUEHHs TEMIOBHIX 1OTepb [77].

Ecau u3BecTHH CYTOUHBIE H Ce30HHBIE KOJeGaHus BHEI-
Hell Temmepatypul, yuren KITJI mnoayyenusi TemnoT u3
rasa ¥ ero BHXoj M3 cOpaxusaemoil MacCH, TO MOXKHO
ONpeleaHTh HeobXonuMoe JJS MOJINTpPeBa KOJIHYECTBO rasa.

CaegosaTeqapHo, obuiasi nOTPeSHOCTh B TeNIOTE OJs
6HorazoBo¥# yCTaHOBKY ONpejessieTcs TIJaaBHbIM 06pasom
3aTpaTamy Ha MoAOrpeB cybcTpara 10 TeMmlepaTyph 6poxke-
uus. [ToTpe6GHOCTh B TENAOTE A5 KOMIEHCAUUH HOTEPh MO-
}KeT OBTh CHHJKeHa Ha HECKOJLKO HPOLEHTOB NMyTeM npn-
MEHEHHsI COOTBETCTBYIOLIEH H30SALHH.

4.2, Mexannueckan 3Heprus

4.2.1. TlepememnBanme

[loTpe6uocTs B 3HEprum, 3aTpayuBaeMoll Ha MepeMelyRa-
HHe cyGeTpaTa, 3aBHCHT:

— OT HeoOX0THMOH CTeNeHH epeMellnBaHu;

— BA3KOCTH cy6eTpara;

~— GopMbl H pa3MepoB peakTopa;
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= KOMCTPYKLHH, BeJHUYUHB!, 3KCIJIyaTAllHOHHEIX Xapaxre-

PHCTHK (HampHMep, 4acTOTHl BpallleHHs) H pacroJoxe-

HHA MellaJKH.

[TpexBapuTebHBIN pacyeT 3aTpaT 3HEPTHH MOKA elle He
IpeacTaB/ifgercsd BO3MOXKHBIM H3-32 OTCYTCTBHSA YHHBepCaJb-
HHIX KOJHYeCTBEHHBIX peKOMeHAAUMH NO pexuMaMm paboTH
nepeMelllyBaoIHX YCTPOHCTB B YCJAOBUAX SKCIJIYaTallHH
CeNbCKOX03aCcTBeHHBIX (GHOra30Bblx ycraHoBok. C ppyroit
CTOPOHB, pgaHHBe, 6a3UpyoUIHecss Ha H3MepeHuax HJH
APAKTHYECKOM OIEITE, UMEIOT JIHIIL OTpaHHYeHHoe NpHMeHe-
HHe, TaK K4dK ONHPAKTCH Ha KOHKPETHHE yCJOBHSA, KOTOPHE
B GOJbIIHHCTBE CJAYYaeB HEIOCTATOYHO TOYHO ONpeeseHHl.

Bousee Hagexunle fadHble O MOTPeOHOCTH SHEPTHH HA TIe-
peMeuriBaHie HMEITCs /8 YCTAaHOBOK  GHOJIOTHHeCKOH
OUMCTKH KOMMYHAJBHHX CTOKOB. i peakTopOoB BMeCTH-
MOCTLI0 0 500 M3 nmpHuuMaioT noTpe6HOCTL B 3JeKTpHIec-
Kot MoutHocTtH, papayio 30..60 Br/M3, npH BpeMeHH BKJIWO-
YeHHA He MeHee 4 4 H may3amMH Mexmyy pabounMH UHKAAMH
He GoJsee 7 u [62].

4.2.2, Hacocst

K Baxuefiuinm ¢axtopaM, onpelejasomuM HOTpelHOCTL B

3HEPTHH [Js NPHBOJAA HACOCOB, OTHOCATCA:

- BA3KOCTL cy6ceTpara;

— Heo6X0aMMast B KaXKjJOM KOHKDETHOM ciaydae o0beMHas
nojaya;

— KOHCTPYKIIHA HAcoca;

— ceyeHHe, a TaKxKe YHCJAO M KPHBH3HA KoJieH B TpyGompo-

BOJaX.

Tax xax Hacoch AJs1 NepeKauykH KHJKOTO HaBO3a JHOC-
THIJIH BBLICOKOTO TEXHMYECKOro YPOBHSA, Mbl pacrojaraem
HeOBXONAHMBIM HTPOH3BOICTBEHHHM ONBTOM H JaHHBIMH O MO~
Tpe6HOCTH B SHEPrHH AJIA PasJHYHBIX YCJAOBHHA 3KCHayara-
LIHH, XapaKTePHHX AJs GHOra3oBHX yCTaHOBOK. JTO OTHO-
CHTCS TakXke K HacocaM, KOTOpHe cHaOxeHH yCTPOHCTBOM
I/ H3MeJbUcHHST BOJOKHHCTHIX H COJOMHCTHX YaCTHIL

4.3, Tokpeirme moTpeGHOCTH B 3HEPrUM

431, Tas

HauboJee nesiecoo6pazno HCNOAb30BaTh GHOras B KagyecTpe
HCTOUHHKA IOJYUEHHS TemnoThl. Ero MoxHO, HalpuMep,
NPHMEHATHb HEeNOCPeACTBEHHO JJis MOJ0TpeBa BOMb, KOTOpas
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B 3TOM cJyyae NpollycKaeTca yepes TemiooOMeHHHK; TOrAa
NOTEepPH SHEPTHH MHHHMaJbHBL. BTOpasg BO3MOMKHOCTH — HC-
MOJIb30BaHHe £a3a B JBHraTeJie BHYTPEHHEro cropanus (ya-
npuMep, I/ HPHBOJA 3JEKTporeHepatopa), mpHueM BoAa
H3 CHCTEMBl OXJaXKIeHHA IBUTATeNd NMOCTYNaeT B TEImI0o G-
MeHHHKH. Ten1oTy BHIIYCKHHIX ra30B gBUraTe/s MOXKHQ JO-
MOJIHUTRNBLHO HCNOJIB30BATL 1J8 palpThl BOTOHATpeBaTeld,
XBaTHT J¥ OTOPOCHOH TemJIOTHI rasoBOro ABHTATEJS HA TO,
yTo6H B J1060e BpeMs rofa MOKPHTL NOTPEGHOCTL YeTaHOB-
KM B TeIIOTE, CKa3aTb C YBEPEHHOCTBIO enle Heabdsn. s
OTBETA Ha 3TOT BONPOC HEOOXOAHMO TaK:Ke BHIACHHTL BO3<
MOXHOCTb BTGPHYHOIO HCIOJAL3OBAHHST OTGPOCHOH TEmJOTH
nepe6poguBlIell MacCCH.

4.3.2, BropumuHoe HCIOAL30BAHME TEIJIOTH

TenjoTa, cogepkamascs B yAaA4eMOM H3 PeaxTopa Iljiaue,
npeacrasiser co60H JONOJHHTEIbHBIH pe3epB SHEPTHH, KOs
TODHIH cJeIyeT MO BO3MOXKHOCTH MCHOJAB3OBATH OJs MOL0-
rpesa sarpyxaeMmoro cy6crpara H KOMIEHCAIHH TeIJOBHIX
noreps B peakrope. IIpocTeiilias BO3MOXKHOCTDL TaKOH YTHIH-
3a1MH SHEPTHH — HENOCPEeACTBEHHLIH TepeHoC TemIOTH, KOr-
Ja NOCTYNAWIUMH B peaxTop KHIkHH cybcTpar mopgorpe-
BaeTcs B TEIVICOOMEHHHKE, The TeIJIOHOCHTeNeM CJYKHT
yrajigeMass M3 peakropa XHIkad Macca, KOTopas MpOMycC-

Puc, 17. Toporpes cexero cyGerpara 3a cueT oT6POCHON TEMNOTH yAa-
JIAEMOH H3 peaxTopa maccH No WBeICKOMY npeloxeHHio [143]:

I— Hacoc; 2 - HakONHTeJb WJaMa; § — peakTop; 4 — MPoCTPaHCTBO AJA HARONJe-
HHA Tasa; 5-— cIOH TENJOH3ONALHMH, 6 ~— OTKPLITBHIA IIHEK.
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Kaercs uyepe3 TpyGKM annapara HJIH oMblBaeT HX. XOpouo
HCHOJMBL30BATH OTOPGCHYIO TCIIOTY VIaeTcd B TOM Cayuae,
CJIH yRaasemasl KHIKag Macca He HoJaetcsl B IPOMEKy-
TOUNBIE HAKONHTEJb, @ MOCTYHaeT HENOCPeACTBEIHG B Tel-
JA006MEHHHK (HanpuMmep, npoTuBoTOuHOro Thma [111]) u
TaM OTJaeT CBOIO TemJaOTy, NMpHIeM TeMmeparypa MaccH
najaer J0 TeMIepaTypH 3arpyxaemoro cyberpara. [Ipasaa,
TaKHe CXeMBbl, B KOTODHIX NePBHUHMLIN XKHIKHI cy0cTpaT npo-
XOAHT yepe3 HaKOMHTeNL lljama, HMEKT Gojee mpocToe
KOHCTPYKTHBHOe pelrenne {puc. 17), oaHako B 3THX cJay-
Yasix BTODHUHO HCIOJB3YETCH CPaBHHTEIBLHO HEGOJbIIAS
4aCcTh SHEPUHH BCJAEJACTBIHE TeIJIOoNoTeph B HAKONHTEIe
miaMa.

OmocpexcTBOBaHHBI IepPeHOC TEMJAOTH €  ITOMOUIbIO
TeNJIOBOT'0 HACOCA CBH3aH C OTHOCHTENbHO BBICOKHMHU mep-
BOHayaJbHBIMH 3atparami. OaHako 3Ta cHeTeMa YTHaH3a-
IHH TenaoTH mpeAacTaBisieT cofofl 0YeHb XOPOUIHH ¢rocob
HCIOJNB30BAHNUA JHEPTHH, B OCOGEHHOCTH TaM, rje TeIoBOH
Hacoc paforaeT B COYETAHHH C ra3oBLIM JBHTaTeneM (¢ HC-
no/Ab3oBaHHeM OTOpocHOH Temaors, cM. ¥ II, pasgea 7.2)
H HcnmapHTedb (HJAH KOHAEHCATOD) HAXOIHMTCS B HENMOCpen-
CTBEHHOM KOHTaKTe co cOpaxkuBaemoil maccoft (puc. 18).

Bo u3fexauue rtemionoTepn B 3TOM cJAydae HeolXoaH-
MO mpOMEXYTOYHOE XpaHeHHe Tenjao#l, ortpaboTaBlliell B
peakTope KHAKOCTH B OTIeJbHOM, XOPOUIO H30JHDOBAHHOM
pesepByape, 06beM KOTODOrO oOnpelensieTcss HCNapHTedbHOH

o
buoegs

Kubrud
#abos

[

Puc. 18. Hcnonsszosanie OTOPOCHON TCHAOTH YAANAEMOro H3 peakropa
ILiaMa ¢ IIOMOLIBI0 TeIIoBOro Hacoca [124]:

¢ — HABO3ONDHEMHHK ¢ NEPEMELINBAOLINM YCTPOHCIBOM; 6 -~ DEAKTOp; 8 — KOHAEri-
caTop; & — KOMIIpeccop: O -- HCfapHTelb; € — NPOMEeXYTOUHBIH HAKOMHTENb lilaMa
¢ TeoH3OMALHEH; M — HAKONHTeNb UIJama.
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CIOCOGHOCTBIO M MACCOBBIM pPacXoJoM VIa/dfeMOro H3 peak-
TOpa KHAKOLO cyOctpara. Hasnune KpynmHBIX —4acTHI, a
TaKXKe B3BEUICHHBIX B NEPBHUHOM cy6cTpaTe H yaaldseMoil
Macce TBepPABX BELIECTB lipelbfAB/asgeT ocoOnle TpeboBaHuS
K KOHCTDYKIIHH Ten1co6MeHHHKA.

4.3.3. lipoune meToYHNKH DHEPruH

HekoTOpy0 3KOHOMHIO BHeIIHelf 3HepIHH M OHOrasa MOXKHO
MOJYUHTHL 34 CHYET HCIOAL30BAHHA HOMOJHHTEALHBIX HCTOY-
HHKOB 2HEeDIHH, KOTODHE HMEITCS B OTAeAbHBIX CJlyyasx.

Tensora RUBOTHOBOITECKUX TOMENIeHIH

MOXKHO TOCTHUB CYIIECTBEHHOIO CHHXKEHHS HePreTHYeCKHX
3aTparT, €cJH 3CKDEeMEeHTH XKHBOTHBIX Ha NYTH K peakTopy
OyayT TepsiThb N0 BO3MOXKHOCTH MeHbile CBOEH ecTecTBeH-
HO# TensoTH. [103TOMY HaLo CTPEMHTLCSI K MAKCHMAJAbHOMY
YMEHBIIEHHIO DACCTOSIHAA MEXAY KHBOTHHIMH H DEaKTOPOM
¥ ofecneyeHHio Xopoilell TeIIOH30JSILHH TPyGONpOBOIOS,
MPOKJAbIBaEMEIX 32 NpeledaMH KHBOTHOBOAYECKHX IOMe-
meHnfi. M1 HakoHel, eCJAH¥ DA3SMECTHTH PEAKTOp BHYTPH 3THX
MOMeIe Ui, TOTepH TemIOTH eule Godee cokpararca [20,
29].

Temtora oRMcTenns

[Ipx aspo6HOM pasioKEHHH OPraHMYECKHX BELLeCTB BBICBO-
GOXK1aeTCA TaKOe KOJHYECTBO TILIOTH, 4TO B 6J1aropHsTHHX
YCAOBUSIX TeMrepaTypa cybGerpata moxet gocruratsh 70°C {4].
Tak kax srta TensoBast 3Hepris o6pasyeTca TEMH Ke Beie-
CTBAMH, KOTODHE BHIARISIOT GHOras, ABYXCTyNeHYaTHl mpo-
necc GpoKeHHdA, COCTOAWIMH M3 mepBOH, aspoGHOH (a3,
HMEmeH 1eJblo MoJyyeHHe TeIJIOTH, H BTOPOH, aHaspob-
HOM, cayxameil I/Asi NMPOH3BOACTBA rasa, BCErAa CBA3AH C
MEHBITHM BLIXOAOM rasa.t KpoMe ToTo, c/legyeT YUHTHIBATDL
TOT (akT, 4To a3pobHOe GporKeHHe (KOMIOCTHpOBaHHe) Ge3
AONOJIHHTeNBHOH 3aTpPaTel SHEPIUH (He CYMTash MOArOTOBKH)
BO3MOXKHO JHIOb NDH HAJHYHH TBEPAOTO U BJAXKHOLO Op-
TaHu4ecKoro MarTepHaJda, KOTOpblii obsaagaeT O6JarompHsT-
HOH 1711 rasoo6MeHa NODHCTOH cTpykTypoll. JKupkue cy6-
CTpaThl, HANPOTHB, TPeOYIOT nJs BHECEHHS B HHX BO3JyXd
C OJHOBPeMEHHbIM HMHTEHCHBHBLIM IepeMelHBaHHeM G0Jdb-
IIHX 3aTpaT 3IHEPTHH; KOTOpHle HeL/JaronpHATHO cKa3nlBa-
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10TcA Ha ofuieM sHepreTHIeckoM GajaHce. I[oanmmeanbre
3aTpaTH JEHEeXHLIX CPeACTB B 3TOM Clyyae TAKKE OTHOCH-
TeJBHO BeJHKH.

OxonyaTenbHoe CyXIeHHe o BO3MOKHOCTH HCIIOJAB30BA-
HHA TeNJOTH OKHCJAEHHS B COUETAHHH ¢ NPOH3BOACTBOM
6Horasa MOXHO GyAeT BLIHECTH TOJIBKO TOFJQ, KOrjAa CTaHyT
H3BEeCTHBl Pe3y/JbTaTH elje He3aKOHYEHHHX HCCAeNOBaHHH
10 HCNIOJAB3OBAHHIO TENJIOTH OGHOFEHHOrO IPOHCXOMKAEHHS.

ConHeunas sHeprus

Ecan 1/1s MOKPHTHA TemJIOBHX moTpeGHOCTEH GHOra3oBHIX
YyCTaHOBOK HMCIIOJAb30BaTh COTHEYHYIO 5HEPrHIO, 3TO MHOTpe-
60Bago OH CTPOHUTEALCTBA AOPOTOCTOSIIHX TelIOAKKYMYJIf-
TOPOB, HOCKOJABKY KOJHYECTBO TEeNJOTH, NOCTyNaloumeHd Ha
3eMJII0 C COJIHEYHHM H3JydeHHeM, pe3ko KoJjebjeTcss B Te-
yeHHe CYTOK, F0ja, a TaK:KeB 3aBHCHMOCTH OT MECTHHIX KJH-
MaTHYeCKHX ycaoBHH. IIpyrofi HemOCTATOK COCTOHT B TOM,
YTO B TeyeHHe roja NOTPeGHOCTh B TeIIOTe H KOJHYECTBO
TeIJIOTH, NOCTyNalouefl ¢ COJNHEYHHM H3Jy4yeHHeM, HE pas-
Hul Mexay coboi. IlostoMy B HaAlIMX LIMPOTAx B OTJH4YHE
OT PerHoHOB C HHTEHCHBHBIM H DPaBHOMEPHHIM COJTHEUHBIM
H3JyHeHHeM HCIO/Ib30BAHHE [eIHOTEXHHKH B OGHOrasoBHIX
VCTAaHOBKAX HMeeT BTOPOCTEIeHHOe 3HAueHMUe.

\ Yacte 11

NCIHOJB30BAHUE BHOTA3A
5. IOHE 1 M. BPEHHIEPDEP

5. AKKyMyampoBaHHe Tas’a

"Uro6sl palHOHAAbHO HCIOAb3OBATh GHOra3 B CEJIBCKOXO-

39CTBEHHOM NPOM3BOJACTBE, HEOOXOAHMO TPE1yCMOTpeTh
aKKyMyJHpPOBaHHEe rasa B ONpele]eHHOM o6beMe, MOCKO/b-
Ky ITPOH3BOJACTBO Fa3a i ero norpe/eHne He COOTBRTCTBYIOT

OJHO J1pYromy.

5.4. TexHNYeCKHe BO3MOKHOCTH

AxxymyaupoBaHHe ra3a B KOMMYHAJbHDBIX CETAX rasocHab-
KEHHS CJAYXKHT ¢ JaBHHUX 110p /s BHpaBHHBAHHA xoJe6a«
HUil TOTpe6AeHHs W ero NHKOB, PA3JHYMH B KauecTBe rasa,
OTKJIOHEHHIT OT PacyeTHOH IPOH3BOAUTEILHOCTH ra30BHIX yC-
TAHOBOK (BpeMeHHble HapylleHHf, aBapHd H T. ).

Bce 5T0, pasymeercs, CIpaBelaHBO M a8 OHOTA30BBIX
yeTaHoBoK. OBbe1MHEHHEe B CHCTEMY HENPUMEHMMO K 6Horas
30BBIM YCTAHOBKAM, KOTODHle cJyxXar ais obecreyeHns
TOJNBKO COBCTBEHHBIX HYKJ XO3SHCTBA, OJHAKO MPH MPOEK-
THPOBAHHH KPYNHHX YCTAHOBOK sl CHAGXKEHHS HECKOJb+
KHX TOoTpebuTesefll (B Ompesie/eHHOH MECTHOCTH) 3Ty BO3-
MOJKHOCTb CJeIYeT HMMeTh B BHAY. XOTA HelpephBHaf
monaua rasa ¥ jgobapieHue B OOWIYIO CHCTEMY Pe3e€PBHBIX
06LeMOB, XapaKTepHOe 1Js KOMMYHAJbHOH ra3oBOH CeTH,
M03BOANM OBl 3KCIAYaTHPOBATh KPyHIHble GHOrasoBLie yc-
TAHOBKM 6e3 JOPOrMX HHAHBHAYa/AbHHX aKKyMyJsATOPOB
rasa, Taxas TeXHOJOFHS BPSIA JM MOxeT ObITh peaqH30BaHA
M3-33 PA3NHYHOTO COCTaBa ra3a H HecTaGMJIBLHOCTH ero Ka-
YecTBeHHHIX INoxasareseil. Peryjauposanye INPOH3BOJACTRA
rTa3a B COOTBETCTBHH C €ro morpebiaenyeM BO3MOXKHO JHIUIb
B OTDaHUYEHHHX pasMepax.

ITuxu B noTpebseHHY ra3a MOTYT BO3HHKaTh!
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— Ha NPOTAKEHHUI CYTOK (HallpHMep, B JOMalIHeM XO3sii-
CTBE B NOJJEHb M BEYEPOM — BO BpeMs O6eda M YiKHHa,
B CETbCKOXO3HCTBEHHOM IIPOH3BO/CTBE — IIPH AOCHHH H
KOPMJIEHHH KHBOTHBIX) ;

—— B TeueHHe HeledH (HaNpHMeEp, B AHH € 0COBEHHO 6O0Jb-
Woil NOTPESHOCTLIO B ropsuell BOAe AMa CTHPKH X
MBITBA) ;

— B Da3/JHYHBlC Ce30HLl roja (HANpHMEp, B NEPHOIAE KOH-
CepBHPOBaHHs OBOLIEH H PPYKTOB, yOOPKH ypoxKas, Cyll-
KH CeIbCKOXO3ANCTBEHHBIX NPOAYKTOB, OTOMHTENLHE ce-
30H B XOJIOJHOE BpPeMA roja).

[Totpe6HOCTL B SHEPTHH BO BPeMS CYTOUHHX H Hejefdb-
HBIX MHKOB elle MOXHO IPeAyCMOTpPeTb C OTHOCHTEAbHOH
TOYHOCTBIO, HO [J/18 OTONHTENBLHOTO CEe30Ha — JHIUIL BecbMa
npubausuteabro. Ha prcyuxe 19 noxasann Mecaunbe Ko-
nebanng NOTpeleHH B KOMMYHAJALHOM NpeINPHATHH raso-
cHaOeHns; HAaHMEHbUIMHA M HAHOOJABLIIHA MeCAYHHe pac-
XOJH rasa OTHocATcs kKax 1:3 [36]. B ceabcxoxossiicTen-
HOM TIpeANpHATHH, NOJHOCTbIO o0ecleyHBacMOM rasoM Kak
HCTOYHHKOM 3HEpPrus, Halb/iojaeTcd aHaJdoruyHas TeHjeH-
IHs, 'HO C HECKOJAbKO OOMBUIMMH pa3iHYHAMH H3-34 Ce30H-
HbIX NMHKOB NoTpebaeHHs, B riane 8 NpHBegeHB BO3MOXK-
Hee rpaduxH noTpebacHHS rasa AJds CeAbCKOXO37HCTBEH-
HBIX NpeJNpHATHH Pa3HOTO THMA.

CymecTsyeT deTnipe BapHaHTa obecliedeHHs MNOTpeGH-
Tels HeoOXOAUMO# ANg Hero sHepruei:

a) NpPOM3BOJACTBO rasa BhILE, yeM NOTPe6HOCTL B Hem, na-
Ke MHKoOBas. VI36HTOYHOE KOJMUECTBO rasa CIKHrAeTCs
B (paxesax WM HCHOJIb3YVETCE KAKHM-IHO0 06pasoM B

paMKax  IpeaNpUATHS

HJAW BHE ero;

A 6) HeNpepbIBHOMY TMPOH3-

BOJCTBY rasa NOJYH-

4 IM \ HATb TOJABKO COOTBETCT-

] BYIOLI[EE €My OCHOBHOE
W\J/ \”/ v \M norpebJienne. Heanauu-
' TenbHbe KOJAeGaHUS BHI-

PaBHHBATL € MOMOIIBIO

He6OABIIOTO GY(hepHOTo

ragroabnepa. Buixond-

HIYI0 33 3TH Ipejpessl

MIHKOBYI0  NOTPeBHOCTD

NOKPHIBATH 34 CHET APY-

TUX BHI0B 3Hepruu. Hu
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omnler 2230 (1071°5 mecen)

SRS~ A
Qlll
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1969 1970 1871 1972
Puc. 19. Havenenue eixemecsy-
HOr0 OTAycKa ra3a rasocHa6-

KAWUWHM TpeAnpuATHeM ¢ 1969
no 1972 r. [36].

]

B KOEM CJayYae He c/JIeflyeT OTKa3hiBaThCH OT IPHMeHEeHHS
9JIEKTPHYECKOro ToKa Ha npennpusatud. ObGecrneyeHHe
ABYMs BHA4MH SHEPIHH CBOAHT K MHHHMYMY OIaCHOCTH
aBapu#;

B) HCHIOJAb30BaThb APYTroll JOTOJHUTEIbHHN HCTOYHHK rasa
TOJIbKO s HOKPBHITHA NHKOB NOTpe6JeHus, YTOGL UMeTh
OJHY CHCTEMY rasocHabxeHHsd, HaIpUMep OT ceTH cHab-

CHHA MNpHPOAHBM raszoM. [lpomam He noxxoauT mast
3TOTO cayyasd, TaK Kak peub HJeT O APYroM ceMelfcTae
rasos. lna He60ablINX 6HOra30BHX YCTAHOBOK, 60JblIef
YacTblo NpHHAIAEKAUWIMX X03AHCTBAM, 3TOT BAPHAHT MO
SKOHOMHYECKHM CcOOOPa’KeHHSM [pAKTHYECKH He [0-
THUTCH;

T) B IEpPHOIB cllaja noTpebaeHHs HAkKallJIUBATL H3OBITOK

rasa, uMes B BHJAY NOKPHTHEe [OTpeGHOCTH B HeM BO

BpeMs NHKOB. B 3TOoM ciaydae caenyer paccuurats 6a-

JaHc NMPOHU3BOACTBA U NOTpebJeHHs raza Ha GoJee mpo-

JAOJIKHTEeAbHBIH OTpPe30K BpeMeHH. IlpH HeKOTOPHIX CH-

TyallHAX HCINO/Ab30BaHHE rasrojdbjiepa MoxKeT OblTb He-

SKOHOMHUYHBIM.

M3 nepeuncneHHbIX BAPHAHTOB a4 HEGOJBIIHX CElb-
CKOXO3AHCTBEHHBIX GHOra30BbIX yCTAHOBOK GOJbIIE MOLXO-
JAMT BapHaHT 0, A/1s KPYNHHIX yYCTAHOBOK — @ B COYETAHHH
(B OTHENBHBIX C/ydasX) ¢ BAPHAHTOM 2. MOXKHO MONBITATE-
Cs MPHCHOCOGHTD NoTpebJieHHe ra3a K ero NPOU3BOACTBY H
BBIPABHHBATL CYTOUHBIE, 4 TakXe HeJedbHHE KoJge6aHUR
NyTeM akKyMVJslHH rasa. B ycTaHoBkax, mpHHAmIexKamux
X034ACTBAM, aKKYMYJALHS raza /sl BLIDABHUBAHHS CE30H-
IHX KoJeGauui NoTpebieHHs GecclnopHo HeolXomMma Mo
SKOHOMHUYECKHM coobpaxeHugm [36] (cm. Taba. 10) Ecam
BO3MOXHBIH BBIXOJ rasa MeHbHIE, 4eM NOTPeGHOCTL B HeM,
MOXHO BuIOpaTh BapHaHT raszocHalKeHns, oOecHeyHBaio-
WY JHIIbL 4acTh BCEro NMOTPEOAEHHST; eCJH e BHX0J O0/Ib-
e noTpebaeHus, CIeyeT HeCKOAbKO YMEHBIIHTL MacIuTaGhl
NPOM3BOJCTBA Fa3a HJHM CXKHraTb ero B daxenax (B jgad-
HOM cJ/ydae TOJAbKO B NEPHOAH cllala Harpy3ku). B xaue-
CTBE CJAEAYIOmEro lIara cjaefosano 6ul pa3paboTaTh CHOCO-
OH palMOHAMLHONO ero NpHMeHeHHs. Bce cToMMocTHLE pac-
YeThl MOXKHO IPOBOAUTB TOJbKO C y4eTOM (QaKTHYECKH HC-
NOJIb3yeMOro KOJHUECTBA rasa.

[IpuBenenHbe HHXKe OCHOBHHE TEXHHUECKHE BAapHAHTH
rasroJbJepoB H3BECTHH H3 NPAKTHKH KOMMYHAJIBLHOTO CHAG-
KEHUSA CBETHJALHEM M IIPHPOIHBIM Ta30M, H3 ONLITa HCHOJb-
30BAaHHS NPOMBIIJIEHHHX TId30T€HEepPaTOpPOB, a TAKKE Iep-
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BBIX OGHOra3oBBIX YCTAHOBOK W COBPEeMEHHBIX CTaHUME GHo-
norudeckoli ouHcrku (puc. 20). das 6HorasoBHX yCTaHOBOK
CeNIbCKOXO3AHCTBeHANX NpeNPUATHH TNepBBle ueTLIpe THIA
rasroibjepos ‘He MOAXOAAT.

ITomgzeMHOe TABOXPAHMINIE TOPHCTONO THIA

Peub uper o XpaHeHHH Tasa Noj AaBJeHHeM B NOJ3eMHOM
mjacTe MOPHCTOH MOPOABL, KOTOPHIH CBepXy M ¢ BOKOB Or-
paHHYeH Ta30HENPOHHIAEMBIMH CJIOAMH. OJKcmayaTHpye-
Mble B ‘HACTOsllee BpeMs XpaHHJAHIIA TAKOre THIA HMEIOT
rasosmectumocthb 40...500 man. M3. B cooTBeTCTBHH ¢ ONBIT-
HBIMH paHHEbIMH 55%, 3TOoro ofbemMa MOXHO HCIOJAbL30OBATH
JJIST IPaKTHYeCKHX IeJell.

TlopemMuoe TazoXPAHNANINEG KABEPHOSHOTO THITA

['a3 MOXKHO XpaHHTh NOJ AaBJAEHHEM B CNELHAJLHO OGOpYy-
JOBAHHBIX TOJ 3eMJell ra3oHeNpOHHIAaeMblX MOsOCTAX (ka-
BepHaX). BmecrumocTp Takux xpaHuaum 4..30 MJaH. M3
JlaBjeHHe, MOJ KOTOPHIM HAXOQHTCH Ta3, COCTABISET OT
6 nmo 16 MIla. 55...65% rasoBmecTHMOCTH MOXKeT OBITH HC-
MOJAb30BaHO /i MPAKTHUECKHX Lieded.

Tasronpmep MIA CHKIGKROHHOrO IPUPOSHONO Tasa

ITpu temmepatype —161°C npupoanulit ra3 (a Takxe OuH-
mennui or COz 6uora3) mpu HOPMAaJbHOM AABJCHHH MOXK-
HO mepeBecTH B xujaxkoe coctosHue. Ilpu 3Tom ob6wem ero
3HAUMTENbHO yMeHblIaercs (mpuMepHo B 600 pas), T. e.
1 M® emKoCTH rasrojbaepa cogepkut 600 m® rasa.

B macrosmee Bpems CTPOAT TaKHe TasroJblepsl Ha
100...100 000 M3, mpHyeM HX reoMeTpHuyecKHi oO0bem He-
NOJAb3yeTCs1 MOJHOCTDIO.

Tazroingep -afcopOIUMOBHOTO THIIA

Meran MOXHO PacTBOPATL NMOJ JaBJeHHEM B XKHIKOM yrie-
BoJopone (mponan-6yTad). STHm cIOCOGOM yaaeTcss B TOM
XKe o0beMe 3amactd rasa B 4.6 pa3 GoJablle, UeM JPYTHM
cocobom TOA TeM Ke naBjeHHeM. BmecTe ¢ oTnyckaembim
METaHOM YXOJHT 4yacTh (~4Y%) HaXoasierocs B rasroJb-
Hepe CKHXKeHHOro rasda. OOyclOBNeHHOE 3THM IIOBHIIEHHEM
TENJIOTHl CTOPAHHA ra3a KOMNEHCHPYeTCH peTyAHpyeMo# ja0-
6apkoit poszayxa [36].
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Puc. 20.2. Tazoxpanuauule

Puc. 20.1, Tazoxpanuaulle MOPHCTO-
KaBepHO3HOro tHna [36].

ro tuna [36}:
a4 — BbICOTa BOAAHOTO 3aTBOpa.

danonrHehue Usonnyua
S~
Onopownenue Lemornan
V cmernra
Puc. 20.3. Tasroabmep sttt ] | C)f(U)f(BHHb/U ) VAT

AJIT CXKHXKEHHOro rasa. LI 2a3 . i 8 Naﬁaﬂgwﬂz
s e N W3 puneng-

Tt Bou cmanu

Soupodnerd
Puc. 2.4, Tasroapaep ab- ’O’gag 12 i
copbunounoro THna [36]: — —
I — peszepeyap BBICOKOro jan- ; 8 g
JIeHHd ¢ TeNnJOH30JsAlHed; 2 — 5035!/)(
HAcOC JAJIs 3aKAYKH CrKHKEH- 5 —
HOTO rasa; 3 — HACOC uJd LHpP-
KYJSALHH  CH'TKEHHOIO  rasa; s 7
4 — oXJanHTeNnn CKHMIKEHHOro  _ . . -
raza; §— KOMNpeccop  pJs Q—“
NMpHPOJHOro rasa; 6 — oxjaa- - i t 1

AHTENb NPHPORHOTO rasa; 7 —
nojorpesaTens MeTaHa; 8 —
BO3AYUIHBIH KoMIpeccop, 9 — !_
CMECHTEML € PeryasTopoM; RVl Vv

10 — nacoc pas OTKAYKH CHKH-

KeHHoro rasa, [/ -— HcnapH- f } 70 77
Telb CIKHMKEHHOTO raza; [2 — —- 7 . L s @
PeYKTOp paBJeHHS, ©

DK UKEHHEIU
2as

Puc. 20.5. CdepHueckuii rasrosbien
BBICOKOI0 JaBJeHHS.
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7. Cyxoit rasroapjaep IH3KO-

*KOTO HaBJAEHHS
9. Tasronbaep-6a110H HH3KO-

TO JAaBJEeHHS
IO AaBJIeRNs

na
2. [TogzeMHnoe KaBepHO3HOrO

1. Tlog3eMnoe NOPUCTOrO TH-!
8. HaayBuo# rasronbaep HH3-

BBICOKOFO 1aBJIEHHS
5a. TpyGuarni

& TaGauya 10. OpueHTUPOBOYHMWE NAHHBIE 0 KANHTAJOBAOMKEHHAX B rasrojabaeph

Tasroaniep BRICOKOro JaBIeHIIA

IToutn Bcerga pA/s rasropJepoB TAKOro THHa BHOHDAOT
chepuueckre pescpByaphl. Oud paborawr O6LIMHC Npu pa-
6ouyem papjsenuu 0,8..1 MlIla (ctpositcsa rasrosapiepsl, pac-
CUHTAHHBIE Ha MakcuMmajsHoe pabouee jaBJjeHHE [0
1,8 MITa) » umenor sMmectumocts 10..100 Thic. M3, Ecrect-
BEHHO, MOXHO CTPOHTbL U HeGOJAbIIHE Ta3T0.1bIePhl BEICOKOrO
aasjendss —scero Ha 10..20 M3 K HX mpedMyuiectsaM OT-
HOCSITCH CPapHUTENLHO Hebosbliide rabapHTH M OTCYTCTBHE
Kagux-aubo gBUkKYymuxcesa gacred. HegocraTkom cunTaertcs
HeOBXOZHMOCTh B KOMIpeccopHOl ycraHoBke. bBuorasz mpu-
XOAMTCH 3acachiBaTh 3 OGpPOJUJBHON KaMepsl peaxTopa.
Jl1s HCHOJAL30BAaHHSI rasa B KauyecTBe TOmAHBA tpefyercs
NOTOJHHTENBHO TOHH3UTL gasienue o 1.5 klla. Ha ras-
roJbJephl HA3BAHHOTO THa pacnpocTpaHAwTcH Bee Tpebo-
BAHHSl TeXHHKH O6e30MacHOCTH, Npe1bABAsieMble K pesep-
ByapaM BBICOKOT'O JaBJICHHS.

TpyGuaTeie rasroJbaepbl BHICOKOTO JaBJAcHHS OOBIYHO
CTpPosT BMeCTHMOCTbIO 20 100 Thic. M® rasza ¢ pabouum aaB-
neddem 7 MIla.

Moxpsie rasrosIepsl HH3KOro JaBAcHHS
KOJIOKOJTHHOTO THIIa

HoMuuanbHags BMECTHMOCTL TaKHMX rasTo/baepoB COCTaB-
Jgsier 500...300 teic. M3; g0 BMecTuMocTH 1500 M3® HX genawr,
Kag IpaBHJo, OAHONOABEMHBIMH, IpU GoJblliell BMeCTHMOC-

=y} _/pYy3

YnnoTHAWER
MaHHET

-LmanpHow
eeplyap

Puc, 20.6. Mokpuit oanonoabes- Puc. 20.7. Maukerusil rasronbiep
Hbifi rasrojibZep HH3KOrO JaBje-  HH3KOTO A@BJICHHS.
HUA,
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Tpybvaman
pama

Jpye i

Apedoxpanumenstisnl

> Umyuep dna
XIAnNaH

SaNONHEHU R
UNY ONNGPOMHEHUA

Puc. 20.8. O6onoukoBniil raz- Puc. 20.9. Tasronbuep-Ganjon HH3KOrD
roabZep HH3KOro fJaBjeHHd. jJaBjeHHs (NMoaBelleHHBIH Ha TpyG4aToi
pame).

TH — MHOTONOIbeMHEIMU. X HepocTaToK — ollacHOCTHL 3a-
MOpayKMBaHHsA 3HMMOM, UTO BHI3BIBAGT HEOOXOJHMOCTH B
oromaenud. Lo cux mop B O6HOra3oBHX YCTAaHOBKax ualye
BCero NMPHUMEHANAH MOKpPHlE ras3roJbJepbl HU3KOIO XABJEHHSA.
Bce skcmiyatupyemble B BocTouHOH A3nM IpHMHTHBHBIE
GHorasoBble ycraHoBKM [144] ocHauieHbl MOKPHIMH [a3roJb-
JepaMHi ¢ KoJnakKaMH, KOTophie IOYTH BCerja MnjaBalor He-
mocpeACTBeHHO B GpoxuabHofl Kamepe (pHe. 21), Goablued
YacTblo B caMOM XHIKOM HaBose. HebGoabluHe nmotepd rasa
no mepHdepHH KOJACOKoJa He HrpaloT poJy.

Cyxo0il Tagroxpiep HHSKOrO [ABICHHA

Moxer GHITb AHCKOBOTO HJAH MaHMKETHOTO THIOB. IJas coX-
paHeHHA NOCTOSTHHOTO [aBJAEHHS CAYKHT YIJIOTHAKOM AN
MaHxeTa, HaxoJdmascsd NOX AefCTBHeM rpys3a, KOTOPHIH
MOXKeT MepeMemarbcs napalienqbHo caMmoMy cebe, HaH
JHCK C KOJBLEBHM yIJIOTHEHHEM, KOTOPHI MOXKET IBHraTh-
Cs OTHOCHTE/BHO CTEHOK M TaKiKe COXPaHATb pacliodoxe-
HHe, napaJjelbHoe nepBOHAuajJbHOMy. BHINyckalorest, Kak
NpaBHiI0, HOMHHAAbHOH BMecTHMoctbio 2000..300 ThIC, M3,
HO HAUMHAIOT yXKe H3rOTABIHBATL H MeHbIlero ofbeMa —
or 50 m3. Pabouee paB/ieHHe o6nuHO cocTaBaser 2...5 Klla.
MaccuBHH# pyHzaMeHT He Tpebyercs, OcHOBaHHe rasroJb-
Jiepa MOXHO IepMeTH3HPOBATh ¢ NOMOLIBIO NJeHKH. B cpex-
HeM TaKo# rasrosbaep obxoanrcst Aemresie Ha 20%, ueM
MOKpHIH.
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Puc. 21. Paapea npocrolt 6H0ra3oBoil yCTaHOBKH, NPHMeHsieMOH B AsuH,
(pasMepyt B M), OC/MIOBAHHHA IVIACTHKOM A€PeBAHHBI Tra3oBBUA
KOJIOKOJ TIaBaeT B OpoAHIbHON Kamepe [144].

O600UKOBEII TA3TOALIep HA3KOTO (TaBICHUA

B kauecTBe eMKOCTH JJS rasa CIAyXHT repmernieckas o0o-
Jouka (moaywka). I'pys, mepememaiomniics napasaebHo
caMmoMy cebe, OKas3biBaeT Ha Hee MOCTOSHHOE NpelBapHTeab-
Hoe naBiende. Takas KOHCTpYKuHMs Tpelyer ycTpoicrsa
GyHIaMEHTHON NJHTH CpenHed IPOYHOCTH. O60a0UKOBHE
rasro/baepbl yxe MIHPOKO NPUMEHSIOTCA B yCTAHOBKAX 1/
OUHCTKH TOPOICKHX CTOKOB. J/is 3aWHTHl OT MOBpexK IeHHH
TaKoH rasrojbaep Heo6XOIHMO yCTaHABJAHBATE B ClIeLHAJb-
HOM KOXYyXe.

Tasronnep-0a;1ioH HE3KOTO JaBICHAL

B kauecTBe eMKOCTH AJA ra3a HCIOJAb3YeTCs MPOCTON ILH-
JHHIpHUECKHH HaH cdepHueckHil GaJI0OH H3 MHOTOCIOHHOH
CHHTeTHUecKOH TkaHH. Pabouee aaBjeHHe OOBYHO He Ipe-
pumaer 2 klla, HO B cayuae HEOGXOXHMOCTH MOXeT OHTb
H Goubllle. DajJdoHB  HM3TOTOBJASIOTCA CEPHHHO BMECTH-
MocTbio 5...300 M3, C yseanueHHeM HX o0beMa yMeHBIIAeT-
cq cToMMocTh | M3 rasa, cTOUMOCTL K€ rasa B pacueTe Ha
1 xr nepepafaTeBaeMoOro MarepHasja OCTaeTCsA MPAaKTHYECKH
nocrosuuuoit (110...120 mapox ®PT). Taxue Gaanonb
CHA6XAIOTCH aHKEPHLIM KpPeIVIeHHeM M JOJKHLH MOHTHPO-
BATbCA C YUETOM 3AUIHTH OT MEXaHHYeCKHX NOBPexIeHHH.
Ux moxHO pasmemarb gaxe moj mojom. OHH He HMeIOT,
eCTECTBEHHO, yCTpolicTBa /s COXPaHEHHS TOCTOAHHOTO 1aB-
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JICHHS NpH Pa3HbIX CTeMeHsX 3anoJdHeHus. CKJaaiHble eMm-
KoctH BvecTuMocTbio 0,5...100 M3, yxe npuveHsemble /s
XpaHeHuss XUAKOCTEH, NPHHAAJEKAT K TOH xe rpymnmne,

BecbMa TpyaHO mOJYHHTH JOCTOBEPHBle CPaBHHMbIE
CTOUMOCTHBI® TOKasaTesNu [1d Pa3/HYHBIX ras3roJbIepos,
IIOCKOJ/bKY 3TH 3HAUCHUA, 8 TaKKe TeXHHKO-3KOHOMHYECKHe
JAaHHLEe H BPeMfA HX MOJYYEHHS CJHUIKOM CHJBHO BapbH-
pyoT. B RadecTBe m0BOABHO Ipy6oro mpHOIHNKEHHST MOXKHO
pacemartpuBate Tabauny 10, Xoropasi 6asupyercs Ha yac-
THYHO HepPecyHTaHHbIX TAHHBIX GHPM H JUTEpaTyPHBIX HC-
TounHKOB |36, 79, 95]. CaMo co6o#i pasymeeTcs, yTO yAeabHAS
CTOMMOCTL [a3T0JbJepa PE3KOo BO3pacTaeT ¢ yMeHbIIEHHEeM
erc pasMepa, 4T0 0OYC/JOBJIEHO OTHOCHTENBHO BBICOKHMH
3aTparaMy Ha omjary Tpyga ¥ MarephanoB. Paccuu-
TaHHbIe KPHBBIE, MOJyIeHHBIE HECKOJIbKO JIeT Has3ary 3a fpe-
genamu OPT [95], moryr OulTh HCHOJAB3OBaHbl  elle I
CerOfHA B KAaueCTBE OTHOCHTEJbHBIX HAaHHBIX (pHuc. 22), Ho,
KOHEYHO, He 10 CBOMM abCOJIIOTHBIM 3HAYeHUAM.

M3 tabmuubt 10 u prcyHka 22 BHAHO, 4YTO CTOMMOCTH
HCHOIBb3YEMBIX IO CHX [OD TasrojbjJepOB HOMHHAIBLHON
BMeCcTHMOCThIO A0 200 M® (TaKkHe rasrosbiaepbl 4auie BCero
IpUMEHSINTCH B HPHUIAIJEKAMWHX Xo3sficTBaM OHOra30BBIX

15007
1400 X
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4004
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Mapru BPrHa 1 m3

§ 10 20 4060 100 120 140160 1000 1200 1400 1600 1000
Briecmunocms easeonvdspa, #®
L
Puc. 22. Tlepsonayaibibic 3aTpathi Ha | M® BMecTiMocru rasronbiepa
HHU3KOr'0 JaBJleiiHs:
l~rasr0nb}1€p HH3KOI'O JgaBJjelilis; 2—-raaronbnep~6anﬂ_o}1 HHU3KOI'O J1aBNEHHA,
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Puc. 23. Bapuautel npocrefi-
mux MaJbX Tasrojblepos:

flnenka /l — ra3oHefPOHHUaeMblH  KOJOKOI
H3 JUIGHKH 121 GpoJHJIbHOR Ka-
i MepoR; B — 2lUITHBIA  KoAMak ¢
HaTsTHBacMoll nienkod; B ~ mpo-
CTeHIIHA MEIIOK H3 MUISHKH.

YCTAHOBKAX) HCKJIOYHTEIBHO BHICOKH: OHH NPHOIHXAKOTCA
K 20..30% croumoctu Bcell ycraHoBkH. ITosTomy, HCXOAdA
H3 SKOHOMHUYECKHX COO8paKeHWH, rasrospiep Hy»XHO He-
M0J1b30BATH TOJLKO /i BBLIPABHHBAHHA CYTOUHBIX HMHKOB B
noTpebienuy raza. YUYHTBIBAS Te xe COOGpaXKeHus, He cJie-
AyeT CTPOUTH rasrojbjep OOJBIIMX Pa3MEPOB, 4eM 3TO 6e3-
VCJOBHO HeOGXOQMMO; HYXKHO HONBITATbCA — MJAHHPOBATDH
MpH MOMOIIM PallHOHAJBHOTO TMoA60pa rasonoTpebigomen
ammapaTyphl BO3MOXHO GoJee paBHOMepHOe norpebieHHe
rasa, 6e3 mHKOB (T. €. 3apaHee pacCUHTHIBATh KPHBBIE OXKH-
paeMoro morpeGiaenns). C Jpyro#i CTOPOHBI, HAJ0 HCKATh
HOBLIE pelIeHHs, KOTOpble MO3BOJMJH OBl CHH3HTB 3aTpaThl
Ha coOpyxeHue # OOC/yKUBAHME rasTobAEPOB, H 3TO TEM
Gojee HeoOXOAMMO, ¥eM MeHblle THHOpa3Mep IPOEKTHpye-
MOH ycTailoBKH. BsauMonoMoulp OTAENbHbLIX X03aHCcTB B
5TOoM IJ1aHe MOXKeT HMeTh JHIIb orpaHuieHHoe MpHMeEHe-
HHE,

Huxe paccMaTpuBaiOTCA TPH BO3MOXKHBIX  BapHaHTA
KOHCTPYKUHH TpocTefillero MasorabGapHTHOTO rasrojbgepa
C TOYKH 3PEHHs ero peajHszauuy (puc. 23):
~— rasoHenpoHHIAEMBIH KOJOKOJ Hajg OpOAMJIBHON KaMmepoi;
~— 3AMMUTHBLIA KOJNTAK ¢ HATATHBAEMOH IJICHKOM;

— NPOCTEHITHA MenIoK U3 MJIeHKH.
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B npuHusne npu paccMOTPEHHH STHX KOHCTPYKIMH Hy» -
HO yuYHTHIBATh ABa (axTopa:

—— BJIHSIHHE BETPOBOH, AOXKAEBOH M CHJIOBOH Harpysxi;

— HeoOXoAMMOe paBHOMepHOe pafouee jaBjeHMe,

C TOuxH 3peHHs NMepBOro GaxTopa MPoCTeHlIHe KOJANAKH |

H3 MJICHKH HMEIT HEeKOTOpHle HelocTaTKH. [IpH oTCyTCcTBHH
rasa (B Hawaje paboOTHl HJH NIPH XOJOCTOM XOJ€, a TaKikKe
B CJyyae NOBPEXJEHHA) OHH ONYCKAIOTCS Ha MOBEPXHOCTD
HaBo3a, NDH CHUJALHOM JHBHE HA INIEHKe MOTYT CKONHTBCHA
JECATKH KHJAOTPaMMOB BojaH. C Apyrofi cTOpOHBl, G0jbluHe
HajlyBHBIC COODY:KEHHA MHPH H3OHTOUHOM JAaBJEHHH rasa
(0,3 xIla) mOryT nmpOTHBOCTOATH [a)<e CHJABHOMY BETpY.
Tagne coopyxeHHs-060J0UKH, He HMEKOIHE TePMETHYHOTO
OCHOBaHHA, MHpH maomagd mnoga 1000 M2 cToAT 0OKOJO
30...85 mapok ®PI' 3a | m2 Kosmaku H3 HaTATHBAeMOH
IJEeHKH HCHNONb3YIOTCsS AJAS VKPBIBAHHS HABO3OXPAHH/IHIL H
OCBETAHTENEH IOPOICKHX CTOKOB C I€1bI0 NPeJOTBpPalleHUs
pacnpocTpaHeHHs 3arnaxoB. bnarogaps HaJdHYHIO KPUBH3HLI
B ABYX HAINPaBJACHHAX TAKad IJIEHKA HE CJAYKHT HCTOUHHKOM
BuOpauuii ¥ wyma. Hecymasa yactb KOHCTPYKIHH HaXogHT-
C CHapy>XHM H TakHM 00pa3oM 3amHMluleHa OT arpeccHBHOH
BHyTpeHHeH cpenbl. I10 gaHHBIM TPOMBILJIEHHOCTH, YILIOT-
HeHHe cHJoca, u36LITOYHOe JaBJieHHEe B KOTOpPOM He Mpe-
Buinraer 0,1 xIla, He npenctaBiasieT TPYAHOCTH Tax xKe,
KaK M JONOJHHTEJAbHAA TelIOH30aanHA. [IJeHOUHBIH KoJa-
nax Aad cujaoca guaMerpoMm 9 M (ue repMeTHYeCKHH) CTOMT
cefiyac 7000...8000 mapox ®PT, nau na 1 M2 naowanu ocHo-
BaHuga 110...120 mapox ®PT, nBofince mieHoUHOE MOKPHITHE
YIOPOXKHIO OB CTOMMOCTH IpHMepHO Ha 20%.

UTo KacaeTca ueH Ha NpOCTHE IJIEHOYHBlE MEIIKH, TO,
HanpHUMep, MEUIOK BMECTHMOCTBIO 25 M3, HM3roTOBJAEHHBIH
TOJIBKO M3 MieHkH, ctouT 4000 mapox ®PI, 50 m®— 5000
mapox @PT; npuMepHO CTOABLKO Xe CTOAT Trasrojdbiepbl-
6aaa0HL aHajsoruyHbX pasMmepos. MHorpa HasweBawT nud-
pu 15...20 mapox OPT 3a | M? NOBEDXHOCTH HJACHKH.

Harpy:xeune MIEHOYHOTO MeWIKa [AJA NOJyYeHHS DaB-
HOMEDHOTO JaBJeHMd ra3a He INpeAcTaBaseT TPYIHOCTH
(mas 3TCH LeAd MCHOAB3YIOT SAMHMKH C KaMHeM HJIH rpa-
BHEM, yCTAHAB/JAMBAEMble HA MOJABHXKHOH MJIOWIAAKE).

5.2. IlpasoBuie BOmpOCH

Kaxne 3aK0HONONOXKEHNST H HHCTPYKIHH C/eAyeT YUHTHBATh
IpH COOPYXEHHH rasroabjepa? McTouHHKOM ONacHOCTH MO-
TYT CAYyXHTb H Fa3 U caM rasrojblep.
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OIacHOCTh CO CTOPOHH Tada (ra3oBEI COCTaB)

Meran, Bxogamui B coctap 61uorasa, NpaxTHYECKH He f10-
But. OH Jerde Bo3jgyxa, Jerko BocHiaMeHserca u obpasyer
¢ Bo3ayxoMm (5..15% wMerana) HAH KHCJIOPOAOM B3pLIBUA-
TYI0 cMech. B ciydae yTeyxku HDH HAJIHYHH COOTBETCTBYIO-
ulell BeHTHIALHMH ra3 yjaeTyuHBaercsi 6e3 Xakux-1ubo omac-
HeX Hocaedcreuit. Hebouapmne nmpHMecH BO3ayxXa He omac-
HB; Ha MHpaKTHKe peryJaupyeMoe NpHMEUIHBaHHe BO3ayXa
npUMeEHseTcs Jaxe NPH HCHOJb30BAaHHHM MPHPOJHOTO rasa
[36, 48] u nponara [136] (ana x0BejeHHA 10 OMpeleeHHOH
temgoth cropauns). Ecan HeS u npenacrasiser omacHocTe
1JIs 310pOBbst JIOAEH, TO OH BCTpedaercs JHUIb B BHIE CJae-
10B, IpuYeM Jierko OOHApYKHBAeTCH IO HENMpUATHOMY 3a-
naxy. [ockonbky HoS Tsikesee Bo3nyxa, HeOGXOAHUMO 06pa-
laTh BHHMAaHHe Ha TO, YTOGHl IPH YTeUKaxX 3TOT ra3 He CMOT
CKaIJIMBaThCA B YrAyO6aeHHAX (KOHTPOJIbHBIX maxrax). [IpH
BHICOKOH KOHUEHTPAIIHH OH NPHTYIJAAET BOCHPHATHE 3anaxa
HePBHHIMH BOJIOKHAMHM, YTO 3aTPYIHAET €ro oGHapyxeHHe
H MOXKET NPHBECTH K CMEDTEeJBbHHIM OTPaBJICHHAM.

HM3-3a xopposnounoro peiicteus HyS Hy)®HO ypanare us
6uorasa mepej ero mpuMesennem [142] — cuM. mpusiokense 1.
H2S crocobeTByer Takke KOPpO3HOHHOMY pPacTpecKMBAHHUIO
cTaspHBIX pesepByapoB. COg, BXoaaumu# B cocTas 0HoTasa,
TOXE MOXKeT CKAaIJINBaTbCcaA B TMIYOOKHX BbIeMKax NPH Ha-
JHYHH HEMJAOTHOCTE! B I'a3rogbjepe H CHCTeMe KOMMYyHHKA-
IHuil; Tax Kak OH TsAxesnee BO31yXa, BBI3HIBAET OHNACHOCTDb
yAYUIbA.

Bo3MoxHYI0 onacHOCTh mpelcTapJ/seT coGOH B3PHB ra-
30B. [loaToMy Heo6XOAHMMO HpeIOTBpamiaTh MOfBJACHHE B
CHCTEMe B3DHIBYATOH ra3oBO3AyIIHOH cmecH. I1ponan ¥ npH-
POIHHIA ras, a Takxke OHOras B OTJHYHE OT BOAOpOAA H
OKHCH yraepoaa o6pas3yioT ¢ BO3AYXOM B3DHIBUATYIO CMECh
TOJBKO B OYEHb y3KHX rpaHunaXx. Cael10BaTebHO, MOXKHO
fe3 BCAKOrO pHCKa AOTMyckKaTb Gogbliue — Gogdee 25% —
no6aBkH Bo3Ayxa. EcTeTcTBeHHO, YTO HPH 3TOM YMEHblIAeT-
cd TeMJIoTa CrOpaHHs.

OmnacHocTp B3pBIBa Ta3rodkiepa (B pesyabTaTe
H30BITOMHOrO J[ABICHUA)

Ecau ras, saxoasmuiics moj H3OBLITOYHBIM AABJAeHHEM, BHe-
3amHo pacuiupsaerca (Hampumep, B cayiae aedexra 060-
JIOYKH),— 9TO BCerza upesaro onacHocrtoio. IlosToMy wue-
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00X0AMMO OUeHb BHHMATE/IbHO OTHOCHUTBCA K BHINOJTHEHHIO
HHCTPYKINH, OTHOCAILMXCA K COCYZAaM BBICOKOIO AaBJeHIs.
J7si pezepByapoB HHM3KOTO J1aBjeHHd ONACHOCTh B3PHBA
ype3Bbiyafino mana. Hanpusep, cuengHanbHo B IPaBHAA TeX-
HHKH 0Oe300acHOCTH OpH OOpameHuH C cocyjgaMH, HaXons-
muMica nol nasiaexneM (VBG 17), He BKJIOUEHB HHCTPYK-
MM, Kacamlliiecsd pe3epByap0oB HH3KOIO  JaBJGHHA AM4
TOPIOYHX TAa30B, KOTOpHeE CJaIyXKaT 4a OBITOBBIX  HYXK[
[149]; OuorasoBEle rasroJbaepbl TOXe He HOAXOAAT HH K
OJHOMY M3 paccMaTpHBaeMbIX TaM TpeX KJIaccoB TaKdx
cocynoB. Takum o6paszoM, npaBHJbHO CJel0Bajdo Obl TOBO-
PHTb He 0HOrasoBHIH COCYA, @ TOJbKO OHOrasoBBIH rasroJib-
nep.

C TOYKH 3peHMs NTDHMEHEHHs rasa B CeJbCKOXO3AHCT-
BEHHOM NPOH3BOJACTBE K GHOrasoBOMY T'a3TOJbAEPY MOKHO
NpeibABUTh He CAMINKOM o0peMeHHTenqbHOe TpebOBaHHe:
COXpaHeH}e NOCTOAHHOIO MHHHMAaNbHOTO aaBidenud. Ciimil-
KoM Oonpiuoe NpeABapHTEIbHOE AABJEHHE MOXKHO B Kaxk-
IOM OTIeJbHOM cayyae pery/JHpOBaTb ¢ TOMOWIBIO DEnVK-
LHOHHOrO KaanaHa. MunnvanpHoe pabouee gaBlerie JOIK-
HO OmTh B mpegenax 0,7..1,0 kIla, uTo6sl razoBrie npuGopH
mornu paboTare GecmepeGoiino. ITockoabky GakTepun mpo-
H3BOAAT OHOTa3 He3aBHCHMO OT JaBJCHHA B CHCTeMe, 1aB-
JeHHe rasza B rasroapaepe 0e3 QOTOJHHTENbHOTO CHKATHS
MOJKET JOCTHraTh HECKOJbKHX NecAThX Meramackans [87].

‘MexX gy peakTopoM, ras3ronbaepoM H TOTpebuTedsaMu
pasmemaeTcst cjelylomias JONOJHHUTE]bHAdA annaparypa
(cM. raaBy 6): yCTPOHCTBO AJf 3amUThl OT 06patHoro yia-
pa miaMeHu B BHJe TPaBHHHOTO (HIbTPA; raz00CylIHTeNb
(ans ymanesus Baaru); JAecynbQuTaTop (AR yAJeHHSA
HeS) u B oTpesbHEIX cayyanax peayKUHOHHBIE KiaamaH.

B npuHuxne Oxora3oBas yCTaHOBKa, TpPHHAAJAeXKAarast
CeNbCKOX03AHCTBEHHOMY TPeATPHSITHIO, OTHOCHTCH Npexae
Bcero ¥ xoMuereHuuu CesbCKOX035AHCTBeHHOro ofmecTsa
crpaxoBatenefi @PI'. B mpasniax no rexHuke Gezonacsoc-
TH, U3daHHAX 3THM obmectBom [148], 6rnorasosble ycTauos-
KH paccMaTpHBAlOTCA B pasjene 5 (CM. IpHiOKeHue 2).
Xota 3TH persaMeHTaluu ObAH paspaboTass eme B 50-e
TOAHl, OHM AeHCTBHTENABHB U Cerofins, UToOH YIPOCTUTE MM
M3MEHHTh HX, TpebyeTcsa 3ampoc Ha' HMd DYKOBOJACTBA
Cenbckoxo3faficTBeHHOTO ofmiecTBa crpaxosatenaeli GPI B
Kaccene, xoTopoe po/xHO OyAeT pelHTh BOIPOC uepes
cpofi CoBeT o TexHuKe OeszomacHocTH. Ho B m060M cayyae
IPH 3TOM HCXOTAT H3 VKe JeHCTBYIOLIMX persaMeHTanu#
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AHAJOTHYHBEIX TPO(dECCHOHANbHBIX COI030B H opraHuzanuii,

rakux, kKak [Ipodeccronanbroe o0belHHEHH® ra30- H BO10-

cHaGxatouux npeanpuatuii; [epmaHcKii colo3 CnenHaIuC-

TOB IO T'a30- W BOJOCHaGxkeHuto; ['J1aBHBIA COIO3 peMecieH-

HBIX TIPOQeCCHOHANBHBIX OOLIECTB; ITpodeccronaabuoe

00UIeCTBO  XUMHUYECKOH [TPOMBIILVICHHOCTH; denepansHoe

O6IIECTBO MYHHIMIIAJABHBIX CTpaxoBaTeJel OT HeCHaCTHBIX

cnysaes (BAGUV), B Benenns KOTOPHIX HAXOAATCA yCTa-

HOBKY 715 OYHCTKH IOPOJCKHX CTOKOB.

BO.IBIIMHCTBO TPO(ecCHOHANbHBIX O0LIeCTB NpHMEHAET
A5 CIyyaes, MPeACTABAAIMX OOIMA HHTEpeC, OIHHM H Te
)Ke KOHKDeTHHe perjdMeHTallii, COr1acoBaHHbie B Pe3y/b-
TaTe 06CyKACHUS.

[Ipexie Bcero—3To NpaBuaa And  TPelyNpexIASHHA
HecyacTHHX cayyaes: «['asoBple TPeANPHATHA» (VBG
$52) — B HacToAmee Bpems mepepabaTeBaeTCA — H «["a3np»
(VBG 61).

OG6e 3TH HHCTPYKIHH He ODHEHTHPYIOTCA Ha TakHe 0€o-
Grie cayuan, kak «[loayuenne Guorasa» HIH «[Tonyuenne
rasa B pesyabrate Opoxenus». TonbKO B_paspaéaTbIBaeMon
B HacToamee BpeMs HHCTPyKwiu Ne 175 BAGUV («IIpa-
BHJA TeXHMKM 0e30MacHOCTH 1M YCTAHOBOK MO OYHCTKE
CTOUHHX BOJ — COOPYMKeHHe M OCHamleH#e 000pyaOBa-
uHeM») TOBOPHTCS O CHNelHaNbHBIX YCTAHOBKAX 1A MOJIY-
YeHHSI rasa, TAK YTO 3TH PerJaMeHTallii MOXHO HCIOJB30-
paTh a5 OpHenTHpOBKH [145]. OcobenHo HeoOX0AUMO OT-
MeTHTh CJIeAVIOIHe TYHKThl YIOMAHYTOU HHCTPYKIHH:

1. B kauecTBe aBTOPHTETHBIX DerinaMedTaliid B OTHOIUICHHH
TeXHUYeCKHX BOmpocoB AelicTByloT «IlpaBuaa Gesomac-
HOCTH TpH THOsyyeHHH rasa» QerepajpHOro cowsa cre-
LHANHCTOB N0 raso- u BomocHaGxenuw (DVGW), a Tak-
&e cooTsercTBylomue cranaapte DIN.

2. Onucanye yCTPORCTB AJs 3al[HTHl OT 06paTHOro ynapa
mJiaMeHH, YCTAHABJAMBaeMbX MEeX1y peaxkTopoM H ras-
FOJABIEPOM, a TAKKE MEXAY NOTPeOUTedsAMil H Iasrofp-
IepoM.

3. B oramune ot peranamenramnii (DVGW), kacaoummxcs
moayuenus rasa, d crariaptoB DIN B ycTaHOBKax a3
OUHCTKH CTOUHBIX BOJ pa3pellaercs HMCIONb30BATh Tak-
&Ke miacrMaccoBele TpyOH (M3 TBepAOro 3THAGHA HJH
yAapOUpPOYHOro TONMBHHUAXAOPHAA) AJA Fa30TPOBOLOB.

4. TlpuMenenne MOWHBIX JecyabduraTopos. B cnyuae
CAHIIKOM BEICOKOTO COJIepIKaHuA cePhl BO3HHKAeT omnac-
HOCTb CAMOBOCIHJIAMEHeHHs DU PEreHepaintH.
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5. DpdekTHBHAA BEHTHAALNA BCeX HOMeIEeHU.

6. 3auura ycTaHoBOK OT OMACHOCTH B3PHIBA.

EcTecTBeHHO, HEOOXOIHMO yUHTHIBATH TAKXKe BCE 3aKO-
HBH H Npeanucanus, aefictsyromue B OPI (mampumep, oc-
HOBHBHIE TOJIOXKEHHSA 10 MPEeIOTBPANIEHHIO B3DHIBOB H 3aKOH
O mpapuiax Ge30MaCHOCTH NMPH O6pamIeHHH ¢ MAllHHAMMH),
KOTOpHlEe CTPAxOBHle OPraHbl HCHOAB3YIOT KakK OCHOBY NpH
COCTAB/JEHHM CBOMX HHCTPYKIHE MO TeXHiKe 6230MaCHOCTH.
B HHCTPYKUMHM NO TeXHHKe 6e30macHOCTH, u3garHod QO6-
HIECTBOM CeJbCKOX03AHCTBEHHBIX CTpaxoBaTeJsefi, Tpeboma-
HHf HE NpeyBejdyeHH. B Heli MOXHO OTMETHTh CJaeayiomHue
NYyHKTH (CM. IPHJOKeHHE 2):

— JNeHCTBUTeNIBHO TOJBKO A/ Pe3ePByapoB BMECTHMOCTHIO
no 100 m3;

— COOPYXKeHHe — 10 OOmIeNPHHATEIM TeXHHUYECKHM IHpaBH-
JaM. DTO 0O3HAYaeT, HANPHMED, HCIOAB30BAHUE BBHILEYINO-
MAHYTHX «IIpaBug 6Ge3omacHOCTH NpH NOJYYEeHHH rasa»
(DVGW). YTouuste chepy npHMeHeHHs 3TUX NPaBUI
B KaXXJ0M OTHedbHOM caydae poqxkHO OOmecrso celib-
CKOXO35HCTBeHHBIX cTpaxoBartesefl. Ilo HacTosiiero spe-
MEeHH 3TO OBLIO HEBO3MOXKHO;

— CTPOHTENBCTBO H MOHTAX BBINOJHAET CNeldaJH3HPOBaH-
nasg ¢upma. EcrecTBerHO, YTO MOABOAKY rasa K moTpe-
6HTeI0 10/MKHA NMPOHU3BOIHTL 3aPeKOMeHoBanman cebs
dupma. OgHaKo eme He y1aa0ch YCTAHOBHTB, JONYCTHMO
JIM, HapHMeP, B AAHHOM C/yyae HCNOJIb30BaAHHE MJacT-
MaccOBBIX TPyOGOIPOBOAOB, KAaK 3TO paspeliaeTcs B ye-
TAHOBKAX MAJS OYHCTKH TFOPOJCKHX CTOKOB (XOTH mnpH
JAPYrix Buaax OOLIECTBEHHOTO ra3ocrabxkeHHsA UX He
IPHUMEHSIOT) ;

— BeHTHJ/IALHOHHbIE YCTAHOBKH;

— Oe3onacHble JaMIbl, MPHMeHAeMble B HOA3eMHBIX TODHBIX
paspaboTkax;

— fBesonacyble PACCTOSIHAA OT MECT TOJNYYeHHA rasa, a Tak-
JKe 3anpemesde Kypenus BOJH3H OT HHUX;

— 3JIeKTPONPOBO.1KA, COOTBETCTBYIONIIAA B3DPBIBOONACHBIM
BHAAM IPOU3BOICTBA;

— TOYHHE WHCTPYKIHH 1O 3KCIAyATALHH.

B coorrercTBUH ¢ HHCTPYKULHAMH OO6miecTa CeqbcKOXO-
3sHCTBeHHBIX CcTpaxoBartejefi Ha OHOrasoBele  PeakTOPH
BMeCTHMOCTRIO CBHIIe 100 M® pacnpocTpaHsoTes periamed-
tTanuid PexepaspbHOro cow3a CUEHAJUCTOB 1O raso- 1 BO-
AocHalXeHnlo, HauPUMep, MPHMEHSeTCsd TaKKe npenluca-
wie Ne 61 «['aspl». 7 rasoBeIX pe3epByapoB  HH3KOIO
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naBJeHHs BMecTHMocThIO Gonee 500 M3 v npu pabouem nab-
aennu 5 k[1a pefictBurensun pernaMentanud DVGW G 430,
«[IpepmHcaHus MO MOHTAXy H 3KCINIyaTalWH ra3oBBIX pe-
3epByapoB HH3KOro pabieHusi» u G 431 «llpenmucanus no
H3TOTOBJIEHHIO Ta30BBIX pe3epByapOB HU3KOIO AaBJAeHHS».
OnHako BCe 3TH DerfaMeHTAlMH He PacIPOCTPaHAITCS Ha
npocrefillie rasrospaephl H3 IIACTHKA WIH eMKOCTH H3
JIEHKH,

B npasusax no TexHHke GeaomacHocTH, H3gaHHBX OO6-
[IeCTBOM CeJbCKOX03AHCTBeHHBIX CTpaxoBaTeself, OTCYTCT-
BYeT MYHKT, 3ampeujafomdii TpHMeHeHHe NPOCTEHIINX Ha-
AYBHBIX Ta3roJbiepoB (cm. puc. 23). Ilpocroe 3zampiTHOe
orpaxkjeHue, NPemsATCTBYIONIee MeXaHHYECKUM HOBpexje-
HUAM, NpejcTaBiasieTcs caMo co6of pasymelomnmcs. Ha-
JAMUHe KB MOMXKHO CuMTaTbh HeoGA3aTe/lbHbIM TpeboBa-
rueM. Kenareabro Obl HMeTh OQHIMAJBHOE paspelleHye
Ha HCHONb30BAHWE MaJjblX Ta3ro/bJAepoB HOMHUHA/IbHOMH
BMECTHMOCTBIO 0K0,10 25 M3 i croumoctbio 300 mapox ®PT
3a 1 m% Jlo HAaCTOAmEro BPeMEHH CyHTajgach OOBIYHOH
BMeCTHMOCTh rasroabaepa, paBuas 0,8..1,6% oT execy-
TO4yHOro BHxoga rasa {79]. [Ipu 6JarompuUsATHEIX YCJAOBHAX
5Ta BeJHUYMHA MOXKeT OhITh yMeHblleHa (HO He B TeX CJay-
yasx, KOIJla HECKOJIbKO pPEeaKTODOB HCMOJb3YIOTCS MOMepe-
MEHHO B OjHOH TeXHOJOTHYecKofi cxeme), mpd Hebjaro-
NPHATHBIX — OYEBHJIHO, JO/KHA OBITh yBeJHYeHa.

B coorBerctBuu ¢ §24 TlpoMblljieHHOro ycraBa He
HYXXHO 0hOopMJATh opHIHAJbHEIE JOKyMEHTH Ha COOpYXe-
HHe 6HOrasOBHIX YCTaHOBOK B XxoadfictBax. Ho aas ux BO3-
BegeHHa TpebyeTcs odHiMaibHOe pPaspelieHHe CTPOHTE/b-
HBEIX BJacCTeH.

6. IoxroroBKa (mMorasa K MCHOIb30BAHUIO

[Tpu noaroToBKe GHOrasa K MCIOJb30BAHHIO YYHTBHIBAIOTCH

B OCHOBHOM TPH 0BCTOATR/BbCTBA:

— ynajnenne HoS (obecceprBanne HYXHO HpeXJAe BCEro
ISt PeaOTBPANIeHHs KOPPO3MH, BHI3bIBAeMOH B 0coGeH-
HOCTH OCTATOYHHIMH TMPOAYKTAMH CTOpPaHMs, H YjajeHHs
SI10BHTOH 4aCTH (ra30BOH CMeCH);

~— ynasnerre CO; (mOBHIIAST TeNJOTY Cropanus rasa WU
HeoOXONHMO 1151 er0 CXKHKEHHSA);

— KOMIDUMHPOBAaHHE H CXKIKeHHe (NpH HCIOJIL30BAHHH B
KauecCTBe TOIIHBA JJsi TPAKTOPOR).
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3aTpaTh Ha MOATOTOBKY ra3a 3aBHCHAT OT €ro COCTAaBa,
tpeboBaHnfi MoTpeburTe]ss K UMCTOTE rasa M OT 3arpy3kKH
obopynoBaHus.

Obeccepunanie

[Toutn Bce mpuMeHAeMble B XHMHYECKOH MPOMBIILIIEHHOCTH

MeTo/ 16l 00ecCepHBaHHA TECHO CBA3AHBI B €IMHYIO CHCTEMY

¥ NO3TOMY He MOTyT OHTh 6€3 H3MeHeHHs MNepeHeCeHH B

NpakTUKy O6HOrasoBHIX ycTaHOBOK. ITo HalleMy MHEHHIO,

cleflyeT HCKMIOUHTh M3 PacCMOTPEHUsA C/elylouHe MEeTOMB:

— abcop6uroHHbe, B KOTOPEX HoS pereHepupyercs Kak ce-
POBOJOPOA (YIIepOAHEIH Meron, HAd abcopbuua ¢ Mo-
MOIbIO TPUITAHOJIAMHUHA)

— MeTOABl, MpuMeHseMBle NpH paboTe ¢ SIAOBHTHIMH Bemre-
cTBaM¥ (mprMeHeHe OKHCH MBIINbiKa);

— MeTOJbl, MPH KOTODHX BO3HHKAET ONAaCHOCTh B3PHBA
H3-3a 06pa30BaHUs cepoyraepoia (amcopOupOBAaHHE aK-
THBHUPOBAHHBIM YIJeM);

— Mmeton Knayca (ouenb 1oporoi, BOCCTaHOBJeHHE ¢B060oa-
HOM cepHl). ) ‘
Takum ofpa3oM, ocraeTcss JHIIb CTAphIH KaTaluTHYEC-

KM CyXOil MeToj C HCNOJb30BaHHEM B KauecTBe KaTannsa-

topa Fe(OH)s. 2JT0oT MeTOx MOXKHO NpEACTaBUTH B BHAE

(hopMyH:
2Fe (OH)3+3H,S =FesS3+6H,0 461,92 Tx.

Perenepanis Macch B MPHCYTCTBHH BO3]yXa BhIpa)aer-
CA 3aBHCHMOCTbBIO:

Fe,S3+1,50,+3H,0=2Fe(OH);+3S +60,28 Hx.

HaBecTHO, 4TO Macca KaTaJa{d3atopa NocTemeHHo ofora-
maeTca cepoli (MakcHManbHas crelleHb oborauwenna 25%)
M 4TO NPH pereHepamuu BHCBOGOXKAaeTcA 3HAYMTENbHOE KO-
JHYECTBO TEMJOTHI; 3TO JaxKe MOKeT NPHBECTH K BOchaaMe-
HEHHIO CUJABHO O6OoTrameHHOH cepod MaccH (CBexkasd macca
JMeeT KOPHUHEeBYH OKpacKy, o00orameHnHas — 4epHywo).
Croumocts 1 T Karanamnsatopa— 600 mapox ®PI. Pacxon
MacCH CKJA4jblBAETCA M3 KOJAMYeCTBA ee, TOLIeAIIErs Ha
cBA3LIBaHHe ceprl (M® rasza/24 uXr cepn/m3) X4=r KaTa-
JAu3atopa/24 4, H NOTepb HA HCTHPAHHME 34 ONMH IHKJI.
OOGuludBIl pacXox KaTaldusaTopa NPH COAEPIKAHHU CepHl
0,1..20 r B 1 M3 Guorasa cocrasmsier okoso 120..130 r na
100 m® cyrounoil rasonpoaykuiu. IIpOMBILLICHHOCTD Tpel-
JaraeT YCTAHOBKM JJAf PAa3MHYHOH CyTOUHOH TNPOU3BOIH-

64 . A

-

TeJABHOCTH M DPA3NUYHOH CTelleHH MeXaHH3aLHUH, ¢ OTHe/b-
HBIMH peTeHepaTHBHBIMY KONOHHAMH MM CO BCTPOGHHBIMH
pereHepaTHBHBIMH KaMepaMH ¥ MpPOCTOH KoMMmyrauueit. He-
0OJIBLION BHICOKOMEXaHH3HPOBAHHHIH obeccepHBaTens 6a-
TAPEHHOTO THIA AJA CBeTHNBHOTO I'a3a NpPH CYTOYHOM BEI-
xome 600 M3 ctour okoao 30 Teic. mapox ®PI. Koueuro,
AJas  YCTAHOBOK ¢ He0O/bIUMM BBIXOJOM rasa MOMKHO
CTPOHTE XO37HCTBEHHHIM CNOCOGOM NpPHUMHUTHBHHE Ofecce-
pHBATeIH, PAcCUMTAHHBle HAa GoJblUMe 3aTpaThl PyyHOro
Tpyaa (NOTOK rasa JOJKeH GHTb BCerga HamnpaBieH CHH3Y
BBEpX), HO NPH 3TOM Heo6XOAUM TI(ATeJabHBH eXeqHeBHH I
TeXHHYECKHH yxon!

Abcopbuuonnaa ounctka ot CO:

Xots COy mpeicraBasier co6oil HHEPTHEHI KOMIIOHEHT GHora-
3a, CHHXKAIOIHUHA BCAeCTBHE 3TOTO TEIVIOTY CrOPAHHsA, Of-
HAKO OH HH B KakOi Mepe He MPENATCTBYET HCNOJ/Ib30BAHUIO
Ouoraza. TonbKO B KPYNHEIX YCTAHOBKAX MOXKET MOHAJO-
6utbea abcopOuuonnas odnctka Guorasa ot COj, HO 3TO
BO3MOXKHO JIHIUb IPH 3HAYMTENBHHX 3aTpatax u Gymer pa-
LHOHAMBHBIM H 3KOHOMHUYHEM IPH Ouelib BHICOKOM CYTOUHOM
BHIXO/le raza W yTuausauuy yiaasemoro COq.

HKomnpumuposante Giorasa

B 50-x romax B HeCKONBbKHX 6HOTA30BHIX YCTAHOBKAaX mpo-
BOAUIN B BHIe 3KCHNEPUMEHTA CKaTve 6HOrasa Ioj BHCO-
KHM NaBJIeHHEeM, 3aNOJHANY UM GallOHB W HCIHOIb30BAJM
B KaueCTBe MOTODHOTrO TOMJMBA AMs TPakTOpoB. B Hacros-
€€ BpeMdA 3TO MNPEACTABAACTCA  Helenecoo6pa3HbHM 1o
ABYM TPHYHHAM: $3-32 6OJBIUOR JOHOJHHTEJSBHON MAaCCH
6anjoHOB A% CKATOTO r43a W BBICOKOH CTOHMOCTH KOM-
IpHMEpOBaHHA. BhimycKaeMele NPOMHINAGHHOCTBIO 50-1HT-
POBHE 6a/JIOHK 114 CXKATOTO ra3a HA HOMHHAJBHOE /14BIe-
nue 20 MIla umenor maccy 65 xif u MOTYT BMECTHTb He 6o-
Mee 10 m® rasa, 4To cooTBeTCTBYeT 6,2 /i AM3EJABHOTO TOMIH-
Ba. Jlas paGoTel TPaKTOpa MOMmHOCTHI0 50 XBT B Teuenue
TIOJOBUHE CMeHBl TpebyeTca B cpexdeM 32 1 JH3eJbHOTO
TOmN{Ba HAH UATH OaJOHOB €O CXKATHIM rasom.  Ecau
YIeCTh NONOJHHTENbHBIE KPENJeHHs, TO 3TO COCTABHT JO-
NONHHTENbHYIO Maccy He MeHee 400 kr, KoTopas Oyner
MOCTOAHHO HAXOJMTBCA HAa TPAKTOPe BO BpeMsA ero pabo-
Tel. ITpH cTOMMOCTH 3TMX mATH Gaanmouwos 3000 Mapok

5 3axkas 8706 63
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®PT, roJOBHX aMOPTHU3AUHOHHBIX OTYHCJAEHMSX, PaBHBIX
189, or 3Tofi CyMMBl, W TOX0BOH HapaboTke TpaKTOpa
500 y JONMONHHTEJbHBle 3aTpaThl Ha | M3 Ouorasa cocTas-
asuot 0,09 mapku PPT. Ilpumenenue rasoBbix 6aJ10HOB Ha
MeHblllee HOMHHAJIbHOE 1aBJeHue, HampuMep 0asiOHOB /4
mpomada, Heienecoo0pasHO, TOCKObKY B 3TOM BapHAHTE
Heqip3st Oyzer obecmeduTb 3amac rasa, TpeOyeMbil s Bec-
nepeGofiHoii paGoTel TpakTopa. Pasymeercs, 0aJN0Hbl g
raza BbICOKOIO JaBJeHHsi NOoIJeXkKaT CTPOTOMYy KOHTDPOJIO
M HCIBITAHMIO, YTO ONATh-TaKH 00yC/IOB/AHBAET N0TONHUTEb-
Hple 3aTpaThl. KpoMme TOro, NPHXOAMTCA — YIHTHBATH HH-
CTPYKIIHH, KacalougHecsi CKaToro rasa, Taxk Kak OHM pac-
IPOCTPAHSIOTCS H Ha MePelIBHKHBIC eMKOCTH, HaXONSAIHECH
101 1AaBJEHHEM.

[To naHHBIM TPOMBILIJIEHHOCTH, CXaTue fuorasza moj
BEICOKHM jaBJeHHeM 3KOHOMHYHO TOJbBKO MPH OYeHb BBICO-
KOH mojaue M BBICOKOH rojoBO# 3arpyske KOMIIPECCOPHOH
ycraHoBKH., CaMmast MasONPOH3BOJHTe/bHAs yCTAHOBKA, KO-
Topasi yiKe Cd4HTaeTCsi He9KOHOMHYHOH B MPOMBILLICHHOCTH,

CTOHT:
KOMIIPECCOp BBICOKOTO JaBJeHHs (50 wm3/u

50 thic. Mmapok OPT
pesepByap A/ XpaHeHHs rasa (30 M3, 4 MIla— 1,5..1,75 mapxu OPT

na 1 o)
(B RaHHOM cJyuae MOMKET He yUHTLIBATHCH, MOCKOJIBKY HCKJIOUder

HEeO6X0AMMOCTE B Fasrofbiepe)
ra30HAMOJHUTEIbHA YCTAHOBKA 1A JABYX KOMILI
0B — 0K0J0 30 Toic. Mapox ®PT
seMeqbHblll yYacToOK, cTpoenue, (yHIamenT, CpeacTsa TeXHU
HOCTH, HaJOr, TPyGONpOBOJBI, ~apMartypa, MOHTAaX H
100 Teic. mapox @PT

npu 20 MIla) — okoa0

exToB mo 5 OaJJo-

Ku Oesonac-
ZIp. — OKQJIO

Bcero okoio 180 thic, Mapox ®@PT

[1ps 3ToM He y4HTBIBAJHCh 3aTPAThl HA pesepBHBIH KOM-
mpeccop B CAyyae aBapuH, Kak ST0 J1ealoT 0GHUHO B NPO-
MBLLIJIEHHOCTH, yTOOB H30exaTh yuepOa mpH OTKase oc-
HOBHOIO arperaTa.

Komniext u3 12 50-iuTpoBbix GaJJIOHOB CTOHT OKOJIO 7,5 ThIC. MAPOK

oPr
Komnaekt u3 28 50-1uTpoBbix (a/llIOBOB CTOMT OKO/IO 12...14 Tbic. Ma-

pox ®PT
OpHeHTHPOBOYHBIE TOJ0BEIE PAacX0abl HA TAKYI0 yCTaHOB
Ky COCTABJAIOT!

—— aMOpPTHBAMHOMHbE OTUHCIEHHT, YI/aTa MPOLEHTOB, CTPAXOBALHE, pe-
MOHT, HAJIOr — 0K0JIo 18% CTOHMOCTH YCTaHOBKH ~ 32 TbiCc. Mapox

OPT;
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o

g ad

— omyata TpyZAa KBaaHGbHUIHPOBAHHOT
0 paGouero. Ity cn
. euan -
Baliylo yCTallOEKY 10JIKeH 0GCIyKuBATH TOJbKO }éneungnncf’snggﬂ

®e MOXeT O0CJy:KUBaThb u 6HOT
K1 a30BYIO
pox ®PT; VIO yCTahOBKY) ~ 40 Thic, Ma-

— 34 paTbI Ha QHQPFHI‘O — OKO0.J10 0 0«) KH (D -
T Mapr 3 H
. : ) PXE PF Ha 1 M KOMHpHM

-—gp?O;;)ngTo(l)iH;%?r?Kle KSOMl'IpeCCOpHOﬁ YCTaHOBKH (0X0.10 375 Thic. M3
M® KOMIDHMHPOBAHIIOTO OHO o

ras -

HO BO3pacTaer nmpumepno na 0,24 mapxu OPT ¢ AomodHTE>

Py HacTHYHON sarpyske (200 teic. M3 B rog) Ha 0,41 mapxku ®PT

npi i
(Dppirqacmqﬂon sarpyske (100 tee. M® B roa) ma 0,77 MapKH

Taxiy o0pasoM, KOMIpUVHDOBaHue OHOTasa H3-3a
CJIHEJIJKQM BBICOKHX 3aTPaT MOJHOCTBIO HeledecoolpasHo.

) LpYTOH aJbTEPHATHBOH MOXKHO OBIIO OBl CYHTATH CHKH-
ﬁ;:}.z L';'Azc\),{ﬁ% NPH IOCTHKEHHH HM KPHTHYECKOTO COCTOS-
} TEISIII, ! a,——82,50C) HJIW OPH HOPMAaJbHOM IaBJeHHH

- ) epatype — 161 °C. CooTBeTcTByIOIAST KOMIJIEKTHAN
yczaHOBKa A CHMZKEHHS NPHPOJHOTO rasa (HeGoJbilast
YCTaHOBKa) C NPOH3BOAHTENbHOCTbIO 200 M3/4, 1O JAHHBIM
gg%MzréuneHHocm, 1CTom 2,6 MaH. mMapok OPT Hpu mon-

3arpyske 1 m® rasa o6xo :
HTCA 10
mapxu ®PT, * Aopose wa 0,35
npe§ He;mCTa)TKaM «co0cTBeHHO > (T. e. mpHHaeXaluel
HPHSITAIO) KOMIPECCOPHOH yC T
TAHOBKH OTHOCHT
CaAeAyIOUHe; o T
— JOTNOJIHHTE/IbHAA TOTPeOHOCTh B NI0IA/LH;
~—— 4YKEPOJIHOCTh N0 OTHOLIeHH i
3 0 K CeJbCKOX034HCT ’
NPOU3BOACTBY; peroNy
—BEICOKME Pacxoibl Ha NPelyCMOTDPEHHEE 3aKOHOM MHCIbI-
;21{25{ Ha Gesomachocts — 500 mapox ®PI B CYTKH;
—— HEOOXO0IHMOCTh B KBAAHDUIIMPOBAH ,
HOM 006ca

nepcoxnaJe; P yrisaome
— 6O.H6bLHHe 3aTpaThl HA PEMOHT H 3aN4acTy;

HEOOXOAMMOCTh aBAPHIHOIO pesepBHPOBAHHS BO u3be-

KaHHE 3HAYNTEJIbHOrO BO3MOXKHOTO ymepba B cayuae

BBIX01a YCTaHOBKH U3 CTPOS;

— JIOTIOJTHUTE/IbHEIE BH 1Bl CTPAXOBAHHSL.

7. HCHOJII::%OB&HHQ onorasa

Be¢ 3
npﬂl;fc{)alfll C T€M, 4TO B faJ/bHelIeM U3J0KeHHH Mbl He Oy nem
Cﬂe;lyf);uTb Kakue-mi00 1aHHBle 10 3TOMy BoONpocy anMeM
J He 3HadeHus (/1) cpegser : A
O BEIXO
1 xr opranuveckoro CYXOT0O BelllecTBa: 1@ Ouoresa s
HaB033a KPYNHOrO pOratoro ckorta ., . 200

CBHHOrO  HaBO3a . . .
OTHYLETO moOMeTa A R
400
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¥ KOJIMYecTBO 3Hepruu B 1 M3 6uorasa (coxepikamero OKono
60 % wmerana), paBHoe 22 MJ[k.

TMockoabKy pedb HAET O 3aMeHe 0MOrasom ppyrux 3Hep-
roHocutesneli, TpeGyemoe €ro KOJHYeCTBO He MOXKeT ObiTb
NPOCTO PACCUHTAHO 4epe3 NPHBEIEHHYH BEIHYHHY YaAeb-
HOfi 3HEProeMKOCTH: B KaXKAOM KOHKDETHOM cJjyuae NpH-
MeHeHHs ra3a HeoOXOZMMO YUYHTHIBATh pasjHuHble KO3(-
(uLMeHTH moJe3Horo aeficTBusa. Huxke npubeteHst 314 3Ha-
YeHHA 1J5 THIHUHBIX C/AydaeB HCIOJb30BaHHA rasa (3Ha-
yuTeJbHO coBnajatomue ¢ 1aHHbiMu Peabamana [28]).

Tabauya 11, KosthdHuueHTH NOAe3HOT0 AeHCTBHS

JLO10AHK-

Kosddu- TeAbHbI

HHeHT MHOXUTEAb

BHeproHocuTe b fnozesqoro NPU 3amede

neiicTBug 7| HEProno-

cureas

Guorasom

Hnaa oronuresbubix ue-| Koxc, yroae, mpupopubifi

Jgeft (mpu  monuoii| ras, Guoras 0,6 0,73
YTHAH3AHH) CpeTHJbHHI ra3 0,82 1,0
SJeKTpHuecKuil TOK 0,95 1,16

KoTebHoOe TOMIHBO 0,78 0,95
Ina npusona 3uepro-| Tas 0,28% 1,0
MalllHK Jlusenbuoe TOTJIHEO 0,31 1,13
bensuu 0,25 0,9

AaeKTpUYeCKHH TOK 0,85 3,04

* dupma Meubax maeT aAs CBOMX TasOBbIX [ABHrartesedt sHauyeHue 1n=0,35,
©OTHeceHHOEe K HHUBIUE)] TenyoTe cropaHus QH'

KoreuHo, HenoJ/Has 3arpyska norpeburessa CynecTBEHHO
cumxkaer oburuil KO3pQUIUHEHT [O0JIe3HOTO AeHCTBHA. Axna-
JOTHYHEBIe 3HAueHHA 3Toro KosdduuueHRTa 1/ NPOLECCOB
HarpeBa HJAM OxJaxKaeHus OyayT paccMOTDEHbl MosjHee, HO
OHM He CTOJb CYNIeCTBEHHO Pa3iHyaloTcid Mexny coboit
NpH MCNOJNb30BAHHH 3ICKTPO3HEPTHH HJH Iasa H MOTYT
ObITb TOJIOXEHbB B OCHOBY paciera YHCTOTO COxeprKarus
3HEePTHH.

B npusuune razosble npuOopbl ¢ TOYKH 3PEHHA HCIOJb-
30BAHHA NEepPBHYHOTO 3HEPrOHOCHTENs B3HAYHTRIbHO 3KO-
HOMHUHee, deM s;ekTponpubopbl (370 0O6YCJIOBJIEHO Bbi-
COKHMH TnOTepsAMH NpeoOPa3oBaHUA NPH MONYUYEHHH 3JeKT-
puyeckoro Toka). Kpome Toro, B HacTosmee BpeMmi
pa3palaTHBalOTCAd OTONHTENbHbIE YCTPOHCTBA, B KOTOPHIX
BHITYCKHbIE a3kl KOHAEHCHPYIOTCs, B Pe3y/bTaTe 4ero Jo-
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NOJHATEIBHO MOJIyyaeTcs TEIIoTa HCIapeHus copepxamei-
csi B HUX BoAbl [47], H, cienoBaTe/IbHO, IpHu pacueTe Gajnanca
9HEPrud MOXKHO BMECTO MOICTaBJAfgeMO# OObiUHO HU3IIeH
TEINOTH cropanus (Qu WCMONb30BAaTh 3HAYEHHE BBICHIEH
TENJIOTHl cropadnsa Q.

IIpy mosyueHHH 3/eKTPHYECKOTO TOKA4 ¢ NOMOLIbIO
IPHBOZHMOTO TA30BbIM JBHTaTesfeM reHepaTopa crnpaBeaJu-
BO cjienyilonee cootyouiesne: 1 M3 Guorasa paer 1,6 kBT-u
3MeKTPosHepruH. TemioTy BOabl W3 CHCTEMBI OXJAXKIEHHS
H TeIJIOTY, OTBOAMMYIO C BBIIYCKHBIMH I'a3aMH, MOXKHO B
KOHKPETHBIX CJy4aAx ZOHOIHUTENbHO YTHJIM3HPOBATH (CM.
paszena 7.2).

74. Menoassyemble apmapaTypa W MAIIHHBL

Cpesnnss Temsora cropaHus 6uorasa, CoOAepXKamero 0KOJO
60Y% wmerana, paBrHa 22 MJIxk/M3 Ilockoabky ropiouas
yacTh 0HOrasa COCTOUT M3 METAHA, ero MOXKHO MPHYUCIHTH
K cemeficTBy rasos «[I» (mpupoxgnble rassi). WM Ges Toro
O4YeHb HH3KAaA CKOPOCTh DACHPOCTDAHEHHS NJAMeHH B Me-
TAHO-BO3AYLIHOA cMecH (mpuMmepHO 43 cM/c), xapakTepHas
/A TIPUPOAHOTO raza, NPH HCNOJAb30BAHUM OHOTA3a CHHU-
xaercs emle Gosbplie u3-3a BhicoKoi poan CO, (ara cKo-
POCTb AJif CMecH BO3ayXa U CBeTHJILHOTO rasa paBHa 65 cMm/c,
AJs  BO3AYIIHO-BOAOPOAHOK cMmecH — 265 cm/c). Meran
HMEeT TaKxkKe CaMyl BBICOKYI — OK0/10 645°C — remmepa-
TYPY BOCHJIAMEHEeHHH 1O CPABHEHMIO ¢ APYIUMHU TFODPIOUHMH
rasamu. Bo Bcex cdepax mpumeneHus Ouoras Beger cels
AHaJIOTHYHO NPHPOJHOMY Tasy, HO 1AeT HECKOJbKO XYJALIHE
nokasaresu. B crangapre PP DIN 3362 nepeuncient pas-
JNYHbIE TOABEPraeMbie CTAKAAPTHLIM HCHOBITAHHAM TIa3bi,
HAa KOTOPbl€ OPHEHTHPYeTCsH MPOMBIUINEHHOCTh, TakK, Hanpu-
Mep, BcA annapartypa, pacCudTAHHAA HA NpuMeHeHHEe Jio-
Ooro rasa, go/KHa ObiTh mpHcmocobaena k paboTe Ha me-
PeunCAeHHBIX B CTAHZAPTE rasax W/iH 00DPa3loBbIX ra30BbIX
cMecax. CoOcTBeHHO Onoras He BXOJHT B 3TOT NepeyeHb.
Diinixke Bcero O moaXoauT K 06pa3uoBOH Ta3oBOil cMecH
627, coctosmei u3 82% wmerana u 18% nHepTHOro Ny Hux-
Hee 3Hauenue uncaa BoGOe, KoTopoe Iy KHUT /s CpaBHEHH:
B3aHMO3aMeHeMOCTH I'a30B, COCTABAART A4 Guorasa ¢ Tell-
J0TOH cropanusa 22 MIIx/M2 okosio 24,5. Tasbl ¢ TakuMm xKe
unciom BoO6Ge u paBHBIM gaB/ieHMeM HCTeYeHHA OOBIYHO
MOTYT JCHO/Mb30BATbCA OZMH BMECTO apyroro Ges 3aMeHsl
ropenxu uau Qopcynxu. IlpaBza, 3T0T mokasaTeib He OX-

69



Ta6auya 12. CooTHoleHHe 3HAYEHHH TENIOTHI CrOPAHUSA PAZHBIX

A Buoras (ua 1 o° .CBeTH-
N " MIx ¥ —_ 3 .
eé"‘ﬂ“YCia) 569% ‘ 627; ] T0% (ma 139 |ra 1)
Buoras 56% CH, [20 MIx/M® |1 0,9110,8 0,60 | 1,19
To xe, 62 % 22,1 Mx/m| 1,11 | 1 0,88 0,66 | 1,32
» 70 % 25 MIIx/M® | 1,23 | 1,13 | 1 0,75 | 1,48
Ilpupoauniit 33,5 MIx/m®| 1,68 | 1,52 | 1,34 1 1,99
raz «JI»
CBeTHbHBI Ta3 16,8 MIIx/m3| 0,84 | 0,76 | 0,67 0,50 |1
ITpoman 46 MIx/xr |2,3 | 2,08 1,84 1,37 2,73
Kotenbhoe Tonaugo 36 MIx/a 1,8 | 1,63 1,4 1,07 | 2,15
To xKe 423 MIIx/xr| 2,12 | 1,91 | 1,69 1,26 | 2,52
Jluseapnoe tomueo: 36 MJIK/a 1,8 {1,631 1,44 1,07 | 2,15
Bensun {305 MIx/a | 1,58 1,88 | 1,22 | 0,91 | 1,82
Koke 27,6 J\&IT[}K/KI" 1,38 | 1,25 | 1,1 0,82 | 1,64
L K
DIeKTpHUECKHH TOK3,6‘7;E%%;—— 0,18 10,16 1 0,14 0,11 | 0,22

sHepronocuteaei (6es yuera xoaddunuenta molesHoro ACHCTBHI)

BaTHIBAeT TAaKOfl XapaKTePHCTHKH, KaK BO3MOXKHOCTL 00-
patoro yaapa miaMmenu. HauGosee ucyepmbiBamoLie Xa-
PAKTepHCTHKH FOPIOUMX [a30B MOXKIIO HAHTH B HHCTPYKIHH
DVGW G 260.

B o6uem paGouee naBaexie GHorasza LOMKHO NpubiiH-
IXaThCA K HHIXKHeH rPaHHLe MHHMMAJbHOIO ZaBJEHUsA, He-
ofxogumMoro ajiss pafoTsl amnapatyphl,” T. e. IPHMEPHO K
0,7...1 klla. CoBpevenHbe CeTH IPHPOAHOro rasa padora-
10T ¢ 1aBJeHueM Yy rasoBoro npubopa 2 klla. Ito o3Haua-
T, 4r0 OHOras mo CPaBHEHHIO ¢ IPHPOAHHIM ra3oM 006.1a-
7aeT HeCKOJbKO XyalleH CHOCOOHOCTBIO K BOCIJIAMEHEHHIO,
MEeHbINeH YCTOHYHBOCTBIO NJAMEHH M NO3TOMY NPeNCTaBisd-
eT GosplIME TPYAHOCTH NPH peryJdpOBaHHH NOC/AERHEro,
HanpuMep OpH YCTAHOBKE KPaHa Ha «MaJsblii OrOHb» B Ky-
XOHHBIX HJAHTAx. [lJaMa B 3TOM cJ/Jydyae MOXKeT CPHBaThCA
E CTOPOHY.

Bce 3T0 COOTBETCTBYeT Takxke 0oJjee PaHHHM HCCAEA0-
BAHHAM [0 MCIOJb30BaHHIO Ouorasa [45]. Temaory cro-
panus U paGouee naBieHHe MOXHO §e3 0COOBIX TPYAHOCTEH
noa1epKHBaTh HAa OTHOCHTENBHO NOCTOAHHOM YDOBHE, Ha-
npHMep ¢ moMouipio 0anJacTHOrO rpysa B rasroJbpaepe i
OPH CJAMINKOM GOJBIIOM IPenBapuTe/bHOM JaBJeHHH rasa
nyTeM BKJ/KOYEHHA B MarHCTpajb IPOMEKYTOUHOIrO razoBoro
peryaaropa. CiexoBaTenbHO, IPH Mepexoxe Ha Ouoras He-
06X0nHMBl JHIIb HE3HAUHTEAbHbIE H3MEHReHHS B annaparype,
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DAeKTpH-
Iponau KOTe!}bHOe Koreapuoe | [dusebuoe Benaug Koke qecKMH TOK
e 1 he) | poeg | pormee | roname | 1) | e T |
0,44 0,7 0,47 0,56 0,66 0,72 5,6
0,48 0,61 0,52 0,61 0,72 0,80 6,1
0,54 0,69 0,59 0,69 0,82 0,90 6,9
0,73 0,93 0,79 0,93 1,10 1,21 9,3
0,36 0,47 0,40 0,47 0,55 0,61 4,7
ors | U7 Lok | U BB LS| B0
2 H ':) 3 ? 2
8,?% %,17 é g 1,17 1,39 1,51 %?,g
H L 5 1 1)18 1: H
0,66 0,85 0,72 0,85 1 1,?8 1g,g0
0,60 0,77 0,65 0,77 0,90 1 7,70
0,07 0,1 0,08 0,1 0,12 0,13 1

uT00bl MPHCIOCOOUTL €e K MeTaHy (Hampumep,3aMena ¢op-
CYHOK), HO B NPHHIHNE He CYIIECTBYET CKOJbKO-HHGYIb
Cepbe3HnlX npol/eM IPH HCUOJAb30BaHHM OHOrasa B amna-
patype nJja nopupoaHoro rasza. [lepBble meperosopu ¢ Ha-
TOTOBHTEJNSAMH ra3oanuapatyphl MOATBEPAHAH 3TO MHEHHeE,
HECMOTpPs pake Ha OTCYTCTBHME ONbITa IpUMeHeHHsl Guorasa
B TPagMuHOHHBIX ra3oBuX npubopax. B Gmukafimee Bpems
HeCKO/IbKO pHPM COOMPAIOTCS IPOBECTH MCHHITAHHA B [EAAX
DOATBEPKACHHA THIOTE3 O TOPIOYHX CBOiCTBax Guorasa.
HOUSTOMy LeHH Ha 0HOrasoByl0 ammapaTypy B 3HAUHTE b-
HOH Mepe OyayT aHaJOTHYHB UeHaM Ha OPHGOPH Aad NpPH-
poaroro rasa. Ms-za HeGosiblIHX TMepeHalaaOK H OTCYTCT-
BHA KDyHHOCEDPHHHOIO BBIIYCKa OHH MOTYT OBITH jaxke
HEeCKO/IpKO 60J/iee BBICOKHMH.

Hast cpaBHenuss 6uorasa ¢ APYrHMH BHZAMH TONJHBA
0 HX TENJOTe CropaHHd H CTOMMOCTH MOXKHO BOCHOJB30-
BaThC faHHBIMH gHArpaMmbl (puc. 24) u rabaunn 12[24].
Ecin croumocTs mpousBoacTBa  GHOrasa  OTHOCHTCA K
YAGJIPHOR CTOHMOCTH JPYTHX SHEProHOCHTEeNefi Tak ke,
KaK COOTBETCTBYIOIIHE 3HAUCHHS 3HEPrHH B enHHHLAX,
IDUHSITHIX IPH ee OTIYCKe, TO HeHy 0HOrasa MOXKHO CUMTATH
TPHEMJIEMON C 3KOHOMHYECKOH TOUKH 3PeHHS.

Kommynukanus Mexay rasoBbiMu npuGopaMn 10/KHb
YCTaHaBAHBATh KBaJM(HUMPOBAHHBIE CHELHAJNHCTH C yue-
TOM  «TexHHyeCcKHX NpPaBHJI MOHTAXKa Ta30NPOBOLOB»
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Puc. 24. JluarpaMMa cpaBHEHHS CTOUMOCTH GHOTd3a CO CTOMMOCTBIO Ipy-
I'X BHACB TOIMHBA [24] (mampuMep, IIpH LeHe KOTeAbHOro TONJHEA
0,35 mapgku ©PTI 3a 1 7, Bx7IIO4aA 3aTPaThl Ha Tapy, CTOMMOCTh PaBHOIO
N0 yAeNbHOH 3HEPreTHYECKO LEHHOCTH KOnuuecTBa Guorasa Gyner coc-
TaBaATh JHIb O0koae 0,24 mapku OPT sa 1 m?).

(TRGI). T'azoBble npuOOpH QOMKHBL YIAOBJAETBOPATh Tpe-
GoBaHUSIM «3aKOHA O TeXHHUECKHX CPejcTBax Tpyaa» (3a-
KOH O 3aIUTHBIX YCTpPo#cTBAX A/ MAIUHH) ¢ TPUIOKEHH-
eM A u B. [Jas 60JblIMHCTBA ra30oBblX IpHOOPOB yKe U3-
1a¥bl craggaprbl DIN nin MHCTPYKUHH 10 3KCHJAyaTaldH
(DVGW—VEQG).

ITo moBoay oTaelbHBIX TPHOOPOB, B KOTOPBIX MOMKHO
HCHO/b30BaTh 0Horas, Heo0X0auMO CKa3aTh Cjaeylolee.

FopesnKa nJsi OTOMMTEJbHLIX yCTaHOBOK. lMcmosbayercst
B CHCTeMe OTONJIeHHs JKHJbIX IOMeHIeHHH Kak B BHJE
oObluHbIX ropesok ¢ 3abopoM aTMOC(epHOro BO31yXa,
TaK ¥ B BUE TOPRJAKH ¢ AYTbeM, KpoMe TOro, g TOz0-
rpeBa BO31yXa B Das/HuYHbIX CYLIW/IKAX, KOHIHLUOHHPOBA-
HHS BO31yXa B INOMEMIEHHSIX H B BUHOKYPEGHHOM HPOH3BOJ-
crBe. Hekortopble TpealpHHHMATENH yKe HCIO/Ib3YIOT I0-
pejikd Ha rase, THOJIy4yaeMOM IDH OYMCTKE CTOYHBIX BO,1
(HanpuMep, A1 OTOIUIeHHSI OOLIeCTBEHHBIX MJAaBaTe/bHbIX
GaccefinoB) Kak ¢ 3alopom arMocdepHOro Bo3ayxa, Tak U
¢ mojavyed BO3jyXa moj jAaBjeHuHeM. B mpuHnune 3gech He
0XKHULAIOTCH KaKne-aub0 TPYAHOCTH, €CAH HCHOJb30BATh
anmapatypy B BapuaHTe AJd npupogHoro rasa. [Hpyrue
(bupMbl TOTOBbl MPOBECTH HCC/AEIOBAHUS HTPOULECCOB Tope-
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gua Guorasa, 4ToObl COOTBETCTBYIOUIMM 00pa3oM MpPHCIOCO-
fuTb CBOW TOPeJKH K IMepexody Ha 3TOT Buj TomauBa. M3-3a
MeHbIe#, YyeM y IMpHPOJHOTO ras3a, CKOPOCTH TOPEeHHSI B
rasoBbIX KOTJaxX, OUEBHHO, ClelyeT HeCKOJIbKO YMEHbIUHTb
HArpy3Ky ropesok Bo nzbexxkanue cpbiBa maaMerH. [lostomy
MakcuMaJbHble 3HAYEHHST TEMJIOBOH MOHIHOCTH ropenok Oy-
AyT HecKOJbKO HHXKe. [ HopMaJbHo# paloTel TOpesox
¢ ayTbeM Tpelyercsl NaB/JeHHE HCTEYEHHSI rasza Ha BXOje
B ropesky mopsiika 1..1,5 kIla. DTo He mpuBezer K cy-
[ECTBEHHOMY VAOpOXKauHio anmnaparypsl. CepuiiHbl#i Bbl-
myck anmapatypsl anas 6uorasa tpefyer cunenua/dbHOTO pas-
pewennss DVGW. BropoueM npoMbllUIeHHOCTb yiKe IIOCTaB-
JsieT ABYXTOIJIUBHble TOpPeJKM 15l .paboThl Kak Ha rase,
TaK H Ha KOTeJbHOM TOILIHBE. '

Bopnonarpesatenu. 3jech He chaefyer OKHAaTh KaKHX-
Ando TPyAHOCTEH B 3Kcmiyartainnu. Tak HasbiBaeMmble YHH-
Bepca/bHBEE ra3oBble mpubopbl moaxoZAT aasi palotel Ha
Bcex nepeyucjeHHHX B craHpapre DIN 3362 rasax u ra-
30BBIX CMecsX.

Ia3zoBble NIMTHI ¢ ropejKaMy HA BePXHeH HNOBEPXHOCTH
H ¢ AYXOBKaMH. 3jeCh TOXKe HieT peys B oOmieM 06 HCnoJb-
30BAHMH <YHHBEpCaJbHBIX» Ta30Bblx mpubopos. Ilpu uc-
I0/Ih30BAHKHH 0HOrasza B AYXOBKAaxX HHKAaKHX TPY1HOCTeH He
npeaBuautcs. Yacrs mpegnpuHuMarteneil IPHIepKUBAIOTCA
MHEHHS$, YTO KYXOIIHble ra30Bble NJHTBl AOJXKHbl paborarth
Ha Ouorase ¢ Tem1oToli cropauus == 22 MJIx/m® u pabouenm
Aasgenud 0,4 klla npu ycaoBum mepejesiki Topesiok AAst
NOYYeHHS TaK Ha3blBAEMOTo MOJA3YIIero miaMeHH, JTo 103-
BOJIUT oGecneuynTh paboTy NMIHTH C OTKPBLITBIMH TOpeaKaMu
B TOJIOXKEHUH <«MaJjibldi Orogb». Jipyrue HM3roTOBHTE]H CUH-
T4I0T, YTO jAaBJeHye ra3a 0JXKHO OblThb He Meree 0,75..
0,8 xIla, nHaye BC/aexCTBHE HEIO0CTATOYHOTO [0ACOCA BO3-
JlyXa HeJb3$l rapaHTHPOBATh HOJHOE CTOPaHHEe B COOTBETCT-
BHY ¢ rurdenuueckuMu tpeboBanuaMu. Takoe naBjieHue
MOKHO obecmeyuth B JwboMm caydae. Kax caegyer H3
IpUBEIEHHbIX BblIIE J4HHbIX, HCIOJb30BAHHE TA30BbIX MpPHU-
Gopos ¢ gaBienueM 10 5 K[1a (B IpOTAHOBBEIX YCTaHOBKAX)
He mpejcTaBasier Kakux-1ubo 3arpyamennii. [Ipescrasias-
ercst nesecooGpasublM BblOpaTh exnHoe 0a30Boe 3HAUEHHE
npejBapuTeNbHOrO ZABJAGHHS Tas3a, HA KOTOPOE MOTYT
ODHEHTHPOBATbCS Bce  (DUPMBI-U3TOTOBUTEIH TPH KOHCT-
pyupoBarnu 6uorasoBofi anmapatypbl. B mportuBrOM cayyae
Ipujiercs yCTAHABJAHBATH I'a30Bble PeIYKTOPH, YTO CBSI3aHO
C HeolpaBjaHHBIM y10POXKAHUEM anmapaTtypsl.
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Xosoan/ibHbie YCTAHOBKH, 31eCh peyb HAeT O XOJOIH/b-
HBIX MalliHax abcopOuHoHHOro TtHma. Byger #sroraBau-
BaTbCA «yHHBEpCanbHasi» Fa3oBas ammaparypa. Heobxonumo
GPOBECTH COOTBETCTBYIOIIHE SKCIEpHMeHTH ¢ (HOrasoM.
KoMIpeccopHbIX YCTaHOBOK MaJiOl MON[HOCTH, TPHBOAHMBIX
B JeHcTBlle Ta3oBLIM JIBUraTeJieM, [0Ka HE CyHIeCTBYer.
[TpuHpunuasbHbIX TPYAHOCTE NPH CO3AAHHH COOTBETCTBY-
IOIHX Ta30BBIX JBHTaTesNel He MOJKHO BO3HUKHYTb, XOTS
BPSA J¥ BO3MOMXKHO KDYIHOCepHHHOe NPOU3BOACTBO JBI-
ratesiefi A9 YINOMaHYThIX HeGoablux MomHocreil. Ilpo-
GaeMBl MOTYT NOABUTBCSL IpH pa3palboTKe aBTOMATHUECKOTO
nycka (cM. takxke pasgen 7. 2). Ceftuac Bepyrcsa paGoTHl
O NPOEKTHPOBAHUK aOCODOUHOHHBIX TEIJOBBIX HACOCOB C
HEOCPeACTBEHHEIM HCHOJAb30BaHKHEM rasa IJd HOJO0rpesa.
Takue macechl 3aJyMaHbl Kak IS TEMJO-, TaK H A XOJ0-
JiocHa0xeHus KAXMaTHIeCKuX yeradosok [113, 114].

HUudpakpacHele usnyuaTtenn. Bece HHppakpacHble H3Jay-
yaTenn moagexar o6sg3aTesbHOH TpHEMKe COGTBETCTBYIO-
M MHCTHTYTaMH, 3aHHMaombMucs mpobieMaMu  Hc-
MOJAb30BAHAST TOPIOYHX Ia30B, ¥ NOJMAB3OBATBCH HMH MOXKHO
s ¢ BegoMa DVGW. OpuH #3 u3rotoBuTe/ell «yHuBep-
CanbHBIX» Ta30BBIX H3JyuyaTejefd CuuTaeT, 4TO myTeM 3a-
MeHBl HarpeBaeMofi ra3oM KepaMHueCKofl IJIacTHHB H dop-
CYHKH MOXKHO 00ecneduTb yAOBJAETBOPHTeNbHYIO paloTy
npubopa Ha Ouorase. [pyrue npeAnpuHuMartesu NpHIep-
JKHBAIOTCS MHEHHS, 4TO WH(paxkpacHble u3Jjydares]H, Ipej-
Ha3HayeHHble [AJS MCIOJb30BaHWS CHKUMKEHHOTO rasa, Ha
Guorase paborarp He OyayT, TaK KaK 3TH u3jyuyaTesaH pac-
CUHTAHB Ha MaJeHbKOe IJaMsi H BBICOKHE CKODOCTH
ropeHysi, a 3TO NPHHIHIHAIBHO He HOAXOANT s Ouorasa.
B nozodiol cUTyallHd TOJNBKO OIBITEL IO HpaKTHUECKOMY
HCMOAB30BallHI GHOrasda MOTYT AaTh AOCTOBEpHYIO HHGOD-
Maluio 0 HeoBXOQUMOCTH TeX HNH HHBbIX M3MeHeHu#l BIJOTDL
10 mepejesKd KOHCTPYKuHK ropenkd. CaMblii BaXKHBIH KDH-
Tepuil AJ1s moayueHusi pasdpelrenus DVGW ma ncnosesoBa-
nHe 6uorasoBbX HH(PaKPaCHBIX H3JyuaTesdell — 3TO OTCYT-
crBue CO B rasooGpasHblx MPOAYyKTaxX cropanus. B mpus-
ILMIIe «yHHBepcadbHble» Ia30Bble HH(MPAKpaCHble H3/IyuaTeau
JOJIKHB ObITh NPUTOLHBIMU AJs1 3TOH Hean. [IpeanoxeHHoe
paHee pellleHHe — HCNOMNb30BATh [Js 3aXKUTAHAA TOpPEJKH
CXKMKEHHBII ras, a 3aTeM NepekJloyaTh ee Ha IHTaHHE
610ra3oM — NMpejCTaBsgeTCs] HexkelaTeabHbIM.

CraumnoHapHble ABUTaTein BHYTPeHHero cropanust. Onnir
paboTHl ¢ ras’oBHIMH JBHTATeNsiMH, MCNOJb3yOmELEMH OHO-
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ra3 B KauecTBe TOIVIHBA, HMEETCHA HA DPA3JHUHBIX IPEANpHs-
THAAX 1O OYHCTKE CTOKOB, e JABHTATeIH CAY:KAT AJIS IpH-
BC/a BEHTHJSLMOHHBIX YCTAHOBOK H I€HepaToOPOB, Kak mpa-
BHJI0, GOMBIIOH MOIIHOCTH,

B apyrux MecCTax Takxke NPHMEHSIOT CTaunlioHapHBE
HJIM aBTOMOOHJbHBle JABHratend, paboTamouiie Ha NpomaHe
KN MeTaHe.

DHPMBI-H3TOTOBUTENH I'a30BBIX ABHraTedeH:

HenGaxep Bepke, MenGax-Asctpust (cepuiHblil BBINYCK ra-
30BBIX ABHUraTenefl apdekTuBHoR MomHocTh0 30...2200 kBT) ;
Mamunensepke, Manxefim (cepuiiHble jaBuraTesin Ha
65... 1200 xBr);

Mamnnencabpuk, Ayrc6ypr-HiopuGepr (aBurartesnun Ha npH-
poaHoM rase momHocTbio 99 ... 130 kBT);

Haiimaep-Benu, LltyTrapt (aBuratenb Ha NPUPOAHOM rase
M 407 hQG);

®opasepke (15...36 kB, ckoHcTpynposanuslit s HeGoIb-
IIEX HATPY30K).

B 50-e roasl MHOrne CeqbCKOXO3sIHCTBEHHBlE TPAKTOPHI
paboraan Ha cxxatom (1o 35 MIla) Guorase, nomemaBbiieM-
¢st B Gansonax [108]. Buicokoe cxkathe rasa HeoOXOZuMO
IJIsL TIepeBO3KH ero Ha TPaKTOpe, 4TOObH MOMXKHO OhLIO 3a-
nacath B 0aJjoHax HeoOXOoAHMOe KOJAHYECTBO 3TOTO TONIH-
Ba. Ho takoe mpumenenne Guorasa He3KOHOMHUHO, BO-Tep-
BBIX, 1¥3-32 HEOOXOAMMOCTH B MHOIOCTYIEHYaTOH KoMmmpec-
COPHOl yCTaHOBKe, BO-BTODBHIX, H3-332 OYeHb KECTKHX Tpe-
GoBaHu#l K TexHuke O@3011aCHOCTH (CM. Takike IJaBy 6).
DTO 3HAUUT, 4TO CErOJHS pedb MOMET HATH O NpHMeHeHHH
raza TOJNbKO B CTAIIMOHADHOM T'a30BOM ABUraTele HH3KOTO
AaBJieHlst, HanpuMep AJS NPHBOJAA BEHTHJSTOPOB, HACOCOB,
TPAHCIOPTEPOB, TeHePaTopoB H Ap. /A9 YMeHbIUeHUsS TOB-
PeXAeHHH OT KOPPOo3uu HeoOXxoauMo yaansath H,S.

Buoras umeer oxraHoBoe uncio 100..110 (ROZ>100;
CZ<10; meranopoe uncio 135), 7. e. OH XOPOMIO MOAXO-
NHT AJg nBHrateseil ¢ BHICKOH CTeNeHBIO CKATHs, HO 00Jja-
AaeT oueHb HH3KOH cHOCOOHOCTBIO K CaMOBOCIJIAMEHEeHUIO.
OO6biunas crenenb c:katisg —oT 8 go 11.

B ocHOBHOM peub MOMKeT HATH 006 HCHOJb30BAHMU ra3a
B OJHOM 43 JBYX IUKJOB CTODPaHHUsl, XapaKTepHbIX AJs ra-
BOBHIX NBHratenedl: B razoBoM lukie OTTO (C HCKPOBHIM
3aXKuraHueMm) H rasofu3eJbHOM LHK/e (C BIPBICKHBAaHHEM
HeGoJIbIIOH 03Bl 3aMaJBHOrO AN3€/bHOTO TOMIKBA).

OGrrunbple  aBUraTelIH, paGoraiomue 100 pukay OTro
(kapGiopatopuble ABHraTean), OTHOCHTEJBHO JETKO nepe-
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BECTH HA I'a3: A0CTATOYHO JHUIL 3aMEHHTb Kap6opaTop Ha

cMecuTenp (Tak nepeofopyAYIOT B OTJAR/ABHBIX CAyYasAX IBH-

raTeid JETKOBHIX M MalblX TI'PY30BHIX aBTOMOOHJeH).

[asonu3enbHblfi LUK OCyUIeCTBIAETCa 0e3 NpHHYIH-
Teqabroro 3axuradus. Okoqao 10..15% HeoOxoauMoro moJ-
HOTO TOIIMBHOLO 3apsja BIPBICKHBaeTCA B BHIE JH3€Jb-
HOrO TONJHBA B LMJAMHAP JJd BOCIJIaMeHEHHs TONJIHBO-
BO3JYIIHON CMeCH, ITOCKOJBKY TOYKa BCHJIaMEHeHH:A TIaso-
BO3AVIIHOH CMeCH BHIILE TOUKH BOCIJAMEHEHHS pPacIblIeH-
HOTO NM3€JbHOro TOmiHBa. EcaH He HMEETCA JOCTATOYHOrO
KoJHyecTBa GHorasa, MOXKHO BOCIO/Jb30BaThCA BapHaHTaMH
paboThl ¢ mepeMeHON nHK/Ia MO ra30JH3eJbHOMY HAH YHCTO
AH3enpHOMY nHKAY. OfHAKO c/iefyeT OTMETHTb, YTO CaMbli
3KOHOMHUYHBIH U3 HUX — ra3oBHi kA OrTo.

ITpu mepeBoje ausene, HaIPHMEpP OT CTapHX TPakKTO-
POB, Ha ra30BOe TOIHUBO PeKoMeHayeTcs (IO NaHHBHM [Ipo-
MBUIIEHHOCTH) NPOJenaTh CJAefyolie onepauim.

Mpu nepesoae Ha rasosuit HukKa O770:

—- 3aMEHUTh I'OJIOBKY IUJUHAPOB # CBEUH;

— IIOCTaBHTh HOBHlE MOPIIHH, ofeclednBamoliie YMEHbIIe-
HHe CTeNeHH CKaTHus H H3MeHeHHe KOHDUrypanHu xame-
PBI cropaHud;

~— CHATHh TONJIHBHBIH HACOC;

—- CHATL MEXaHH3M ONepekeHHs NOAa4YH TONIHBA;

— MOCTAaBUTL HOBBIH KOPUYC OPHBOAA A PeryaaTopa H
npephiBaTeAA-PaCIPeeNnTe s 3aKuraHus,

—- TOCTaBHTh HOBBIHi ra30Bblii CMECHTEIb, KOTOPHIH OOBIYHO
MOHTHpYeTCA Ha BcachlBaoomieM naTpyOke ausess H
npeicTaBasieT co6oH MPOCTOf CMECHTeIb ¢ IPOCCeNbHOM
3aCJA0HKOM;

— YCTaHOBUTh Iepe] ra30BbiM CMecHTeJeM Ta3oBhi pe-
AYKTOD (peryJasTop naBJeHMA rasa);

-— TOCTABHTh HOBBIA TPele/bHbI Pery/aaTop yacCTOTH Bpa-
[eHHA, TPeJOTBPALIAIOUIHI PA3HOC ABHraTes NOCpen-
CTBOM J[OTOJHHTEJbHOH APOCCENbHOH 3aCHOHKH BO Bla-
chiBatomeM natpyOxe;

— [OCTaBHTh HOBYIO CHCTeMy 3axuranus (OoGumy, mpe-
pBHIBaTe/b-PACIPENeNHTeN b, TPOBOIA, CBEUH).

Mpu nepeBojie Ha ra3oaH3eJbHBIH LHKI:

— 3aMeHHTL INOpwHH, ofecmeudBas H3MEHEHHE CTeleHH
CKATUA;

— II0CTaBUTHL HOBBIH CMECHTeJIb; .

-— YCTAaHOBHTb HOBBIE pPEry/Hpyouiie OpraHsl (Ha BIYyCK-
HOM H BHIOYCKHOM TaTpybKax);
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Puc. 25, Cpegnne 3Havehusi yuelbHOR CTOUMOCTH:

@ — rasoBblif ABHraTeds; & — rasoBbil ABHraTedb ¢ YCTPOHCTBOM AAS YTHAH3ALUI
TEMJOTH; 8 — ra3oBblfi JBHTATEeNL € YCTPOHCTBOM JMifl YTIJH3AUHM TENJOTHI M e«
HepaTopoM; 2 -— aBapHiiHbil Ausenbp-redepaTop; 0 — ra3oBblil ABHraTenb, paboTaio-
wii no udkay Orro (@, 6, 8,— And AJuTenbHol paGoTh).

— JMOCTaB{Th HOBBIH Ta30BHIE PEAYKTOP, rapaHTHPYOLHH
TOCTOAHHOE NpeJBapHTEbHOE JaBJAeHHE Ta3a.
IlepeoGopyaoBanne nuzesnefi, uHanpuMep OT CTaphX

TPAKTOPOB, HCIHOJb3YeMHEIX Ha CTaHOHape, TOXKE BO3MOXK-

HO, HO 10 CHX 1OD HH OfiHA H3 (PHPM He BHIIYCcKaeT HEOGXO-

duMple 118 3Toro Habopm peraseil, Murepec x mpousson-

CTBY TakuX HalOpPOB MOXKET MOSBHTHCA JHUIb NPH YBeJH-

YEHHH BO3MOXKHOCTeH HX COBITa, B NPOTHBHOM CJay4ae OT

3TOr0 BapHaHTa IPHAETCA OTKa3aThbCAd B IHOJAb3Y HOBHIX

CreHaJH3HPOBAHHBIX Tra30BHIX JABHraTesell. EcTecTBeHHO,

4TO nepeo6opy 10BaHHe BO3MOXKHO JHIb B 0OJBUIUX, XOPO-

IO OCHANIEHHBIX CNenHaNbHBIX MaCTePCKHX HJIH Ha 3aBOfax

caMoli GUPMBI-U3TOTOBHTENA, 3aTpaTh Ha mepeobopyaoBa-

HHE NI0KA elle He ONpee/ieHbl.

[Tepesox Ha ra3 Bjaeder 3a co60fi yMeHLLIEHHE MOII-
nocTH ABaraTeneff. CooTBeTcTBYIomHe nHdpPoBhe [10Ka3a-
TEJIH HEeCKOJbKO KogelJaioTess M A0CTHrawT B cyMue 30%
(C nM3e/ibHOrO Ha NPHPOAHBEIA ras — okoso 20%; ¢ upu-
poanoro rasa Ha 6uora3 — okosao 10%). MUHHUMAJBHO 10-
LYCTHMOE jpaB/eHHe HCTedeHHs 0HOrasa, TOCTYIAOLErO
B IBHraTesb, A0KHO ObITh He MeHbiie 0,4 x[la, Yaenpnni
pacxon TomnuBa npH pabore Ha Guoraze (60% wmerana)
TIPHE MOJHOH  3arpyske JBHraTens COCTaBJAAST  OKOJIO
0,65 m% (kBT-u). Mcxoast M3 3TOro, a/si HempepHBHOH pa-
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GoTpl aBHrartens MomrHocTbio 56 kBT Tpebyerca 32,6 wm®
fxorasa B yac, a NpH cpexHefl 3arpyske — oxosao 60 M® Ha
nosioBHAY cmeubl. | M® Onorasa COOTBETCTBYeT NpHMEpIO
0,5 kr augeanHOro Tomausa, Hucrora 6norasa cnocoferByer
CYLIeCTBEHHOMY YMeHDLLIeHH0 H3HOCA [ABWTaTesasl MO CPas-
HeHH10 ¢ paloTofi mo aH3esbHOMY nHKay. [lo nmeromumcs
JAHHBIM, eXEerojHple PacXOAsl Ha TeXiudyeckoe OOCAYKHBa-
HYe U PeMOHT ra3OBHIX JBHraTe/ell COCTABIAIOT 0KoJio 1 Y
OT HX CTOHMOCTH.

MonyueHune 3/ex7POIHEPIHE ¢ NOMOULLIO CTALMOHAPHBIX
rasoBbIX JABMrarteseid. Bce uamie yKasblBAeTCss HA BO3MOXK-
HOCTb HCMONB30BATh H3JMNIIKH OHOrasa U3 CpejHHAX U Ma-
JIBIX YCTAHOBOK /5 HOJYUSHHS 3/71eKTPOIHEPrUH ¢ NOMOLIBK)
ra3oBblx gsnrareseft. [ast 370fl equ NPOMBILJIEHHOCTh
®PT (nmanpumep, upmut Fenbaxep sepxe, Mamngensepke-
MagxefiM) npepsaraer KOMMJIeKTHbie YCTAHOBKH U3 Ia3o0-
CblX jBUrartesefi # reHepaTopoB HA 3JeKTPHYECKYID MOUI-
nocth 30...220 kBA. HackonbKo 3KOHOMIYHO TaKkoe MOJIY-
YyeHHe 3/IeKTPOIHePTHN, MOXKHO CKasaTb, JHIIL NpoBels
TOYHHH pacuer 3arpar Ha npoussoacTso | kBT.-4u. B ka-
uecTBe HIHeH rpaHHibl MOUIHOCTH arperaToB AJd papHo-
HaJIbHOTO TNOJyYeHHS 3/JeKTPOIHEPTHH TaKUM CHoco6oM He-
OHOKpaTHO HasmBajgach pudpa 100 kBA. Ha pucysre 25
NpHBEJCHBI 3HauYeHHd CpeAHeH yAesJbHOH CTOHMOCTH Traso-
BbIX JBHraTesiell ¥ KOMIJIEKTHBIX arperaTos, BKAIOYAIONIHX
B ce0st ycrpoficTBa aua yTHAM3ANHH Temaotel, C moMombio
ATHX JAHHBIX MOYKHO NPOBOAHMTL OPHEHTHPOBOYHbE pacye-
Thl 3aTpar.

Eciu gonycruts, uto 1 M3 6norasza B 3aBUCHMOCTH OT
KIIJ nmaer 1,6..1,9 kBr-u 3/eKTposHepruu, CTOMMOCTh
1 xBt-4 cpa3y ke BO3pacTaeT Ha BeJHyHHY, pab-
gyro 52..65%  crommoctn noaydennss | M2 Guorasa.
Ciona mnpubaBasieTcst 4YacTb CTOMMOCTH arperata (ra-
30BBIA  gBHraTesib M 3/ieKTPOTeHepatop), paBHas B
3aBHCHMOCTH OT ero rojgo0Bo# 3arpysku 0,02..0,07
mapkd ®PT nHa | kBT-y, a Takxke 4acTb Pacxog0B HA OI-
Jaty Tpyaa OOCJAYKHUBAIOWEr0 NePCoHasa H BO3MOIKHDIE
pacxojabl Ha pe3epPBHEIl HCTOYHIIK 3HEDPTUH, NMpeaoCTaBjdAe-
MBI 3HeprocHabxawomeli opramusandeil. Mcnosab3opaHue
OTOPOCHOH TemJOTHl ABHrarte. s, MO3BOJSIONIEE MOBLICHTD
obuwm#t KIIJI yeranosku o 70%, HeCKOJbKO CHMXKaer 3arT-
patet. (Bosee nogpoGHo o6 sTomM ¢M. B pasgene 7.2.) B
K4XKJI0M KOHKPeTHOM C.ay1uae CiaeiyeT OrOBOPHTL ¢ 3HEPTO-
cualxkatomefi opramusapieif pacxog  BbipabaThiBaeMoOil

78

3/JeKTPO3HePriH Ha coOCTBeHHbIE HYXK/bl H 4aCTHYHYIO OT-

nauy ee B OOLIECTBEHHYIO 3HeproceTh (mapaJielbHOe HC-

n0Jb30BAHHE 3HEPruu), a Takxke BHABI H QOPMBI nmpuMeHe-

HHUS MOJYdaeMOH 3/eKTPO3HePrHH.

BosMOKHDBL ¢lelyionue BaPHAHTH HCNOJb30BAHHS SHED-
THH.

1. CronpoueHTHas mnepejada ee 3HeprocHaGxkawomed op-
raHd3anid AJas 0HTaHess OoOHIeCTBeHHOH  2HeProceTH
(agasiornuHo ruapossnexkrpocraninu). CoorsercTByOMHA
tapud B macrosimee Bpema cocrasasier 0,05 mapkun ®PT
3a | kBr-u. CobGcTBennble noTpeCHOCTH XO35ACTBa B
3JeKTPO3HEPIUH NMOJHOCTbIO NMOKPBIBAIOTCS, KaK OOBIYHO,
sHeprocHabxawniefi opranusaydefl. Takue nelosplIHe
NOCTABINMKH 2JeKTPOSHepPriH He OYeHb LEHATCH 3Hepro-
cHAbXAOMHEMH OPraHu3agHsAMH H3-3a TPyAHOCTeH pery-
JUPOBAHHS CETH,

2. ApTonomHOe nmpou3BoactBo. [losHoe obecrneuenne cobet-
BeHHOH 3JeKTpOsHepriefi. HUKaKOro pe3epBupoBaHHs CO
CTOpPOHB 3HeprocHalkatoulell opranusamuu. lIpu sTom,
0JHAKO, ObIBAeT TPYAHO NPHCNOCOOHTHCS K H3MEHSIO-
IHMCS NOTPebloCTAM XO0357iCTBA B 3/1eKTPO3HeprHH, [1pH
aBapHsIX HJIH HeJOCTATOUHOM BLIXOJE I'a3a npoHu3BOACTBO
00eCTOUNBALTCS.

3. Obecneuenie cOOCTBEHHOH 371eKTPOIHEPTHe N HJAH YaCTHY-
HOe ofecHeuyeHHe CBOefi 3Hepruell ¢ aBapHHHBIM pe3ep-
BUPOBAHHEM 3a cyeT 3HeprocHalikalomel OpranHsaiuy.
B ¢BS3M ¢ HeOOXOAHMOCTHIO 3aKJ/JAIUEeHHSI CHejHaJJbHOro
KOHTPaKTa 3TO pe3epPBUPOBaHHE j0JKHO 0O0oiiTHCH OT-
HOCHTEJbHO J0POTO.

Orcroga caeayer, YTO NPOH3BOACTBO 3JEKTPO3HEPriH
13 6M0Ta3a eCcJaH H MOXKeT OblThb 1edeco00pazHblM, TO JHIb
NPH MPOAOIKHTENbHOH 3KCIAyaTAlMH TeHePaTOPHOH ycTa-
HoBkH. OaHaKo AJas 3TOro HeoOXOAHMO pacmogaraTh COOT-
BeTCTBYIOIIMM KoJudecTBoM rasa (raba. 13). Ilpoussoa-
CTBO 32JeKTPO3HepriHu AJsi COOCTBEHHBIX HYXK1 NIPH XyTOp-
CKOH CHCTeMe H OTCYTCTBUH OOLIeCTBEHHBIX 3neproceteil
HeoOXOIUMO O[eHNBATh HHBLIM 06pasom.

7.2. O0beguHenHas BHIPAGOTKA TeHIOBOH
K MeXaHWYecKoH JHeprum

31ecy peub uper 08 OJHOBPeMeHHOM HCHOJb30BAHHH Me-
XAHHYeCKOH 3HepPrHH (HampuMep, Basa TYPOUHbBI HJH JBHU-
raTtejsi) M BO3HHKAIOLle# NpPH ee NPOM3BOJACTBE TemJIOBOH
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Tabauya 13. KoanuecTBo raza, Heo6X0AHMOE AJsl NPOH3BOACTEA
9/IEKTPOIHEPI UK

MomHocTs redeparopa, kBA

30 100 200
lFopoBasm 3arpyska B uacax
(paBHoMepHO pacmpefensie-
Masl Ha BECb Tof) 3000, 6000; 3000 6000] 3000 6000
Heo6xonumoe KOJ/THYeCTBO
rasa, M3/cyT 160; 320; 540, 1080, 1080 2160

DHeprHs, MOJE3HO HCHOMb3Ye-
Masi  JJg OTOIIeHHs  (mpE
00be HHEeHHO BHpaboTKe
MeXaHuueckoH M TemaoBolf

sueprun), M/x/cyr 1900f 3800{ 6600, 13 200} 13 200| 26 400

sHepruu (oTGPOCHOH TEMIOTH ), HAIpHMeEp, NpH BbpaboTKe
9/JEKTPOSHEPTHE Ha 3JEKTPOCTAHIHUSIX YTUIH3AUUH OTOpOC-
HeH TemIOThl A1 OTONHUTEIbHLIX 1e/del, B MpOMbILIIEHHOCTH
3TOT NPHHIHUI HCIOJAb3yercs Bce Gosee n u GoJee IHPOKO,
urToOBl TaKHM 00pa3oM moBbICHTL KIIJ] npeoépasoBaHHﬂ
nepsuyHOl sHeprun [3, 97].

B cBa3u ¢ ucnosb3opanueM OHOrasa BO3HHKAIOT BO3-
MOJKHOCTH OODBEJMHEHHOI BHIPaGOTKH TeIJIOBOH W MexaHH-
YeCKOH 3HEPruu TaM, rje Ouoras npuMeHserca /s NPHBOLA
ra3oBbIX aBHrarTenefl. JlpHraresu HCHOAb3YIOT 3hHEKTHBHO
B cpeaneM okoso 30% 3Hepruum TONNMBA, Hanpumep, s
NpUBOJA BEHTH/STOPOB, TEIVIOBLIX HAacOCOB, TEHEPaTOPOB
(1pon3BoACTBO 3/eKTposneprun). [Io MeHbLIEH Mepe OKOJO
70% OoTGPOCHOH TEMJIOTDI, BBHIEISEMOH B CHCTEMY OXJaikK-
JIeHHS, B BHJle H3JIy4eHHS H C ra3000pa3HBIMH NPOAYKTAMH
CrOpaHHUsi, MOXKHO CHOBA HCIIOJIb30BATh B PA3JIMYHBIX IIO-
JIE3HBIX LEe/sX.

O0beuHenHas BHIPAGOTKA
TeIIOBOA ‘i MeXaludecKoH dHepruu
B YCTaHOBKAX A MPHUBOJA BEHTHIATOPOB

OTHOCHTENIBHO TIpOCTOE coderanue BHPAaGOTKH pPas3iHYHBLIX
BHJIOB 3HEPTHH BO3MOXNKHO B YCTAHOBKAX, COCTOSUIHX M3
rasosbix ABHrartesnefl M BEHTHJIATOPOB. Takoe coueranue
NPUMEHSeTCs JJIs Pa3/IHYHBIX CeJbCKOXO3SHCTBEHHBIX CY-
muaok. [Ipu ouenp HeOoABIINX TOTEPAX HA H3JyUYeHHE

80

(npumepro 10 %) ocranbHas yacTb OTOGPOCHON TEIIOTHI
(60 % sHeprum TOMIWBA) MOKET ObITb HCIO/b30BaHA /s
[IOJ0rpPeBa BO3/JYUIHOTO MOTOKAa — K HEMY MOXKHO MNpHMe-
HIMBATh BO3AYyX, OXJaXKjalwWiuf asUrarenb, u otrpaboTas-
WIHE Ta3bl. ¥YKe B Hawy AHH 3KCHJYyaTHPYIOTCH CYLIHJKH,
HCIOJb3YIOIHE CXKHXKEHHBIl a3 s HENOCPEICTBEHHOTO
nojorpesa Bozayxa 6e3 Te€n1000MEHHHKOB. B COOTBETCTBHH
¢ pesyabTaTaMy HOBEHUIMX HCC/Ie10BaHUN U JlaHHBIMH (oJiee
paHHHUX 3KcIepuMenToB [43] Npu HCNOJIB30BAHHH AN He-
[IOCPEICTBEHHOTO NOJOTPeBa BO3/AyXa KOTEJbHOrO TOIUBA,
OLICHHBAEMOr0 HHIKE, UeM ras, MOMKHO He ONacaThCsi Bpea-
HbIX BO37EHCTBHI Ha OOBEKT CYLIKH NPH YCJAOBHH, UTO Oy-
AyT TPHHATHI COOTBETCTBYIOLIHE MEPhl MPeJOCTOPOIKHOCTH.

Tabauya 14. Morpe6HOCTh B GHOraze AAA NPHBOJA  BEHTHJAATOPA C
NOMOI(BID TA30BOTQ JBHraTe/iss M BO3MOXKHOCTU NOJOTPeRa
BO3yXa 3a cuer OTGPOCHON TenJoTh!

[Toxa4ya BeHTHAATOpA, M3 U -

Mowoers npH JaBAeHHH Pacxo1 Guo- Br?g;é’rgg:”
mpz0aa, kBT onaen |eser orspocioi

4) Tla 6) Ila tenzotsl, “C

10 44 000 36 000 6,5 2,5...3,0

20 68 000 58 000 13,0 3,1...3,7

30 93 000 82 000 19,5 3,4...3,9

50 142 000 125 000 32,5 3,8...4,3

Jannbie 0 BO3MOXKHOCTAX MOJOTrPeBa BO3JyXa MyTeM
HCIIOJBb30BAHUA OTOPOCHOH TENJOTH MPHBOAHOTO ABHIaTEJs
¥ BEHTH/JAATOPA MOXKHO B3iTb M3 TabJAHLH 14. DTH BO3MOXK-
HOCTH He OYeHb BEJHKH Jaxe NpH OOJbIIOH Moaaye BO3-

JyXa, HO OHH COOTBETCTBYIOT OOBIYHBIM [/ CYLIKH cena
3HaueHHAM Temnepatypbl 3..4°C. Ciexyer OTMETHTB, “4TO
TakuM crnoco6om Guoras MOXKHO HCIOJb30BATH TO/JIBKO B
TeUeHHe KOPOTKOro OTpe3Ka BpeMeHH (oIpexesseMoro ce-
30HHOCTBI), mpaBna, ¢ odenb Bbicokum KILI. Bompoc o
BO3MOZKHOCTH HCIOJIb30BAHUS rasoBOrO TEIJIOBOLO HACOCa,
KOTOpBIH Mor Gbl HaliTH ce6e NpHMEeHeHHe B 3UMHUEA MepHo.L
IS OTOIJIEHHs XKHJWIL, Hyxkjpaercas B 0ojee NOAPOGHOM
UCC/IE0BAHHH.
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OfnequHeHEAs BEPAOOTHA TETIOBOH U MeXaHmIecKoll
DHEPTHU TP HCTOJL30BAHUO TEIIOBHX HACOCOB

IIpuHIHUT feficTBHA TEIVIOBOIO HAacoca M3BECTEH O4YeHb
naBHO. OH He NPOM3BOIUT TEIJIOTY, HO HOAHMMAaeT Colep-
JKAILYIOCH B BO3ayXe€, BOJAE U IIOYBE TEIJOTY, a TaKxXe ca-
Mble pasjinyHbie GHopMbl OTOPOCHON TemaoTh Ha Oosee BbI-
COKHJI TeMIepaTypHLIl yDOBEHDb, TAK YTO €€ MOMKHO HCHOJb-
30BaTh CHOBA. JIJIs NpHBOJA TEINJIOBOrO Hacoca HeoOxXoauma
MEeXaHuuecKass (KOMIPECCHOHHBII TenJOBOH HACOC) HIH
tengosasi (aGCOPOUHOHHBIA TenJOBON Hacoc) 3Heprud. B
060X CAyYasx MOXKHO HCHOJNL30BaThH OHOras.

Yerpoitersy (puc. 26) un npiUMeHEHHIO TENJIOBOro Hacoca
MOCBANIEHBl MHOTOYHC/IAEHHBie paborel [33, 96, 127, 128,
129]. INpuHUUNHaNbLHO BO3MOKHEE CHOCOOBI €ro IMpuMeHe-
HIST B CEJILCKOM XO03sicTBe NOAPOGHO HCCACAOBAHB OPpTOM
[81]. IIpnmMenenue TENJAOBOrO Hacoca TEM LEIECO00pasHee,
yeM Bbile KOapduuueHT TpaHcdopmauun e Ilocmennui
3aBHCHAT OT PAa3sHOCTH TEMIeparyp NPeABAPUTENBHOTO Ha-
rpeBa (KOHIEHCATOp) M OKpy:Kalomeil Cpeas (ucnapu-
TeJIb), YMEHbIIAACH C YBEAHUEHHEM 3TOH Pa3HOCTH, & TaKKe
OT KOHKPETHOH cucTeMH TemJIOBOro Hacoca.

B kauecTBe CpejHHX 3HaYeHHI KO3pdHuHeHTa TpaH-

JmonnerHie

Boda

Paboqee meno
Beicoroe Jabnerue

- Beicoran
MmemMrepamypd £

Ap0Ccens

H Huswoe Jabrenue

Hugran =
MeMnEpaAmyRa \g3 =
TennoHocu- ‘
mene
=L emadHUK
/f\x./_:mfﬂfiﬂ/ﬁb/ —

Puc. 26. Cxema UIUpKYJIAUHOHHOTO KOHTYpa TeNJo-
BOro Hacoca [128].
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Fuc. 27. Cxema oObeiuHcHHOH BbIpabOTKI TEMNOBOIl U MeXaHHUECKOM
SHEPrHH HpH paboTe ra3oBOro ABHrAaTeAsf C TEIVIOBEIM HacocoM (3yiab-
Uep-2wep Buce):

I — xoueHcaTop; 2 — KOMIpeccoD; 8 — aBTOMATHYeCKas PEFYNIHPOBOUHASA CTAHUHUS;
4 — ucnapurear Ada OXMaXAEHHA BOAB, § — BOAsHOH Hacol ucnapuiens, 6 — Bo-
AAHOH HACOC KOHJAeHCATOpa; 7 — ra3oBoiif ABHraTCeIL NPHBOZA, S—KOTEJLYTPUIHZ&&-

Tgp; 9 — TenyIOOOMEHHHK: OXJAaXAaouas BORA - ropsiyas Bopa; I0 — rernnoofmew-
HUK! oXJaxpawmllas BORA — CBexas Bopa; I/ — HAcoC ropauedl BOABI.

chOpMaIH TENNOBBIX HACOCOB &€ MOMKHO NPUBECTH CJAELYIO-
LHE:

Cxema Tepexauu Telia

€
Bosnyx — Bo3znyx 2,5
Bosayx — Bona 2,5
Ilousa — B0 .14 3,0
Boia — Bona e . 4,0
Or6pocHas TemioTa — BOAa Jo 6,0

[IpuBo1 TensoBoro Hacoca ra3OBbIM JBHrarenem 6.a-
rogapsi BO3MOMKHOCTH OOBEJUHCHHON BLIPAGOTKH TEIIOBOH
I MEXAHHUECKOH 3HEPTHH, T. €. MAKCHMAJAbHON YTHAH3ALHU
BBICOKOTEMIEPATYPHOI OTOPOCHOA  TENJOTH  JBUraTes,
Hanpumep B O0meM H/IH pPa3lAe/bHOM IIKJAE TOpsiuefl BOIHI
(puc. 27), oGecneynBaeT 3HAYMTEABHO JIyUYlIee HCHOJb30Ba-
HUE€ [epBUYHON 3HEPrHH, dYeM B OOLIYHOM OTONHTEJBHOM
KOTJIe HJIE 3/eKTPOTEILIOBOM Hacoce, MakcumaibHO BO3-
MOXKHasi BeIMYHHA HCIONb30OBAHHSA [EPBUYHON SHEPTHH 3a-
BHCHT OT JAOCTHUTHYTOTO KO3(h(HIUHEHTa TpaHChOpMaiHH.
Befiep [12] npuBOAUT A5l TENJIOBOTO HACOCA, PABOTAIOLLETO

10 cxeMme nmepenayu Temsaa «BO31YX—BOAa», TaKHe 3HAUYCHHUS

TIOJTIE3HO HCIIOJb3YEeMOH TenJ/ioBoi sHeprun (T1aba. 15).
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Tabauya 15. CpasHuTe/bubie GaMaHCH 9HEPrHy NS PasAHUHBIX

TEMJIOBbBIX HACOCOB, paGoTalOMMX N0 Cxeme
«BO3AYX — BOJA», U,

Koanue-
¢TBO Hep-
BUUHOH
SHEprHH,
Moayuexn- HEHOGPXORH-
MepBuuias | nag Ho.es- Moe LAS
sueprus | Had Tell- notq)yqe:-mﬂ
Jd0Ta 1009 mo-
Ae3HOU
TenAoBoH
3HEPrux
Knacciueckuii  oTonuresnbHBli  KoTe 100 75 133
(Ha rase)
DJIEKTPOTEILIOBOH HACOC 100 97 103
l'azoxommpeccHOHHBIE TENAOBOM Hacoc 100 179 56
TasoaGcopOuuoHHbl TeMI0BOH Hacoc 100 120 83

CooTBercTByIOIHE CXEMbl NPEeBPAMIEHHS 3HEPTHU IIO-

Ka3aHbl Ha pUCyHKe 28.

['a30KOMMpecCHOHHBIH TeMIOBO HacoC MpH OOBLEIUHEH-

HOI BLIPAbOTKE TENVIOBOH M MeXaHHYCCKOH SHEpPTrHH aaer
HauBLICIIYIO SKOHOMHIO NepBUYHOR 3Heprud. Ilo cpaBHeHHIO
C SJAEKTPOTEIIOBBIM HacOocOM OH ob6aajaeT C/ACAYIONIHMH
OCHOBHBIMH mpeuMymectBamu [12]:
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JAONOJHHTEAbHOE NOJydYeHHe TeIJOTH, CcocTaBidomel
npuMepHo 58Y% OT TemJoTh ABHraTesNs;

BO3MOXKHOCTb KOHAEHCAllHu NpH §o/ee HH3KHX TeMIepa-
Typax H, KaK CAeACTBHe, 60see BbICOKHE KO3(h(HIHEHTH
TpaHchopManuu Onaroaaps HCMONBL3OBAHHIO OTOPOCHOMN
TEMNJIOTHI;

BO3MOJKHOCTb SKOHOMHYHO# paboThl 6e3 j0MOJHHUTENDb-
HOTO NGAOrpeBa IpH HApY:KHON TeMmepaType BO3Ayxa
uuxke 0°C;

AJs TIOAYYEHHS TOTO 3Ke KOJHYECTBa MNOMAE3HO HCNOJb-
3yeMo#i TensoThl Tpebyercsi MeHee MOIIHBIA TENJIOBOH
Hacoc (kak npasujo, Ha 30..50%);

npu pabore ¢ OObIYHBIM 0e30NacHbIM  XJ1a/arcHTOM
R 22 moxkHO pocTtuub TeMmepaTrypbl ropsideil Boasl 55°C,
4TO NPHUrOAHO TOJNBKO A/ NaHeAbHOrO OTONJIEHHS MOJIOB,
[Ipu ucnonb30BAHUH TEMJIOTH ABUraTe/Isi 3Ty TeMIepaTy-
Py MOXKHO 0OAHATb a0 90°C, 4TO NO3BOJSIET TIPHUMEHSITh
O6bIUHbIC PaJHaTOPBI;

feccTyneHuaToe Pery/aupOBaHHe MOIIHOCTH NyTeM H3-
MEHEHHs YacCTOThbl BpaiieHus BaJja JBHrarejs B HHTEP-

[omegl ¢ oinpa~
TepBuynasn GomaBuumu Ucnonssyemasn
SHepaUg ] 2asamu 169 mensioma
100% 8%
A
flomepu ¢ ompaso-
7% mabuwiumu zazamy
Yo allomepu 8 mparc-
|
4% Inertpostepein 28,
Iy
100 /3 95%

Tennema okpy-
Ay Lpedsl

,, Tomepu ¢ ompabo~
6% maduwumu zasamu
544
Omdpoctan menpoma

100% 84%

30% Mexarusecku npubod

168%s

Tennoma wrpék
KaoUed cpedst

flomepu ¢ ompado-

16% (Y mabwuru zasamu

100%

rennoma oxpYy-
Harowed cpedsl

Puc. 28. Cxema mpeBpalleHusl SHEPIHM B TEIJIOBLIX HACOCAX
[114]:
A —ra3oBbiil OTONHTeNbHBIA KoTea; B — 37eKTPOKOMIPeCCHOHHBI

TenaoBoH Hacoc; B — rasoKoMnpecCHOHHBIH TenyioBo# macoc; I — ra-
30a6COpOUHOHHDIR TETJIOBOH HACOC,
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Ta6auya 16. CpaBHenne  oGIHMX TrOLOBRIX  3aTPAT . NPH PABJIHYHBIX
cnoco6ax oromienusa (Qo=20 kBr, uiciao gacos padorn
B rogy 1800), mapox ®PT [96]

3 aexTpoTellI0Bofl HACOC

=z e B

= 2 LBYXKOHTYDHBIH| ©

=1 ) — e ]

z £ | 3 = =

= S g 2 .. 5

=9 ! o

°=; = °© z 25 182 -

o @ = O = =7 b

Ca o 3 5 O I 3
S5 | 5| £ | is |Be.| By
€z | 2 : | 25 |55% | g8
OR [ B S |2zm | OF
HuBecTHHOHHDBIE BJAOKEHIIsST 12 000 5000 |17 000 ] 11200 } 15700 | 15000

B TOM 4YHCle CTOMMOCTb af-{ _ 8200 ; 8200

perara 7000 | 3000 ;17000 [ 1000 4500 | 13 000

CTOHMOCTh  CTPOHUTENbHBIX Ma-

TEPHANOB 5000 | 2000 - 2000 | 3000 | 2000
KanuraJbHble 3arparsf 1226 469 | 2533 | 1487 1992 2100
3aTpaThi Ha 3KCIIYATAUMIO H TeX-

HHUYeCKOe OfCayKUuBaHHe 400 200 520 460 660 800
CTOUMOCTb HEPrdH 1744 1970 | 2260 2 230 1340 1000
Moaubie ropoBbie 3aTpaTsl ' 3 370 l 2639 l 5313 4177 ‘ 3 992 I 3 900

Bajse 900..1500 Mun—!, [lomOJHUTE/IbHOE DEryJaHpoBa-
Hi€ BO3MOMKHO IYTEM H3MEHCHHS OTKPBITHS KJANaHOB
KOMIIpeccopa, B pe3y/IbTaTe Yero MOMKHO IIJIABHO pery-
nupoBaTh MOmwHOCTL OT 100 10 15%. DaekTporenioBoi
HACOC MOIKHO PeryJHPOBaTh TOJIBKO CTYHNEHYAThIM Iepe-
KJIOUEHHEM, TaK KaK 3JIGKTPOJABHTATENH C TJIABHBIM pe-
TYyJIHPOBAHHEM YacCTOThl BpalleHHUs (HampuMep, ABHra-
TeNH ¢ (hasHblM POTOPOM) 3HAUHUTENBHO JOPOIKE H BBI3bI-
BAlOT JONOJHUTENBbHBIEC TPYAHOCTH MPH MNOACOEAHHEHHH.
Hecmorpsa Ha GosbLlylo 9KOHOMHIO NEpBUYHOH 3HEPTHH,
rasOKOMIPCCCHOHHBIl TEMJIOBOH HACOC MOXKET KOHKYpPHPO-
BaTh C JPYFHUMHU OTONHUTEJIbHBIMH CHCTEMaMu JHIIbL TOTAa,
Korpa obecneyuBaercs Kak ero peHrabesibHOCTb, TaK U Ha-
AeKHOCTb B 3Kcmjyaralud. Ha peHraGenbHOCTL cyuiecT-
BEHHO BJIHAET COOTHOLIEHHE CTOMMOCTEefi Hepruu (Hanpu-
M€p, 2JEKTPOIHEPrUH, KOTEJIbHOTO TOMJIMBA), & TaKKe Mep-
BOHaYabHEIe 3aTparhl. [Ipn BO3MOXKHOM B Gynyuwem mepe-
X0)1€ Ha CepHAHbIH BLIIYCK 3TOrO TEIVIOBOTO HAacoca CJIedyeT
OXHAATh JONONHHTEJbHOIO CHH:KeHHst 3arpat. [Ipu rteope-
THYECKOM pacuere 3aTpar s NOTPeGHOCTH B 3HEPTHU
20 kBr (raba. 16) HauGosee GJaronpuATHHM MPeACTAB-
JSIeTC BapHaHT ¢ ras3oBbiM TENMJIOBbIM Hacocom [96]. He-
CKOJILKO OTNYT4BAIOT OT HEro, BO3MOXKHO, JOBOJbLHO BbICO-
KHe NepBOHAYa/JbHbIE 3aTPaThL.
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[a30KOMIIPECCHOHHbIE TENJIOBbIE HACOCHI C MOIIHOCTHIO
npuBona 30 KBt u cOOTBETCTBEHHO TENN0BOH MOIIHOCTLIO
450 ...650 M[Ix/4 (125...175 kBr) ¢ nopaGoTaHHBIMH KOH-
CTPYKTHBHO JABHMATENAMH y’Ke CEpHAHO BbINYCKAIOTCS MPO-
MBIILIEHHOCTbIO: [epBble YCTAHOBKH MOCTYIHJIH B 3KCILIya-
rauuto. [ToJHLIE TOJOBbIE 3aTPATHl HA TH YCTAHOBKM OYyAYT
MeHbIe, 4eM Ha OGLIUHble OTONHTENbHble arperarthl (bBeil-
ep [12]). OnbitT nokaswiBaer, YTO MOCTYNHBIIME B 3KCIUIya-
rawio B OPT rasosbie 1BHraTesa# 006/1a7al0T BBICOKOH Ha-
JIeKHOCTbIO. JIJsi HEKOTOPbIX H3 HUX (DUPMBI-H3TOTOBHTENH
1al0T rapaHTHH Ha HECKOJbKO JeT. Pacxox Guorasa mpu
paGore Ha MONHOM MOUIHOCTH JOJKEH COCTABJATbL OKOJIO
20 M3/y.

B npuHuune ras’oKOMIPECCHOHHBIE TENJIOBbIC HACOCHI
TEMJIOBOIl MOIIHOCTHIO cBHIIE 175 KBT (MOLIHOCTb NMpHBOAA
30 kBt coorBercTByer 150 ThIC. KKa/j/y) IPH HbIHEIIHEM
YDOBHE TEXHIKM MOXKHO KOHCTPYHPOBATb U3 OObIYHBIX KOM-
OHEHTOB, YCTAHOBKM TEIUIOBOH MOmHOCTbIO 10 4000 KBT
(MommnocTs npusoia 700 KBT) yxe HaXoIATCH B 3KCILIya-
traunu [12, 88]. Oxnako HEOGXOAHMBI HOBbIE KOHCTPYK-
THBHHE pa3paGoOTKH, eclH [pPEINo/iaraercs HCIonL30BaTh
71 OTOIICHHS OAHOKBAPTHPHBIX 10MOB HeGOJbLIHE ra3o-
Bble TENJIOBbIe HACOChl, KOTOpble JOJKHBI ObITh TaKmkKe
UPOCTH B 3KCINIYaTALHH, KAK TPajHIHOHHbBIE CHCTEMbI OTOM~
JICHHS, a N0 peHTalelpHOCTH NPEBOCXOAMTh UX. B 3ToM
MJiaHe [OKa OTCYTCTBYIOT YAOBJIETBOPHTEJNbHBIC TEeXHHYE-
CKue pelleHust (Hampumep, MO TaKUM NapaMmerpam, Kak
GecirymMHOCTb paGoThl, OTCyTcTBMe BHOpanuil, KOMIAKT-
HOCTb, MPOCTasi pPEryJaupOBKa, JEerKoCTb B 00C/AY:KHBAHHUH,
HaJ1e3KHOCTb B SKCNyaTanuu). B Hacrosmee BpeMs GUPMbI
DPypras, Aynn HCY un @onpkcBareH npH NOALEpKKE Ipa-
putenbersa OPI BeAyT COBMECTHYIO PaboTy MO pElIeHHIO
91X npobaeM [88], © MOXKHO OXKHAATb, YTO B HEJAJEKOM
GyayIeM UM yiaacTcs HafiTH OTBEThbl Ha NOCTABJECHHBIC BOM-
pocbl. @upma Pypras skcniyaTupyeT rasoBbie TEIJIOBHIE
Hacochl (BO3AyX—BOJa) Ha CEepUHAHbIX JETKOBHIX aBTOMO-
6unsax ([lomo, [Maccar), rae nanpuMep, ABa HHJAHHIPA HC-
noMb3yIOTCSL AJIsi MPHBOA M JBa — B KaueCcTBe KOMIPecco-
poB. FIMEHHO B CEJbCKOM XO3SACTBE 3TH rasoBble TENIOBbIE
HAacOchl MAaJOH MOUHOCTH MOIJIH Obl HafTH cebe mpume-
nenue. JlonycTuMoO TakxKe HCIOJb30BAHME rasoBOro TEM/Io-
BOTO HACOCa B CHCTEME PELUPKYy/SIHH BO3AyXa CYWIHIOK
Julsl 3epHa u ceHa. OObluHbIe 3€PHOBBIE CYIIHIKY MOPIHOH-
HOrO M HENPEepPBLIBHOrO AeHCTBHS HMEIOT NPOH3BOAHTENBHOCTD
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1..2 T/u npu ycraHOB/JEHHOH TemaoBOH MowmwHOCTH 80..
160 xBr. TIpn xopouiell 3arpyske ux MOKHO HCIOJIb30BATD
B Teuenue 800 4 3a jneTHHH CE30H.

ObbeTumennas BHIPAGOTRA TOIIOBOH I MENAHIIECKOI
SHOPTUI TPII HPOU3BOJCTBE 3IEKTPOSHEPrUIl

[Ipu mpoussoacTBE 9/1€KTPO3HEPTHH H3 GHOrasa B 3J1EKT-
pudeckoil TOK mpeo6pasyercs suub okono 309% ero sumep-
ropecypca, a ocra/jibHad 4yacTb npexpcrasaser coboi orbpoc-
HYI0 TemaoTy. 55...60% 3TOro pecypca TeopeTHYECKH MOMKHO
TaKXK€ HCIONb30BATh ¢ MOMOMNIbI0 TeNJI0OOOMEHHHKAa H KOT-
Ja-yTHIH3aTOPa, KOHEUHO, C COOTBETCTBYIOINMMU TEXHHYe-
CKHMH M OHEAaHCOBBIMH 3aTpartamu. CpenHue 3HayeHHS
(QHHAHCOBHIX 3aTpaT NOKa ele HasBarh He/b3sd. B rabauie
13 npuBeseHbl 3HAYEHHS MOJNE3HO HCIOAL3YEMOH TENJOTHI,
KOTOPYIO MOMKHO JOMOJIHUTEABHO NOJYYUTh IPHU 3IKCIJAyaTa-
OHH 3JEKTPOTEHEPATOPOB COOTBETCTBYIONIEH MOUMIHOCTH, DTy
TCIUIOTY MOMKHO OyAeT HCIONb30BATH B CENbCKOXO3SAHCTBEH-
HOM IIPOH3BOJCTBE IS CJAEAYIOMHUX leseH:
~— TIOJIOTPEBa BOAbI JAJIS OBITOBBIX HYXKJ H CO/JEPKAHHUA CKO-

Ta,;

— OTONJIEHUSA KHUJIbIX IOMEIIEHHNH;

— QojJorpeBa BO3JayXa Ans cywuiaok (cM., O6benunennoe
NoJlyyeHHe TEMIOBOA M MEXaHHUYECKOH 3IHEPTHU B ycTa-
HOBKAX /I TIPHBO/IA BEHTHJISAATOPOB) WM CO3/2HHUS HYXK-
HOrO MHKPOKJHMATa B XKHBOTHOBONUECKHX IMOME[Ie-
HHAX;

— /15 co3jaHus HeoOXOAHMMOH TeMmmepaTypbl GpoxKenus B
GHOra3oBbIX peaKkToOpax;

— OTONJIEHHS TENHIIL.

Kax npasuio, morosioBbe CKOTa B TEUEHHE roja OCTa-
€TCs MOCTOSIHHBIM, IO3TOMY MOXKHO PACCUMTBIBATH Ha IOC-
TOSIHHOE KOJIMYECTBO NMOJyYaeMblX 3 GHOrasa aJeKTpo3anep-
THH ¥ JIONOJNHHUTEAbHON TeINOoThl, OHAKO npobiemMa Bcerjaa
COCTOHUT B TOM, 4TOOLI PaNHOHANBHO H PABHOMEPHO HCNOJb-
30BaTh KaK 3/EKTPOIHEPTHIO, TAK U TEMJOTY, IPHYEM TEM
B Oonbluell cremeny, 4eM MeEHbIEe ycraHoBKa., [laxe He-
GoJ/iblIOe KO/JHYECTBO HEYTH/IHM3HPOBAHHOH SHEPrHH Y0pO-
2KaeT CTOMMOCTb €JHHHUIBI OJIe3HO HCHO/b3YEeMOl IHEPrHH.
B Ka:/0M KOHKPETHOM CJ1yyae NPeANpUATHE AOJKHO HMETh
JuarpaMMy [Openno/araeMoro Bblxoja Ouorasa no Mecd-
IIaM rojla U COOTBETCTBYIOmEE pacnpejenerue norpebuocred
B 3JIEKTPOSHEPTUH H TEIIOTe, Ha 6a3ze KOTOPLIX COCTABJIfA-
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I0TC peKOMEHAANHNH IO YTH/AU3AIHHN OJydyaeMbIX B TCUCHHE

NAaHHPYeMOro fepuoja H3OBITKOB SHEPrUH HAH TMOKPBLITHU

BO3HHKAIOMIMX 32 3TO K€ BPeMs JONOJHUTEJNbHBIX NMOTpes-

HOCTEll B HEH.

Ha pucynge 29 npuseneHa cOOTBETCTBYHOmAs JHArpam-
Ma JAJs NpPeINpHATHA IO OYHCTKE TrOPOJCKHX CTOKOB [31
HACEJNEHHOrO NYHKTa, HacuurbiBalomero 140 Tbhic. xHTeAEH
(no obmieff mMacce CTOKOB COOTBETCTBYET NPHOJHIHTENbHO
5 THIC. yca. TOJN. KPYNHOro poraroro ckora). Kak BHIHO
U3 PHCYHKA, BO3MOKHAst BEIPaGOTKa 9/1€KTPOIHEPTUH BCEr1a
Bblllle, 4yeM COGCTBeHHAs MOTPeGHOCTb IPEANPHATHS B HEH.
[Tpu 3TOM BBIXOJ TEMJOTbl B TEUEHHE JECATH MECALEB roja
TaKXKe IMpeBbllaeT COOGCTBEHHble NOTPECHOCTH MPEANPHS-
tud. [IpoBexeM cpaBHUTEJLHBEI pacyer sarpar s Tpex
BapHAHTOB. '

A. Tlorpe6uocts B 3jekrpozueprun ua 100% yaoB/eTBoO-
psieT sHeprocnabikamomas OpraHuzanusd; TemiocHal-
KeHue ofecneynBaeT OTOMHTENbHBIEI KoTea, paloraio-
IHH Ha BHAEAAIOIEMCS NPH OUHCTKE CTOKOB rase; u3-
AUlUeK rasa cxkuraerca B gakenax (~60%).

B. CamooGecneuenue saekrposueprueii (1X660 xBt) mpu
100%-noM pe3epBUPOBAHUH 32 CHET aHeprOCHaGKafomeL:{
OpraHHM3aINK; JJs BHIPaBHUBAHHSA CYTOUHBIX KoJaeOaHui
B 3JICKTPO3HEPTHU HCIO/B3YETCs rasrofbjep; MOKPBITHE
OCHOBHBIX TMOTpeGHOCTEH B TENJIOTe 3a cYyer OTOPOCHOM
TEMJIOTbl Ta30BBIX JjBurareiell, NHKOBLIX NoTpebHOC-
Tefi — 3a cueT OTGPOCHOH TeNJAOTbl KOT/a-yTHJIH3aTOpa,
paGoratomero Ha Guorase; C:kuranue H3OBITKOB ras3a B
tpakenax (~20%).

B. CamooGecneyenune 3jekrposHeprieil (3330 kBr) mpu
509% -HOM pe3epBHPOBAHHH 3a CYET 3HepI‘OCHa6}Ka}Omefi{
OpraHH3anuy; /1/isl BbpaBHUBAHHA CYyTOUHBIX KoneGanui
HCIIOJIb3Y€ETCS Ta3ro/bacp; NOKPBITHE OCHOBHBIX HOTPEOD-
HOCTEll B TENJOTe 3a cueT OTOPOCHOH TEIIOTHI ra30BbiX
aBurartesiefl, MHKOBBIX norpeGuocreii —3a cyer 0oTGpoOC-
HOf TemJOThl KOT/Ia-yTHJAH3aTOPa, CXKHraHHe H3ObITKOB
rasa B pakenax (~20%).

Pacyerh! mokasajy, yTO 1O CPABHEHHIO C JAPYTHMH Ba-
puanr B jaer cuuiKeHHe 3aTpaT Ha HEPrHIO NPHUMEPHO HA
10%, onnako obmue rojoBble 3aTpaThl yMEHBIIAIOTCS TOJMb-
KO 710 85 % . JlanbHefiuiero cuuKeHHI 3aTpaT MOXKHO OBbLIO
Obl OKHAATb NPH NOAKAOUEHHH K KOMMYHaJbHbIM 3JE€KTPO-
cersiM (mapaJ/uieibHas 3KCOJyaTanus) M nojabope J10m0J-
HUTENLHLIX ToTpefurenefl TemnoThH. B ciyuae skcnnyara-
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Puc. 30. Cxema sHepreTuueckoro 6ajzaHca KOMIAKTHOLN ycranosku «To-
tem» (Total energy module) artomodusbhofi dupMer drar [138]. Llud-
Pbl B CKOOKAX COOTBETCTBYIOT TeIJIOBBIM 3KBHBANeHTAM 3HEPrHA B
Kraa/u.

UHH HeGOJBbLIHX OHOrasoBBIX YCTAHOBOK HE cJelyer pac-
CUHTBIBATb Ha CHHMMKEHHE 3aTPAT B TakUX MaclTabax.

®upma @uar paspaborasia Ha Gase asurarens «Puart-
27» paGoTtamooulyo Ha NPHPOAHOM Tras3e HJH GHOrase KOM-
MaKTHYIO TeNIOCHJ0BY0 yCcTaHOBKY «Torem» [138], koro-
pass BbipabaTbiBaeT 3JIEKTPOIHEPrHIO (MepeMeHHBbI TOK
HanpsxeHnem 380 B, 15 kBt) u ropsuywo sony (145 MJIx/y,
nan 35 thic. KKkagfu), UacoBas noTpeGHOCTL ee B Guorase
COCTaBJseT OKO0JO 10 M®, 4TO COOTBeTCTByeT 3aTparam B
0,113 nonn. Te ke caMbie 3/1EKTPOIHEPTHA H TEMJIOTa, MO-
JlydeHHble NepBas OT 3HeprocHal:xamiesl oprapgusammi,
BTOpPaf — H3 CHCTEMbI C OTONHTEJBHBIM KOTJIOM, CTONJAH Gbl
0,2 nonn. Pasuuua B 3THX WH(PAX H COOTBETCTBYET KO-
HOMHH 3HepriH.

Ha pucynke 30 npeicraBiena cxema 3HEpPreTHYECKOro
GasaHca 3TOH KOMIAKTHOH yCTaHOBKH, KOTOpasg wumeeT
XOpOIINEe UIAHCH Ha HCNOJb30BAHHE B CEAbCKOM XO3fICTRE.

8. Horpe6rocT cenbckoxozaiicTBeRHBIX MpegnpuATHIL
B JHEPraH, KOTOPHIC MOCYT GBITh MOKPHITHE
¢ IOMOIIbI0 OHMOTra3sa

Caenyer pasnuuaTp mOTPeGHOCTH B GHOrase s XO3SHCT-
BEHHO-GBITOBEIX HYXKJ, NOJYYEHHS NPOAYKIHH pacTeHHe-
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BOJICTBA, NOJYYEHUS NPOAYKIHH IKHUBOTHOBOJACTBA M A
pasfMYHBIX APYTHX BHAOB CEJbCKOXO03AMCTBEHHOrO NPOU3-
BO/ICTBA,

Hannuyue B x03siicTBe COGCTBEHHOrO CKOTa — He 06s3a-
TeJsibHASI NPeANOoChblIKa HCIOJAb30BaHHS OHOrasa, ero MOKHO
nojayyatb ¥ M3 COCejHEr0 X03dfictBa. bBuoras3osbie ycra-
HOBKH, DaboTalolue TONAbKO Ha pPACTUTEILHBIX OTX0nax
(HampuMep, Ha cosoMe), NPEACTaB/AIOTCS HePanHOHa/b-
HbiMH. VI3 | Kr coOMBI MOKHO MOJYYHTH TOMBKO 4,2 MJLx
SHEPTrHH, NPHYEM He pelwraercs npobieMa yiajeHus OTXO-
J0B. B TO K¢ BpeMsl DPH HENOCPEACTBEHHOM CXKHTAHHU CO-
JIOMBI SHEPrHH BBIIEJISETCA B TPU pasa GoJble,

8.1. HKpeerbanckue xozaticrsa OPT

B ®PI' uveercs okoso 929 ThIC. KPeCTbSIHCKHX XO3{CTB
[147], macuutniBalomux okoso 3258300 B3pocsabix pabor-
HHKOB H 928 ThiC. nereit 1o 14 ner. Cpeauufi cocraB ceMbu:
TpOe-ueTBepo B3poCabix (3,5) u 0auH pebGeHOK. B panb-
HefllIMX pacyeTax pPaccCMOTPEHB! YeThIpe MOAE/bHBE XO35H-
crBa (rabua. 17).

Tabauya 17. MoaeabHbie X035HCTBA

Tun xosgiictsa

A B B r
Yueno B3pocabix 3 3 4 5
Yncno gereft — 1 2 3
Bcero yerosex 3 4 6 8
JKunas naomanb, m2 100 120 150 200

ITocKOJIbKY He HMeeTCs TOUHLIX CTATHCTHYECKHX NAHHBIX
06 oTamiuBaeMoll KHJIOH NJIOMIAJH, COOTBETCTBYIOMWEH 3THM
MOIE/AM XOSAHCTB, Ha OCHOBE OMNBITHHIX JAHHBLIX GBIAH OI-
PENCJIEHEl COOTHOLIEHHS MEMKAY KWJof Maomajbio # ee
OCHUIIEHHOCTBIO OTONHTENbHEIMU Npubopamu. YKunasa mmo-
ajgb OJHOTO X03siicTBa Oblia BuiGpaHa Ha 109% Gousbluefi,
4yeM B Hece/IbCKOX03alicTBEeHHON 30He [137].

Hasi xo3daficTBa ¢ UEHTPAJbHLIM CHAOKEHHEM ropsayeft
Bojlo# [106], oObIYHBIM 1M ceabekux pafionoB OPT, mox-
HO HAa3BaTh CJAEAYIOuiHe 3HAYEHHS Y/1e/1bHOrO pacxoja 3Hep-
TUH TPH KCIOJNb30BAHUHM NPHPOAHOTO rasza: 5225 MJIk B
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roJl Ha B3pocsaoro uenoseka (1248 Mkan B roa) H
2670 M/I:x B rox Ha peGeHka (638 Mkaxa B rox).

STH janHble DO3BOJSIOT ONpPENeNHTh NOTPeOHOCTb MO-
Ne7ABHbIX X034ficTB B 2HepruM u Ouorase jijs IOJOrpeBa
roaLl (rabi. 18).

TaGauya 18. TlorpeGHOCTE B 9HEPTHH M GHOTa3e MOMEJBHBIX XO3AHCTB
IJ5 HOAOTPEBa BOXBI

Buoras
Tull X03siicTBa MIx rog | MOx cyr | Mkaa ¢yt . X
M8 rol M eyt
A 15675 42,9 (10,24) 712 1,9
b 18 345 50,3 (12,00) 834 2,3
B 26 240 71,9 (17, 15) 1193 3,3
r 34 130 93,5 (22,32) 1555 4,3

JIJast  eleHTp aJu30BAHHOTO rOpPsYero BOJOCHAGIKEHHS
[106] MoxHO mpuHATH noTpeGHOCTH B 3Hepruy Ha 16..17 O
menblle, OjHakKO B cesbckoM xossificrBe PPI sror Bux
BOJOCHAGKEHHS] He HAXOAMT LIHPOKOTO PaclnpOoCTPAHECHHST.

Jns pacuera oromsieHHs MoMelleHHH Obisa BbIOpana
HAHHM3IIAA TeMIepaTypa HapyskHoro Bosiyxa —15°C u
AJNHUTEIBHOCTb OTONUTENbHOrO cezoHa 220 ameit [106].

B ceabckom xo3sictee OPIT HeT 4eTKOro pasrpaHuyeHus
IOCTPOEK N0 TeMIOoTeXHHYecKHM KauectBaMm. Ilo 3akony
«O6 3KOHOMUH 3HEPTHH B NTOCTPOHKaxX» OT uHions 1976 r. HO-
Bhle OTal/iuBaeMble 3[aHHA JOJ:KHBl 06NajaTh COBEPIIEH-
HOH TenAoBOH 3amuToll. YaeabHass HoTpeOHOCTL HX B TEMJe
He j0/uKHa npesbimarh 116 Br/m? (100 kxan/(m2-u) ). Ume-
I0mHecs: B ceJbCKUX pafioHax crapble NOCTPOHKH 00s121a10T
6oJiee BBICOKOH YA€/bHON NOTPeOHOCTBIO B TEMJIOTE,

B raGauue 19 npuBeneHbl 3HaueHHsi roj0BOH# nOTped-
HOCTH MOJEJbHbIX X03iHCTB B TEN/IOBOH 3Hepruu u Guorase
I/ TPeX BHIOB IIOCTPOEK, PasMyaoniuxcs 00 KaTeropusm
TEIVIOH30MALHY:

[ kareropusi: COOTBETCTBYET TENIOUIOMSIUMH, MNPHMedse-
MOH B HOBBIX 3JlaHUSIX COTJIACHO 3aKOHY 00
3KOHOMHM  SHEPTUH — yje/lbHass NOTpes-
HocThb B Temaore 116 Br/m2 (100 kkasn/ (M2 X
Xq)); /

II xarteropusi: oObIUHAS xopoias TENNAOH30ISAIHT —
yaenabHas norpe6HOCThb B Tensore 128 Br/m?2
(110 xxan/ (M%-4));
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Tadauya 19.ToloBasg nOTPeGHOCT MOXENbHBIX XO3FHCTH
H GHorase mJs oTom

BOsHOe OTONICHHE C Ta30BOH TONMKO) ¢ noMompbm
00LIYHOTO Fa30BOro KoTja

B 3HEPrHH
JACHUS MUIBIX IOMOB (II€HTPaJbHOE

Tabauya 20. Cyrounas moTpebHocTh B Onorase aas OTOMJEHHS xmnb}lsx
IOMOB B 3aBHCHMMOCTH OT Mecsua ropa (tun xossfictBa b,
Kateropus Temuaousonaduud 11)

[lorpedrocTh xo3skicta B sueprun, MIx rozx
Kareropus
L B : 5 :
I 102 855 123 185 153 930 205 310
11 112710 135 255 169070 225 420
I 185 620 222740 278 425 371235
IIpodoasxeni:e
[Torpebuocts %o3sitcTBa B 6HOrase, w3 rog
Kareropus
TEMA0H30 TANUH
3AaHHs A b B ' r
I 4666 3 600 6 700 9332
11 5123 6148 7685 10247
I 8 137 10150 12656 16 874

IIT kareropus: rennousossiuns, IpHMenseMas B CTapbix
NOCTPOHKAX — yienbHast  nmorpeGHOCTL B
rensiore 191 Br/m? (165 kkan/ (M2 4)).

Ecau ucnonb3osath 141 oromienns xuibix JOMOB ras0-
KOMIIpeCCOPHBIN TENMOBOH HACOC BMECTO T'a30BOTO OTOMH-
TEILHOrO KOTsia, To NoTpebyeTcsl TOABKO OKOIO 492 % yka-
34HHOrO KOJAHYECTBA rasa (CM. ra. 7).

Cpexnsia morpebnocts B GHOrase Momer Gbirh NoJyyeHa
TOILKO MyTEM NPOUEHTHOTO PaCHpeie/IeHHst TOXOBOH MOT-
PEGHOCTH B OTOIVIEHHH O OTAEJABHBIM MECsiLaM [150]. B
Tabanue 20 npuBefeHB 3TH 3HAYECHHS IJS MOJETHbHOro
X034iCTBa Tuma b u KaTeropuu Tenaousonsuuy 11,

Cyrounas morpe6uocts B SHEPTUH AN NPHUTCOTOBJIEHHS
ALY 1 KOHIUTEPCKHX HU3AeNUN NPU HCIOb30BAHHII KYXOH-
HBIX DUTHT, paGoTaloOMKX Ha IPHPOLHOM rase, HCXOLS U3 OC-
DEARCHHDIX, TpajumNOHHBIX 111 ®PT dopym u obbyaes
(Tpn pasa B jeHb — ropsuee 011010, cosepaKamee B cpes-
HeM 12,5 MJIk Ha yen.=3000 kkas Ha | 4e1.), COCTABASIeT
3,14 M/Ix ua 1 wen. [106].

CoorsercrByOmue 1aHHbIE O norpeGHOCTH B GuOrase jas
NPUrOTOBNEHHA MUK OTPaxKeHbl B Tabaume 21. OHH co-
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IloAs rOROBOM ITorpebuocTb B OUOrase, M3
NMOTPeSHOCTH B
Mecsin sHepruy Ha

OT;H.?igl?)e’ Mecauuas cyTouHast
16,5 1014 ?)3,0
enpais 150 02 8.0

] )
e | @ | ®
Mafi 5,0 307 1g,5
Hrwoun 1,8 111 3,0
Hroan 1,5 92 2,5
Aprycr 1,2 QZg : :0
Senraspe 7o 462 15.0
Dlanaon 12,0 738 21,5

Iekabpb 15,0 922 ,

Bcero 100,0 6148 — i

OTBeTCTBYIOT MNPHMEPHO PAacxOly 3JeKTPHUECKOH 3rjepggg
ua stu peau [133]. Kosdpduuuedt moae3noro ;LeHCTH "
rasa M 3JEKTPUYECKOrO TOKA MPH NPHUIOTOB/JECHHH MHIL
NPHMEPHO OJHHAKOB.

Ta6auya 21. TloTpeGHOCTE B IHEPrHH H fuorase IJasi NPUIOTOBJIEHHS

MUK
Tull xo3siicTBA
A b B r
3Hep- .

e OeTe o " TPOHP | o s | 270 | 3,30 | 5,70

e, 3 5
H%;ES(};%;? ° Groras 9,50 12,6 15,7 25,0
Hcl)\;rsp}ig?ocrb B GHorase, 0.5 0.6 0.7 1o

st paGoThl JAOMAIIHUX XOJOJUJBHHKOB H MOPO3WJb-
HHUKOB Ha 6GHOrase HCIOAb3YIOTCS TOAbKO XOJONHJbHBIE YC-
TaHOBKH aGCcOpPOIHOHHOTO THNA, KOTOpble MMEIOTCS B NpPO-
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TaGauye 22. ToTpeGHOCTL B dHEPTUH M GHOra3e XOJOAHJbHBIX
H MOPO3WJIbHBIX mKadoB

Tun xossiicTsa
A B B r
BMecTHMOCTb XOJIOAUAbHOTO WKada, J 150 1200 230 | 300
BMecTHMOCTb MOPO3UAbHHKA, J 400 |300 500 | 800
[lorpebHOCTL B 3J€KTpO3HEp-
THH
Xonoanabubtil mkad, KBr-u/cyr 1,1 1,8] 2,4 3,0
Moposunbnuk, kBt /eyt 2,7 3,2 3,2 4,2
Hroro 3,81 5,00 5,8 7,2
Iorpe6uocTh B GHorase, mM*/cyT 1,4 1,91 2,1 2,7

Tadauya 23. OpHEeHTHPOBOUHBIC NAHHBIC NO PACXOAy GHorasa B
JOMamHeM xo3sicTBe (Xo3qficTBO THRA B, karteropus
Ten/onsodnun 11) B rogosom paspese, m3/cyr

Aupaps g’:;; Maprt |Anmpesn| Mait | Huub

IMogorpeB BOLbI 2,3 2,31 2,31 2,3] 2,3 2,3
OTonneHNe KHJABIX OMELILE-

HuH 33,01 33,0 25,0]16,5]10,0| 3,5

[TpuroroB/eHye MUK

OxaX A€HHE H 3aMOpaxuBa-
pue mEmesnx mpoaykros| 1,91 1,91 1,94 1,9 1,9 1,9

0,6 0,6 0,6 0,6 0,6] 0,6

Bcero 37,8 137,8129,8]21,3] 14,8/ 8,3

IIpoGoasncenue

Hiods | Asrycr ngg; T,%'gb Hosbpb xgﬁe;;b
Iogorpes BOAb 2,3 | 2,3 2,31 2,3 2,31 2,3
Oron/ieHHe KHJBIX [OMelle-

Hitk 3,0 2,9 8,01 13,0 24,5 30,0
TIpuroroBiienue MUK 0,6 061 06( 06| 061} 0,6
OxnaxAeHUe M 3aMopa’kuBa- {

une npueBnx mpoiykros| 1,9 | 1,9 L,9(t1,91 1,9 1,9
Bcero 7,8 7,3 112,8119,8 | 929,3 | 34,8
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naxe. OGecneyeHHe HMH Pa3/IHYHBIX THIOB XO3AHCTB BeCh-
Ma HEeOJHHAKOBO. [laHHHE O MOTPeOHOCTH 3THX XOJIOAH/Ib-
HbIX YCTAHOBOK B 3HEPruM H OHOrase NpHBELECHB! B Tabju-
me 22. HwumewmHecqd B CHENHAJbHOH JHTEpAType JaHHbIE
neHCTBHTEAbHB! I XOJI0JHJBHBIX YCTaHOBOK KOMIIpeccop-
goro THna. Pacxox sneprunm a6copONHMOHHBIMH YCTaHOBKA-
MU npuHHMaercd GosbwuM Ha 10 %, yTo yuTeHo npu me-
pecueTe Ha GHoras.

B rabaunue 23 npusenesbl o6obuiamuine JaHHbIe O BO3-
MOXKNOH cyTouHOH moTpebHOCTH B OHoraze B 3aBHCUMOCTH
OT Mecsila, a HMEHHO Jda xo3a#cTea tuna b U Karteropuu
remsousonsauud Il 3rtor TUn XosdalicTBa NOJOXKEH TaxxkKe
B OCHOBY pacCMaTpHBAEMBIX B TJaBe 8 MOAEAbHBIX IpO-’
HU3BOJICTB.

8.2. Paerenuesogerso

B pacrennero/cTBE MOJIHOCTBIO HJAHM YACTHYHO ¢ IOMOILBLIO
6rorasa MOXHO OQeCHeYHTb 3HEpPruefd ciaeylomue Ipous-
BOJCTBEHHbIE NPOUECChE: CYIIKA 3€JEHbIX KOPMOB TOPAUUM
BO3AyXOM, CYIIKa CeHa MOJ HABECOM, CYLIKa 3€pHa, celb-
CKOXO3AHCTBEHHOE BHHOKYpEHHE, BbipAlIHBAHHE INPOJAYK-
UiH B TeNaHHAaX.

[Torpe6HOCTL B 2HEPTHH MNpPH CYLIKE 3€J€HBIX KOPMOB
FOPSAYNM BO3JYXOM 3aBUCHT OT Tpebyemoil cremeHH obes-
BOXKHBaHHSA, 4TOOL IpU BeCbMa pas3/HYHOH BJIAXKHOCTH CKa-
IIHBAEMOfl MAacchl MOJAYYHTh KOHEYHYIO BJaXKHOCTb, HeoO-
XOAUMYI0 a8 xpaHeHuna xopma. B 1972 r. B ®PI' umenocs
83 cymuikd, paboTalomHx Ha ropAdYeM BO3AyXe, CO Cpel-
Hed MNPOH3BOIHTENBHOCTBIO MO yaadenuwo Baarn 4,48 t1/u
[141].

Il OpHEHTHPOBOYHOrO pacuera NoTpebHOCTH B IHEPTHH
1 BO3MOXKHOrO MOKPLITHS €€ ¢ MOMOUbI0 6HOrasa ChayxKar
CpeaHHe 3HaueHIld, NpHBeAeHHbe B Tabunue 24.

Ce30H TMpOJO/AKAETCS OKOJIO TPEX MeCcAneB, NpHUYEM
Cpe/HAd Harpyska MaJblX YCTaHOBOK COCTaBJSET OKOJIO
1000 y, Goaburnx — okonio 2400 u.

Iupoko pacnpocrpavena cyuika ceHa MOJ HZBECOM
CioCOGOM aKTHBHOTO BEHTHJIMPOBAHHSA, a Takke ¢ Hed0Mb-
WHM mogorpeBoM BosAyxa (3..4°C) ¢ HmoMolublo Tenjore-
Heparopa, paboTalollero Ha KMAKOM TOIUINBE HJAH rase.
3arpatup 1 k[ TEMIOBOI 3HepryH, MOXKHO HarpeTb | ™?
Bo3Ayxa npuMepro na 1°C. Ho B Goabiueil Mepe HCHOMb-
3y1oTcs CyWHAKH ¢ 0ojiee 3HAUUTENbHBIM [IOAOTPEBOM BOS3-
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Tadauya 24. TokasaTenau NMpoOH3BOAUTEJLHOCTH H TMOTPeGHOCTH
B 9Heprun paGoTAOUMX HA ropaveM BO3AyXe CYLIHJIOK
JAsi 3eJeHbIX KOpMOB*

Mpousso- | INpousso- Horpebuocrs 8 Ouorase
{Ipousso- }fglcTTel:“;{o Hg’:;g;:b;m Torpe6- TIpH M OXOAKHTE AbHO=
AHTEIb= | Bagwiol, | CyXOMY Hoctb B T Oy e cane
HOCTb 110 macce | mpoaykry | JKHAKOM CyTOK
YAAIEHHIO |(89; Bam-|(14% Baak.| TONIMBE, ud
saalu, T4 | pocru), HOCTH), LIA 10 1, 24 4,
T,4 T4 M3 eyt MY eyt
2,7 2,37 0,72 259 405 4 050 9750
10 8,81 2,67 801 1250 12 500 30000
35 30,78 9,33 2426 3790 | 37900 | 91000

* TIpu cveme Baard 330 Kr Ha 100 kr cyxoro npoAykTa H daxTuueckod npous-
30MUTENbHOCTH YCTAHOBKH OKOJO 89 % 0T HOMWHAJbHOM.

ayxa (1o 20°C), KoTOpHIE 32 CYTKH BBICYIIMBAIOT TPaBy RO
KOHJHIHI, HEOOXOAUMBIX /d XpaHeHus. Bakdefiine jas-
HBIC O TOTPEOHOCTH B 3HEPruu M OHOrase /s 3THX CYLIHIOK
nokasaHlsl B Tabaupe 25. buoras npuMeHAETCs TOJNbKO 173
10/0rpeBa BO3/yxa, HO ero MOXKHO TaKKe HCNOJb30BATh B
ra3oBOM JBHrarejsie s NPHBOJA BEHTHAATOpPa H OJHOBpeE-
MEHHO YTHJIH3HPOBATb OTOPOCHOE TeNjao /BHrarens Anas
noforpeBa Bo3ayxa (cM. Tabm. 14) npuMepHo Ha 4°,

labauya 25. [loTpeGHOCTH B 9HEPTHH W BO3MOXKHOCTH ee MOKPHITHSA
GHOra3oM aJs CyWIKH ceHA MO HABECOM IOpsSYUM
BO3JyxoM (Hadanbuas iaaxuoctb 30...40%)

Mo1aya I 6
otpebuocts B
B8O 1dyXxa guorase
Beuruanto- [IMomyo.Tb,| Cpenudan
pom Xas | HeoOXoLu- | Tel.xosas T
{|pOH3BOLUTE IBHOCLL cpenden Man gas MOULIIOCTL | TOABKO AAN LA OPHBOLG
110 HCXOXHOH Macce, KaumaTu- | NpuBOZa | NpH mouor-{ MogorpeBa | BeuTuas-
T B HefeA qeckof BeuTHAs- | peBe BOs- | to3lyxa B TOpa ¢
30ubi* Moa TO0pa, Lyxa Ha TeueHHe TOMO LB
RaBaeHHeM KBT 4°C-xBT 10 4 3a rasosoro
40 Ila, CYTKH, ABHTATe s,
miu ¥ eyt My
4 14 400 2,5 16,7 27,5 -
6 21 600 4,5 25,0 41,0 -
8 28 800 5,3 33,3 55,0 (3,6)
10 36000 7,0 41,7 68,5 (4,6)
12 43 200 10,0 50,0 82,0 6.5

* las cpeldHeH KAMMaTHYECKOR 30HDI npeanoaaraercss sarpyska 100 u 8 me-
AeJio NPy BJAAKHOCTH Bo3ayxa =70 %. KoneGauus sarpysku 80,., 125 4 B Hefemaio
ACTNYCKAIOT OTKJOHEHHsI NMOAAaus BEHTHASITOPA B npemesax =20 %,
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TaGauya 26. oTpe6HOCT B 3HEPTAWM AAs CYWIKH CeHA TMOJ HaBecom
Npu pa3jHUHON cTEMEHH NOJAOrpesa BO3AYXA H Pa3JHUHOM
macce oGpabaThiBaeMOH 3a OAMH LMK NAPTHH MaTepHana

TlepsoHauaabHas BAaXKHOCTb, %

3)...40{40...50|50...60 >60

[Monorpes Bosayxa, °C Ho 10 | 10...20 { 20...30 | 30...40
IlpomoIKUTENLHOCTL  CYHIKH
oxHoOll mapruy, 4 100. ,.200[ 50...100 20 10...20
[Torpe6HOCTb B KHAKOM TOII-
JauBe, 1 Ha 1 T ceHa 30...50 [ 70...90 {130...160}220...270
[ToTpe6HOCTb B 371€KTpO3HEp-
ray, kBr-u Ha 1 T ceHa 70...80 ] 80...90 | 90...100/100...120
[Torpe6buocTs B 6uorase TOJAbKO AAA ODOAOTpEBa
BO3AyXa
ITpu macce oauolt mapruu 4 T:
M® wa 1 mapruro 250 500 930 1560
M3 /eyt 30 125 900 1560
My 1,7 6,7 45 75
ITpu macce oxHo#t mapTtuu 8 T
m® Ha | napruio 500 1000 | 1860 3120
M3yt 60 250 | 1800 3120
HPIHQ macce OJAHOW MapTHH
TS
M Ha 1 mapruo 750 1500 | 2790 4 680
m3/cyT 90 375 | 2700 4680

HauHble 0 yCTAHOBKAM JJs CYLIKH CeHa O] HaBECOM,
KoToppie paboralorT ¢ 0ojee 3HAUUTEbHLIM IOJOrPEBOM
BO31yxa, NpHBejleHb B TabaHie 26,

B kpecrbanckux xossificreax ®PI ans noaorpesa Bo3-
AyXa jICIONb3YIOT OOBIYHO KOTeNbHOE TOIJIHBO HJH CXKH-
KeHHbIl ra3. [Ipocras cylIKa BEeHTHAHPOBAHHEM C NOLOrpe-
BOM BO3ayXa Ha 4 °C enre He Hala MIHPOKOrO MPHUMEHCHHS.
Insi pacuera MOKHO BOCIOMb30BATHCS NPHBEAECHHBIMH Bbl-
e JaHHBIMH 10 CYUIKE ceHa BEHTHAHpOBaHHeM. Bcee 6oab-
e BHeJApsIeTCsl CYWKa ropsiyuM BO3JyXOM B YCTAHOBKAX
NOPI{HOHHOrO ¥ HENPEepHBHOrO AeficTBUsA. COOTBETCTBYIOIIHE
lanHble O pacxoje SHePTHH H BO3MOXKHOM HCIOJIb30BAHHH
Oucrasza MOXKHO B3STh M3 Tabaupel 27. PasHuuell B nor-
peGHOCTAX B 3HEPTHH s CYLIMJOK MOPUHOHHOTO U HEmpe-
PBIBHOTO jIeHCTBHS NIPH 3TOM OPHEHTHPOBOYHOM pacdere
MOXXHO mpeHeOpeub. XOpOLIHE CYWIHAKH TpebylOT Ha yaa-
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Tabauya 27. MotpedHOCTL B 9HEPTHH M BO3MOMKHOCTH MOKPHITHA
ee O6MOrazoM mpu CymiKe 3epHOBBIX M KYKYypy3bl

ToTtpeluocts B Ouorase
npA Npo10.IKHTE. b=
Homunaapuas npouapo- BC.;;?X, T‘;g}f,‘,’;ﬁ HOCTH Hceyu”}'“ .
LMTEALHOCTS N0 CYXOMY xr HsO | mownocTs, , B TEYEHHE CyTOK
MPoOAYKTY, T. 4 salu kBT MYy
Dy 20 4
M3/ eyt M3 ¢cyT
3epHo (~4%-Hbll cBeM
BJaru)
0,5 24 34,7 5,5 55 110
1,0 49 68,0 11,0 110 220
2,0 98 136,1 | 22,5 225 450
3,0 146 202,8 { 33,0 330 660
Kykypysa  {~ 25% -Huiii
CbEM BJIaru)
, 200 277,8 | 46 460 920
1,0 ' 400 553,5 | 91 910 | 1820
2,0 800 1111,1 | 182 1820 | 3640

JeHne 1 Kr BOABI YAENBHOrO pacxoja TemIoTh OKOJI0 5 MJIx
(nns KyKypyssl — Toabko 4,6 MJIIX), 4TO COOTBETCTBYET
TensoBol MomHOCTH 68,0 KBT Aas CYUWIHIKH HOMUHAJILHOH
IPOH3BOAUTENBHOCTBIO 1 T/U.

Ce30H CyIIKH AJI51 3epHOBBIX H KYKypy3bl 3..4 HelelH.

Cpennsis nPOU3BOAHTENBHOCTD CEIbCKOXO3AMCTBEHHDBIX
BHHOKYPEHHEIX 3aBOJ0B cocTaBdasieT 560 1 3THIOBOrO COup-
Ta B rod. Ilo panpbiM HMHCTHTYTA TEXHOJIOTHH OPOXKEHHS
(Bepaun), aaa npousBojcTBa 1 T 3THAOROrO COoupra
Tpebyerca 2500 M/[x sneprun (70 1 KOTeABHOrO TOMJIHBA
Ha | ra). Teopernueckn ROMYCTHMO B Haubosee coBepIUEH-
HBIX YCTAHOBKAX CHHXKeHHe HOTPeGHOCTH B 3HEPrHH JO
1450 MIIx/ra (40 1 korenpHoro tomauea Ha 1 ra). Ilo-
CKOJIbKY C€30H BHHOKYpeHHA B pdje cAyyaes npoiodxa-

eTcsd O4UeHb JO0Jro, 3TOT BHA NOPHMEHEHHSA fuoraza npep- -

cTaBAsgeTcss OAaroNPUSITHBIM C TOYKH 3PEHHST paBHOMeEp-
HOCTH ero pacxofosaHusa. laHnble 0 norpe6HOCTAX BHHO-
KYPEHHBIX 33aBOJOB B 3HEPIHH U BO3MOXKHOCTAX HX NOKPHI-
THsI 6HOrasoM IpHBeLeHHl B Tabauue 28.

Boabiiue noTpe6HOCTH B TEMJIOTE HMEIOT Tenauubi. s
HX OTOMJEHHS HapAAy C JKHIKHM TOMJHBOM B IIHDOKHX
MacwTabax HCMOJAb3yeTcsl TaKxkKe NPUPOAHBIA ras. B Ha-
CTOsIlee BpeMsl TPOBOASTCS SKCIEPUMEHTH ¢ GHOra3oBbIM
OTOMJIEHHEM, Hamnpas/ennble Ha CHHXEHHE CTOMMOCTH 2Hep-

100

Tatauya 28. TIOTPeOHOCTH BUHOKYDEHHbIX 32BOJOB B SHEPrHH
M BO3MOXHOCTH HX TIOKPBITHS GHOraszoMm

I?Omaﬁﬂ [Motpebuocty B Ouoraze
[Mpousso- 0Tped- | (w3 cyr) mpn npogoa-
Y geapHast 10TpebHOCTD AHTEAB~ HOCTL B KHT € ALHOCTH CE30HA
yeTaHoBKH B suepruu, M[lx/ra Hoctp, | TeM-10BON B MecAanax
rm,rog | Hepruu aa
ce3on,
M s ] 6 | s

2500 (coorBercTBYeT 70 I 100 ;
KOTEJBHOTO  TONJHBA Ha 300 750 000 | 270 180 135
1 ra1) 500 1250000 | 450 | 300 | 225
700 1750000 | 63 420 | 315

1450 (40 a1 xorteabHoro tom-| 100 145000 | 52 35 26

auBa Ha 'l ra) 300 435000 | 156 105 78
500 725000 1 260 §. 176 | 130
700 1015000 | 364 | 245 | 182

250 000 90 60 45

THH NYTEM HCINOb30BAHHA OTONMHMTEALHBIX YCTAHOBOK HOBO-
ro Tuna ¢ KoHaeHcauuell or6pocHbix rasoB. B szaBucuMoctH
OT BYJa BbIPaLIUBAEMBIX B TEIJIHLAX KYJbTYP 3HAUMTEABHO
uaMensercess yjaeabnas norpebHocTb B TenJore. B Tabau-
ue 29 npuBeneHbl CPeAHHE JAHHBIE O KOJHYECTBE TEMmI0BOH
sueprud [107] H BO3MOMKHOCTAX NOKPBITHSI e€e GHOrasoM.
B npunuHne TemauuHOe Cal0BOACTBO HYMKAAeTCS B OUEHb
GOJIbIIOM KOJHUECTBE 3HEPrHH B pacuere Ha OJHO XO3sii-
CTBO. B cpenneM rogopas norpeGHOCTb B KHIKOM TOIIHBE
cocrapasier okoso 100 n1 nwa 1 M2 naom@anu 3alluLIeHHOTO
IpyHTA.
. 6;{(3;)3631;1 ?{Zg%iiﬁﬁo B§3M0xmy}o CYTOYHYIO0 MOTpeGHOCTDL
. , KaK U B CJyuae OTOMJIEHHUS JKHABIX
NOMELIEHUH, HCXOLHTb M3 NPOLEHTHOrO paclpeneseHHs. ro-
AOBOH MOTPeGHOCTH B 9HEPTHH 1O MecsAuaMm. B canoBoncTse
OObIMHO MPHHATO BECTH PacyeT AA:e MO MONOBHHAM Me-

TaGauya 29. MoTpedHocTH TenauyHoro X035iCTBA B 9Hepruu
M BO3MOXKHOCTH HX MOKPHTHS GHorasom

06 A G
Tceman | womwoers | U™ | TSI | Horpeounens
T i A B
116,7 100 1200
, 120 000 186 000
é éggg 1000 12000 1200 000 1860 080
, 2000 24 000 2400 000 3720 000
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Tabauya 30. MpouenTHOe pacnpelesicHHe TenJAOBOH IHePrun AJst
TenaMuHbIX X03giicTe [132]

CyTtoynas norpeduocrs
Pacrpeneiedue B fuorase Aas nioula-
TENAOBOMA IH 3aUHLLEHHOrO rpyu-
SHepruH, % Ta 1200 m? (raba. 29),
M3
1-1 mojo- | 2-¢ moxo- | l-g noso- | 2-49 noaso-
BHHA BHHA Mecsl- BHHA BHHZ
Mecdna na Mmecdna Mecana
- Susaps 9,8 10,6 1220 1230
QeBpanb 9,1 7,3 1210 975
Mapr 6,5 5,0 755 620
Anpens 3,5 2,6 435 320
Mait 1,8 1,4 210 170
Hions 0,7 0,3 87 - 37
Hions 0,2 0,2 24 24
Asrycr 0,2 0,5 24 62
Centabpb 0,8 1,6 100 200
OKTA6pb 2,9 4,0 360 465
Hos6ps 5,4 7,2 665 895
Hexabpb 8,4 10,0 1030 1160
ciata [132]. CooTBeTcTBylOEe pacnipeleseHne TCOIOBO

MOTPeOHOCTH B sHepruH (TabJa. 29) npuBOAHTCS B TabJH-
ue 30.

8.3. Kmeornomopcreo

B XHBOTHOBOICTBE TakKe MOXKHO HCMOJb30BaThb OHOras
AJsl IOKPBITHA noTpebHoCTel B 5HEPTHH OTAEIbHBIX NPOLEC-
.COB, B KOTOPHX CErOfHs B OCHOBHOM TNPHMEHSIOT 3JeKTPO-
sHepruio. B Hayuno-dccaenoBaTelbCKoM HHCTHTYTE Me-
XaHH3alHH CeJbCKOro xo3siicTBa B DBeitenmredane [40]
OblTi mpoBeleHb MOAPOGHbIE HCCAENOBaHUS MOTPEGHOCTH B
SHEPTHH JJIs COJNEPXKaHUS JKHBOTHBX; Pe3yJbTarbl 3ToH
paboThl HCMOJNb30BAHD! B IPUBEICHHBIX HUKE TabHIaX.

ITpoMbiBouHble aBTOMATHl AJs JOHJLHBIX YCTaHOBOK
MOryT paboTaTh Ha HarpeBaTeJsx NPOTOUHOro THIE, HC-
HOMbL3YIOUIMX 6Hora3 B  KauecTBe HCTOUHHKA  3HEPTHH
(Taba. 31).

DHeprud [Js OXJaXKAeHus MOJOKa TpebyeTcsl B TeueHHe
Bcero roga. IlpumeHenune 6uorasa a/s 3TOH UETH BO3SMOKHO
JHIIL B ab6COpOUHOHHBIX XOJOAHJIBHBIX YCTaHOBKax, Mpas-
Ja ClelHaJbHo RS MOJOUHBIX OXJaaHuTeJefl Takue arpe-
raTel He BHOycKaloTcs. OpHEHTHPOBOUHHIE pacxon rasa
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Tadauya 31. TIOTpeGHOCTH NPOMBIBOYHBIX  aBTOMATOB IS MOHAbHBIX
YCTaHOBOK B  3IHEPIMH M BO3MOXKHOCTH MNOKPHITHS MX
6uoraszom [40]

IMpucoenu- PacXox sieprun B oamoxuas
Ioro- HUTEAbHAs norped-
A0BLE SAEKTPH~ MIxk na | HOCTB B

JKHBOTHBIX deckas 1 yea. Guorage,
yed. ro, | MouwHoers | MIk/rox roA. Miua 1l

yCTaHoB- B CYTKH yca. roa.
KH, KBT B CYTKY
TipuBsiznoe conep; 20 7,5 8817 1,20 0,06
KanHe CKOTa 40 9,0 11222 0,80 0,04
BecnpuBsianoe  co- 40 6,0 6412 0,43 0,02
JdepHanHe CKOTa 60 7,5 8817 0,40 0,02
80 9,0 10420 0,36 0,02

B YCTAHOBKAX 3TOTO KJacCa MOIIHOCTH npHmepHo Ha 50%
BHILIE, YeM B KOMMPEeCCOPHHX XOJOXHJIbHLIX YCTPOHCTBaX.
IIpu execyTouHO#l BBIBO3Ke MOJIOKa H CpelfeM yxoe 5000
Ha KOpOBY B TrOX, yIA€IbHOM pacxoge 3Hepruum 7 Mk Ha
100 &1 oxnaxxpaemoro Mosoka H 75%-Ho#t 3arpyske oxJia-
puTtenefl MOTpe6HOCTH B 3HEpPrud Ha OXJaxKjaeHHe H BO3-
MOXKHOCTH MOKPBITHS HX GHOrasoM BhlpaxKaloTcs Uubpamy,
npUBefeHHbBIMH B Tabaune 32. Ilpu BBIBO3Ke MOJOKa OJHUH
pa3 B [iBoe CYTOK NMOTPeGHOCTb B 3HeprHH OyjeT NpUMepHO
Ha 159 phime.

Tabauya 32. MoTpeGHOCTH B axepruH Ha oXJaKAEHHEe MOJOKA
H BO3MOKHOCTH NOKPBITHS Hx Guorasom

Pacxon smeprun Boamoxias norpes-
Hpucoeruunures- HOCTb B OHOrase
[Toro:sosee Has SAEKTPUUEC-
CKOT4, ycu. Kad MOLUIOCTH M Ha
roa. yCTAHOBKH, MIa#ron | 1 yea. ror.) m®Ha l
kBt B CYTKH yea. rod. M3, eyt
B CYTKH
20 1,2 7 000 0,96 0,07 1,4
40 2,4 14 000 0,96 0,07 2,8
60 3,6 21000 0,96 0,07 4,2
80 4,8 28 000 0,96 0,07 5,6

s coieprkaHus JOHHBIX KOPOB H CBHHEH TNOCTOSHHO
Tpebyercss ropsuas Boga. JlaHHble o NOTPEGHOCTH B 3HEp-
THII H BO3MOKHOCTSIX NOKPBHITHS ee 6HOTA30M MNpPH 3KCOJaya-
Tauud GoiinepoB ¢ nomorpeBoM Bojawl oT 10 xo 60°C B 3a-

- BUCHMOCTH OT pasMepoB nOroJOBbd CKOTaA NPHBEINCHBI B Tab-

aune 33 [40].
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Tadauya 33. TMoTpeGHocTu B aHeprudt M BOIMOKHOCTH TIOKPBITHS
MX GuOrasoM npu NoflorpeBe BOAbI B Goilnepax

. Boamoxxuas noT-
2 Heobx0ii- pednocts
& 2 |man noTped- B Oiorase
g g = HOCTb B
¥ v = | 2Hepru,
] ) MIx ua | M3H2 1 M3 Ha 1
o oS 1 yca. rod. yea. roa. yeld. roa.
g% =E| Brox | BTOX |B CyTKH
f= mo ]
Hoitasle KopoBbI
[Tpupsiznoe comepmanue 20 120 566 30 0,08
40 200, 407 21 0,06
Becnpusssnoe  cogepxa- 40 300, 593 31 0,09
HHe 60 500/ 558 29 0,08
80 600/ 533 28 0,08
OTkapMaHBaeMble CBHHBH 300 (36) 120 78 4,11 0,011
600 (72) |200 42 2,2 | 0,006
1000 (120) | 300 27 1,4 1 0,004
[TireMentbie CBHHbY 100 (46) {300 94 4,9 | 0,013

Otonnenne 1eoOXOAUMO TOJBKO B CBHHADHHKAX-MaTO4-
upkax [40]. O6mas noTpe6HOCTD B TEMJIOTE NMPH 3TOM OT-
HOCHTEJNbHO HeBeauka. JlJs CBHHOMATOK CpefHell maccoh
200 xr npu Hapy>KHOH TemnepaType xno —10°C u mpoaon-
JKHTEJIBHOCTH OTOOMTENbHOro mnepHoza 60 cyr ygenbHas
noTpe6HOCTh B TemyoTe cocrawaser 1950 MJIx ua 1 ycu.
roJ. B TOA, & COOTBETCTRYIOWIAs norpebHoOCTL B 6uorase —
okosio 1,8 M® "a | ycua. roa. B cyTkH. B Gosee X0J0LHBIX
KAMMaTHUeCKUXx 3oHax norpebHocTh B 6roraze Bo3pacTraer
B/BOE.

Hanpumep, B8 mnomemeuusix aJjsi NEpPBOLO NepHOga OT-
KopMa

DU Macce KHBOTHBIX, KL . . 10 20 30
notpebuocts B renaore, MJIIx
Ha | yeca. rom B rog . . 2800 1500 1300

COOTBETCTBYIOM A TNOTpeOGHOCTD

B Ouorase, M® Ha 1 yca. roa.

B rol . . . . . . . . . 147 80 68
M3 wa 1 yca. ron B CYTKH . . 2,5 1,3 1,1

JlonnbHble YCTAHOBKH CJEAYeT TaKKe 10 BO3MOXKHOCTH
OTamJHBATh TeM HJH HHBIM CNOCOGOM (OTONHTENBHBIH [e-
pHoa — oxoso 150 cytok). M B 3ToM ciayuae MOKHO HC-
noJb30BaTe 6Horas. [{oTpe6HOCTH B 3HEPrHH H BO3MOKHOC-
TH TOKPHITHS HX GUOrasoM npHpexeHs B Tabaune 34.
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Tabauya 34. TTOTPeGHOCTH B 3HEPruM H BOIMOXKHOCTH MOKPBITUS
MX §MOra3oM npH OTOMJIEHHH JOHJIbHBIX YCTAHOBOK

UncAo AOHILIX KOPOB
49 62 80

30Ha CO CPeAHUMHU KJIHMATH-
YeCKHMH yCJTOBUAMHU
IMorpe6uoctsb B anepruy, MILx/rox 3600 4680 5760
Bo3MoxkHasT IDOTpeGHOCTb B GHOrase:

M3/rojg 164 212 262

m® na | cyr oronuTe.blorTO fe-

projia I,1 1,4 1,7
30Ha ¢ CVDPOBBIMU KJHMAaTH-
YEeCKUMH YCJOBNAMHU
Torpe6rocte B 3neprun, MIx/ron 7200 9000 10800
BoaMoxkHasl noTpeGHOCTL B GHOTa3e:

m3/ron 327 410 490

M Ha 1 cyT OTOMUTEIBHOrO NEpHO-

aa 2,2 2,7 3.3

Buoras MoKHO TIpUMEHSITb jd’Ke JJs OTONJEHHS NTHY-
HUKOB B TeueHHe 3UMHero nepHoxa. Ilpw HapyKuo# TeM-
neparype ao —10°C, Buyrpeuuefi temneparype 18°C nasa
MOJIOJIOK H Kyp-Hecywex (cpexmelt maccoit 1,13 xr) i 26°C
s UpIAT (cpeanell maccoft 0,16 xr), nojgaue oTcacoia-
foutero sertunstopa 0,49 u npurounoro — 0,44 M3/y ua I ro-
JIOBY (MOJIOAKH H HeCcylKH) Tpebyetrcs [73]:

COOTBETCTBYIOHIEE KO.IHYecTBO OHOraaa

1,2 mM3/a na 1000 roa. (29 m3/cyr
pa 1 000 ron.)
0,3 m3/u una 1000 roa. (7 wm3/cyr
Ha 1 000 roa.)

TeNJoTbl B UDHTOYIIOM BO3ilyxe

26,8 k/1x/u Ha | HecylwKy

6,2 kx/u na 1 ubnIeHKa

8.4, Mopeannpie X03aiicTBa

Vcnonbays ebllneynoOMsiHyTbie OT/Je/bHbie 3HAUEHHS BO3-
MOJKHOro pacxoja Ouorasa AJs PasHUHbIX LeJel, MOXKHO
HOJYYHTh CyMMapHbie MOKazaTes H HCMNOJNb30BaHHA OHOrasa
AJs MOAe/bHBIX x03A#cTe. Huxe Takne pacueTh npojesna-
HBl /I TpeX THIIOB MO/ &/IbHBIX XO3SIHCTB H NpeACTaBJeHH!
rpadukamMu B rogoBoM paspese (puc. 31..33), HanGosee
Ba’KHbie jgaHHbie npuBegeHs B TabaHue 35. Ilpexcrasas-
€TCS1 HHTEPeCHbIM CpaBHEeHHEe OXKHJaeMOro TPOH3BOACTBA
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Ta6auya 35. XapakTepucTUKa TpPeX THIOB MOAECAbHBX
BO3MOKHOCTH MPHMEHEHHda B HHX Guorasa (cMm. puc. 31, 33)

XO034HCTB H

MozeabHoe X039ACTBO

I tun [I tun Il tun
Hanpasuenne Kopmonpous- Jlyro-nacr- |3epHosoe
BOJCTBO GHlIHOe
MecTonaxoxaeHHe CpenHesnicokue |Anbreii Bectdasnus
TOphL
Yueao uieHOB ceMbH 4 4 4
Maowans c.-x. yroguit, ra 15 40 40
B TOM uuCJIe
njowank JAyroB # mact-
6uu, ra, 10 40 —
H3 HHX CE€HOKOCOB, r'a 5 20 —
nAomaAb OA  3epHO-
BhIMH, I'a 5 — 40
Uucno KHBOTHRIX 15 76 36
B TOM YMC]e
MOHHBIX KOPOB (cTOMAO-
BOE CcojepkKaHue) 10 60 —
MONOJHSAKE, YCJ. TOd. 5 16 —
OTKADMJMBAEMBIX  CBH-
Heit — —_ 300
Cymka cena [opsuum Bo3-|{[Tox nasecom
AyxoMm (cM. (cm. Taga.
taba. 24) 26)
nojorpes Bo3yxa, °C 4 30 —
BMECTHMOCTb  YCTAHOB-
K, T 8 4 —
IPOJOAKUTENBHOCTD
CYUIKH OJHOW HapTuu 1 nepens 1 cytgn —
Cyuxa 3epHa (CM. Tab.l. 27) — (CM. TabJ1.
27
1P OM3BOIHTEJBHOCTS yC- )
TAHOBKY, T/4 0,5 — 1,0
NPOJO.IKUTENBHOCTD
CYWIKH B TedeHHe Cy-
TOK, 1 10 — 10
Pacxon 6uorasa
Cywxka cena, M3/cyr 55 900 —
IHel 36 50 —
KalleH1apHoe BpeMs 15.05—30.09 25.05—30.09 —
Cymh’g 3epHa, M3/cyT 55 — 110
nueit 5 -_— 20
KaJeHJapHoe Bpems 15.07—1.09 — 10.07—4.09
O6opyrnoBaHHe IKMBOTHO-
BOAYECKHX MOMEUiEHHH:
NDOMBEIBOYHBIE aBTOMA-
TR {cM. Taga.  31),
—_ 1,2 —
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ITpodoascerus

MojeasHoe X039HCTBO

I I 481

OXJaJUTeNd MO-

aoka (cM. Ta6a. 32),

Mé/eyT 1,1 4,2 —
Goltepel (cM. Taba. 33)

M3 /eyt 1,2 5,4 0,4
oTonHTEeAbHBE  yCTPOW-

CTB2

LA JIOUIBHBIX CTaHKOB

(em. Taba. 34), mi/cyr 2,7 -

Homammnee xo3sicTBO (CM. |73 378 ¢ KoaeGaHMAMH B 3aBHCHMOCTH
taba. 23), m¥/cyr

OT Mecsila
KoanuecTBo GHoraza npu
ero BHIXOJe:
0,2 % ¢ | &r cyxoro
OpraHMYCKOTO BeulQ--
¢TBa, M3/cyT 15 76 27
0,4 m® ¢ 1 xr cyxoro
OpraHHYecKOTo ' Belle-
crBa, M3/cyr 30 152 54

6Horasa H BO3MOMHOCTH ero INPUMEHeHHA B KOHKPETHOM
xo3gjtcree. Hanuude HEHCnONb30BAHHOrO rasa BH3BIBAET
poct yaeabHbx sarpar. IIpu 3TOM, ¢ OJHOH CTOPOHBI, MO-
JY4aloTes GOJblliHe HEHCHoAb30BAHHBIE H3JHIIKH, & C JAPY-
rofl — KOJHYeCcTBO NOJYyYaeMOro rasa HeaoCraTOYHO nJs Ta-
KOTO 3HEPreTHUecKoro Iponecca, Kax Cyllka, HecMOTps Ha
NPUMCHeHHe COOTBETCTBYIOUIHX CYUIHJIOK MEHbIIEH MPOH3-
BOAHUTEAbHOCTH.

O/Ha M3 OCHOBHBIX TPyAHOCTeH, CBASAHHLIX ¢ BOMpoca-
MH peHTaGeNbHOrO npHMeHeHHs 6Horasa B CpelHeM CeJlb-
CKOXO39UCTBEHHOM NPEeANPUSTHH, COCTOHUT, QUEBHJIHO, B Ta-
KOM HeypaBHOBelIeHHOM OaJjaHCe MeXJy BHXOAOM rasa H
BO3MOJKHBIM €ro HCHOJb30BAHHEM; JOJTOBpeMeHHOe XpaHe-
HHMe ero B rasroJbiepax ornajaer no (HHAHCOBHM CO06-
paskennsam (cM. Taba. 10, a Takxe raasy 5). B 3TOoM
HanpapjeHHH CJAeAyeT NPeANnpPHHATh Cepbe3Hble HCCIen0Ba-
His. BO3MOXHBIMH BapuaHTaMH HNPeJCTaBJAIOTCA, HAnUPH-
Mep, MOepHH3HPOBAaHHBIE CrnOCOObI CyIIKH HJH JBYXCTY-
neHuaTHH HarpeB Bo3ayxa. CoceiHHe NpPenpHUATHS, B TOM
diicje H HeceJbCKOXO3SHCTBeHHBIe, JHIIL TOTAA COIrVIACATCS
HCNOJAb30BATh H3JUIIKH 3Heprud, moJydyaemble ¢ NMOMOLILIO
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Puc. 31. Mogenbnoe xo3sfictso I tuna (cM. tabn. 35): B wacTH Anarpam-
MBI, COOTBCTCTBYIOIUEH OTOMEHHIO, BCPXHSS JHMHHSA OTHOCHTICA K NpHMe-
HCHMIO OGBIYHOFO Fa30BOr0 KOTA4, cpefHsis (WTPHX0Bast) — MPHMEHeHHIO
rasoKOMIpeccHOHKOro TtemaoBoro Hacoca. COB — cyxoe opramnyeckoe
BCIIECTRO.

61orasa, Korjga CTOMMOCTb €JUHHIBl TaKoll sHeprud OyaeT
HUXKe HJH, 0 KpalHedl mepe, paBHa YJAeJbHOH CTOHMOCTH
TPaAHUHOHHBIX BHAOB 3HEPrHH, a TaKKe B TOM CJyuae,
Korja 6yjeT rapaHTHPOBAHO HeNpepbIBHOE ee NOCTYIJIEHHE.
Jis aTo#t penu HeobxomHMO co6paTe elle 3HAUHTEAbHOE
KOJIMUEeCTBO OMBITHBIX JaHHBIX. [/ cleluHand3HPOBaHHbIX
npeanpusTHH, HanpuMep YOOHHBIX NYHKTOB aJis [ITHID,
BIHHOKYpeH, 3To#l npo6JyeMbl He CyL{eCTBYeT.

9. HUcnoassoBanne GunonniaMa

Bce skcnayaTHpyeMmble B HacTOsllee BpeMs GHOTa3oBble yC-
TaHOBKH paboTaioT Ha KuaxoM cy6erpate. Iostomy 6Ho-
MJaM TOYKe KHJKHHA H TPAHCHOPTUPYETCHA, KaK H OObIUHbLIA
JKHAKHH Hapo3, HAacoCaMH H apTouHcTepHaMH. Kak u xun-
KHH HaBO3, l1JaM HCIOJb3YIOT B KaueCTBE OPidihn+eCKOro
ya06peHHs] Ha NOJSX H NacTOHINAX CelbCKOXO03AHCTRBEHHOTO
NpeANpUATHSA HJIH COCEJHEro xXo3dicTBa. B HEKOTODHIX cay-
yasgx 6HOLIaM Pa3nedsioT Ha JKHAKYIO H TBepayio (asbl u
YTHAH3HUPYIOT UX B OTA&JIbHOCTH (Hampumep, TBEPAYIO
4acTb, 4TOOB! NOJYUYHUTL TOTOBBIA A/ NPOAAXKH INPOAYKT,
IPAHyJUPYIOT M cyllar).

Buorasopnift MeTon He cJaeiyeT paccMaTpHBATh Kak
pellieHle NpoGJaeMbl OTXOJ0B. ¥MeHbIIEHHe MAacChl HCXOJ-
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Puc. 32. Mogenbnoe xossiicreo II tuna (cm. rtaéa. 35):

I'K — rasosblil xote; TH — 1engoBof Hacoc ¢ ra3oKOMITPECCHOHHBIM
npuBoAOM; I'B — noayyeuue ropaueit Boabl, JC — OTOMJNCHHE LOUML-
HBIX CTaHkoB; OM — oxnakieHHe Mcioka, [TA — NpOMEIBOYHEBIA aB-
TOMAT.
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Puc. 33. MogenbHoe xoagitcrso 1l tunma (oM. taba. 35).



HOro cy6erpara CTOIb HE3HAUUTENbHO, UTO HM HPaKTHUECKH
MOMKUO TpeHe6peub. Bo Bpems mpouecca GpoxeHHS pas-
Jaraercd B cpeaHem 0x0s10 30% OpraHHyecKOro BelICCTBR,
yTo cocraBager Bcero 109% oT MaccH XKHAKOTO HaBO3a.
TakuM 06pasoM, o611as Macca HCXORHOro cy6erpara yMeHb-
maercd TOJbpKO Ha 39,

C macTynJeHHeM 3HePreTHYECKOro KpHsHca AOpOXKaIoT
MUHepaJbHble y106peHHs, NPOH3BOACTBO KOTOPBIX Upe3-
BLIYAHO ZHEPTOEeMKO. DTO MOCIYHH/IO TPHYHHOH TOFO, 4TO
noJyyaeMble B CaMOM XO3fficTBe OpraHuuYecKHe yA0O0peHHd
BHOBb O6pesSH CBOK MNPEeXKHIOK LEHHOCTh H YCHJIHIOCH
CTpeMJeHHe HCHOJb30BAaTh HX ONTHMAJbHBIM CHOCOGOM. B
nocJaeHeM cJyyae peub AT NMpexkJe BCero o6 HCKJIOYe-
HHUH 0OTepb NHTATEJNbHBIX BEIIECTB H TEHACHUHH K YBeJH-
YEHHIO CKJIAJCKHX €MKOCTel, 4TO MO3BOJIHJIO O BHOCHTDH
yno6penust B Haubosiee 6/aronpusTHbie KasjeHJapHbe CPO-
KH. 3TO OTHOCHTCA KaK K OOGbIYHOMY KHJIKOMY HaBO3y, Tak
H B elle GoJbliell mepe K 6HOIIAMY.

1leHHOCTb WJIaMa Kak YAOODEHHs 3aBUCHT OT ero Xu-
MUYeCKOro coctaBa. Bo Bpemsi npouecca GpOKeHH YMeHb-
maeTcsl TOJABKO COXep:KaHHe yIJaepoja H, CJeL0BaTeJNbHO,
cootHowenne C/N. Qochop u KajiHiH, KaK H a30T, NOJ-
HOCTBIO COXpaHSIOTCS B OuomiaMe; B GHOrase MOTyT CO-
Jep:KaTbCsl TOJbKO HX cjeibl. OAHAKO npH nocjaenylolmeM
IJHTeJbHOM XPaHeHHH B OTKDHITBIX €MKOCTAX BHOBb BO3-
HHK2IOT NOTEPH a30Ta B BHAe aMMHaka. HacTo yTBepxja-
0T, yTo GHOmJIaM 06JafaeT 3HAYHTEJIbHO JYy4iUHM y106-
DUTEJbHBIM JeficTBHeM, ueM OGbIuHbIH HaBo3. ToyHHe U
penpeseHTaTHBHbIE CPaBHHTEJbHBE HCCAELO0BAHHA IlTaMa
¢ OOBIYHBIM KHAKHM HABO30OM HJIH C JKIJKHUM HaBO30OM, N0I-
BEPrHYTHIM aspOGHOA 06paboTKe U3 COOGpaxKeHHH OXpaHbl
okpyxawmel cpeabl (TOIbKO B TaKOM CJayyae MOXKHO ¢
NOJHBIM N1PaBOM CPABHHBATb GUOILIAM C ITHM MPOXYKTOM),
KOTOpble MOTJH OBl MOATBEPAHTb YNOMSHYTOE Bbille MHE-
Hie, noka He npoBexeHb. CpaBHeHHE C TBEPABIM HABO30M
(BbICOKME MOTEpPH NHTaTeJbHBIX BELIECTB) HeNpaBOMOYHO.
ITpuuuHO# nydiuero yXOOGPUTENbHOrO NeHCTBHA I1TaMa MO-
JKeT CJy:KHTh MeHbinas BeqHuuHa coorromenus C/N u To,
yTO B HEM COXpaHsercs Becb a3oT. BecbMa BO3MOXKHO TakK-
e, yTO BO BpeMs mpouecca 6poxeHds Gocdop nepexonHT
B dopmy, Jyulle yCBaHBAeMylO PacTeHHAMH, H dTO o6pasy-
J0Tc He6OJbIlHe KOJHYecTBa AeHCTBYIOIIUX BelleCTB, KO-
TOpHe 6JaronpusiTHO BJHAKT Ha POCT pacTeHHH. AGene
[1] nokasan, yTo MyTeM aspaiuul KHAKOTO HABO32, a TAKKE
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no6aBjieHHeM OEHTOHHTA H OMNpejeNeHHBIX KOMNOCTOOGpa-
3YIOLHX npenapaToB HCOOJb30BAHHE a30Ta HaBO3a yjxaercs
noBbIcHTh Ha 10..25% . Mcxonsa U3 3TOr0, MOXKHO npennoso-
JKHUTb, UTO YHOOpsiollee neiicTBre 6uoinaMa Ha 159 Bhime
yA06pAIomero AeficTBHA HeOOGpabOTAaHHOTO KHAKOrG HaBO-
3a. OpHaKo JHIIb TOYHBIE HCC/IENOBAHHSI MOTYT MOATBEP-
JUUTh 5TH BBIBOXHL,

ITo Xoitepy [42], cTouMocTb HeOGpaGOTAHHOrO KUAKOTO
HaBO32 B NPENOJNOXKEHHH, yTO rapanTupyercs ero 30%-noe
HCNOJb30BaHue pacTeHHeM, COCTaBJSET:

-— HaBO3 KpynHoro poraroro ckora— 7,20 mapku PPT
3a 1 M3

— HAaBO3 CBHHeH — 8,55;

— KypuHBH# noMer — 16,80 mapku ®PI 3a 1 M3,

YBesauuenue yno6psiomero aefictsud Ha 159 nosbimaer
CTOHMOCTb HaBO3a cOOTBeTcTBeHHO Ha 1,08; 128 u 2,52
mapkd ®PT 3a 1 M3,

HHTeHcHBHOCTD 3amaxa 3aBHCHUT OT CTENEHH COpaKHBa-
HUS, 2 NOCJEAHAA, B CBOIO Quepelb, CBf3aHa C pasMepaMiu
peakKTopa H CTOHMMOCTBIO YCTaHOBKH, OGBEKTHBHOTO KpHTE-
pHsl BO3MOXKHOIO ocjabJeHHs HHTEHCHBHOCTH 3anaxa Jo
CHX NOp He CYyuiecTByeT, €ro emie HYXKHO pa3paboTraTh.
JIMIUb cy6beKTHBHO yKa3blBaeTcsl Ha CYIECTBEHHOe 0CJa2a6-
JeHHe 3amnaxoB npH OGHOTa30BOM MeTOJe N0 CPaBHEHHI ¢
3anaxoM Heo6paGOTaHHOr0 KHIKOTO HaB03a, NOITOMY 6uo-
Ta30BbIl METOJ NPH BHICOKOH CTENEHH DaszJoXKeHHd HCXOI-
HOro cy6ctpaTa MOKeT GbiTb MPH3HAH C TOYKH 3PEHHS OX-
paHBl OKpy:KawuleH cpeibl PaBHOUEHHHM pa3JTHYHbIM a3-
poGubIM cnocobam o6paborku. Crenenb 06e3zaparkHBAHHSA
6uoimIaMa 3aBHCHT OT BBIOPAHHOIO BapHaHTa GHOrasOBOTO
MeToJla H CpPOKa nocJeayromero xpanernus untama. Hagex-
HOro o6es3aparKuBaHHS He TapaHTHpPyeT HH ONMH U3 Ba-
PHAHTOB aHa3pOGHOro COpaKUBAHHSA.

Eme He sAcHO, KakoBa KOPMOBasi UeHHOCTb OGHapYKeH-
HOro B Ouomacce wlaMa 6eJxa HJIH C KakdM hHeKToM
MOXKHO HCHOJIb30BaTh OHOINJIAM KaK MHTaTeJbHYIO Cpeay
AJIsl BBIDAlHBAHUS BOAOPOCIEH, APOXKKeHh H FPHOOB.

10.  IKoHOMMYHOCTH ceabcKHX GHOra3OBBIX YCTAHOBOK

OKOHOMHYHOCTb GHOTa30BOH YCTAHOBKH CJELyeT OLeHHBATb
C PasHbIX MO3HUHA B 32aBHCHMOCTH OT TOTO, KaKasl OCHOBHas
LIenbr npecaenyercs npd ee skcnayaraund, W HaoGopor,
TeXHHYeCKOe OCHallleHHe YCTAaHOBKH JOJXKHO COOTBETCTBO-
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BaTb LEJEBOMY HANpPaBJeHHIO ee HCNONb3OBAHHS, NPHYEM
OT mnoc/eiHero aktopa GYAYT 3aBHCETb H COOTBETCTBYIO-
ife PacXOJHl.

MoXKHO HazBaThb TPH OCHOBHBLIE IEIH NpHMeHEHHsS GHO-
Ta3oBBIX YCTaHOBOK.

HponseopcTeo Guorasa B KauecTBe HCTOYHHKA SHEPTHIL

Buowam B 310M npouecce urpaer podnr no6oyHOro mnpo-

AYKTa.

2. Hoayuenue BrICOKO3(hGEKTHBHOrO «6uOyRO6peHHSy H
COXPaHEHHE COJepKallHXCs B OTX0/JaX CeJbCKOXO03AHCT-
BEHHOro MNPOH3BOACTBA NHTATENbHBIX BewecTB. BHora3s
paccMaTpHBaeTCs Kak noGOuHBA NPOAYKT.

3. Pewlenne 3agauyu oxpaHb OKpyiKaloiei cpexb, T. e.
YMEHbIlleHHe WJH npeloTBpaileHHe 3arps3HeHHs OKpY-
JKaloie# cpexbl OTOPOCHBIMH MNPOAYKTAMH CelbCKOXO-
3HCTBEHHOrO MPOU3BO/ICTRA,

Ha npakruke B TOH WM HHOHl Mepe y4yMTHIBAIOTCH BCE
std acnextol. llpu nojcuere ke 3KOHOMHYHOCTH Heo6XO-
AUMO NpUHHMATh BO BHHMaHHe BCe TPH aclekra, PaBHO
KaK H BONPOC O TOM, J2aeT JH COOpPYyXKeHHe YCTAaHOBKH OC-
HOBaHHe AJ5 MOJYy4YeHHs B Kako#-1u6o (opme rocymapcert-
BEHHOH CyOCHIHH Ha CTPOHTENLCTBO, HANPHMEP B KayecTBe
NOOUIPEHHA 32 NPHMEHeHHe HOBeHINHX TEeXHHUECKHX HOC-
THXKEHUH HJIH 32 SKOHOMHIO HEPTHH, B 4AaCTHOCTH 32 3KO-
HOMHIO TeDBHUYHLIX 3HeproHocHute]eft (KOTeJbHOro TolJHBa
H 3JieKTpHyecTBa). PacXombl Ha TexXHHUECKoe OCHallleHHe
YCTAHOBKHY MNPH OCYHIECTB/JIEHHH BapuaHTa 2 MOTYT ObITb,
0-BIAUMOMY, MEHbIlle, a AaJig BapHaHTa 3 O6oJblle, yeM
47151 BapuaHTa 1.

Xox pacuera cam no cebe siced. Ilpo6iema cocToHT
JIMIB B TOM, YTOGEl ONpPeNe/UThL PeasbHble XapaKTePUCTUKY
OGynyumell yCTaHOBKH, B OCOGEHHOCTH CJeaylomHe:

— CPOK CJY3KOH;

— PEMOHTHBIE U3JEPIKKH;

— pacxojbl Ha TeXHUUYECKOe 06CAYIKHBAHHUE;

— cobcTeeHHble NOTPEeGHOCTH B SHEPTHH;

-~ TPYZLOEMKOCTb 3KCTJIyaTalMHd H COOTBETCTBYIONIHE pac-
XOJbl Ha OMJIATy TPYAa;

— OLEHKA aCNeKTa OXpaHbl OKPYIKAWOUIeH Ccpebl;

~— BO3MOJKH2sd 3KOHOMHS MHHepaJbHBIX YRO6peHHN;

-— peajibHbifl BBIXOJ YTHJAH3HPYEMOro rasa, T. €. B KaKOH
Mepe onpaBaaeT OKHIAHHSA NpUMeHeHHe, HaupuUMep YyCT-
pOCTB ja MOKOrpeBa, NEpeMellUBAaHHA MAaCChHl U Ten-

JIOH30J AN peaxTopa.
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Fuc. 34. Tlena Guorasa B 3aBHCHMOCTH OT IIepBONAYAABHBIX BAOKEHUA B
YCTAHOBKY H YIeAbHOTO BHXOAd [O/€3HO HCHOMAB3YeMOro raza (n) wuid
YA@ABHIOro BbIXOAA 00LIEro xoamdyecTsa rasa (m).

Hixe crenana nonsitka onpenesurs nedy 6uorasa pis
BapnaHTa nepsoHayabHbIX Baokenuit 1000..5000 mapox
©PT ua 1| yea. roa. npoayuentos magosa (ITH) — Tosnbko
B 3THX 1pege/nax KoJeOaHHH CTOMMOCTH 1e1ecoo6pasHo
3KCIIYaTHPOBATh OGHOTA30BYI0 YCTAHOBKY — H BBIXOJA MO-
J€3HO HcnogabsyeMoro Guorasa 0,2..0,6 m® Ha 1 kr cyxoro
OPranu4ecKoro BeilleCTRa ¢ yyeToM TpebGoRanuil oxpaHwl OK-
pyskawilefi cpeibl H HCHOOJb30BAHUS IITAMAa B KAUECTBC
yao6penusi (puc. 34). M3 panHbIX 3T0TO rpaduka H PHUCYH-
Ka 24 MOXKHO cZe1aTh 06paTHBI pacyer, KakoBa JoJiKHa
OLITb B TOM HJIH MHOM KOHKDETHOM C/Iy4ae MaKCHMAJbHAas
CTOHMOCTb YCTAHOBKH, 4TOOH ee sKcnJyaTanHsa 6Goija ele
pentaGesnbHoli. Tlpu nmepecuere Ha 1 yes1. rod. npoayueHToB
HaBosza (Wau npoiyueHTos 6uorasa) HHBEJHDPYIOTCA BCe
PA3IUIHA MEKAY YAENbHBIM BLIXOIOM ra3a AJad pas3HbBX
BHL0B HaBo3a (cMm. Tabu. 7).

Dopmya nas pacuera neHsl GHOTasa:

K= (U4D+2)

G= N
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roe G — uena 6uorasa, Mmapku @PI 3a | M3
K—rogosele 3atpartnl, Mapku OPT;
A — cTouMocTh ycTaHOBKH, Mapku OPT;
X — 10Nl MOCTOSAHHBIX 3aTpaTt, % ot A (amopTH3auu-
OHHBIE PACXOXMl, YIIJIaTa NMPOUEHTOB, H3JCPIKKH HA
PEMOHT H TexHH4YecKoe Oo6CayKHBAHHE, CTPAXOBHE
B3HOCHI) ;

L — ronoBbie pacxoAbl Ha omiaty Tpyxra, Mmapku OPT;
M— o6uinit ronoBo# Buixox rasa, M3;
8 — yAeJdbHLIe 3aTpaThl Ha CPEACTBA [IPOH3BOACTBA
(noTpeGHOCTL B 3JEKTPOSHEPTHH [/ OPHBOJA
HACOCOB H T. 11.), Mapku ©PT na 1 m3;
U —ronoBasts SKOHOMHA MHHepaJbHBIX YAOGpeHHH,
mapku OPT;
Z—rojoBble NOTAllMH OT rocyxapcrBa, Mapku @PT;
N — ronoBoit BBIXOJi MOJE3HO HCIONB3YyEeMOro rasa, me.
Pacyer MOXHO BeCTH Ha BCe MpPeANPHATHE B LEJOM, HO
TaKxKe HCXOASl H3 CcoOOpaxeHHHA LeIecOo06pasHOCTH, B
yaeabHbIX nokasarensx Ha 1 yca. roa. [TH. B orHomenuu
OTZAEJbHBIX 3JEMEHTOB pacueTa OTMEeTHM CJelylollee:

x. Jloa15l NOCTOSIHHBIX 3aTPAT npuHUMaercs pasHo# 10 %,
B TOoM uuciae: 5% — aMOpDTH3aUHOHHbBIE OTYHCJIEHHA
(cpox cayx6we 20 ner), 3,5% — ynnara npouEHTOB,
1,5% — u3nepKkH Ha pEMOHT, TEXHHueckoe 06Cay-
JKHBaHHE 1 CTPAXOBbie B3HOCHI;

A. CrouMocTb yCTAaHOBKH npuHHMalor pasHo#i 1 000...
5000 mapox ®PI mHa | yca. roa. I[IH. B sty crou-
MOCTb He BXOJHUT CTOHMOCTb pe€3epByapa A NOCJe-
JIVIOIEr0 XpaHeHHS 6uoOuIIaMa, d YUHTHIBAGTCA CTOH-
MOCTb JIHIIb HABO3ONPHEMHHKA C HACOCOM, MOCKOJDL-
Ky nocaexHu# HeOOXOAHM H npH OOGbLIUHOM cnocobe
YTHAH3AUUH XKHAKOFO HABO3a;

L. B ocHOBy pacuera noJi0oKeHa noyacoBas OmJata Tpy-
na— 12 mapoxk ®PI 3a 1 u u TpyROeMKOCTb KOHT-
poas, obGcayxkuBaHua u T. L., paBHag 0,025 u Ha
1 yca. roa. ITH B cyTky, uto coorsercrByer 108 map-
kaM OPT ma 1 yca. ros. INH B rox. 3ty uudpy cae-
JiyeT YTOYHATb B 3aBHCHMOCTH OT [OTOJIOBbSl >KHBOT-
HbiX. B npuHnune Heo6xoAuMo ZOOHBATBCS TOrO, YTO-
6ni ycTaHOBKA paboraja npakTHUeCKH 6e3 O6CHyKHU-
BaHud. Mbl nOKa HE pacnosaraeM TOUHBIMU JaHHBIMH
N0 H3MEHEHUIO NAaHHOTO KpHTepHS B 3aBHCHMOCTH OT
BHJA U Pa3MEpPOB YCTAHOBKH;
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Puc. 35. Tlotpe6HOCTh B TeNIOTE LHJAHHAPHUECKOTO DEAKTOpa B 3aBHCH-
MOCTH OT ero 00beMa ¢ y4eTOM MOTepb TemJOThi NpH NpoMuIBaunu [24]
(no Poserrepy):

a — 06uaA NOTPE6HOCTL B Tenmaote; § — TEMAOTa, MAYuU s HA NOZOTPeB; 6 — NOTepH
TEMNAOTH.

M/N. Iop o6mHM roJOBBIM BHIXOJOM ra3a NOHHMAIOT dakx-
THYECKH NOJYyYEHHOe ero xoauuectBo. OnHAaKO 4YacTh
raza OOBIYHO HCNOJAB3YIOT AJf NOAJAEPKAHUA ONTH-
MaJIbHOH TeMnepaTtypel OpoxkeHHs (B [0POTHBHOM
cIyyae peakrop ciaenyer oborpeBaThb 3a cyeT NMOCTO-
POHHHX HCTOYHHKOB 3HEpPruH), a OCTajbHasd 4YacCTh
npexcraBiser coGOf MOJE3HO HCNOJAb3yeMOe €ro Ko-
audectBo. [TorpeGHocTh B TemmoTe a5 o6orpeBa pe-
aKTOpa 3aBHCHT OT DAa3MEpPOB NOCJAERZHEr0 H TeNJo-
usosAuud. Besnnuuny noTpeGHOCTH B TemjgoTe mAJd
peakTopOB paHee COODYXKEHHHIX YCTAHOBOK Ompefe-
aua Poserrep [93] (puc. 35). Ilpu coOTBeTCTBYIOWEH
TENJOU3OJNALUHA H AJd MaJbiX PeakTOPOB 3Ty BeJH-
YyHy MOXKHO yMeHbHTb HA 30Y% ot o6mero BBIX04A
6uorasa (TEm10u30JAUHA PeakTOpa — NATHCAHTHMET-
pOBHIl cAOH MeHOnoJNHYpPeTaHa — CTOHT CEeroJHf OKO-
a0 40 mapogk PPI 3a 1 M2 npu obuiefli naomanu
400 M?). 3nauerns M u N nojyvaror, HCXORA U3 Cy-
TOYHOrO BHIXOJAa HaB0o3a b5 KI CYXOro opraHugue-
ckoro BeumiectBa Ha | yca. roa. ITH u none3no wc-
nojb3yeMoro kosuuectBa Ouorasa 0,2..0,6 M® na
| xr cyxoro opraHupueckoro Bemecrsa. [i1g opueHTH-
pPOBOYHOTO pacuera H Omnpejxe’eHdss ueHbl Ouorasa
3THX RAHHMX JKOCTAaTOUHO. B peificTBUTesnbHOCTH Ke
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BLIXO/ rasa, A0Jfl ero, Hayllas Ha NOKpbLITHE coGCT-
BEeHHBIX MOTPeGHOCTEH YCTAHOBKH B TEIJOTE, a TaKikKe
MOJe3H0 HCOOJb3YeMOe KOJMHYeCTBO rasa B pacyere
Ha | Kr cyXoro OpraHHUYeCKOTQ BeieCcTBAa B TEUeHIie
r0Ja HemoCTOSHHBL, a 3aBHCAT, HanpuMmep, OT Bpe-
MeHH roja;

,yﬂ,eJIbeIe 3aTpaTtbl Ha cOBCTBEHHbBIE nNpou3BOACTBECH-

Hbie HYK/Jbl MOXKHO NpeIBapHTEIbHO OUEHUTb JHINb
BecbMa TNpHOJHIKEHHO, OHH B 3HAUHUTEJbHOH CTelleHH
3aBHCAT OT TeXHOJOTHH Mponecca, KpoMe TOro, OT-
CYTCTBYIOT KakKue-qubo TouHble naHHble 0 HuX. B pa-
Hee NPHMEHABINUXCS YCTAaHOBKax 3TH 3aTpaThl CoC-
rasaaay 0,2 kBr-u va | Mm% 6uoraza. KoMmmyHa bHblE
YCTAHOBKH JJs OUHCTKH CTOMHBIX BOJ C HECKOJBKO
Apyro#i  ueseBofl Hanpap/leHHOCTBIO  PACXOAYIOT
0,5 kBr-u na 1 M® rasa. OxgHako sta wudpa npei-
CTaB/seTCs OYeHb BBICOKOH [Jsi COBPEMEHHBHIX CeJsb-
cKHx OHOrasoBblx ycraHoBoK. COOTBETCTBYION[HE 3a-
Tpathl aas HuX onenupawtcesd B 0,05..0,1 xBr-u Ha
1 Mm% [Ilpu cpexnem rtapude 0,15 mapku OPI za
1 kBr-u croumocts 1 m® OHorasa yBedauyHBaercs
npumepHo Ha | ngennur PPr (8=0,01);

. CenbCcKOX03AMCTBEHHBIE TPEANPHATHA BO BCEBO3pAac-

TawingeM MaciitTabe BHIHYK/IEHHl HECTH PacXOAbl MO
oxXpaHe OKpyiKamoue# cpeabl, NpakTHUECKH Ha yCT-
paHeHHe 3anaxoB. Ecau xo3sHCTBO, UCXO/AS H3 CBOErO
MECTOPaCHOJIOKEHH s, BBIHY K AeHO npHberath K pacxo-
daM Ha OXpaHy oKpy:xaomell cpeabl, MOXKHO OpHEH-
THPOBATLCS TOJbKO Ha OOBIYHO TPHHsTBIE 3aTPaThl
Ha aHaJOTHYHBEE MepONpHATHSA, HalpHMep Ha COopy-
JKeHHe TepMEeTHUHBIX HaBO3OXPaHHAHIL, OpegoTBpa-
H[AIOIIHX pacnpoCTpaHeHHe 3amaxOB BO BpeMsl xpa-
Henus (9 mapok ®PI ma 1 yer. roa. ITH B roa), u
Ha aspaiqio Hapo3a ;a7 3TOH Ke HeJH mnepej BHe-
cenuem ero B noury (14..21 mapka @PT na | you.
roa. [TH). B cyMMe 3Tu 3aTparbl OLEHHBAIOTCSH
npuMepro B 25 mapok ®PI wa 1 yca. roa. ITH e roa.

. TOUHBIMH JaHHLIMH O AONOJIHHTETHHOH npubBLIH, MO-

JyuaeMOH N0 CPABHEHHUIO ¢ UCNOAb30OBAHHEM OOBIUHOrO
AKHAKOrO HaBO3a, Mbl IOKa He pacnosgaraeM. I ogmaH
[41] npuBOAMT cJaenyione UHGPH CPEAHHX TNOTEPb
npu XpaHeHWH: TBepAOro Hasosa — 259 cyxoro Be-
mectBa # 33% aszora; ob6blUHOrO KHAKoro (Gecnon-
CTHJIOUHOrO) HaBo3a coOTBeTcTBeHHO — 0 u 15%. Ec-

JH HCHOJb30BAHHE TNHTATENbHBIX BEIECTB YBEJIHYH-
Baercs Ha 15%, To noaydaeMm npHOLLIL NPHMEpPHO
1,2 mapku ®PT wa | m® Gnownama u 19 mapox ®PT
Ha | yea. roa. TTH B roa.

Z. 31ech He C/lelyeT YUUTHBATh CYOCUAHH HA KANHUTaJb-
HOe CTPOHTENbCTBO. B Karx10M KOHKPETHOM cJjyuae
Heob6XxoaumMo upubasasaTh HENOCPEJACTBEHHO K CTOH-
MOCTH YCTAHOBKH (cM. pHC. 34) cybeuaunm us pacyera
Ha | yca. roa. ITH. Hena 6uorasa onpenesnsercs Hc-
X0/ M3 MHHHUMaJbHOH CTOMMOCTH YCT2HOBKH.

Kax Bupuo U3 pucyHka 24, 6uoras JQOJKeH CTOHTH He
Gosee 0,24 mapku @PI 3a | m® ¢ yuerom 359 cTOHMOCTH
32 SKCHJAyaTanuio HUCTepH, €CJH HM XOTAT 3aMeHUTb KO-
TeJILHOE TOMIHBO, KOTOpOe MOXKHO npuobpectd cefyac mo
uene oxkogo 0,3 mapku @PI 3a 1 an. Ha pucynke 34 noxa-
3aHO, UTO 3TO MOXKHO NOJAYYHTh TPH CaMOM ONTHMHCTHY-
HOM pacuyeTe H TOJbKO NpPH OYeHb BLICOKOM BhLIXOJe MNoJes-
HO HCNOJb3YEMOrO ra3a U OueHb HH3KOH CTOMMOCTH yCTa-
HoBKH., CTOHMOCTh ycTaHOBKH cBbillle 1500 mapoxk ®PI na
1 yea. ron. ITH Bpsin au moxker Obith npueMmseMofl Ges
poTanuf, OTH AOTAHHH MOXKHO HasBaThb JUIWb OpPHEHTH-
POBOUHO, HO OHH JOJIKHBl MOCHYIKHUTb HCXOIHBIM TYHKTOM
aas Oynymux HceaenoBanuil. Caegyer obpaTHTb BHHMA-
HHE Ha TO, YTO 3TO CNpaBeJHBO JHIIb JJf TOrO CJayyad,
KOrja Bech NOJyYeHUBIA OHOras (3a BBIUETOM HE06X0QHMOro
pacxofa Ha HYXK/ALl YCTaHOBKH) OyJer AefiCTBUTEJNLHO HC-
noaszoBan (puc. 31..33), HHaue ¢akTHYeCKas LeHa rasa
3HauUTeJbHO BO3pacTeT.

BausgHde H3MeHeHHsT OTAEJbHHEX 3JeMeHTOB pacyera Ha
neny 6Horasa npeicraBJeHo Ha PUCYHKe 36, MpiueM ToJb-
KO a9 BRIXoaa rasa 0,2 mM® Ha | Kr cyXOro OpraHuUYecKoro
BeigecTBa, VMaMeHsIOTCA, HApUMep:

— TOJ0Bas A0JA TOCTOAHHHX 3aTtpat a0 12 % (B pe3ydb-
TaTe yMeHbIleHHs cPpOKa CJaYKObl UJIH YBEJHUEHHS A0IH
3aTpaT Ha TeXHUYecKoe o6CayKUBaHUE);

— TOOBHle 3aTpaThl Ha onJaaty 1pyna go 72 u 216 mapox
®PT ua ! yea. roa. ITH;

— yjeNbHBlE 3aTpaThl Ha cOOCTBEHHBIE NPOU3BOICTBEHHBIC
HyK el 10 0,02 mapku @PIT ma 1 M3
M3 BolilecKa3zaHHOro ICHO, KaK CHILHO KoJebJercs neHa

6uorasa ¥ Kak BAxHO, C IPYrofl CTOPOHBI, 3HAHHE TOUHBIX

JaHHBEIX, XapaKTepPHU3YIOUHX OcoBeHHOCTH paccMaTpHBae-

MOH TeXHOJOrHH.
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Puc. 36. 1lena 6uoraza B 3aBHCHMOCTH OT CTOMMOCTH YCTaHOBKM 144
BHXOJa TOJIe3HO Hemoabayemoro Guoraza n=0,2 m® na 1 xr cyxoro op-
r2FHYECKOr0 BEmeCTBA NPU HM3MEHEHHH OTAeNbLBIX IEMEHTOB pacuera.

no 1 wH [ogoBbie 3aTpaTel Ha Y neapHuie Si‘lT’paTbI Ha
s | G TN | T SBETR
10 (0 7 0,01
10 (a)) 108 0,01
12 (2) 216 0,02
12 (0) 72 0,02

g — 6e3 yueTa BOALEHCTBHS Ha OXPYKAIOILYH CPELY.
HTorn u nepcnekTusbl

B nepso#i uact# csoeft paboTHl Mbl NPHBEJNH CHCTEMaTHYe-
ckufi 0630p COBPEMEHHOTO COCTOSIHHS HAayyHBIX 3HAHHH O
TEXHOJIOTHH MeTaHOBOro 6poenus ¢ obobmeHnem Haubo-
Jlee CYIIECTBEHHHX 3alajHOrepMaHCKUX U 3apyOBeKHbIX JIH-
TepaTypHBIX HCTOUHHKOB. DbLI0 yKazaHO Takxe Ha npo-
6esibl B HAIUMX 3HAHHUAX [0 3TOMY BONpOCY.

Bo BTOpo#i wacTH nOAPOOHO paccMOTPeHbl  OCHOBHDIE
FOUKH 3PeHHs], BaxKHble 1JF OLEeHKH 3KOHOMHYHOCTH CeJb-
CKOIi 6HOrazoBoil ycTanoBKH. J1Js 3TO# uesau 6bAH 10106-
paHbl TJIaBHBIM 00pas3s0oM KadyecTBeHHble H KOJHUECTBEHHbIE
JaHHBIE O XpaHeHHH OHOrasa, nojAroTOBKE ero K npumeHe-
HUIO, 2 TAK)Ke O ero HCNOJIb30BAaHUH B CEIbCKOXO3AHCTBEH-
HoM npouspoacTee. [Tyrem cocrar/ieHHs Gasanca nodjyue-
HHS H PACXOJOBaHHA Tasa JJs TPEX MOAEJIbHBIX XO3sHCTB
¢ G6GHOrasoBbIMY YCT2HOBKaMH M TeOpeTHYeCKOTO pacueTa
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3KOHOMHYHOCTH NOCHERHHX OblIa cjJesaHa NONbiTKa gaTh
YHTATENI0 UYeTKoe MNpeAcTaBgeHHe 00 OCHOBHBIX TpPYAHOC-
TAX NPAKTHUECKOHA 3KCI/IyaTaldy YCTAHOBKU Hapsay c obec-
neyeHyeM HAAeXKHOTQO BLIOJHEHHS €0 CBOEH TeXHHUECKOH
¢yHKuHY. Peyb HAET O ABYX IVIAaBHBIX TPY/AHOCTSX: BECbMa
HEyCTOHUHBOM NpeUMyIlecTBe B SKOHOMHUHOCTH 0O CpaB-
HEHHIO C CEeroAHsIIHeHd CTOMMOCTBIO JPYTHX BHIOB SHEPTHHU
H CJOXKHOCTBIO OfecnedeHus ycToffiuuporo GasaHca MeXAY
POH3ROACTBOM U NoTpebsieHueM GHorasa.

C TOUKH 3peHHsT COBPEMEHHOTO COCTOSIHHS HAYKH COOpY-
KeHHe H 3KcnJyaTandsf GHOrasoBbIX YCTAHOBOK JJs BCEX
umetomuxes 8 @PI" pasmepoB xo3sificTB TEXHHYECKH BIOJIHE
BBUTOJTHUMBL, OHaKO UpeIBapPHTE/]bHO ONPENeNHTb 3KOHO-
MHYHOCTh TaKHX YCTAHOBOK HeBO3MOKHO H3-3a TOrO, UTO HE
XBaTaeT HAHHBIX 0 MHHUMAJbBHBIX 3aTpaTax Ha COOPYXKeHHE
YCTAHOBKH 4 €€ 3KCHIyaTaunHilo. ITH jaHHble JOJKHBl ObITh
IOJIYYeHbl NPH MAKCHMa/JbHOM HCNOJb30BAHHHM TEXHHKH B
THOUYHBIX AJ5 CeJbCKOX03SHCTRBEHHOrO NPOH3BOACTRA YCJIO-
BUSIX C ydYeTOoM pa3MmepoB xo03s1icTB. QueBHjaHble NpeuMy-
mecTea OHOrasoBOro MeToja MO CpPAaBHEHHIO C a3poOHBIM
passOxKEeHUeM CeJbCKOXO3SIHCTBEHHBIX OTX0JI0B, B 0cOOeH-
HOCTH OTXO/J0B >KHBOTHOBOACTBA, C TOYKH 3peHus Tpebopa-
HUH OXpaHbl OKpyxKalomleHl cpexbl Bce elle He nOAAAIOTCH
KOIHUeCTBEHHOH OLEHKE, MOCKOJbKY OTCYTCTBYIOT CHCTeMa-
THYECKHE HCCJIE0BAHUS B 3TOM HanpapJeHUY.

Berxon rasa u ero sHepreTH4ecKHit NOTeHUHAA MOTYT KO-
JaebaTeCsl B IIHPOKHX mnpejesax, NOCKOJBKY OHU OueHb
CHJILHO 3aBHCAT OT BHAa, COCTABA H COCTOSHHA HMEIOLIHX-
Csl HCXOJHBIX MaTepHaJsoB, a TakxKe 0T XapaxTepa Hpolec-
ca OpoxeHust U ynpasJ/jenus uM. Kpome Toro, Guorasosas
ycraHoBKa, KOTOpasi JOJXKHQ HMeTh BBICOKMY 3HepreTHye-
ckuit KIIJ, Tpebyer cospauusi NOCTOAHUBIX H COOTBETCT-
BYIOUIUX HCNOJb3YeMOMY cOCTaBy cybcTpaTa ONnTHMasbHBIX
ycaoBuil NpoH3BOACTEA B OTHOMIEHHH KOJHUECTBA 3arpyrxka-
€MOr0 OPraH{dueckKoro BellecTBa, BpeMeHH OpOKeHHs, TeM-
nepaTypel Opouecca H [epeMeliBaHus cOpamxuBaeMoit
maccel. Uewm Bolile TpebGoBaHus, npepbasiafemble K KITL
fuorazopoil. yCTAHOBKH, TeM GOJIbIlIE 3aTPaThl HA ee TeXUH-
yecKoe ocHamenue. [TosTomy O6HOT230Bbie YCTAHOBKH MO-
TYT ObiThb 3KOHOMHYHBIMH B 3KCIJIyaTalUUd TONABKO NPk
OYeHb GOJbIION BMECTHMOCTH peakTopa.

[lpu onpeneseHHH 3KOHOMHUYHOCTH OPHEHTHPYIOTCH Ha
COBPEMEHHYIO0 LEHY KOTeJbHOTO TOMJHBA, MOCKOJbKY IVIaB-
HBM 06pas3oM 3TOT BHj TOIJIMBA NOJJENKHUT 3aMeHe Ha 6HO-
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ras, H HCXOJAAT H3 pacueTHHIX (DaKTOPOB, KOTOpLIE MaKCH-

MaJ/IbHO OTPaxcaloT peasbHYIO JgeficTBHTeNbHOCTh. M B paH-

HOM BOMNpOCE OTUETVIHBO MPOAB/ACTCA YHOMSHYTad BblIIE

TPYAHOCT, — OTCYTCTBHE PA3NHUHBIX TOUHBIX JaHHBIX [0

HOBHIM ycTaHOBKaM, [loatoMy TpeOGyIOT yTOUHEHH:

— noTpeGHOCTL B 3HEPrHH Ha Mojorpes cybcrpara,

— moTpeGHOCTL B SHEPrHH Ha COGCTBEHHBIC HYXKAH /S
nepeMellHBaHus W TNepekauku cyGerpara (xBr/m?);

— JOJIrOBEYHOCTh TEXHHUECKHX OOBLEeKTOB;

— 3aTpaThl Ha PEMOHT H TeXHHUecKoe o0ciy:KHBaHHe (Ma-
pok ©PT B roz);

— yjeapHsle satparsl pabouero Bpemenn (mapok ®PI Ha

1 m® unu u Ha 1 yeq. roa);

— 3aTpaThl Ha oXpaHy OKpyxatiieii cpeasl (Mapox ®PT

Ha | yca. roa.);

— BO3MOKHas yi1o0puresnpHas LeHHOCTb Onomtama (Ma-
pox ®PT na 1 yea. roa.).

C usMeHenueM HCXOJHBIX (PAaKTOPOB H3MEHSIETCA H 3KO-
HOMHUHOCTb. B 0COOEHHOCTH clleayeT CUHTAThbes B OyayiieM
¢ pacryuweil CTOMMOCThI0 3Heprun. Uem pgopoxe craHer
3HEPrOHOCHTENb, ¢ KOTOPHIM BeleTcs CPaBHeHHe, — KHAKOe
TOIJIHBO (MJAH TaK¥Ke 3JeKTPO3HEPrus), TeM OoJaslle Gyner
3aHHTEPeCOBAHHOCTL B OHOra3oBHX ycTaHoBKax. Mmes B
BUIY AacCMeKT HajeXKHOCTH 3HeprocHabxKeHHd, HeoOXOAHMO
MpOBEPHTH, ONPABALIBACT JH 3TO AOTAHH Ha CTPOHTENbCT-
B0. OHAKO B HalUM JHH MPeICTaBIAETCH BO3MOXNHBIM ra-
PaHTHPOBATb 3KOHOMHUMOCTH OHOras’oBLIX YCTAHOBOK TOJb-
KO B OUeHb Y3KHX Npefenax:

— yaeqabHble nepBoHayasapHsle 3arpatsl 1000..2 000 mapok
®PT ua 1 yca. roa, dto npejaBelmaer TeHAHIHIO K PH-
MEHGHHIO OJHOPeaKTOPHOH CXeMbl HelpepLBHOro jefi-
CTBHA AJsl HeGOAbWHX YCTAHOBOK;

BHICOKHfl yieabHufl BHIXOH MOJE3HO HCIOJAB3YEeMOro ra-
3a — He Menee 0,4 m® Ouorasa Ha | Kr cyxoro oprasu-
yeckoro Beulectsa. [losblllieHHe BHIX0JZA MOJE3HO HC
NOMb3yeMOro rasa MpeacTasJsieTcd BO3MOXHBEIM 6Jaros
NAapA NPHMEHEHHIO APYrHX MOGOYNbIX BHIOB 3SHEprui,
peKynepaunH TeIJOTH H MOCTOPOHHIX HCTOUHHKOB
3Hepruu, XorA OBl 4YaCTHYHO jaAs ToAorpeBa cyGerT-
parta.

Yro6bl MOHH3HTH COGCTBEHHYIO MOTPeJHOCTL YCTAHOBKH
B 3HEpPTHH, HEOGXOAMMO NMPeAbLABAATL KeCTKHe TpeboBaHus
K ycrpoficTey peakropa (ero ¢opme H TENNOH3ONSAUHH) H
K MexaHuuamaM nepemeusyBaHust. [IpH 3ToM HYMXHO ZONOJ+
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HHT€JLHO NPHHHMATH MePhl N0 YTHIH3aUHH 0TOPOCHOro Tel-
Ja mnaMa B TelsiooOMeHHHKe,

Hapywenne 6ananca pacxoma u morpebjenusi 6uorasa
HEMEAJIeHHO CKa3blBaeTcsi Ha 3IKOHOMHUYHOCTH YCTAHOBKH.
CpexHee npeanpusitie CHauasla HMeeT HeypaBHOBelIEHHBIA
rasoBbli 6aniaHc, TOJNBKO CHeLHAaMH3HPOBAHHblE NMpeNNpHS-
THa OyAyT HMerh ypaBHOBemleHHHH Ganamc. ObecrmeueHue
Takoro 6ananca — pewramounil GakTop I8 KOHOMHUHOCTH
YyCTaHOBKH. Bbie GbIIM MepeuHCsieHBl pasiHyHble OTIPaB-
Hble TOUKH AJi MPOJIONKAWIIHXCA B 3TOM HANpaBJeHHH HC-
clenoBaHufl. Bunumo, Henbast Oyger obGofituch 0e3 mpome-
KYTOUHOTO XPaHeHHs 3alacoB rasa B rasrojpaepax. MHo-
rOpeakTOpHbIE YCTAaHOBKH, paloTaioliHe ¢ TONepeMEeHHBIM
HCIIONIb30BAHHEM OTJEeNbHBIX PeaKTopoB, Tpe6GYyioT rasrofb-
LepoB Gonbllell BMECTHMOCTH,

[Ipu mpoekTHPOBAHHM CeNbCKOXO3S{ICTBEHHOH GHoraso-
BOH YCTAaHOBKH CJelyeT NPOBEPHTb, AeHCTBUTENBHO JII OIl-
paBabBaeT akruiueckas norpeGHOCTs NPOH3BOICTBA B GHO-
rase ero BBICOKHH BBIXOJ H3 OTXOAOB, TaK KaK NPH OTrpaHH-
UEHHOM HMCIOJb30BAHHH MOTeHLHaJa rasa MOXKHO 3HauH-
TeJbHO ITOHHU3HTL 3aTPaThl Ha YCTAHOBKY H ee 3KCIAya-
TauHIO.

Uro6b1 MOXKHO OBIJIO B OYAYILILEM JYUllle KaJAbKYIHPOBATH
H TPOEKTHPOBAaTh 0GHOrasoBble YCTaHOBKH, NMPEICTABASAETCH
Lenecoo0pasHeIM MOJNYUHTh UeTKHE JaHHBE 110 CIefyIoNHM
MYHKTAM:

.—— CHHXeHHe NOTPeOHOCTH B 3HEPrHH IyTeM a) CHCTeMa-

THYECKHX HCCI€NOBAaHHH Mo MepeMelIMBaHHIO cy6crpara
C PasJHYHOH BA3KOCTBIO H C PA3JHUHBIM COJepKaHHeM
KPYMHBIX 4aCTHL, IPHYEM HCCJAEHOBAHHS CAEAVeT BECTH
¢ yueToM (opMbl H pa3MepoB peakKropa, G) yCTaHOBJe-
Husl ONTHMANBHOrO COYETAHUSt Ta30BOrO ABHrarend H
refeparopa ¢ YUeTOM MOKDHTHS CcOOCTBEHHBIX moTpel-
HOCTEH yCTAHOBKH B Temjore (3a CUET TElJOTHl CUCTe-
MBI OXJaXK[€HHS [BHrarens) H 3JeKTPO3IHEPTHH AJs
NPHBOJA MEXAaHHMUECKHX arperaTtoB, BKialouas TemIoBof
HacoC JIsi BTOPUYHOI'O HCIIONB30BAHHS OTOPOCHOH Ten-
JIOTH; B) paspylleHHs IJaBaollell KOPKH 3Heprochepe-
ramiumM crnocobom; '

— YOpOIeHHe 3KcMayaTalHH (KOHTPOJs, YINpaB/eHHs, pe-
I'yJHPOBAaHHSA) ;

~— HOBbILIEHHE CPOKa Cay:xKObl YCTAHOBKH (yMeHblIeHHe

—— pa3pyuleHHH OT KOPPO3HHM M H3HAWIHBAaHHN OGJarojaps

121




MPHMEHEHHIO COOTBETCTBYIOUIHX MaTepuasnoB H HOBBIX
TNPHHIHIOB KOHCTPYHDPOBAHHUSA);

CHHMKEeHMe CTOHMOCTH YCTaHOBKH MNyTeM MpHMEHEHHN
HOBBIX 3KOHOMHYHHIX MNPHHIHUIOB KOHCTPYHPOBAHHA, B
TOM uHcae paspaGoTku Gonee MPOCTHIX H JEIIEBLIX CheM-
HBIX eMKoCTell, MOHTHPYeMbIX Ha peakTtop aas cGopa ra-
3a B yCraHoBKax, paboTalOmuX ¢ rasrosibiepom;
paspaGoTka Mogenefl A1 KOHKPETHHIX TeXHOJNOTHIECKHX
pellleHHi, MPeAyCMaTPHBAIOMIHX pasaHuHble LeJaH I1Po-
necca (MpHMeHeHHe KOHeUHBIX MPOAYKTOB, 3amHTa OK-
pyXkaiomell cpeibl) H IPOU3BOACTBEHHOE MOATHHEHHE
YCTaHOBKH: CeAbCKOXO35HCTBEHHblE YacTHble NMpPeANpui-
THS pasauuHOro Maciirada, MPOH3BOACTBEHHbIE obGbe1H-
HeHHs (HalpuMep, AJsl OAHOro cena);

COOpYy KeHHe YCTAaHOBOK-TIPOTOTHIIOB 110 BLIGPAHHBIM MO-
JessIM H aHajl3 HX MpPaKkTHYeCKOH UeHHOCTH.

¢ W

IIPHJIOREHUA

IHpuaoxmenue 1.

MuerpyRuun no npuMeHeHMIo onmacHBIX
paGouux Bemecrs

WsnareasctBo «Mogepue nuaycrpu», Bosbpraur Oyumep u K° Ipek-
Gpeiitmireiinep wrp. 36, 8000, Mouxen 50.

HHCTPYKIHS Ne M09. METAH

Onac;xg:a ) Meran
IMocTaBasieTcss B 6aaionax BHICOKOTO 1aBledns
(B c:xaroM Buze).
Hpyrue HasBaHHMs: PYNHHUHBI a3, NPHPOAHHINA
ras, 60JI0THBIA ras,
;’gf;’:ee BecupeTHbil, HO pacrTBOpsIOUIHIiCS

B BOJAe, He HMEIOUIHH 3anaxa, Hedno-
BHTHIf, JETKOBOCIJIAMEHSIOmMica ras;
3uayuTe1bHO Jerye Bosgyxa. C KHeJo-
poroM 1AM BO3AyXoM o0pasyer B3phi-
BOONACHyI0 cMechb. ['OpHT roay6oBathiM
niaMedeM. ¥YAyuwuBvil rasz! O6aagaer
cnabniM - HapKOTHUECKHM  JCMCTBHEM.
Bo3MoxHbpl OTPaBICHUS NPUMECAMH,

A. HpaBu.na TeXHUKU 0e30MacHOCTH
L npeﬂyCMOTpeTb XOpOIIYI0 BeHTUJAAUHIO MOMEIIEHHMA H oTcachiBaHHe

BOo3flyxa depes noTosi0YHHe maxTH. OG603HaYHTh B3PHBOONACHYIO
30Hy. OGecneynts BOASHYIO 3aBecy Hal YCTAHOBKAMH H pesepBya-
pamu, TIpunaTe Mepht MpeaynpesxeHHS NPOTHB HAKOMICHHA 31eKT-
pocrathyeckoro 3apsijla M HCKJIOYEHHS HCTOYHHKOB 3aropaHus.
Paspa6orarth nmaau geficTBuit B ciaydyae aBapHu!

. anBeCTH B COCTOAHHE TOTOBHOCTH OrHCTYUWHTCAN  KJjacca C n

Kommy B paloueM noMerueHsd. MecToHaxoXaeHHe rasa 0603HAYHTD
CHCUMANBHBIMH TabauuKaMHu.

- Tlepen navazom pabor yranuth BO3/1yX H3 ycTaHOBKH. [IpuMmensTh

TCPMETHYHYIO 3a3eMAEHHYIO aNMapartypy, NOAKJIOYATL ¢ K OTCACHL-
Balowelt chcreMe H BBBOIHTH OTCOC Hapyxy. CHabauTh TpPy6ompo-
BOLBl MpeiynpeKAaoluMy 3HaKaMH H 3aTBOPAMM, yCTaHaBJiBae-
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MpIME B Gesonacubix mMecrax. Caesnars cTapjapTHeie Haanucu (mo Tpa-
dapery) «Merau». I[IpoBoAHTH peryJsipgbié HCHOHTaHHS Ha Tep-
METHUHOCTb (perHcTpaumsi B CHEeUHaJbHOM Kyphane). Ammaparypy
H meyd B pafoyeM COCTOSHHH He OTKpHBATh, NpeiBapUTEJbHO
npoayTh asoroM. Ilpu yTeuke rasa CcpOYHO MOKHHYTH paboyee
noMemiesne, Bo3BpamaTtbCd B 3TO NOMEUICHHE TOJBKO C TSKE/BIM
pecnupaTopHeiM annapatoM. IloTepsBuime repMETHYHOCTH Gannonbl
HeMeIJCHHO BBIHECTH H3 MNOMEIIEHHS H OCTOPOXKHO ONOPOXKHHUTH HOA

HabnogenneM. Ilpu pabote ¢ oyeHb OOJbIIMM KOJHYECTBOM TIasa,
a TaKXKe NPH 3aNoJHEHHH TPAHCOOPTHBIX UMCTEpH HE0BX0MMO
OrOpOJHTL ONACHYI0 30HY /i TNpejoTBPAallC€HHA JONYyCKa MNOCTO-
POHHHX JIHL H HCKJIOYHTh BO3MOXKHOCTb BO3HHKHOBEHHS 0Yaros
saropanusl B 310 soHe. He Xpanuth sanacubie 0amionu B padodem
MOMCIICHUH, DBartapen HJIH KOMIUICKTH 0a/JIOHOB cHaljuTb oOwmuM
3anOPHBIM KpPaHOM.

. Xpanurb B OTAAJEHHH OT 3/1eKTponpubOpOB, OTKPHTOro TNJaMeHH
H HCTOYHHKOB HCKpoOOpasoBanHf. 3anpemaercss KYpPHTb H HPOBO-
JAWTh cBapoydbie paborki B paloueM nomeueHnH. Ecau B oxpaHs-
eMOH 301¢ BO3SMOXHBI YTEUKH rasa, HCKJIOYHTh BO3MOXKHOCTb BO3-
HUKHOBEHHS OYAaroB 3arOpaHHs H BHe 30HBL. IIpH XpaHeHHH noA
OTKpHTHIM HeGoM u30eratb BO3ZeHCTBHSI CONHEUHOTO H3JYUYCHHS Ha
rasoBpie 0ansionbl, IPH BO3MOXKHOCTH NpEAyCMOTPETh OpOLIEHHE HX
BO0M.

. Ilpu coaepxanun kHcaopoja Meree 2% mo ofbeMy HHKAaxkoH onac-
Ho#i pcakuuu He npoucxojaut. Hauboabieft B3phiHOR cHiIOH o6aa-
jJaeT ra3zoBOo3jyliHas cMech INpPH cojep:kaHMH Merasa 9,4%. He
CMENIHBATL METay ¢ aueTHJICHOM, XJ0pPOM, jBYOKHChIO asora, ¢ro-
POM, YETBIPEXOKHCBIO a30Ta.

. Ilpu xpaHeHMH W B mpouecce NPOHM3BOJCTBA CJAEAHUTH 33 FCpPMeTHU-

HOCTBIO PE€3epByapoOB H YyCTAHABJAHBATHL HX B BEPTHKANbHOM MOJOMKE-

HHH B XOpollo BeHTHJIHpPyeMoM Mecre. He xpauuth Bmecre c Jjer-

KOBOCIIAMEHAIOMMHCA BelecTeaMi, He cTaBHTh B 3aNlacHHIX BBI-

X0jax i pabounx NOMELIEHHAX. 3anpeuiaercsl 3amOJHCHEE H ONO-

poxkHende 0a/JOHOB B CK/I4ACKHX NOMemeHHsX. PesepByapnl cie-

JYET 3an0JdHATb CXHKHMKEHHBIM rasoM Toabko Ha 95%, xpanutbh ot-

JETbHO OT APYIMX rasoB, YT0Obl MOXHO ObWIO 3(EeKTHBHO JHKBH-

JAMpOBATh yTeuky rasa. I'az pgomxerr Obith cBOGOJEH OT LIHAHHCTOIO

BOJOPONA H COEJHHEHHH Cephi.

TlpH TpaHcnopTHpoBKE NJOTHO 3aBHHYHBATh 3AMIHTHBIE KOJNAKH

H rJayxHe rafiku.

. Jns rasosmix 6aJsoHOB ¢ 3anopHbiM KpanoM W 21, 80X!/4” npe-
aycmatpuBaeTcsi Jepasi peabGa. KpaHbl jo/ikHBI OTKpbiBaThcs Ges
ocoboro ycuausi. IIpH 3aMene 0aJ/lJIOHOB BCErjAa HCNBITHBAIOTCA HA
repMeTHUNOCTh KPaHbl KaK 3aMOJHEeHHBIX, TAK H NIYCThIX Ga/iJioHOB.
Il1anru npoBepsiTh HC pexe yeM pas B moaroja. B tpyGomposogax
ycTaHABJAMBATh yCTPOHACTBA, NpejoTBpamaloImue oOpaTHbif yaap,
€CIH B HHX MOIYT NPOHHKHYTh rasbi, CHOCOGCTBYIOIIHE TOPEHHIO.

. [lpn u3MeHeHHH COCTABAa 3aNOJHHTEIA HJIH CMeCedl B mpejenax
Gosce 29 mno ofbeMy 1e ypanfith Hagnuch «MeraH», a JHHb
NEPeYepKHYTh ee.

. TlpunsiTHe MHILH, OHTBE H XPAHEHHe NPOAYKTOB NMHTAHHA B paboycM
NOMEIIeHHH 3anpemanTcs.

. TIpu yTeuke rasoB B 3aKPBITBIX NOMEUIEHHSIX BXOAHTH TY/Za TOJIBKO
C TAXEJHIM PeCcnHpPaTOpPHBIM annapaTtoM. KoHTPOJHpOBATh KOHICHT-
pauuio rasa B BO3AYXe C NOMOUbIO Tecta [perepa Ha npHpoaHsIA
ras.

—

—

Popmyna CH, MAK*

. Heo6xonumo peryaspHo noBtopsath 0OGydueHue paGoyux C 3aHecer-

eM HX pocmHceil B cneuma/bHbifl KypHaa. Cobaionath OrpaHUYeHHS
no aonycky kK pabore c rasoMm coraacuo § 115 unerpyknus no pa-
GOUHM BeUICCTBAM,

. MapkupoBarb pesepByapel ¢ raszoM B coorBerctBun ¢ TRG cuum-

BosioM omnacHocTH «OroHb» W HasBauueM BEMIECTBA, a TAKXKC HAHO-
cHThb Ha 0aJJOHBEI KPacHyIO [OJOCY.

IlpaBuaa NPOTHBONOXKAPHOH Ge30macHOCTH
¥ Mepbl NpeAoTEpalleHHst asapHi

. IlpuMensaTh meCcOK HJIH MOPOLIKOBHI OrHeTyuimTeab! Bhxoasmmui ras

MOXHO COHTb BoOAfHOH crpyell moi jaBjieHumeM. Haxojsmpecs
psaoM  pesepByapbt H 0aasioHbl HIITEHCHBHO OXJaxaaTh CTpyeit
Boabl. BsphiBoonacHo! FcmosbsoBaTh TOMBKO B3pHEOGE3OMACIYIO
BCOMOraTeIbHYI0 annaparypy.

. cnonb3oBarh TsKesble pecnHPaTOPHLIC annaparhl.
. Ilpn nepeBoske mo aBTojgoporam GOJIBUINX KOJHYECTB rasa pyKo-

BOACTBOBATbCA HMHCTPyKuued no texuuke OesonacHoern CEFIC u
cae1oBaTh eff B clyyae aBapHH,

MpaBnia oxpaHbl 3m0pOEbS JOLEl

. Xapagrep AelCTBHA H TOKCHYHOCTB. MeTaHn B HOPMAJBHHX YCJOBHAX

npeicraBfser co6off yAVIIHBHE ra3 ¢ He3HaYHTeJbHBIM COBCTBEH-
HBIM JIeHCTBHEM Ha OPraHM3M H MOXKeT BH3BaTh OCTAaHOBKY hiXa-
HHS], IPENSTCTBYS MNOCTYMJEHHIO KHCJOPOAa.

Haprornueckoe AeficTBHE BO3HHKAET TONLKO NPH BABIXAHHH rasa
HNox paBneHneM. MHoroyacoBoe BAbIXaHHe CMeCH H3 5 OOGBEMHBIX
Aoneil meTaHa M 1 o0beMHON J0/H KHCJIOPO1a He OKA3HIBAeT Hap-
KoThueckoro pefictBusa. Ilpu xouuentpanun 330 ..520 Mr/J1 BHI3H-
BAeT TOMOBHYIO §0lb H COHJHBOCTH (NPOJOMKHTEBHOCTH BO3-
ACHCTBHA 1t€ NPHBOAMTCA). PasHHna MeXAY HAPKOTHYECKOM H
TOKCHYHOH 103aMH HE3HAUHTEJbHA.

Mepsas momowp. [TocTpajabmero Kax MoxKHO ObicTpee BHIHECTH H3
nomemwenus. Tlokol. B Jerkux ciayyasx HeoOxoauMo r1y60KoO B jbi-
XaTb CBEXHH BO3AYX; B Oosice TSKENBIX — OCBOGOAUTh AbIXATEMb-
HHI€ NYTH, yJAOXUTb NOCTPAJABUIErG I1a CNHHY, TOJMOBY OTKJOHHTDb
Hasajy H NPH HEOGXOAHMOCTH HavaTth JenaTh HCKYCCTBEHHOE ABIXa-
e, TpaHCHOPTHPOBATL B MOMOXKEHUH JA€KA HA GOKY.

Bpauebuasn nomomp. Babixanue KHCI0POja, HHDbEeKIHH J00e/HHa
H 110 BO3MOXHOCTH aUTHAOTH, KaK NpH oTpaBaenun CO,

Mosaexynsapuas macca 16,0
B raszoo6pasnom cocroanuu:

[IaotnocTn 0,72 &r/m?
OTHocnTe bHast MIOTHOCTD (IMIOTHOCTD
BO3ayxa=1) 0,55

Touka Bocnaamenenns 595 °C
Tpaunuer  Bappoonachoctn B % o
06beMy 5...15

B xupkom cocrosuuu:

Touka naasnenns — 182 °C
Touka xunenus — 161 °C
TnotHceTe 0,42 kr/a

Kpurtnueckas touka:
Temnepartypa

O aBnende

IInotHoOCTH .
PactBCcpHMocTE B BOJE
0,0349 mM®* B 1 M®

1 mr/mM>=1500 maun.—!

1 Mau,—'=0,667 mr/m?

M

Clzaemasn nNpaBHJAaMH OXpaHbl TpyAaa.

MAK — MaxCHMAanbHasl KOHLEHTpAMHs

BpeAHbBIX BeULEeCTB B BO3AYXE,



Huctpyknus Ne K31 YIJAEKHCIADBIA A3, YIJEKHCJIOTA

Onacuas soua

Yraexkucabii ras

ITocraBasierca B 6annoHax
AAaBJEHHS B CXMKEHHOM  HJH
(cyxofi gen) Bije.

EBICOKOI'0
B TBEpIoM

%z,

Pabouyee wvecto

O

BecuBerHbii, HEeBH AHMBili,
CTOHKHE, cNOCOGHBIH K peakuusiM
ras, HEroplouui, TAxKesaee BO3-
Ayxa cO cJa0OKHCJABIM 3aMaXoM.
CxIKeHuas yrJeKHCJI0Ta — BHE
repMETHYHOH eMKOCTH HePEXOuT
B TBeppoe cocrosuHe  (cyXoil
Jen). XOJOAHBIH  ras, cMeuH-
BafCh ¢ BJAAXKHBIM BO3AYyXOM, 00-
pasyer Tyman, B 3aBucumoct::
OT KOHUEHTPAuuH  BAbIXaeMbli
ras okasbiBaer BO30yxKjawuiee,
ONbSIHAKONIEE WJIH yjyllaiouiec
AeiicteHe. Pesopbuus B Heboab-
LIOH MEpe NPOHCXOJNT TaKxkKe 4e-
pe3 koxy. )Kuaxasg yriekuciaora
HCyXofl Jej npHNONAjaHHH Ha
TEJIO BLI3LIBAIOT TAXesdpie 06MO-
POKEHHS,

A

L
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. B npoussojcrBe mno

TIpaBuna TeXHUKH Ge30NacHOCTH

[Ipemycmorpers XOpOWYI0 HPHTOMHYIO H OTTOUHYIO BEHTHJSINIO
noMeniennis. B cayyae BO3MOMXKHOIO CKOMIEHHS GOJBLIOrO KOJHMYC-
CTBAa YIJEKHCJOro rasa TpefyeTcs OTCACHBAIONEE yCTPOICTBO B
MeCTe BBIXOJa HJAH NOfABAEHHS rasa. IaxTel M KaHAIL TOMKHBL
6uiTh 3aIIMINEHEl OT NPOHHKHOBEHHSA rasa.

. OI‘HeTyLL[HTCJIH pasMecTHTh B MeECTax HaxoXjeHHd roplO4HX Mare-

puanoB. QJaKOH ¢ IKHAKOCTBIO JAJf NPOMBLIBANMA TIJa3 moMec-
THTb Ha BHAHOM MeCTe B pafoyeM NOMEMEHHH, MeCTOHAXOXKIeHne
rasa ¥ 3anacHbie BHIXOAB OGO3HAYUTH CHENMAJbHBIMH Ta(JIHUKAMH,
JIBepn # OKHa 3aNaCHHX BHIXONOB JO/UKHH OTKPbIBATLCS HAPYKY.
B Goablmmx pa3iBHXKHEX ABEPAX AOJKHA GBITH CAEJIAHA OMOJHH-
TeJbHask OTKHAHAS JABepb,

BO3MOXHOCTH HCIOJIb30OBATb TI'ePMETHYHYIO
anmmaparypy. PeryaspHo KOHTPO/JHPOBATb T'epMETHUHOCTL. IIpu Ha-
PYLWIEHHH TFepMETHYHOCTH HJII
MENJEHHO NMOKHHYTb NMOMEIICHHE H BO3BPATHUTLCA B HEO TOABKO C
4BTOHOMHHM DECHHPATOPHLIM annapatoM. IIpu 3ToM Heo6XoanMo
NPHCYTCTBHE HE MEHEE YEM JBYX UYe0Bek.

. YcranapanBath 6aliolis B OTAQJEHHH OT OTKDPLITOrO OFHA H M-

TOYHHKOB TensioTh. Ha oTkpmirom Bosgyxe wuaberats Bosgefictug
coaneyncit pajuauuu. IIpu obnapykeHHH ReEKTOB pes3epsyapos,

BEIXOLC YCTAHOBKH H3 CTPOH He-

[

12.

b.

. Mposoauts

OpCACTaBAANUIINX ONacHOCTh MJIs nepcoHasda HIAH TPeTbHX JIHI, He-
MCAJICHHO BBINYCTHTh H3 €MKOCTEH ras.

. YIJIeKHCABIH ra3 MoMXKeT aKTHBHO pearupoBath ¢ pasJHYHbLIMH Be-

IIeCTBaMH, B OCOGEHHOCTH NPH NOBBIWEHHHX TeMOeparypax, Mo-
5TOMY €r0 Hedb3fl CYHTATh YHHBEPCA/NLHHIM MPOTHBONOXKAPHBIM Cpef-
crBoM. Ilps CMCWHBANHH ¢ aMMuaKoM, STHJAMHHOM, METHIAMHIOM,
AHUMETHJIAMHUIOM H TDHMETHJIAMHHOM BO3MOXHH ONAacHbie peakii,
Ilpy GHCTPOM CHMMCEHHI 1aBJeHHS X0 HOPMa/ibHOTO JKHAKAS yrie-
KpcjoTa 3atBepAeBacT, oxgaxmasich o —79°C, W npespamaercs
B CYXOH Jesi, KOTOD®Il, MiIaBsCh, GBICTPO Hemapsercs.

6. Ilpn ckaajpupoBamsn u B mpolecce paGoThl rasoBme GasiloHLy
BLICOKOrO AABJIEHHA C/AC/yeT XPaHHTb MIOTHO 3aKPHITHIMH B XOPOIIO
NIpOBETpHBAEMOM MeCTe. Heabss XpasHHTb HX pPAJOM C JErKOBOC-
INaMEHAIOMHEMACS BEUeCTBAMH, B 3aMacHHX BHXOAAX H paGoYHX
NOMCIIEHHAX, A TaKXKe B HENMoCcpeCTBEHHOH G6/H30CTH OT HHX. 3a-
NOJIHCHHE H ONOpOXHEeHHE GaNNOHOB B CKJIAJACKHX NOMEMIEHHSX 3a-
npeniaercs, PeaepByagbl CleayeT 3amoJHATh CHKHMKEHHLIM Ta30M
ne Gojee uyem na 95%. Ecun KHAKYIO YrICKHCIOTY 3aJHBAOT B
6a/MIOHN B MOMEWENHSAX, TO TH NOMelUCHAS NOMKHL GbiTh X0pouio
LpOBETPUBAEMBIMH M HAXOAHTBCA 1A NEPBOM I9Tame HAH HA Bhi-
COTe Pasrpy304yHOH 3cTaKajH.

- YIJCKHCABI ras B CXKHMKEHHOM BHIAe TPaHCHOpTHpYeTcd B 6ajio-

Hax BBICOKOro MHaBjeHHA. [Ipn mepesoske 3aBHHTHTL 10 OTKA3a
2AIATHLIC KOJINAKH H IIyXHe TafikH.

. Pesn6oBofi kpan rasosoro 6aiona W 21.80X /14", a takke kpaum

Rl 417 nNpHCOCAHHEHH OrHETYWIHTEIBHOrO yCTpOHCTBA HOMKHbLE
OTKPHIBATLCA G€3 Goiblioro ycuaus. IIpH 3améHe 6a/IoHOB Beeria
CAeAyeT MHPOBEPATh HA TICPMETHUHOCTb KpPaHBl KaK 3allOJHEHHDIX,
TaK # nycTeix GamioHoB, He cTpaBiuBaTh yriekHeAutii ra3 B 3a-
KpHIThIx nomemerusx. Ilpu orGope rasa GamioHnl AOMKHB GHTH
TOILKO B BEPTHKANLHOM Tnon0xenuH. Ilnanrd npopepsaTh He pexe
deM opHH pas B noaropa. IlpuMmensemble MaTepHaaH AOMKHE XO-
DOIIO  DIPOTHBOCTOATb BO3MOMKHBIM MEXAHHUECKHM, XHMWYECKUM U
TepMiieCKuM uarpyskaM. Jlna oGHapyKeHHS ra3a ¥ ONeHKH ero
KOBHEHTpANIN HCHOJH30BaTh HAOOp HCOBITATENBHMX TPyGOK Hpe-
repa.

. Hpyen nuwn, nutee u Xpauenie NPOAYKTOB MHTaHHA Ha pabouem

MeCTe 3ampeniarmTcs,

- Bo Bpems paGors HocHTh sammtHyIO OACKAY H NMepYaTKH H3 KOXKH

WIH ILIOTHOH TKamH. B cayuae yTeuek rasa B 3akpuiTHIX moMeme-
HUAX TOJb30BATLCA TOMBKO 2BTOHOMHBIM DPECHHDPATOPHHIM annapa-
ToM. Ilpn pabote ¢ cyXum mpmoM npHEHMath Mephl M 3anIHThY
OT 06MOpOKeHHs.

peryaspHoe ofyyenne paGouyHX ¢ 3aHECCHHEM HX
pocrnHceil B CRENHAMbHH KypHAJL Tlpn npueme ua pabory yun-
TEBATh NPOQECCHOHANbHBE OTPAHHYEHHS B COOTBOTCTBHH ¢ § 15
HHCTDYKIHH O paGOuHX Beulecrpax.

Peseppyapnr cHAa6XaTh HAAMHCAMH ¢ HasBaHumeM cojepxaumuxcs B
Hux Bemect. [IpuMensath T0/bKQ paspemaeMbe 3aKOHOM €MKOCTH.

Mpasuna nporusonoxapHoli Ge3onacHocTH
¥ MepPbl NPENOTBPAlleMls aBapwuii

- Yraekucawit ras me ropur. IIpoTHBONONKApHHE MepONpHATHA opra-

HH30BHBATb B COOTBETCTBHH ¢ OKpyxawiei o6ctanoskoil, Pesep-
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Byaphl, HAXOISIIHECS B 30HE 3aropaHHA, OXJaxJaaTh Pa3CpPHI3ra-
BaeMOH BOAOH, BBIHECTH H3 ONACHOH 30HBl — B3phiBoonmacHbl! BH-
XONsiMA ra3 pacTekaercss MO NOJy H, CMEIIHBAfCh € BJIaXKHLIM
BO3yxoM, ofpa3dyer TyMmaH. BhiTeKalomas XHIKOCTb HMEET OueHb
HHM3KYI0 TeMOepaTtypy K HeMeJJeHHO 3aTBepieBaer, NpeBpalasch
B crieroofpasiylo Maccy, Koropad Obictpo Hcnapserca. OmnacHo:
JIOQH MOTYT 3aJO0XHyTbcs, 0COGEHHO B 3aKPLITBIX HJIH PaclosioXelt-
HHX noj 3emuell moMemjenusix! OcteperaTthess o6MopoKeHHIT Tela.
OcraBatbCsl ‘Ha HaBETPEHHOH CTOpOHe,

. Heo6x01uM0 NOJB30BATHCH ABTOHOMHLIM —peCHHPATOPHBIM  anmna-
paToM.

. Yraexkncablii ras Bogy He OTpaBJsier.

. B coorBercTBHM ¢ j0POXKHO-TPAHCHOPTHHIM 33aKOHOAATEILCTBOM

OpH NCPEBO3Ke NO aBToAoporaM OOJbLIOr0 KojH4YeCTBA rasa he-
06XoauMO YyCTaHABJIUBATL CHepHabHBIE 3HAKH Ha aBroMobuie —
OpaHXKeBble MpeaynpeguTeabHble TaGAHUKH C COOTBeTCTBYIOUIMMH
yHQPOBEIMH CHMBOJAMH, a4 TaKXe HMeThb ¢ cOGOH HHCTPYKUHH NO
TeXHUKe $e30MacHOCTH.

. Mpasuna oxpaHbl 310poBbs JIOACH

. Xapaktep Ae#iCTEHSE W TOKCHYHOCTh., YTIVICKHCIABH ras B BBICOKHX

KOHIIEHTPanHAX MapajusyerT gbiXxaTesbublil uweHTp. IIpH HH3KHX KOH-
[EeHTpauuax H36BITOK H/H HEROCTATOK KHCJAOPOAA HrpaeT peliaio-
mylo pojJb B HHTEHCHBHOCTH M NpOTeKaHHH Ipouecca OTpaB/eHHS
YIIeKHCABM rasoM. B 3aBHCHMOCTH OT NPOXOJNKHTENIBHOCTH Bjibl-
XaHUA T[PH OTCYTCTBHH JOCTATOYHOIO HOCTYMJEHHS KHCI0DOiA
8..10% (mo ofGvemy) CO, MOXKeT BEHI3BAThb FOJNOBHbIE 00JH, WIyM
B YylIax, TOJOBOKDYXKeHHe, NMOBHIIICHHe KPOBAHOrO JaB/eHns, Ta-
XHKapjAHIO, yyaueHHoe jLIXaHHe HJH OJBIUIKYy, UHAHO3, BO3GYiK-
JeHHOe coCTosinMe, TouwtHoTy. Ilpm KoHuerTpanuM cBbure 109 —
aTaKCHIo, HHOFAa 3nuientHQOpMHEBIE CYZOPOTH, MOTEPIO CO3HahMHi,
najeHHe KpoBAHOro gasjenns, [Ipn cBoeBpemeHHOH mnoJlaue cBe-
}Kero Bo3ayxa OOJec3HeHHEIe $BJenud OBICTPO NpEKpamaroTcs, B
TMPOTHBHOM cJyuae MoxerT HacTynHTh yayube! Ilpn xonnentpamiu
cBhille 18..209% — cocTosiHHe, wHanoMHHAIOIEe anomJdekcH. B
clyyae KOHTaKTa KoxH ¢ XuakuM CO, WJIH CyXHM JbZOM — MO-
KpaCHeHHe H ONyXaHue ee, BO3MOXHO 06pasoBaHue BoJjblped. B
OTHACIBHEIX cayuasix Godee HIH Menee nIyGoKoe NOBpexpelne
TKaHH. CHubHble 6OJH,

Mepeas nomome. [ToctpagaBiiero HemeaneHHO BbiHeCTH H3 OMacHO
gonbl, OOfccmeydTh NOCTYIJIEHHC CBEXEro BO3AyXa., B 3aKphITHX
noMemeusix — 0AeTh pecnuparop. [loko#l, Temao, npH HeoGXOi1H-
MOCTH MCKYCCTBEHHOe amxaiue. OcBoGOAHTb JblxaTesbHbie NYTH.
Ciaepurh 3a MyJabCOM, mpH HCOGXOZMMOCTH CACHATh MAaccax cepj-
ua. Ilpn notepe CO3RaHHA TPAHCHOPTHPOBATL B MOJOMKEHHH Ha
6oKy.

Bpaueouas momowpb. [IpuHyaHTedbHOC BABXaHHE KHCIOpoaa (mpu
pBOTe — BBEjICHHE KHCJ0POjJa B JeTKHC CHeuHaJbHbIM CcRocofom),
B KpailHem cayyae HeoOXOAMMBI HHTYOaLHsi H KOHTPOJb TrasoBOro
cocTaBa KpOBH (KHCJOTHO-IEJOYHOro GanaHca); COOTBETCTEyIOLHE
TepaneBTHYCCKUE ACHCTBMA MYyTCM BBEJEHHS TPHIHAPOKCHMETHIAMH-
yoveraHa (rpucnyddepa) u ap. Janee — B 3aBHCHMOCTH OT CHMA-

—

ToMOB. [IpH CHIBHBIX 6OJAX B KOXKHOM NOKPOBE BBECTH HOJ KOXKY
1 aunyay ruapoMopdoHruapoxaopuaa. Cuaegurb 3a JAbIXaHueM H
nyabcoM. BHYTPHMBILICUHO — 2 aMy/bi MeTH/INpe HH30/10Ha,

dopmyna CO,
MonexyasapHast Macca 44,01
B rasoo0pasHeM COCTOAHHH:
I1aoTHOCTD 1,98 r/n

OrnocuTeIbHAA MIOTH0CTs rasa 1,53
PacTBOPUMOCTb B BOAe:
npu °C 171 Ma 8 100 Mx
npu 25 °C 75,7 Ma s 100 ma
B cHKHMEHHOM COCTOSHHH:

Tpofinast TouKa
Temnepatypa
naBicHAe
MJIOTHCCTE

~—56,567 °C (216,6 K)
0,61 MIla
0,81 kr/a

MAK 5000 mou.—!

B TBepAOM COCTOSHHH:

Temneparypa cyGauMapud  —78,5°C
Ilnotnocts (npu —79 °C) 1.56
KpHTHYEeCKag TOYKa:

Tewmnepatypa 310°C
JlaBneuue 7,4 MIla
IlnorHoCTh 0,47 kr/n

JaBnenue nmapoB npu 20°C 5,72 Mila
(B KHAKOM COCTOSHHH)

{ Mr/m%=0,545 MaH,—!

| wmau.—'=1,833 wmr/m?

9 Zakas 8706



Wnerpykuust NS 14. CEPOBOLOPOL

OnacHas 3012

Ceposonopon

Tlocrarasercs B 0asuIoHAX  BLICOKONO
papaenns, Ilpumensieres wvacTauHo mnpH
pabore razoreseparopob Kuna

Jlpyrue HasBaHHS: CepOBOLOPOHASA KIC-
J0ta, cyabdua Boropoja.

Pabouee vecto

S 10BHTHIH, DacTBOpUMBI B
Bojle :KHAKHII ras, Gecuser-
1biH, oyeHb JErKOBOCIAAMEHs -
omuidca; obpasyer ¢ Bosgy-
XOM B3pbIBOONACHYIO  CMECh. ®©
I'a3 HeMHOro TsKEIEe BO31Y- 3
Xa, B ONpPeACICHHOH KOHiEH-
TPaUMH  NaxHeT  TYXJILiMu
AvuaMu.  Tlpn  gauTeabiowm

BO3efCTBHH H IOBBilIenHo!
KOHUeHTpayHu ollyuleHue 3a-
naxa MOXeT INDHTYNHThCH,

No3TOMYy 3TOT NpH3HAaK oOHa-
pyxeHus HeHajexeH! OKa3zb-
Baer pasApaxawoomee jefcr-
Bue Ha I/1a3a H AbIXaTeJbHble
nytd. Koxeit  Beacnizaercs
He3HAUUTENbHO; TAXKeAsl{l jibl-
xateabHult a1, BosMoxen
OTEeK JIeIKHX.

A.
[
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fIpaBHna TexHUKH Ge30MacHOCTH.

TlpeaycMorperh QUEHb XODOWIYIO BEHTHIAUMIO PabOuEro momemicrniis
H OoTcackBaHH¢ BO3jayXa ha ypoBHe mnouaa. OOccnednth 3ddektub-
HOe OTCAacHBaHHe rasa B MecTe ero BhigelenHs. O603HauuTh B3phHI-
BoonacHylo 30Hy. IlpuHATH Mephl npeaynpexRjaeHHS NPOTIB HAKOI-
JEeHHS 3JeKTPOCTATHYECKOro 3apsjpa. IIpH BO3MOMKHOCTH HMCTh
CNIPHHKJAEPHYIO YCTaHOBKY!

. [epxarb B COCTOAHHH FOTOBHOCTH Orieryumyreid kiacca C H KoLi-

My, a TakKc (JAKOHH C KHAKOCTBbIO /s HpoMbiBanusi riaas. B
ciayyae HeoBxoauMocTH paBoThi ¢ OOJbIIKM  KOJHUECTBOM rasa
npeaycMoTpeTh HHAHBHAyaJbHBE ayIIH. MectoHaxoxjeHue rasa
00031aYUTh CHeUHaAbHEIMH TaGaHUKAMH.

. Ilpumenare B pafoTe repMeTHuUHYIO 3aseMIeHyl0 annapartypy H

OpeaycMOTpeTh CHCTEMY otcoca. OrOpocHofi ras BBHIBOAHTL Hapy-
XKy 4Yepes cenapartop-aoBymky. Chefnth 3a NOCTYIIeHueM rasa B
nomernesne. BHTAKHOR BeHTuasATop cHabauTh NPEIYNpCH 1alOUHM
cavMBosioM  «Slp». Peryasipro xoutpoampoBath repaeruusocts! B
cayyae yTeYKH rasa Kak MoxHO ObicTpee NOKHHYTH pabouee moMe-
menne, BosBpamartbes B moMeueHHe TOMBKO C TAXEIbIM pechupa-

[

TOpHBLIM annapartoM. 3anachbie 6aJM0Hb B NOMEUIHHH HC XPaHHTE.
DKcnmayaTands M OYHCTKa rasorenepartopoB HpS — Toabko mpu Ha-
JHUYHH OTCOCA.

. XpaHuTh BJaJM OT 3JeKTponpubopoB, OTKPHITOrO OrHf, HCTOUINIKOB

TemI0Thl M HCKpeHHS. KaTeropuueckH sampeuiaercss KypHTb H BCCTH
cpapounble paborhl B NMOMEUICHHH.

. Bo BaaxHOM BO3AYX€ H NpH MOB biLIIeH HOK TeMnepatype Nno4TH BCC

MeTaanbl moj BosjelictBHeM H,S o6pasylor cyapduas. Cepebpo,
Melb, Mapraseu, 0J0BO H HX CIVIaBB HENPHrOAHBI /A HCOOJb30-
BaHHA B KayecTBe KOHCTPYKI[HOHHBIX MAaTepHasoB. OIJeKTpuyecKHe
KOHTaKThl HAal0 PpEryispHO MNpoBepATb 'Ha HAJIHUde KOppO3HH.
H,S pearnpyer ¢ OKHCAHTENAMH, B OTAeNbHHX C/lyuafX BIJIOTL [0
BoCI1aMeHeHHsT (¢ obpasoBatueM SOg). Ilpm BHnycke rasa B OT-
KphiTOE NPOCTPAHCTBO ofpasyercss Goablioe KOJAHYECTBO XOMOAHOTO
tymana. HpS Moxer TakXKe 006pasoBbIBATHECA B ONACHOM KOJHYC:
CTBE H3 CyJbQHAOB NPH KOHTAKTe HX ¢ KHCaoramu. OmacHbie peax-
LHH BO3MOMHBI C 3THIAMHHOM, OKMCBIO 3TH/EHa, aMMHAKOM, XJO-
poM, IHMeTWIaMHHOM, ABYOKHCIBIO a30Ta, (GrTopoM, METHJIAMHHOM,
CepPHHCTBIM AaHTH/JDHIOM, YeTBIPeXOKHCBIO a30Ta, TPHMETHIAMHHOM.
C KHCI0pOAOM He BCTYHmaeT B ONACHYIO peaKuuio TOABKO MpH
KonueHrpauun MeHee 2% no oGbemy.

. Tlpx ckaajHPOBaHMH H B NPOH3BOJACTBe 00Opamarh BHHMaHue Ha

repMeTHYHOCTh 02JI0HOB. XPaHHTh B 3aKPHITOM XOJOZHOM MECTE.
Tlpexoxpaudth or nageswus, He kauroBath! He xpanuth Bumecte ¢
TOPIOYHMH H JIEFKOBOCIII2AMEHAIOMMMHUCS BerlecTBaMu. He xpaHHTh Ha
JICCTIHUAMX KJeTKaX, B KOPHOpaX H TIPoXojax. 3anojHeHde I
onopoxheHne 0aljOHOB B CKIaACKMX IOMeM[EHHAX 3alpermaercs.

. HDP’ nepeBo3Ke INJOTHO 33aBUHTHTb 3ALIUTHBIC KOJMNAKH H TLayXxne

ramksH.

. Kpawbl 6anjoHoB Ha cramaaprioH JeBoH pesbOe JOLKHBL OTKpH-

Batbcsi Ges ocoboro ycuaus, Ilpu 3aMeHe O0aIOHOB KpaHbl Kax
Ha 2aNOJHEHHHX, TAK H Ha nycTHX OasioHaX npoBepfATh Ha rep-
METHUHOCTD.

. IlpueM num, nuaThe H XpaHeHNe NPOAYKTOB NHTaHHA Ha paboueM

MeCTe 3anpemarorcs.

. Hocuthb nporuBomoxapHyio samutHyl opaexgy. IlponHrtannyio

ra3oM OjeXAY HEeMeJeHHO CHATb H NpoBeTpuTh. Ilo BO3MOKIOCTH
HCIHOAb30BATh 3AUIMTHBIC NMEPYATKH H OUYKH. B OTIeAbHBIX caydasix
OpHMESIATh PCCOHPATOP € GuabtpoM B (OTaHUMTENbHBIH 1BET —
cepuifi). IIpH omacHOCTH NMOBBIIEHHOH KOHEHTPALHH rasoB H cna-
catenbHbiX paboTax MCNO.JIb30BATH TOJIBKO THXKEIBH PeCHHPATOPHBII
amnapat. KoHTpo.HpoBaTth KOHUEHTpauHio rasa B BO3AYXe MOKIO
C TNOMOMbI0 HcnbiTaTedbHBIX Tpybok Jlperepa CH298, 281, 282,
291 niaH mpocToro MHAMKATOPa CO CBHHUOBOAueTaTHoW GyMmaro.

. HeoOxopumo peryaspiio noBropath o0yuenune pabounx c 3amcce-

HHeM HX pocnucedl B cmenuatbHbiil xypuata, CoOmdiogaTh orpaHHde-
HHSl MO JONYycKy K pabore ¢ rasoM corsacHo § 15 HHCTpyKuMH HO
pabounm BemectBaMm. 3anpemaercl mpHHEMarb Ha pabory Jawoneil
¢ 00JIC3HAMH Iv1a3 H HEPBOB.

. MapknpoBKa pe3epByapoB B COOTBETCTBUHI C MeXAyHAPOAHBIMH

craipapramn IMCO cumBosamu onachoctH «5lg» m «OroHb»; pe-
3epByapbl cHalXaThb JOJArOBEYHBIMH, BBIXABIAHBACMBIMH B MCTaJjlje
1azBalHAMH ras3a U MeTHTb KPacHOH MOJOCOH,
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. B coorBeretBHH ¢

MIpaBuaa npoTHBONOKApPHOH Ge30MacHOCTH
¥ Mephl DpeROTBpalleHHst apapuil

- Ilpumensith  cnenuambubiéi  yriexkucsotHefi  oreTywntens. Bosee

KPYNHbBle OYarH 3aropauusl Tyliuth pa3bpH3ruBaeMoll BOROH wu/IH
OpocTo GoabIUEM KOJIHYECTBOM BOAbL Haxoasimuces no6ansocta
PC3epByapel H Gal/IOHbl MHTEHCHBHO OXJAaXjaTh Pa3GphI3rHBaeMofi
Bojoil. Bapbiboonacen! [lpu nomape BOSMOMHO CHABHOE pasapa-
Maolee JAeHCTBHE HAa TIia3a H ABIXATeJbHbIC NYTH BCJISACTBIE
0o6pa3oBaHns OYeHb HAOBHTOTO CepHHCTOrO aHruapusa. Obpamatb
BHHMAHHE Ha BYOpHuKOEe BochiaMeHeHue. [IpHMeHSTb TOMBKO B3phL-
BoGesonacHbie BCOMOraTesbHEe yCTpoOicTBa,

. Hocuts apronomubiii pecnupaTopHsiii annapar ¥ repMeTHYHBIH npo-

THBOXUMHYECKU I KOCTIOM.

. Iocne smxkBHAanun ovara noxapa o6paTHTh BHHVAHHE HA omac-

HOCTb  OTpaBaennusl. MCKnlouHTb BO3MOXKHOCT NOBTOPHOI yTeuxd
WJIH NPOHHKHOBeHHMA KUJKOCTH WIH rasa B NOABAJH, SIMbl U KaHd-
Jusanuio. HeS — orpasasiomee Bogy Bemectso.
AOPOXKHO-TPAHCHOPTHHIM  33KOHOAATEIbCTBOM
ipH Hepesoske no poporam GodplinX KoaudecTB HeS Heo6xopmmo
cHabauTh aBTOMOGH/IL OpaHIKeBO npeaynpeauTeabHol tabGauukoi
U UMeTb ¢ cOGOfi HHCTPYKIUIO MO TexHuKe 6e30macHOCTH.

[Tepceoska ocymecTBasteTcst TOMBKO MO CENUATbHOMY pasperienuio!

Npasuia oxpaubt 380poBbst 10 1€ii

1, Xapakrep peficTBUS M TOKCHuHOCTh. B HCOOJBIINX KOHIEHTPAHAX,
(~ 1o 200 Man.~') — pasjpaxeHHe CAHHCTHIX 06OMONEK (rnasa,
AbIXaTemblible MyTH), TOWIHOTA, PBOTA, TONOBHAS GO, NOHOC, O/1bILI-
Ka, UkdHo3, noteps cosHaHusa, Gpei, cyaopory, XapakTepHo TaKxe
cocrosnie Boabyxaenns. K cmeprenbnomy HCXOly MOMKET npHBeCTH
Napanuy  gbiXaHuf, KOTOPHIH HAacTynaer TeM OwiCTpee, ueM Bhime
KONNEHTPANUA, & B IKCTPEMAJbHOM clydae CAYKHT €UHCTBEHHBIM
CHMNTOMOM IpJ 72K H43BIBAEMOM 4NOMJIEKCHYECKOM NPOTEKAHHH
orpasnenus (~ npu 1400 man.—1). Hapyimenna pesteapHocTy TeHT-
PANLHOH HEPBHOI cuCTeMBl u' cepana MOTYT MPOJOJKATLCA RNocae
ICPeKUTOrO OTpAaBACHUS ellle JAJHTejAbHOE BpeMsa. OBHIYHO ocTaeTcs
CBEpPXYYBCTBUTENBHOCTs K HoS. Xponnueckne cuMnToMbr: pasapaxe-
HIA CAHBMCTOH 06OJ0UKHM, Jerkoe NOMyTHeHHe POrOBHIIH, CBeTo-
60513Hb, GpoHxuT, O6IWas caaboctb, noreps anneTuTa, NOTEps Beca
U HapylleHust KpoBooGpameHnst. XapakTepHbl TaKKe CHIb H KO-
HBIA 3y

fepsas nomomp. Ceexuii Bo3ayx, npn ocTaHOBKe ABIXAUHT —
HCKyCCTBeIOe abiXaune («poT B por»). Temro, mokoil. Ilepesosxa
B JexayeM nonoxenun. Ilpu onacnoctu notepu cosHamus nepe-
BO3Ka B MOJOXKeHHH Jexa Ha GoKy.

BpaueGnas nomompb. Kak MOxKHO GbicTpee HCKYCCTBeHHOE ABIXaHHE
(Kuc1OpOo10M), NPH 3TOM He 3a0niBaTh U O coOCTBeuuofl Gesomac-
nocru! IIpuMeHsITL aHajJenTuKu. 3ateM B 3aBUCUMOCTH OT CHMIITO-
MOB KOHTPOJMPOBAaTh npeXpe Bcero (QYHKUHH CHCTEMbl KpPOBOOG-
pauieHnst u Jerkux. [Ipegympexcpath orek ropranu. Ilpm 6pomxire
MOXHO [AaBaTh KOAEHH, KaK TOJAbKO YAACTCS HPEOONETh CTaAHIO
achuxcun. [Ipu oTeKe Jerkux BO BpeMs J4TEHTHOro NepPHOAA —
BHICOKHE 03bl NpelHu3onoHa (BHyTpHBeHHO). Kpome Toro, Hudy-
37 THAM B noze 0,5 r na 1 kr maccel. A6cOTIOTHBI MOKOH, Tem.1o.
IpodunarTtuka wuuexnui. JIbpXxaTeJbHbie BYTH OCBOGOAHTH NyTCM

orcacwiBanud. [1puMeusits Mopdufi TOJIbKO B MajHX 103axX. [IpoTun
CryulelHss KPOBU NPHMEHSITb NepopaNbHOe BBEACHHE XKUAKOCTH HIAU
KaneJbHylo K/IH3My, HO He [ONO/JHHTeNbHHle BHYTPHBEHHLIE BJIH-
Bauna. Ilpu nopaxenun rasoo0pasHHMH NPOAYKTAaMH cropanus Je-

UCHHC TaxKoe IXe,

Kak H IpH

orpasuenun  CO,.

dopmyia H.S
Mo.tekvasipHas Macca 34,1
B ra3so006pasHOM COCTOAHAH:
I1a0TEOCTD 1,54 wryad
OTnoOCHTENbHAs1 radoBas

AR0THOCTD 1,2

Touka BoclJdaMeHCHHA 270 °C
IIpeaenbl  B3pbIBooNacHol
KoHuentpaunu B % 1o

o6BeMy 43..:455
B XHIKOM COCTOAHHM: .
Touxka [JaaBJeHHs -—SGGC
Touyka KHNEHHsn —60 °C
I110THOCTD 0.796 K1/
Tendaota ucOapeHds 8,29 kJlx /M
JlaBienue mnapos 1,81 MIla

MAK 10 »man.~!
TMokasateju BPEIHOTO

Bo3ReHCTBHA
IW1 0,050 mr,v®
IW2 0,010 mMr/m®
Kpurvyeckass ToOUKa:

Temnepatypa 10 °C
IIaBneI:me}p 9,01 MIla
TTnoTHOCTL 0,35 xrjn
PacTBopuMoCcTh

B BoJAE 2,723 & B 1 M?
Iloper BocnopUsTis

32}?1:1)(3 P —0,025...0! wman.—t
1 wmr/v%=0,706 mag.—!

1 man.—'=1,416 mr,?




Hpuaomenue 2,

* IlpaBuna rexuurm Gezomacsocrn
OGpenEnenusa cexbcxoro m JIecHOro
xozziictBa Peituxeccen-IIdansy

PA3JIEJT 5. BUOTA30BbBIE YCTAHOBKH
NPENBAPHUTEJ/IbHBIE 3AMEYAHUS

Ilpu GpoxeHHH OpraHHUEeCKHX BewecTB (CTONIOBOTO HaBo3a, ryMmyca,
OCTaTKOB KOPMA) B HABO3HBIX SIMAaX, KaHagaXx H T. 1. B yCAOBHSAX
OTCYTCTBHSl KHCJI0POja Bhile/AeTcs TOPIOUHH ras, KOTOPHA Mo 60.bluefi
YacTH cOCTOHT H3 MeTaHa (CHy) ® yraekucioro rasa (CO.) u HaBecTeH
NOJA TAKUMH ‘HA3BaHHAMH, KaK GONOTHHIE ras, Guoras u ap. [Tockoabky
3TOT ra3 MOXHO HCHOJAb30BAaTh AJIS OTONNEHHS ¥ B KadecTBE TOIJIHBA
AJs jBHTaTeJell BHYTPEHHEro Cropaliifl, ero MOJydYalT B CHelHAalIbHBIX
yCTaHOBKax — GHOrasoBHIX peakTopaX. DHOra3 He COJEpHT OKHCH
yraeponra (CO), Kax cBeTHAbHHA ras, W HOTOMy He s10BHT. OXHAKO
OH MOXeT BbI3BATb CMePTb OT YAYUIbS, TaK KaK He COAEPKUT KHC-
aopoiia. B cmecu ¢ Bosnyxom (xucaopomom) 6Guoras B3pbiBooNaceH.
Hepes TeM Kax BXoguTh B GpOAM/bHBIE KaMephi 1451 HX OYHCTKH, pe-
MOHTa H T. M., Heo0XOJIHMO NPOBEHTHAHPOBATb 3TH €MKOCTH C MO-
MOUbIO  COOTBETCTBYIIIHX YCTPOACTB, HaNpHMeD BEHTHUJAATOPOB, 10
TeX Mop, MOKa NJaMsi BHeCEHHOH Tyaa Gesomaciioil pyanHusoii navnu
He GyJieT XOpowIo TOopeTh, He KOJ1eGJsICb, CBH/IETEJbCTBYS TAKHM obpa-
30M O HaJHYHH JOCTATOYHOrO KOJHYeCTBA NPHIOAHOrO jJf JABXaHuTA
desjoBeKa BO3jyxa. [IpoBepka OTKPHITHIM NuaMeHeM 3ampellaeTcsl H3-3a
OMacHOCTH B3pbiBa. [IPOTHBOraskl He MOryT CAyXKHTb 3alIHTOH, TAK Kak
HX MOIKIIO HMCNOJb30BATh JIHUL B TOM CJAydac, ecail ecTh BO3AYX, TpH-
TOAHEMI 47 AbiXaHuA. K chycrdBuieMycs B KaMepy 4YeqoBeKy NOJLKHA
ObiTh NPHBSI3aHA KPenmkas BepeBKa, APyrolf KoHen KOTOpP Ol MOCTOSHHO
HaXoAuTCs B DyKax y JABYX 4eJoBeK, YTOGH B C/yuae OMNACHOCTH —
BbIXOJA M3 cTpost Oesomactioll pyAHWYHOI JaMNH — OHH MOLIM caMH
BRITAULLHTD €ro HAPYXKY, He CHycKas B ONAacHy0 300y elle OHOrO
paGoucro. Kax mpaBH/IbHO MPHKPEN/ATh BEPeBKy, MOKA3AHO HA HJMOCT-
pauusx K pasjgeay 3.

IIpennucanns

§ 1. Obnacrp mpuMenenus

[Mepeunicaennbie HmXKe NpaBHAa TEXHHKH Ge30NacHOCTH pacnpoctpans-
IoTcsl Ha OHOrasoBbie YCTAHOBKH BMECTHMOCTBIO 10 100 M3, Has 66ak-
UMX YCTAHOBOK JelCTBYIOT NpaBHIa, H3AAHHBIE NPOQECCHOHATbILM
00be3IHlIEHHEN I'a30- H BOJOCHAGKAOMUX MpeinpHATHA,

CoopyxeHue ycTaHOBKH

§ 2. Brorazosbie ycTauoBKH QOMAKIL GWTb NOCTPOEHB ¢ COBMOLEHHEM
H3BEeCTHBIX TeXHHYECKHX MpaBu.l.

§ 3. peampunuMarenb J0/KeH NOPYUYHTb WITOTOBJACHHe GHOras3oBOf
yCTAHOBKY CHOCHIIAMM3HPOBanHoil ¢upME ¢ yCJIoBHeM, 4TO 3Ta
yCTaHOBKa OyfeT COOTBETCTBOBATh TpeGoBaHHAM § 2 H NpHBefeH-
HBIM HHXe MNpaBH/AaM TeXHHKH 0e30MacHOCTH 1[I BMeCTe ¢ mHell
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6yjaer mepesaHa noApobHas HHCTPYKUHA MO ee NpaBHALHOMY 06-
C1y?KHBaHHIO.

§ 4. (1). DpogHibHBEe M HACOCHDIE KaMephl AOMKHB 6bITh OCHALIEeHb

BEHTHJIHPYOIIHME YCTPOHCTBAMH, KOTOpHE INO3BOJAIT GBICTPO
NPOBOANTb MOJHOE HX MNPOBETPHUBAHHE.

(2) Ha 6pojuabnoil xaMepe AO/XKHA BHCEThb tab/auuKa co CICAylo-
maM Tekcrom «OmacHocTh YAywbs H B3pbiBa! BxoauTb TOJbKO
HOCIC THOJHOTO NpPOBETPHBAHHS H NPOBEPKH C MOMolibio Gesomac-
HOfl pyAHHYHON JaMObl. 3a ONyCTHBIIHMCS B KaMepy JO/AHDL Hab-
J10JaTh JBa UeNOBCKA, COCAHHENHbiE C HHM BEpPEBKOH>.

(3) Ha cmennajbno BbljeleHHOM MecTe jIO/DKHB HaXOAHTLCA NpH-
roToB/JeHHLle OesomacHasl pYyjHHUHas JaMma H BepeBKH  AJA
NpUBS3BbIBAHHA K MOHTAXHOMY MOsCY.

(4) EwmxoctH pJjs rasa cjaeayer pacnojaratb Ha JAOCTarOqHOM
ylaJeHHd OT KHJIBX JNOMOB, CKJ2j0B H OOUECTBeHHBX AODPOL.
B xavecTBc MHHMMAaJbHO JOMYCTHMBEIX PEKOMEHJYIOTCA CJAeAYio-
HHe PAacCTOSHHA: OT JOMOB € MArKOH kpoBzefi — 10 M; OT j10MOB
C TBepjoil KPOBjeil —5 M, OT OGLIECTBEHHBIX A0POr — O M, €ClH
MeCTHBIMH BJACTSIMHM HC HpeaycMOTpelitl JApYyrHe OrpaHHYeHHs.
EcaH 6HOrasoBble yCTAHOBKH DAcCHOJIOMEHBl He BHYTpH YCajbOH,
OHI JO/KHM ObiTh orpaxmexbl 3aGopoM Bo H3GexXaHne MNPOHHK-
HOBEHHS MOCTOPOHHUX JIHIL 11a MX TEepPPHTOPHIO.

(5) C nomomblo HpOUHBIX TAGIHUCK cijiejyeT 3amperHth KypeHle
H pa3/KuraHue OrHA BOJH3H rasoBbiX pe3epByapoB.

§ 5. DulexTpuUeCKHE YCTAlOBKH BO B3PbIBOOMACHBIX MOMEMICHHIX JOJXK-
Hbl COOTBETCTBOBaTh HHCTpYKUHAM Col03a HEMENKHX 3JeKTpOTeX-
HHKOB MO COOPYXKCHHIO 3/EKTPHUECKHX YCTAHOBOK BO B3PLIBO-
OnacHblX NpOU3BOjCTBeHHEIX o6bekrax (VDEO0165) u ans B3pi-
BO3AUHILEHHBIX 9JeKTPHYECKHX CpeACTB NPOH3BOJCTBA
(VDE 0171).

SKCHleaTaIlHﬂ YCTaHOBOK

§ 6. CamocTofiTeablioe OfCAyKUBAHHE M IKCITyaTalHio 6GHOrasoBBHIX
YCTaHOBOK MOXHO TNOpydyaThb TOJbKO KOMIETEHTHHM B JaHHOH
ofmactH aAHnaM.

§ 7. Caejpyer BHINOMHATbL jAefCTBYIOLIHE NMPaBHAa OOCAYXKHBAHAS H 3IKC-
nayatauud. OHH AO/KHH ObITh BHBELIEnbl B NPOH3BOACTBEHHBIX
NOMENMIEHHSIX MJAH HCMOCPeACTBEHHO HA CaMOH ycTaHOBKe.

§ 8. Heo6xoauMo peryssipiio mpoBepfiTb ypOBeHb BOjbl B pe3depByape
rasrojibepa KOJmaKoBOro THRNAa H MOABHAKNOCTb CaMOro KoJnaka.
3umoil npenoTBpaumath o6pasoBaHHe JejfHOH KOpPKIL

§ 9. (1) Ilepex TeM Kax BOHTH B OpOAH/bHYI0 Kamepy j1fl PeMOHTa,
NOKPaCcOYHBIX paboT, H3BJEYeHHS Ocajka, clAelyeT YaaauTb CKO-
nuBlIKficds TaM 6Hora3 nyTeM AaKTHBHOH BEHTHJISAUHH C IOMOLIBIO
COOTBeTCTBYOLICro 000pya0BaHHA, BXOjHTh B KaMepy MOXKHO
TOJbKO TOrjd, KOrja ¢ HOMOLIbK 0Oe30macHoil pYAHHUHOHM JaMIsl
YCTAHOBJ/IEHO HajaHIHe J0CTaTOYHOro KOJHYEeCTBA HPHTOIHOTO AJIS
IObIXaHHA BO3jyXa. 3axojgHTh B KaMepy paspemiaercs TOJbKO ¢
3ark:KCHHON 6e3omacHOil pyjHHMYHOH JaMmol B MpPHCYTCTBHH ABYX
4eJOBEK, KOTOPHE CTPaxyioT BXOAALIErO Tyja C MOMOLIBIO BepeBKH
H MOHTaXHOTO nosgca H MOCTOSHHO Hali0jaloT 3a TOpPeHHeM JaM-
OB U COCTOSIHHEM CTPaxyeMmoro,

(2) B cayuyae apapuu nocrynath B cooTBerctBHH ¢ § 3, af3. 3
pa3jexaa 3.
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§ 10. PeMoHT pesepByapoB H TpPYGONpPOBOAOB AOJNKHBH [POBOAUTH
TOABKO clieudandcth ($upma-H3roToBHTeab OHOrasoBBIX ycTano-
BOK). 3910 0cO6EHHO BaXHO AJsi BCeX pabOT ¢ OTKPHTBHIM nJja-
MeHeM H CBAPKOM, NMPOBOAHMBIX Ha rasrojbjepe H TpybompoBojax.

§ 1. Kyputh, pasikaraTh KOCTPbHl H NPUMCHATH OTKDPBITOE NaAaMf B pa-
anyce g0 10 M oT rasrosbiepa sanperaercs.

§ 12. I1ps o6uoBJAeHHH NpeAynpexAAOUMX Hamnucell Ha pesepByapax
NpPHAEPKHBATLCA COOTBETCTBYIOIIHX NPaBHJ, H3JAONKEHHHX B § 2
pasiena 3.

10.
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