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BBEOEHUE

Crpana moxetr oOecrieunth He Oosnee 10% cBoux morpeOHOCTEH B 3HEPTUU
COOCTBEHHBIMU  HMCTOYHUKaMH. [lo3ToMy sHeprocOepexeHue, palnroHaIbHOE
HCTIOJIb30BAHUE DHEPIrOPECYPCOB SBISAECTCS BAXHOW TOCYIApCTBEHHOW 3aJadei.
Kaxaplii nHXKEeHep JOJKEH 3HATh M MPUMEHSATh METOIbl MAKCUMAJIHLHOW SKOHOMHUU
TOIUIMBA, TEIJIOBOM M DJIEKTPUYECKON SHEPrUM, BCEMHUPHOI'O COKpAIIECHHS MOTEPb
HSHEPreTUYECKUX PECYPCOB U MPOU3BOICTBEHHON SHEPTUU.

Lens kypca - MOArOTOBKAa HMH)KEHEpa JIIOOOW CIEUUaIbHOCTH, CIOCOOHOTO
CIeIUTh 32 pAUMOHAIBHBIM HCIOJb30BAaHUEM OSHEPIHM, NPEeNyNpekIaTb ee
HENPOU3BOJIbHBIE  TMOTEPU, CIOCOOCTBOBATH  CO3JAAHUIO  DHEProcOEperarolux
TEXHOJIOTUH, OOBSICHATH MEPCOHANY (U3UUYECKUN CMBICT M TEXHUYECKHE METOJIbI
NPaBWJIBHOTO HCIOJIb30BAHUSI TEIUIOBOM M 3JIEKTPUYECKON 3HEpPruu, 0OOCHOBAHHO
TpeOOBaTh CTPOroro COOMIOACHUS TEXHOJOTHYHOW JUCHMUIUIMHBI, TOOILIPSTH
TBOPUYECTBO PAOOTHUKOB B 3TOM HalpaBJICHUH.

JHeprocoepe:keHre - KOMIUIEKC Mep Juisl oOecriedeHus 3¢h(PEeKTUBHOTO
UCIIOJIb30BaHUS YIHEPTOPECYPCOB.

JKOHOMHUSA IHEPIrUM - PE3YIBTATH MEP MO CHUKEHUIO HETIPOU3BOUTEIHHBIX
norepb. Mepbl MOTyT OBITh MACCHUBHBIC (HAMpUMEp, TETUIOU3OJISIIINS), aKTHUBHBIC
(yTriimzaius TeIIoThl) WK OpraHU3allMOHHbIC (3aMEHA TEXHOJIOTHI).

PanuonajibHoOe UCI0JIb30BAHME IHEPIUH - PACXO/I0BaHKE YPHEPTUU Hanbolee
11eJI€CO00Pa3HBIM ITYTEM.

JHepreTHYeCKUil TMOTOK - JBIDKEHHWE DOHEPrUH, TMOTPEOJCHHOW st
IIPOU3BOJICTBA MPOAYKIUH.

JHepreTHYeCKUil Kackax - Ipeapaynee, Korjaa nociae 3aBeplieHus] OJHOro
TEXHOJOTUYHOI0 Ipoliecca OCTAaTOYHAs DJHEPrus MOCTyHNaeT Ha MOCIEAYIOIINI
mporecc.

YaeabHble 3aTPAThl HA IKOHOMMIO JHEPIHH - 3aTPATHI JIJIS1 peaIU3allui MEp
M0 SKOHOMHH €IMHUIIBI SHEPTUHU B roj] 0€3 HEeXKEJIaTeIbHOr0 YXY/IIICHHUs] Ka4ecTBa U

KOJIMYCCTBA IMPOAYKIHH.



Tenion3oasaums - 3a11UTa OT HEXKEIATEIHLHOTO TEIUIOOOMEHA C OKpYKaroien
CpEIION.

JHEProdKOHOMHUYHOE 3[JaHUE - COOPYKEHHE, B KOTOPOM SHEPreTHUYECKHE
MOTPEOHOCTH YAOBJIICTBOPSIIOTCS TPH MHUHUMAIBHOM HCMOJb30BAHUU TOKYITHOU
SHEPIUHU.

PereHepanmsi ’Heprum - UCIIOJb30BaHUE COpPOCHOM HHEPTHMH B TOM K€
polecce.

Temn000MeHHHUK - YCTPOMCTBO JJIs MEpeaadyu TEIJIOThl OT OJHOM Cpebl K
JIPYTOM.

OTxo0abI - MaTepua, HE UCTIOJIb3YEMbIN B JAaHHBI MOMEHT, OCTABIIIMUCSIIOCIIE
KOHKPETHOI'O TEXHOJOTHYECKOTO Ipoliecca.

JHepreTuyecKHe Pecypchbl - 3amachl HHEPrHH, KOTOpPbIE MOTYT OBITh
VCIOJIb30BaHbl CYIIECTBYIOIIECH TEXHUKOM,

IlepBu4HBI 3HEpropecypc - SHEPropecypc, KOTOPhI HE ObUT MOIBEPTHYT
nepepaboTke.

JHEProHOCUTEJIb - PECYpPC, HEMOCPEICTBEHHO HCIIOJIb3yEMbI Ha CTaguu
KOHEYHOT'O TOTpeOJIeHHsI, TIPeIBApUTEIbHO NepepadOTaHHbIN, 00JIarOopoKeHHbIN, a
TaK)Ke MPUPOTHBIN YHEPTreTUUECKUN pecypc, MOTpeOIsseMblil Ha ATOM CTaauu.

Ilose3nasi JHeprus - 4acTh MOJIBEICHHON K MOTPEOUTENIO SHEPTHH, KOTOpas
BBITIOJTHUIIA OTIPEICNICHHYIO paboTy.

HNcToYHMKN 3HEPruM - HWCTOYHUKH, U3 KOTOPBIX MOXET OBITh IMOJy4Y€Ha
MOJIe3Has PHEPTHUS HETIOCPEICTBEHHO WIIH IyTEeM MpeoOpa30BaHU.

YTuiaun3anus 3HePruu - OJIy4eHUE MOJE3HOM SHEPTUU U3 MTOABEIECHHOM.

ITorepu 3Heprum y mnoOTpedUTENH - PA3ZHOCTH MEXKAY IOJBEIACHHOW U

MOJIE3HOU YHEPTHUEH.



TEMA 1. QHEPTETUYECKME PECYPCBbI

1.1. DHEPI'ETHUKA, SJHEPI'OCBEPEXEHUE U
SHEPI'ETUYECKHUE PECYPCbI. OCHOBHBIE ITOHATUA.

OO6111eCTBO B IIEJIOM M KaXbI YE€TOBEK B OTACIBHOCTH HE MOXET 00XOAUTHCS
0e3 noTpeOIeHHs SHEPTHUH.

DHeprusi - CmoCOOHOCTh MPOU3BOIUTH PAOOTY U KAKOE-TO JIPYroe ICUCTBUE,
MEHSIIOIEe COCTOSIHUE JICHCTBYIOIIETO CYOBhEKTa. B MIMPOKOM CMBICIIE 3TO
- 0011as Mepa pa3aTuYHbIX (POPM JTBIKECHHS MAaTEPHUU.

Jlns coBpeMeHHOro o0OIIecTBa HaumboJiee aKTyalbHBIMH BHUIAMU DHEPTUU
SIBJISIIOTCS dJIEKTPUYecKasi ¥ TemjaoBasi. /[pyrue pa3HOBUJIHOCTH - MEXaHUYECKas,
XUMUYEeCKasi, aToMHas U T.J. - MOXHO CUHTaTh MPOMEKYTOUHBIMH WIIU
BCIIOMOTaTeIbHBIMHU.

TensioBasi IHeprusi (TEIUIO, TEIUIOTA) - SHEPIHS XAOTUUYECKOTO JIBHXKCHUS
MUKPOYACTHII - SIBJISETCSA MEPBUYHON DHEPTHEH 1IeNH MpeoOpa3oBaHUs dHEPTIHH, €10
e 9Ta IeMb U 3aKaHIUBAETCHI.

TennoBast SHEPTUs UCIIOIB3YETCS YEIIOBEKOM JIJII 00ecTiedeHUsT HEOOXO0IMMBIX
YCIIOBHH €ro CYIIECTBOBAaHMs, JUISl PA3BUTHS M COBEPIICHCTBOBAHUS OOIIECTBA, JJIs
MOJIYYCHHUST DJICKTPUYSCKOM HSHEPrUHM HAa TEIUIOBBIX  OJJEKTPOCTAHIMUAX, IS
TEXHOJOTUYECKUX HYXKJ MPOU3BOJICTBA, JJIA OTOIJICHUSI M TOPSYETO BOJOCHAOKEHUS
KUJIBIX ¥ OOIICCTBEHHBIX 31aHUM. VICTOYHMKaMH SHEPTUU MOTYT CIIY)KHTh BEIIIECTBA
U CUCTEMBbI, YHEPTeTHUYECKUN MOTEHIMAT KOTOPBIX JIOCTATOYEH AJISI MOCIEIYIOUIEro
L[E€JICHAINPABIICHHOTO UCIOJIb30BAHMS.

JHepreTHYeCKHidi MOTEHUHAJ SBISIETCS [apaMeTpOM, OIEHUBAIOIIUM
BO3MOYKHOCTh HCTIOJIb30BaHUS HCTOUHUKA SHEPTUH, BBIPAKACTCS B €TUHUIIAX SHEPTUHU
- JKOYyIISIX MM KHJIOBATT-dacax.

JHepreTuYecKkne pecypcbl — O5TO JH00bIe HCTOYHUKA MEXaHUYECKOM,

XUMUYECKOU U (PU3UUECKON SHEPTHH.



DHepreTuYecKre pecypcbl MOKHO PAa3AeIUTh Ha:

» TIEPBUYHBIC, HCTOYHUK KOTOPBIX — MPUPOIHBIC PECYPCHI U IPUPOTHBIC
SIBJICHUS,

» BTOpHYHBIC, KyZla OTHOCATCS MPOMEKYTOUHBIE MPOTYKTHI 00OTaICHUS
U COPTHPOBKH YIJICH; TYApPOHBI, Ma3yThl W JPYTrd€ OCTATOYHBIC
NPOJAYKTHI TIEpPepabOTKH HEe(PTH; IENKH, ITHU, CYYbsl MPU 3arOTOBKE
JPEBECUHBI; TOPIOYHE T'a3bl; TEIUIO YXOJAIIMX Ta30B; roprovasi BoAa u3
CUCTEM OXJIAXJICHHS; OTPaOOTaHHBIM Tap CHJIOBBIX MPOMBIIIICHHBIX
YCTaHOBOK.

[TepBHUuHbBIC SHEPTETUUECKHUE PECYPCHI ICIIAT HA:

- HEBO300HOBIIIEMbIE WJIH HCTOUIaeMble  (yroib, He(PTh, CIAHIBI,
IPUPOJHBIN Ta3, TOPIOYEE);

- BO300HOBIsEMble  (IpeBeCHMHa,  THAPOIHEPrusi, JHEpPrus  BeTpa,
reorepMaibHas 3Heprusi, Topd, TepMosiiepHast YHEPTHs);

Bropuunblie (mo6ounsie) 3Hepropecypebl (BOP) - 310 HOcuTenu sHepruw,
oOpasyroluecs B X0/i€ MPOU3BOICTBA, KOTOPHIE MOTYT OBITH TOBTOPHO MCIIOJIH30BAHBI
JUTSI TIOJTyYEHUSI SHEPTUU BHE OCHOBHOTO TEXHOJOTHYECKOT0 Ipoliecca.

Oxko1o 90% ucnosb3yeMbIX B HACTOSIIEE BPEMSI SHEPIOPECYPCOB COCTABIISIIOT
HEBO30OHOBIIsIONMECS (YTroiab, HeTh, TPUPOJIHBIN Ta3, ypaH W T.I.) Ojaromaps uUx
BBICOKOMY DHEPreTUYECKOMY TOTEHIMANTy, OTHOCHTEIbHONH JOCTYIHOCTH U
11e7€CO00Pa3HOCTH U3BIICUEHUS; TEMITBI JOOBIYH U TTOTPEOJICHUS UX 00YCIOBIMBAIOT
HHEPTEeTUYECKYIO MOJIUTHUKY.

D¢ PexTUBHOCTD UCTHOIB30BAHUS DHEPrOPECYPCOB OMPEICNAETCS CTEHEHBIO
npeoOpa3oBaHusl WX DHEPreTHYECKOr0 MOTEHIMAla B KOHEYHYIO HCIIOJIB3YEeMYIO
MPOIYKIIMIO WM MOTPeOsieMble KOHEYHBIE BHJIBI SHEPTUH (MEXaHHUYECKash dHEPTHS

ABHIKCHUA, TCILUIOTA IJII CUCTCEM OTOIICHUSA WJIN TCXHOJIOIMYCCKHUX HYXXI U T.I[.), qTo

XapakTepu3yercss Ko3(pPpUINEeHTOM MOIE€3HOT0 UCIOJIb30BaHMsI SHEPIrOPECYPCOB Tsp:

Mop = Na ‘Nu Mu



rae Mg - kKod3GGUUUEHT A00bIYM, W3BJICUEHHMS MOTEHIHUAIBHOIO 3amaca
sHepropecypca (OTHOIIEHUE TOOBITOr0 KO BCEMY KOJIMYECTBY pecypca);

MNu - k03 dunuent npeodpa3oBaHus (OTHOLIEHHUS NOIYYEHHOM PHEPIUU KO
BCEU MOABEACHHON SHEPTOPECYPCOM);

MNu - KO3XPOUIMEHT UCHOIB30BAHUS DHEPTUU (OTHOLIEHHE HCIOIb30BAHHOU

HHEPTUU K MOABEAECHHON K OTPEOUTEITIO).

Hns wedptn n = 30...40%, nns raza - 80%, yrus - 40%. CoBpemeHHBIE
TOMOYHBIE YCTPOWCTBA MPU TMOJTYYEHUHU TEIJIOBOW SHEPrUM U3 XUMHUYECKON MyTeMm
CKWUTAaHMS TOIUIMB TMO3BOJSIOT MONY4YUTh Mn = 94...98%; mpu nepepgaum Teria
MOTPEOUTENI0 Yepe3 CUCTEMBbI TEIIOCHA0XeHHs M, cHikaercs 10 70...80%. Ecmu xe
U3 TEIJIOBOW SHEPIMM MPOAYKTOB CTOpaHMs TOJYy4YaeTCs MEXaHUYecKas C IIeJIbIO
BBIPA0OTKM DJIEKTPOIHEPTrUM (Ha TEIUIOBBIX 3JeKTpocTaHiusx - TOC), To My =
30...40%; nns pBuratenss BHYTpeHHEro cropanus M, = 20...30%. Bennuwna ny
3aBUCHUT OT THIIA KOHKPETHOT'O TOTPEOUTEIISI M YCIOBUM SKCILTyaTaIlMy (OTOMUTEIbHBIE

cucremsl - 50%). B cpennem 1,, = 36%.

1.2. AcTouwsaembie n BO306HOBNAEemMbie dHepreTnyeckKkue

PpecypcChbl. Buabi Tonnuuea, UX COCTaB M TennotTa CropaHuA.

HcromaeMblie pecypcbl - 3TO 3aMachl TOIUIMBA B HEJIPaX 3€MJIU.

MupoBoii 3anac yrist oueHuBaercs B 9-11 TpnH.T. (YCIOBHOTO TOILIMBA) MPH
nooerae Oonee 4,2 mupa./ron. HauOonbime pa3BelaHHBIE MECTOPOXKICHUS YKE
HaxonsTcss Ha Tepputopun CIIA, CHI', ®PI, Actpanuu. OOuiereosioruyeckue
3amacel yris Ha teppuropun CHI' cocraBmstor 6 tpaH.T. /50% MUpOBBIX/, B T.4.
KaMmeHHbIe yriu 4,7 u Oypeie yrim — 2,1 TpaH.T. Exkerognas no0br4a yris — 6onee 700
MJTH.T., U3 HUX 40% OTKPBITHIM CITIOCOOOM.

Muposoii 3anac HedTu oueHuBaetrcss B 840 MIIPI.T. YCIOBHOTO TOIUIMBA, U3

Hux 10% - moctoBepubie u 90% - BeposTHBIC 3amackl. OCHOBHOW MOCTaBIIUK HePTH



Ha MUPOBOM pbIHOK — cTpaHbl biamxkuero u Cpeanero Boctoka. Ouu pacnonaratot 66%
MUpPOBBIX 3anacoB HepTH, CeBepHast AMepuka — 4%, Poccus — 8-10%. OrcyrcTBYyIOT
MectopoxaeHuss Heptu B SAnonumn, OPI, OpaHuun M MHOTUX APYTUX Pa3BUTBIX
CTpaHax.

3anacel IpUpPOIHOro rasa oueHuBaioTcsa B 300-500 Tpan. m3. IMorpebnenune
HSHEPropecypcoB B MHUpE HENpPEphIBHO mMoBbIIaeTcs. B pacyetre Ha 1 wyenoBeka
notpebsienue sHepruu 3a nepuoa 1990-2000 r.r. yBenuuuinock B 5 pa3. OnHako 310
noTpedJIeHne SHEPropecypcoB OCYILECTBISIETCS KpaiiHe HepaBHOMepHO. [IpumepHo
70% MupoBOW PHEPrUM MOTPEOSIOT MPOMBIIIEHHO Pa3BUTBIE CTPaHbI, B KOTOPBIX
npoxkuBaeT okosio 30% nacenenus 3emiu. B cpenHem Ha 1 denoBeka NpuXoauTCs B
Anonun 1,5-5 1., B CIIIA — okono 7t1., a B pa3BuBaroniuxcsa crpanax 0,15-0,31. B
HE(TSIHOM HPKBUBAJICHTE.

UYenoseuecTBo emig, mo kpaitHedr mepe, 50 u Oosee JeT CMOXKET 00ecreunTh
3HAYUTEIBHYI0 YacTh CBOMX MOTPEOHOCTEW B pazMUYHBIX BUAAX SHEPIHUH 3a CYET
opraHudeckoro TomiuBa. OrpaHUYUTh YPE3MEpPHOE HUX MOTpeOJeHue MOTYT JBa
dakTopa:

- OYEBHJHAS UCUEPHAEMOCTH 3alIaCOB TOIUIMBA;

- 0CO3HaHHE HEM30EKHOCTH TIIO0ATBLHON KaTacTpo(dbl M3-3a YBEIMUCHUS

BpPEIHBIX BRIOPOCOB B aTMOchepy.

K pecypcam B0300HOBJIsIeMOM JHEPTUM OTHOCSITCS

- CTOK pE€K, BOJHBI, MNPWIMBBI M OTJIMBBI, BETEP KaK HCTOYHHKHU
MEXaHUYECKOU YHEPIUY;

- TpajMeHT TeMIIepaTyp BOJABI MOPEW M OKEaHOB, BO31yXa, HEIP 3E€MIIU
/BYJIKaHOB/ KaK UCTOUYHUKH TETIOBOM SHEPTHUH;

- COJHEYHOE U3JyYE€HHE KaK UICTOYHUK JIyUHCTON SHEPTUH;

- pacTeHus U TOpQ KaKk UCTOYHUK XUMUYECKOU IHEPTUH.

TormumBo - BEmECTBO, BBIAEIAIONIEE MPU OINPEAEIECHHBIX 3KOHOMUYECKU

1enecoo0pa3HbIX YCIOBUSIX OOJBIIOE KOJTUYECTBO TEIJIOBOW SHEPTUHU, KOTOpas B

10



JadbHEUIIIEM MCTOJB3yeTCs] HEMOCPEACTBEHHO WM MpeoOpasyeTcss B JpPYyrue BHUJbI
SHEPTHH.
TomnuBo ObIBaeT:
» Toprovee- BBIACIACT TEIUIO IIPH OKUCICHUN, OKHUCIUTENIb- OOBIYHO
02, N2, a3oTuCTast KMCIOTA, IEPEKUCh BOJOPO/IA U TIp.

» pacuiemisionieecs WIM _ SAEpPHOE TOIIMBO (OCHOBA  sIIEPHOM

sHepretuku U (ypaun 235).

loprouee pensaT Ha opraHuyeckoe U HeopraHudeckoe. OpraHuyeckoe
roprouee- yrjiepoj u yriaeBoopo. ['oprouee ObiBacT MpUPOAHOE (I00BITOE B HEAPAX
3eMJIM) U MCKYCCTBEHHOe (mepepaboTaHHOe mpupoaHoe). MckyccTBeHHOE B CBOIO
ouepesb eTUTCS Ha KOMIIO3UIMOHHOE (TTOJYyUYeHHOEe MEXaHHMYEeCKON repepadoTKoM
€CTEeCTBCHHOTO, OBIBAaCT B BHJIC T'paHyJ, dMYJIbCUH, OPUKETOB) U CHHTETHYECKOE
(IpoM3BEICHHOE MYTeM TEPMOXHMHYECKON IMepepadOTKH €CTECTBEHHOro - OCH3UH,
KEPOCHH, JIU3eJIbHOE TOILIMBO, YTOJIbHBIN Ta3 U T.1.).

bonee 90% motpebiasieMoii sHepruu 00pazyeTcs MPU CKUTAHUH €CTECTBEHHOTO
OpraHNUYecKoro TOIIUBA 3 BUIOB:

¢ TBep/0E TOILTUBO (Yrodib, TOpQ, CIAHIIbI).
¢ OKUJKOE TOILTUBO (He(PTh M ra30KOHACHCATHI).
¢ ra3oo0pa3Hoe TOTUIHNBO (pupoanbii ra3, CHy, monyTHbIN Ta3 HEPTH).

Oprannyeckoe TOIUIMBO COCTOUT U3 CIEAYIOIIMX COCTABISIONIMX: TOprovas
cocrapisitonias  (opranmdeckue wHrpeaueHtel - C, H, O, N, S) m Heroprogas
COCTaBJIAIOIIAs (COCTOUT U3 BIIard, MUHEPAJIbHON YacTH).

OO6menpuHsATOe CIOBO 'roprouee" - 3TO TOIUIMBO, MpEeAHA3HAYCHHOE JIJIs
cxuranus (oxucienus). OObIMHO €0BO "TOMIMBO" U '"roproyee" BOCHPHUHUMAIOTCS
KakK aJIeKBaTHBIC, T.K. 4allle BCero "TOIIMBO" M OBIBAET MPEACTABICHO "TOPIOYUM'.
OpnHako cneyer 3HaTh U IPYTUe PAa3HOBUIHOCTH TOTUIMBA. TakK, METaJuIbl ATFOMUHUMH,
MarHui, eye30 W JAp. MPU OKUCICHHH TaK >K€ MOTYT BBIJCISITH MHOTO TEIUIOTHI.

OxkucnureneM BooOIIEe MOTYT OBITh KUCIOPOJ BO3/lyXa, YUCTBINA KUCIOPO]

11



u ero Moaudukanuu (aToMapHbIM, 030H), a30THAsl KUCIOTa, MEPEKUCh BOJOpPOJA U
T.J.

Ceifuac B OCHOBHOM HCIIOJB3YETCS MCKOMAEMOE OPraHUYECKOe Toprodee ¢
OKHUCJIMTEJIEM - KUCIOPOJAOM BO3/1yXa.

Paznuuaror Tpu cragum npeoOpa3oBaHUS MCXOJHOTO  OPTraHHUYECKOTO
Marepuaa:

¢ TopdsiHas cTaausl - pacmnaj BBICOKOMOJEKYJSPHBIX BEIIECTB, CUHTE3
HOBBIX; TIPU YACTUYHOM JOCTYII€ KUCIOpoia oOpaszyercs Topd U yrob,
0e3 Joctyna Kuciaopoia - He)Th U Trasbl;

¢ OypoyrojibHasi CTaJusl - IPHU TOBBIIMICHHON TeMmIepaType U JIaBJICHUU
UJCT MOJMMEPU3AIUS BEIECTB, 000TallleHUE YIIIepOI0M;

¢ KaMEHHOYTOJIbHAsI CTaJus - NaJIbHEeHIas yriaeduKaius.

Kunkast cMech yriieBoJA0pOA0B MUTPUPOBAJia CKBO3b IMTOPUCTHIE MTOPOJIBI, IPU
3TOM  00pa30BAIUCh MECTOPOXKAEHUS HedTH, Ta3a; BHICOKOE COJEp)KaHUe
MUHEPAJIbHBIX PUMECEN NMPUBONIIO K BOSHUKHOBEHUIO TOPIOYMX CIAHIEB.

TBepaoe M XHUAKOE OPraHUYECKOE TOIUIMBO XapaKTEPU3YETCS CIOKHOCTHIO
XUMHYECKOTO COCTaBa, MO3TOMY OOBIYHO JAETCS TOJBKO MPOIEHTHOE COJepKaHUe
(37IEMEHTHBIIT WM 3JIEMEHTApHBI TMPOLUEHTHBIM COCTaB TOIUIMBA) XUMHUYECKUX
AJIIEMEHTOB, 0€3 yKa3aHUs CTPYKTYpP COCTMHEHUN.

OCHOBHOM 3JIEMEHT, BBIACISIOINNA TEIUIOTY MIPU OKUCIEHUU - 3T0 yriiepon C,
MeHee - Bogopoa H. Ocoboe BHUMaHME creayeT yaenarh cepe S. OHa 3aKimodeHa Kak
B TOPIOYEH, TAK U B MUHEPAJIBbHOW 4yacTu ToruuBa. [Ipu cxxuranuum cepa BIMSET Ha
KOPPO3UOHHYIO aKTUBHOCTh MPOJYKTOB CrOpaHHUsl, O3TOMY 3TO - HEKeNlaTeIbHbIN
snemeHT. Bmara W B mpoayktax cropaHusi npejcraBieHa BHemHed (''Mokpoe"
TOIUIMBO), KPUCTAJUIOTUJPATHON, OOpa30BaHHONW TMpPU OKHUCIEHUU BOJOPOJA.
MuHepanbHasi 4yacTb A - 3TO pa3IMYHbIE OKHUCIBI, COJM U JIPyTH€ COEAUHEHUS,
oOpa3yrolue Ipu CKUTaHUH 30ITy.

CoctaB TBEpIOTr0 U )KUAKOI0 TOIUIMBA BhIpakaeTcsi B % MO Macce, Mpu 3TOM 3a

100% moryT OBITh NPUHSITHI:
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1) pabouas Macca - HCIOJIb3yeMasi HEMOCPEACTBEHHO JIJISl COKUTAHMS,
2) aHAJMTUYECKas Macca - MOATrOTOBJICHHAS K aHAIU3Y,

3) cyxas macca - O0e3 BJIaru;

4) cyxas 0e330JIbHAs Macca,

5) opraHuueckas Macca.

[ToaTomy, Hanpumep:

CP+HP+SP+NP +AP +WP =100

CocraB TOIJIMBa HEOOXOIUM JIJIsl OTIPENICTICHUsI BaXKHEHIIIEH XapaKTEPUCTUKH
TOIUIMBA -- TEIUIOTHI CTOPAHUs TOTUIMBA (TEIUIOTBOPHAs CIIOCOOHOCTH TOIIMBA).

TemJioTa cropanus TOIJIMBA -- 3TO KOJIMYECTBO TEIJIOBOM 3HEPTUHU, KOTOpAas
MOXET BBIICIUTHCS B XOJ€ XUMUYECKUX PEAKIIUN OKUCIICHUS TOPIOYHNX KOMIIOHEHTOB
TOIUIMBA C Ta3000pa3HBIM KHUCJIOPOJOM, u3Mepsiercs B KJK/Kr nns TBEpAOro u
KUIKOTO, B KJ[K/M - 1711 ra3000pa3HOro TOILIHBA.

HpI/I OXJIAXKACHUHN IIPOAYKTOB CIrOpaHH:A BJiara MOXCET KOHIACHCHPOBATLHCA,

p
BBIACIIAS TCINIOTY Hap006p330BaHI/IH. HOBTOMy Pa3indaroT BbICIIYIO QB - 0e3 yucTa

KOH/ICHCALIVM BJIATU, U HU3UIYIO Q/ - TEIUIOTY CrOpaHus, IIpU 3TOM:

Q7 =339,1C” +1035,94H » ~108,86(07 —S7 ) 24,6W 7

p
Cpennue TemnoTsl cropanus, KJx/kr(x]]x/m°) Q H

MABYT tevvvrereneneenssnnnnnns 40200
COJISIP wvvvvrvrnnenensnsinnnnnns 42000
TOPD vvvvvrriiriieeee i 8120
OYPBIA YTOMb .....vvveeennee. 7900
AHTPAIUT cevveeeeessinnnene, 20900
OPUPOJHBIN Ta3............ 35800

JUist cpaBHEHHMS pPa3IUYHBIX BHJOB TOIUIMBA WX TPHUBOAIT K EIUHOMY
SKBUBAJICHTY - YCJIOBHOMY TOILIMBY, UMeroleMy TerioTy cropanust 20308 kJx/kr
(7000 kxkaw/kr). Jlns mepecdera peaibHOTO TOIUIMBA B YCJIIOBHOE HCITOJIB3YeTCS

TEIJIOBOU DKBUBAJIEHT:
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P
H

29308
e s yris B cpennem - 0,718;

e rasa npupoaHoro - 1,24,

o Hedtu - 1,43;
e wMma3zyT-1,3;
e Ttopda-0,4;
e 1pos - 0,25.

TBeproe opraHmyeckoe TOIUIMBO MO CTENEHH yrieduKaluu AeIUTCS Ha
npeBecuny, Topd, OypbIil yrojib, KAMEHHBINA YTOJIb, AHTPALIUT.

BaxxHON XapakTepUCTUKOW, BIMSAIOUIEH HA MPOLECC TOPEHUS TBEPIOro
TOIUIMBA, SBJISIETCS BBIXOJ JETY4YMX BellecTB (yObUIb MacChl TOIUIMBA MPH HarpeBe
ero 6e3 kucinoposa npu 850°C B reuenue 7 mun). [lo 3TOMy npu3HaKy yriu AenaT Ha
Oypbie (Boixona seryunx Oosee 40%), xamennbie (10 - 40%), anTparuTel (MeHee

10%). BocmimaMeHseMOCTh aHTPAMTOB MOATOMY XyXe, HO Q7 Bbimie. DTO HaIO

YUUTBIBATH IIPpU OPraHu3aluu Impouccca CKUranu.

30J1a - TOPOIIKOOOPA3HBIN TOPIOYUN OCTATOK, OOPA3YIOMIMIACS MPHU MOTHOM
OKHUCJICHHH TOPIOYUX JIEMEHTOB, TEPMUUYECKOTO PA3IOKEHUS 1 00KUTa MUHEPATHHBIX
MIPUMECEH.

Ilaak - cekmasics 3oia.

OTH TPOJYKTHI CrOpaHUsl OKa3bIiBatOT Oosbinoe BiusHue Ha KIIJ[ Tomounoro
o0opynoBaHUs (3arps3HEHUs, 3alUIAKOBKA), HAJAEKHOCTh pabOTHl (pa3pylleHHe
00MYPOBOK, ITEPEKOT TPYO).

Hed b B chipoM BuE peIKO HCTIOIB3YETCS KaK TOTUIMBO, Yallle BCETo ISl 3TON
nea WAYT HEePTenpoAyKThl. B 3aBUCHMOCTH OT TeMmIepaTyphl IEpPEerOHKHU
He(TenmponyKThl Aenat Ha ¢pakiuu: 6ensuHoBbie (200-225°C); kepocuHoBsie (140-
300°C); mm3enwsnbie (190-350°C); comspossie (300-400°C); mazytHbie (6osee 350°C).
B koTiax KOTENbHBIX M DJIEKTPOCTAHIIMI OOBIUHO CHKUTAETCS Ma3zyT, B OBITOBBIX

OTOMHUTEIBbHBIX YCTAHOBKAX - MIEYHOE OBITOBOE (CMECh CpeTHUX (PpaKiimii).
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K npuponHbiM ra3zaM OTHOCHUTCSA ra3, JOOBIBAEMBI M3 YHUCTO Ta30BbIX
MECTOPOXKIECHUMN, a3 KOHIECHCATHBIX MECTOPOXKACHUM, IIAXTHBIM METaH W Jp.
OCHOBHOI KOMIIOHEHT IMPHUPOJHOIO ra3a - MeTaH. B sHeprertuke ucnoib3yercs ras,
koHueHTpaius CHs B koropom Beitie 30% (3a mpenenaMu B3pbIBOOIACHOCTH ).

HckyccTBeHHbIE TOpIOYME Ta3bl - pe3yJbTaT TEXHOJOTMYECKHUX MPOLIECCOB
nepepaboTku HeTH M JPYrUX TOPIOYMX HCKOMAEMbIX (HEPTE3aBOJACKHUE TIa3bl,
KOKCOBBIN M JIOMEHHBIHN T'a3bl, CKUKEHHBIE Ia3bl, T'a3bl MOA3EMHON Ta3upUKALMHYTIIS
u ap.).

W3 KOMIO3MIIMOHHBIX TOMJIMB, Kak HauOosee yHoTpeOUTENIbHOE, MOXKHO
Ha3BaThb OpPUKETHI - MEXaHUWYeCKas CMeCh YTOJbHOM WM TOp(SIHOW MeJIouu CO
CBSA3YIOIIMMH BellecTBaMHu (OUTYM U JIp.), ClipeccoBaHHas moj aaBieHueM g0 100
Mlla B cienuaibHBIX MpPECCAX.

CuHTeTHYecKoe TOIUIMBO (TIOJTYKOKC, KOKC, YroJbHbIe cMOJbl) B benapycu e
UCIIOJIb3YETCH.

Pacmiennstonieecss TOMIMBO - BEIIECTBO, CIHOCOOHOE BBIAEIATH OOJIBIIOE
KOJINYECTBO SHEPTUHU 32 CUET TOPMOKEHUS MPOTYKTOB JAEJIEHUS TSXKENbIX siaep (ypaHa,

IUTyTOHUS). B KadecTBe SA€pHOro TOMIMBA HCHOJIB3YETCS MPUPOIHBIN

u3oTon ypana 2U |, nons KOTOpEIX BO BCEX 3amacax ypaHa menee 1%.

[IpuponHOe TOIIMBO pacrojaraeTcss B 3€MHOM Kope. 3amachl yrisi B MUpE
orieHuBaroTcA B 14 TpuiinoHoB ToH (A3zus - 63%, Amepuka - 27%). OcCHOBHbIE 3a11achl
yras - Poccus, CIIA, Kutaii. Bece kommuecTBo yriist MOXKHO MPEJCTAaBUTDH B BUJIE KyOa
Co cCTOpoHbl 21 KM; M3 HEro exXeroaHo '"BelejaeTcs" 4YEJIOBEKOM Ha CBOHU
pPa3HOCTOPOHHUE HYXIbl "KyOuk" c¢ peopom 1,8 kM. OueBHUIHO, MPU TAKOM TEMIIE
MOTpeOJIeHHsT TOTO yriisg XBaTUT Ha cpok mopsnka 1000 jet. TlosTomy, B obOmem
Pa3roBOPHI O TOTUIMBHBIX U YHEPreTUUECKUX KPU3UCAX CKOPEE MMEIOT MOTUTUYECKYIO,
YeM PECYpCHYIO MOJAOIUIEKY. [pyroe neno - yrojip TsbKesnoe, HEYyJOOHOE TOILUIMBO,
HMMEIOIIee MHOTO MHUHEPAJIbHBIX MPUMECEH, YTO YCJIOXKHSET €ro MCIOJb30BaHUE, HO

IIaBHOC - 3aI1aChbl €TI0 paCpCaCIICHUA KpaﬁHe HCPABHOMCPHO.
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OO611en3BecTHbI CTpaHBbI, obnasaroniue CaMbIMH ooratbiMu
MECTOPOXKICHUSIMU HE(PTH, NpU STOM pa3BedaHHbIe 3amackl He(TH Bce BpeMms
YBEJIMYMUBAIOTCSA; MPUPOCT UAET B OCHOBHOM 3a CYEeT MOpckux menbpoB. Eciu
HEKOTOphle cTpaHbl Oeperyr cBou 3amacekl B 3emuie (CIIIA), npyrue (Poccus)
MHTEHCUBHO UX "BblkauuBaror". OO1Iue 3anackl HeTH B MUpE HMXKE, YeM YT, HO
Oonee ynoOHOE JUIsl MCHOJIb30BaHUS TOIUIMBO, OCOOCHHO B NepepabOTaHHOM BUJE.
[locne moabema yepe3 CKBaXUHY HEPTh MOAAETCS MOTPEOUTENSIM B OCHOBHOM
He(TENpPOBOJAMHU, KEJIE3HOW TOpOroM, TAHKEPAMH, PACCTOSIHUE MOXKET JOCTUraTh
HECKOJIBKUX ThICAY KHJIOMEeTpoB. [loaToMy B cebecToMMOCTH HEPTH CYIIECTBEHHYIO
JI0JIF0 MMEET TPaHCHOpPTHAas COCTaBIsIONIas. DHeprocOepekeHue Mpu JA00bUU U
TPAHCIOPTUPOBKE JKUJKOTO TOIUIMBA 3aKJIOYAETCS B YMEHBIICHUH pacxoja
ANEKTPOIHEPTUM Ha MPOKayKy (ydajdeHue BA3KUX Napa@UHUCTBIX KOMIIOHEHTOB,
HarpeB He(QTH, MPUMEHEHUE SKOHOMHUYHBIX HACOCOB, YBEIMYEHUE JIMAMETPOB
He(TEepOBOIOB).

[Tpupoanslii ra3 pacnoiaraercsa B 3ajexax, NpeACTaBISIIONIMX cOO0M Kymoia
U3 BOJOHENPOHMUIIAEMOI0 CJO0sl (TUIA TJIMHBI), MOJ KOTOPhIM B IOPUCTON cpele
(mepenaTymk) Moja JaBiIC€HUEM HAaXOAMTCS ras, cocrosimjas B ocHoBHOM u3 CHa. Ha
BBIXOJI€ U3 CKBA)XMHBI I'a3 OYMIIAETCS OT NMECYAHOM B3BECH, Kallellb KOHJAEHcaTa U
JPYTUX BKJIIOUCHUH U MMOJIA€TCSl HA MaruCTPaJibHBIM ra3zonpoBoj guameTtpom 0,5...1,5
M JJIMHOM HECKOJbKO ThICAY KWUJIOMETpPOB. JlaBieHwe raza B Ta30mpoBOJIE
noaaepxkuBaerca Ha ypoBHe 5 MIla npu nmomomy KOMIEHCATOPOB, YCTAaHOBJICHHBIX
yepe3 kaxaple 100...150 kM. Kommpeccopsl BpalaroTcs ra3oBbIMH TYpOUHAMH,
noTpeOsIfonMMu  Ta3, o0mmii pacxon raza cocraBiusier 10...12% ot Bcero
npokaunBaemoro. Ilostomy  TpaHcmopT ra3oo0pa3HOro  TOIUIMBAa  BeCbMa
sHepro3arpareH. TpaHCIOPTHBIE PacXOAbl HAMHOI'O HMJKE JUISl COKUTAaHMS rasa, HO U
707s ero morpelieHuss Mana. DHeprocOepekeHue MNpu JOOBIUM U TPAHCIOPTE
ra3000pa3HOro TOIUIMBA 3aKJIIOYAETCS B HCIIOJIB30BAHUE MEPEJOBBIX TEXHOJIOTMI
OypeHMs, OYMCTKH, pacHpe/leseHUsl, MOBBILIEHUS SKOHOMUYHOCTU Ta30TypOMHHBIX

YCTaHOBOK I IPUBOJIa KOMIIPECCOPOB MarucTpaseu.
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Jlns Bcex BHJAOB TOIUTMBAa KOA(PHUIIMEHT HM3BJICUEHHUS W3 HEAP COCTaBISET

0,3...0,6, a 1151 ero yBennyeHus: TpeOyeTCs CyIECTBEHHbIE 3aTPaThl.

1.3. OCHOBHbI@ TUMbI 3JIEKTPOCTAHLUUMN.

DJIeKTpUYecKas CTAaHUUsI —  T[peAupusTHE  WIM  YCTaHOBKa,
BbIpa0aThIBAIOLIAs AIEKTPOIHEPTHUIO MYyTEM MPEOOPa30BAHMS IPYTUX BUIOB SHEPIHH.
DNEeKTpUYECKUE CTAHIMM BbIPaOATHIBAIOT AJIEKTPUUECKYIO U TEIUIOBYIO
SHEPTUI0 JJIsi HYXKJ HApOJIHOTO XO3SHMCTBAa CTPaHbl U KOMMYHaJbHO-OBITOBOTO
oOcnykvBaHus. B 3aBUCUMOCTH OT HCTOYHHMKA YHEPTUU PA3JINYAIOT:
e rtemioBkie ekTpocTaniuu (TIC);
e  ruaposnekrpuyeckue cranuu (I'9C);

e aromusie ctaniuu (ADC) u ap.

TemnioBble JJIeKTPUUYECKHE CTAHIMH.

K TemioBbIM »3JIEKTPUYECKUM CTAHIUSAM OTHOCATCS KOHAEHCALMOHHBIE
anektpocTtaniuu (KOC) u ternosnektpouertpanu (TILL).

B coctaB rocynapcTBeHHBIX pailloHHBIX  3nekTpocTaHuui  (I'POC),
OOCTY)KUBAIOIINX KPYIHBIE TPOMBIIUICHHBIE pAHOHBI, KaK MPaBUIO BXOIST
KOHJICHCALIMOHHBIE 3JIEKTPOCTAHLHMH, HCIIOJb3YETCSI OPraHMYECKOE TOIUIMBO M HE
BbIpa0aTHIBACTCS TEIUIOBOM SHEPTUU HapsiAy ¢ anekTpuueckon. TOL paboTatoT Takxke
Ha OpraHM4ecKoM ToIUlUBe, HO B oriuune or KOC Hapsay c 3IeKTposHeprueit
MIPOU3BOJIAT TOPAYYIO BOAY U TAp IS HYXK]T TETUIO(DHUKAIUH.

Jo mHactosimero BpemeHu TOC  HpoOU3BOAAT  OCHOBHYK) — 4acTb
BbIpabaTeiBaeMoit dHepruu. [lo cymectByromum oreHkamM TOC mOTpeOIsIIOT CBBIIIE
TpeTH 10OBIBAEMOTO B MUPE TOTUIUBA.

Ha »Tux craHuusx MOryT NPUMEHSTHCA pPa3IUYHbIE BHJbl TOIUIMBHBIX
pecypcoB: TBEpABIC: YIIM W TOPIOYME CIIAHIBL, XUJKHE: Ma3yT, IU3EJIbHOE H
ra3oTypOMHHOE TOTUTMBO M ra3000pa3Hble: MPUPOIHBIN ra3 — Haubosee 3KOJIOrH4eCcKu

YUCTOC DOHEPIrCTUYCCKOC TOILIIMBO.
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Ha npotsskeHun MHOTHX JIET HAOII0aJICs POCT MOIIHOCTEN 3JIEKTPOCTAHIUN
M0 AKOJOTHYECKUM CcooOpakeHUsiM. [Ipu yBeIMYeHUH MOIIHOCTH JJIEKTPOCTAHIIUU
3HAUYUTENILHO CHUXAIOTCS Y/ACJIBHBIE 3aTPaThl Ha COOPYKEHUE BOJIOCHAOXKEHHUS, Ha
KEJIE3HOJOPOXKHbIE TIMYTH MW  aBTOJOPOTH, Ha  MOJCOOHO-BCIIOMOTATEIIbHBIC
coopykeHusi. boibilioe 3HaueHHEe UMEET TaKXKE YBEJIMYCHUE €IUHUYHOW MOIIHOCTH
arperaToB 3JIEKTPOCTaHLIUM.

HaubGonee 3 pekTUBHBIM TEXHUYECKUM CPEACTBOM JIJIsl TOCTUXKECHHS BBICOKHX
SKOHOMUYECKuX Tokazateneid TOC sBiIsSeTCS TMOBBIIIEHWE TMapaMeTpPoOB Iapa.
DKOHOMHYECKYIO 3 (PEKTUBHOCTH MOIIHBIX IHEPTOOJIOKOB ¢ BRICOKMMUIIapaMeTpaMu
napa MOKHO MPOWJUTIOCTPUPOBATh TAKUMH JIAHHBIMU: AJIEKTPOCTAHIIMUC OJIOKAMU 110
300 MBT na 240atm oOecrneuMBalOT SKOHOMHIO TOIUIMBa moutn Ha 44% 1o
CPaBHEHUIO C DJJEKTPOCTAaHUHUSIMHU, coopyxaBimiumucs mo tuiany ['O3JIPO ¢
arperaramu o 10-16 MBT na 16-18atm.

TOC oka3pIBalOT OTPULATEIBHOE BIUSHUE Ha OKPYKAOIIYI Cpeny,
OCYIIECTBIISII BBIOPOCHI MPOJYKTOB CrOpaHusi, 30Jbl TEIUIOBBIE COPOCHI, BBHIOPOCHI
3arpsi3HEHHBIX CTOYHBIX BOJI.

I'maposnexkrpocTanuuu. B cBoé Bpems ObiBminii CCCP 3anmman BTOpoe
MECTO B MHUPE 110 YPOBHIO Pa3BUTHUSA THIPOIHEPTETUKH.

OnHolt M3 OCHOBHBIX JKOHOMHYECKHX OCOOCHHOCTeW skcruryaramuu ['9C
SBJISIETCS BBICOKAs MPOU3BOAUTENBHOCTh TpyAa. 3aTparbl TpyAa Ha EIAUHUILY
MOIITHOCTH Ha HUX 1o4TH B 10 pa3 menpuie, uem Ha TOC (c yu€Tom 3aTpar Tpyaa Ha
N00BIYy TOIIUBA U €r0 TPAHCTIOPT).

I'maposnexkTpocTaHUIUKM  COOPYXKAJIUCh  KackaJaMH,  TOrga  IOJIHEE
UCIIOJIb3YIOTCS SHepreTrueckue pecypchl. B ObiBiem CCCP kpymHEHIINM KackajgoM
I'DC sBnsncs Anrapckuit u EHuceiickuii.

I'DC yacTo OTHOCAT K HHEPTOYCTAHOBKAM, UCIIOJIb3YIOIINM BO30OHOBIISIEMbIE
UCTOYHUKH dHepruu. OJHAKO MO CPAaBHEHUIO C JPYTMMH BUJAMHU TMPUPOJHBIX
pecypcoB  MpeoOpa3oBaHHWE THAPOIHEPTMU B  AJIEKTPUUYECTBO MPUBOAMUT K

3HAYUTEJBbHBIM BO3AEHCTBUAM Ha OKpyxkarilyio cpeay. s 'DC Heodbxogumo

18



COOpY’KaTh 3HAYMTEIbHBIE BOJOXPAaHWIMILA B BEpXHEM Obede mepesa MIaTUHOM, YTo
MIPUBOAUT K CYLIECTBEHHOMY 3aTOIUICHUIO IPWJIETAIOIIEH TEPPUTOPUM U BIIHSET HA

penbed modepexnbs B 30HE CTAHIIUH.

ATOMHbIE ANIeKTpn4yeckKkune CtaHunn.

B Hacrosimiee Bpemsi B Mmupe pabortaer 425 aToMHbIX peakTopoB. B 1993r.
O®panuus nonydana ot ADC 72,9% snektposneprun, benbrust — 65%, [IBenus —
45%, ®PT" — 30,1%, Anonus — 37,7%, Ykpauna — 25%, CILA — 22,3%, Kanana —
15,2%.

ATOMHBIE PJIEKTPOCTAHIIMHU HE BEIOPACHIBAIOT B aTMOC(EPYy BpPEIHBIX BEIIECTB,
BBI3BIBAIONIUX MMAPHUKOBBIA 3(P(DEKT WIM KHUCIOTHBIE JOXKIU, MOITOMY HEKOTOPHIC
CTIICIUAJIMCTHI TIOCTICIINUIN OOBSBUTH SJICPHYIO DHEPTreTUKY HIKOJIOTUYECKHU YHUCTOH.
UepHoObUTbCKast KaTtacTpoa 3acTaBuia MEPECMOTPETh IUIAHBI Pa3BUTHS ATOMHOM
SHEPreTHKU BO MHOTUX rocyaapctBax. Tak, B CIIIA Obutn aHHYIMPOBaHBI 3aKa3bl Ha
173 noBeix 01moka ADC, B 'epmanuu He 27, B Anrnuu Ha 13, Bo @paniuu Ha 12.

Botr MHEHHE WHOCTpaHHBIX IKCIEPTOB: ~SaepHas PHEPreTHKA MPAKTUYCCKH
MOBCIO/1Y HEKOHKYpeHTHa. bojiee ECTKMMHU CTAaHOBATCS IKOJIOTHYECKHUE TPEOOBAHMUS
Kk ADC. DKoHOMHUCTBI MUpPOBOTr0O 0aHKa 3asBJISIOT, YTO aTOMHAs YHEPTUsl HE MOXKET
COPEBHOBATHCSI C dHEpPruei, MPOU3BOAUMON Ha TEIUIOBBIX CTAHIUSX, CTOHUT TOJBKO
MOJICUUTATH U3ICPKKHU OT BBIBOA U3 IKCIUTyaTaIlUU CTAPBIX PEAKTOPOB W YTUIIN3AIIUN

0TpabOTaHHOTO TOTINBA .

IHokazamenu 3nepzocucmemst Pecnyonuxu benapyco:
TeppuTopusi, ThiC. KM? 208
UncaeHHOCTh HACEICHUS, MITH. Yell 10.3

[ToTpebiienue 351eKTpOIHEPTrUn

Ha Jylly HaceneHus, KBTa/rox 3107
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[Tpou3BOACTBO ANEKTPOIHEPTUN 24.8 mupa.kBtu

[ToTpebiienue 3eKTpOIHEPTUn 32.0 mipa.kBtu

NMIopT 351eKTpo3HEprun 7.2 muipa.xBtu

Omnyck mennogoii Inepzuu

C mapoM Ha IpOU3BOACTBEHHBIC HYK/IbI 10.0 mun. ['Kan C

ropsiueid BOJIOM Ha OTOIICHUE U TIP. 25.6 muH. I'Kan

35.6 muta. I'Kan

B T.4. U3 OTOOPOB TYpOUH 21.7 man. I'Kan

Yemanoenennan MOULHOCH b 3ﬂe1<mpocmam4uﬁ:

¢ KonnencanmoHHbie 2 3330.0 MBT
¢ TermoaIeKTpoIeHTpaIH 20 3879.9 MBT
¢ [uaposnekTpocTaHIMH 9 6.8 MBT
¢ [IpombInuieHHBIC 9 88.0 MBrt
¢ DHeprocucrema, BCEro 40 7304.7 MBT

Ipomsasicénnocmo aunuil 31eKmponepeoay

¢ Hanpspoxenue 750 kB 418 km
¢ Hampsoxenue 330 kB 3951 km
¢ Hampsixenue 220 kB 2279 xm
¢ Hampsixenue 110 kB 15957 km

Ipomasicénnocmob mennogvix cemeil
¢ MarucrpanbHbIx 739.6 kM

¢ PacnpenenuTeabHBIX 1285.0 km
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[IpumepHO MOJOBUHA BCEl OENOPYCCKOW 3JIEKTPOIHEPTUU MPOU3BOJUTCS HA
nByx 'POC — bepe3oBckoit 1 HoBoryKOMIIbCKOIA.

HoBoaykomanckast 'POC Obuta BBeeHa B 3kcIuTyaranuio B 1969r. u 1974r.
Ha neit yctanosneno 8 typ6oun K-300-240, 061mast MOIIHOCTh KOTOPBIX COCTaBISET
3400 MBrT. ITomumo 3T0ro, 3aech yctaHoBiieHO 8 koTi10oB TTMII-114 u TTMII-314 ¢
MIPOU3BOAUTENBHOCTHIO 950 TOHH Iapa B 4ac Ka)blii.

Bbepe3oBckas ['POC Bo Bcex oTHOUIEHUsIX ckpomHee. CTpomiach oHa emié B
Havayne 60-x, korga sHeprocucteMa benapycu tonpko Havana co3gaBathes. C 1960
o 1967r.r. 3;1ech ObLIO BBEICHO B CTpOM 6 TypOuH 00111eit MomHocThio 920 MBT.

[IpyurHOW  KpUTHKM B  aApec  OTHUX  JJICKTPOCTAHIUUA  SIBIISACTCS
HeAPKOHOMUYHOCTH UX paboTel: KIT/] I'POC cocrarmser 40-45%. Ilap BeiOpachiBaeTcs
B aTMOC(epy HEBOCTPEOOBAHHBIM.

I[lo ropazmo  Oonee  SKOHOMHYHOMY  IMKiIy  pabortator  TOI]
/TemoanexTporieHTpany/. 3neck nap He BoIOpackiBaercs, u KIIJ[ TOI] cocraBmser
90%. Bcero B Pb nacumteiBaercs 20 TOIl. WX coBokymHas MOIIHOCTh Ooiiee
MOJIOBUHBI 00111e¥ MOIITHOCTH Oenopyckoit sHeprocuctembl. TOL[ B KpynmHBIXTopoaax
CTPOMJIMCH C TEM, YTOOBI 00ECIIeYMBaTh YIHEPTONOTPEOHOCTH MIPEANPUATUNA TOPOIA.

benapych, pacnonokeHHas B 1eHTpe EBpombl, oOnagaeT a0CTaTOYHO
XOpPOIIMMU ~ BO3MOKHOCTSMH ~ BOBJICUEHHS B DJHeprodajaHC  pa3iudHbIX
BO300HOBIIIEMBIX HCTOYHUKOB dHEpTUn. COTIIACHO OIIEHKaM CIICIIMAIMCTOB,0CBOCHHE
XapakTepHbIX s bemapycu BO300HOBISIEMBIX MCTOYHHKOB TMO3BOJIUT MPOU3BECTH
KOJIMYECTBO DHEPTUH, SKBUBAICHTHOE CKUTAaHUIO0 18-20 MITH.T. yCIIOBHOTO TOTUIMBA B

roj1. 9t1o 6onee 50% ot moTpedisemoro B 1995r. Tormba
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TEMA 2. TPAHCNOPTUPOBAHME TEMNJIOBOM

N SNIEKTPUYECKOWM 3HEPIrMm
2.1. JIEKTPUYECKHUE CETHU. IOTEPU SQHEPI'MU I1PU

TPAHCIHHOPTUPOBKE J3JIEKTPOOHEPI'MHU.

[IpousBenennas Ha KpynHbIX HcTOUHUKAX (TOC, KOTEIbHBIE) YHEPTUATOIKHA
ObITh JOcTaBieHa moTpeOutrensiM. OCHOBHBbIE BHIbI MOTPEOIIEMON SHEpPruu -
AIEKTPOIHEPTHSI U TEILIOTA.

KauecTBO »3j1eKTpo3HepruM, KpoMe CHJIbl TOTpeOssieMoil Toka U
NOJBEJAECHHOTIO HANPSIKEHUS, XapaKTEpPU3yeTCs €€ ABYMS BaXKHBIMHU IApaMETPAMMU:
yactora (HomkHa ObITh 50 repi, otkimoHeHus naxe Ha 0.1 [ yxynmaer pabGoty
MHOTHX MPUOOPOB U anmapaToB) v ""KOCHMHYC (pu'' - KOCUHYC yIJila MEXIy BEKTOpAMHU
HanpsDKEHUsT M CUJIbI TOKA: ATOT TMapaMeTp Ha3bIBaeTcs emie Kod(ppuiueHTom
MOIIIHOCTH, T.K. OH PAaBE€H OTHOILICHHIO AKTUBHOM MOIIHOCTH K MOJHON. Takum
o0pa3oM, JJi KOHTPOJIS DJIEKTPOIHEPTUH, OTIYCKaeMOU MOTPEeOUTENI0, HEOOX0IUMO
UMETh CIIEYIOIINE MPUOOPHI: aMIIEPMETpP, BOJIBTMETP, YACTOTOMED, U3MEPUTEIH COS
¢, daeKkTpocueTynK. OCOOEHHOCTh JIEKTPOIHEPTUN KAaKTOBapa - HEMOCPEICTBEHHOE
noTpebiieHne MPOU3BEIEHHOTO, T.K. B AJIEKTPOCHAOKEHUH TOKA HET aKKyMYJISITOPOB
COOTBETCTBYIOIIEH MOIITHOCTH. [109TOMY HEOOXOIUMO COTTIACOBBIBATH BHIXO]I SHEPTUH
y TPOU3BOAMUTEINSA, PACXOJOBAHHE Y MOTPEOUTENA, MOTEPU NPU TPAHCTIOPTHUPOBKE.
EctecTBeHHO, MepONpUITHS MO YHEProcOEPEKEHUI0 HEMBICIUMBI 0€3 MpaBUIBLHOTO
ydeTa NMOTOKOB 3Heprud. IIpu yxyaumeHun KadecTBa 3JEKTPO3HEPIMU MOTPEOUTEIND
BIIpaBe TpeOOBATh YMEHBIICHHE IIEHBI €€. DJIEKTpUUYECKasi SHEPrusl paclpeensercs
1o TUHUAM 3nektponepenayd JIDIL

Jlunusa saexktponepenaum (JIIII) - snexkTpoycTaHoBKa s THepeAadu
JIEKTPUYECKOW DHEPIrUM HA PACCTOSAHME, COCTOSAIIAsS W3 IMPOBOJHUKOB TOKAa H
BCIIOMOTATEIbHBIX yCTpoWcTB. JIDII sBisieTcs OJHUM W3 OCHOBHBIX 3BEHBEB

QJICKTPUICCKUX CHUCTEM N BMCCTC C JJICKTPUUCCKHMHU IMOACTAHIMUAMU 06pa3y}0T
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JJIeKTpuYecKkue ceTd. BpiOop HomuHanbHOro HampsbkeHus JIOII ompenensiercs
nepeaBaeMoil MOITHOCTBIO U paccTosinueM; paznuuaroT JIDII auzkoro (mo 1kB),
cpeanero (3...35 kB), Beicokoro (110...220 kB), cepxBbicokoro (330...1000 kB) u
ynbTpaBbicokoro (6onee 1000 kB) wnanpsoxkenus. IloBceMeCTHO HMCMONMB3YHOTCS
riaBHbIM 00pa3om Tpexdaszubie JIDII nepemennoro Toka. Ha puc.2.1 npencrapnena

CXeMa OCHOBHOM 3JIEKTpUYECKOM ceTH sHeprocucteMsl PecriyOnuku benapyce.

Poccusa

Monoae4Ho
\(.
U

YKkpaunHa
YcnoBHble 0003Ha4YeHUs:

BosaywHblie nnknn 220 kB o [loactaHuum 220 kB
BosaywHblie nuHum 330 kB o [loactaHuun 330 kB
BozpywHas nuHua 750 kB @) MoactaHums 750 B

Puc.2.1. Cxema ocnoemnoti anexkmpuueckoii cemu snepeocucmemol Pecnyonruxku benapyce
DONEKTPOIHEPrusi - YUCTBIA M JIOPOrOM MPOJIYKT, TPAHCHOPT KOTOPOTO

oTpabOTaH JOCTAaTOYHO COBEPIUIEHHO; MOTepu 3iekTpodHeprun Ha JIOII

COIIOCTABJIIEHbI C 3aTpaTaMM, YMEHbIIAIOMKE UX. [loTeprn aKkTHUBHOM M PEAKTHUBHOU
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sHepruu Ha JIOII nepemenHoro Toka cocrasistoT nopsaaka 10%, mocTosHHOro TOKa -
HECKOJIbKO MEHbIIIe, U YMEHBIICHHE TMOTEPh CBSA3aHO C MEPEPacXOAOM JAOPOTHX
MaTepuagoB M YCTAHOBKOHN clokHOTO oOopynoBanusi. llotpebienue »sHepruu
nojpa3zymMeBaeT mIpeoOpa3oBaHUE Yy MOTPEOUTENs MOJydyeHUe SHepruu B Gopmy,
TPEOYIONIYIOCS MTOTPEOUTEIIO, HIIH JUISl CO3/IaHMS ONPEIEICHHBIX YCIOBUM, TPOIYKTA,
NeHCTBUS (MeXaHWYEeCKass dHEPrusl, XUMUYECKHUE TPeoOpa3oBaHUs, TEMIIepaTypHOH
YPOBEHb U T.JI.). DIEKTPUYECKasi YHEPTUs MOTPEOJIIETCS MPAKTUYECKH B MOMEHT €¢
BbIPaO0TKU. OCHOBHBIC NMOTPEOUTENN - DJIEKTPOJBUraTElId, HArpEeBaTEIU, anmnapaTsl
XUMHUYECKOTO TIPOU3BOJICTBA, OCBETUTENU. Yaiie HCHoab3yeTcsl TepeMEHHbIN
tpexda3upiii TOK. Ilpw 3amaHHOM HANPSHDKCHUHW IS TIOJYYEHUs OJHOM M TOW JKe
MOIITHOCTH TpeOyeTcsi TeM OoJiblllasi Cujla TOKa, YeM MEHbIIE cos ¢ ( Yrosl MeExmy
BEKTOpaMHU TOKa W HANPSOKCHHS). YBEJIMYCHHUE CHUJIBI TOKA MPUBOAUT K TMOTEPSIM
OHEPrUM Ha HArpPeB B COCIMHSIOIIMX 3JICKTPOTrEHEPATOPhl M MPHUEMHUKU JIUHUSIX
AIIEKTPONEpelayd U K JIOMOJIHUTEIBHOM Harpy3ke TIe€HEpaTopoB, T.€. Mepepacxo
toruiuBa Ha TOC. [loaTOMy HMCHONB3YIOTCS CHENMANbHBIE YCTPOMCTBA MEXIY
reHepaTopaMy M MPUEMHUKAMU - TaK Ha3bIBa€Mble CUHXPOHHBIE KOMIIEHCATOPHI (3TO
OaTtaper KOHIEHCATOPOB WJIM Bpallaroniasics 3JEKTPOMAIIWHA) - JJII KOMIICHCAINH
caura ¢a3 u yBeaudeHuss cos¢ 1o 1. [ns mnpeanpustuif, mOTPeOISIOMUX
AIEKTPOIHEPTHUIO, TOJDKHO ObITh cose >0,9. Ecim ucmosp3yeTcss JBUTaTelb,
YCTaHOBJIEHHAs MOIIHOCTh KOTOPOro OouibIlie TpeOyemoii, COS ¢ yMEHBIIaeTcs, T.K.
Oecrmosie3Ho '"mpokadymBaercs'" MO OOMOTKaM JBUTATENS PEaKTUBHAS MOIIHOCTD,
Uylas Ha IepeMarHudyMBaHue OOMOTOK, HE MPOU3BOJISINAS MEXaHMYECKOW pabOoThI
(Ha 49TO TpaTUTCS AKTUBHAas MOIIHOCTh). [loaToMy mpaBuUibHBIA MOAOOP
AJICKTPOIBUTATENCH, 0COOCHHO M0 MOITHOCTH - Ba)KHBIN (DAKTOP SHEProcOCPerKeHUSI.
[Ipy wWcmONBb30BaHUM DIIEKTPOIHEPTHUU I HArpeBa W BEACHUS XUMHUYECKUX
MPOIIECCOB CJIENYET YMEHBIIATh HEMPOU3BOJIBHBIE TETUIOBBIE MOTOKU M 00pa30BaHUS

pPasHoro Buaa OTxXoJ0B.
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2.2. Tennosblie ceTu. NMotepmn aHeprum Npm TpaHCNOPTUPOBKE

Tenna.

[ToTpebsienne sHeprum mnojpazymeBaeT mpeoOpa3oBaHUE Yy TOTPEeOUTEINS
MoJiydyeHue 3Hepruu B GopMmy, TpeOyIOIIYyIOCsS MOTPEOUTENIO, WIM JJIsI CO3JaHUs
OTIPEJICIICHHBIX YCIIOBUM, MPOAYKTA, ACHCTBUS (MEeXaHUYECKask SHEPTHUs, XUMUICCKUE
npeoOpa3oBaHus, TEMIIEPATYPHOU YPOBEHB U T.1I.).

KauecTBO TemioBoii 3HepPruu J0HKHO OBITh TaKUM, YTOOBI y MOTPEOUTEIS
NpH TMOTPEOJICHUN €€ pealn30BAINCh TpeOyeMble YCIOBHUS: TPU OTOIUICHUHU -
HeoOXxoIuMasl TeMIlepaTypa HarpeBaTeIbHBIX MPUOOPOB, BEHTHISAILIMH - TEMIIEpaTypa
BO3JyXa, Ha I[IapOBBIX MaIIMHAX - TPeOyeTcs MeXaHWYeCKas MOIIHOCTh, B
TEXHOJOTHYECKUX MPOIECCaX - BBIBOJ COOTBETCTBYIOUIEH MPOAYKIMU (HAIpumep,
KOJIMYECTBO M Ka4eCTBO OCTOHHBIX WJIM KepaMUYCCKUX u3zenuid). [1oaToMy ¢ ToukH
3peHusl TIOTPEOUTENsT TEIIOBask YHEPrUsl JIOJDKHA UMETh MOKA3aHHs MO CIEAYIOIUM
napaMeTpaM: TeMIepaTtypa TeIuloHOcHUTeNd (OOBIYHO BOJBI WJIM Tapa); JAaBJIeHHE
(ocobeHHO mapa); pacxol TemJI0ThI U 00111ee KOJIMYECTBO TEIUIOTHI.

PaGoTocrocoOHOCTh (3xceprusi) XapaKTepU3yeTcs MIPEBBILICHUEM
TEMIIEpPaTyphl TETUIOHOCUTEN HaJa TEMIEPaTypord OKpYKalolleld cpeabl; s ee
OTIpEJICIICHHS HYKHO 3HaTh UCXO/IHBIE M KOHEUHBIE BEJIMUMHBI SHTAJBIINN UIHTPOIIUH,
KOTOpBIE OMPEIEISIIOTCS IO TeMIlepaType M JaBlIeHHI0. TemoBas JHEpPrusi OT
TEIUIOHOCUTENSI ~ TepeJaeTcss  MOTpeOUTEeNr0  4epe3  TEeIIOOOMEHHHK,  €ro
(¢ ()EeKTUBHOCTH, TEM BBINIE 4YeM OoOJibllie HMCXOAHas Temieparypa. OmHaKo mpu
TeruioooMeHe paboTocrmocoOHOCTh Tepsierca. [loAToMy HEOOXOAMMO ONTUMYM,
BEIPAKAIOIMIHUICS B MaKCUMalbHOM cyMmapHoM »sddekre. Takoit onTtumMym B
HACTOSIIIIEe BpPEeMsI MPAKTUYECKH HE OMpENeNsieTcs, U ATO OJHO W3 HAampaBICHUHN
sHEprocOepeKEeHUs TIPH MPOU3BOACTBE U MOTPEOJICHUH TEILIOTHI.

Temneparypa wu3MepseTcs pa3lIWYHBIMU TEPMOMETpaMH, JaBICHUE -
MaHoMmeTpamu. OCHOBHOM mpuOOp MJig TEIJIOCHAOKEHUS - TeIuloMep (CYETUHK

TEIJIOBOM »Hepruu). Ero neicTBHUS OCHOBAHO HA ypaBHEHHUM TEIJIOBOTO OanaHca:
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noTpeOJieHHas: JHEpPryus paBHA IMOJBEICHHOW B TMpsSMONM TpyOONMpOBOJIE MHHYC
BO3BpallleHHass B OOpaTHbIA TpyOONmpoBOA (eciu HE BO3BpallaThCs, TO MHHYC
COCTOSIHUE MPU TEMIIEPAType OKpyxKatomen cpenbl). CieaoBaTenbHo, pacXod TEIIOThI
paBeH IMPOM3BEIEHUIO pacxojla TEIJIOHOCUTENS, €ro TEeIJIOEMKOCTH, Pa3HOCTU
TEMIIEpaTyp TEIJIOHOCUTENS Ha BXOJAE UM BbIXoJe y norpedurens. [loaromyrennomep
MpeACTaBIIAET cOOOM pacxoJoMep BOJBI (Iapa), B KOTOPOM YUUTHIBAECTCS yKa3aHHas
pazHocTh Temnepatyp. Konctpykiuu Teromepa paznudnbl. OOBIYHO TPUOOPHI yueTa
noTpeOJIeHUsT TEIUIOTHl TOTPEOUTENIEM HAXOMSITCS B TEIUIOBBIX IMYHKTaX, HX
00CTY>KMBAET KUIUIIIHO-KOMMYHaIbHas CIy>K0a.

Heo6xonumo Takke yuuThIBaTh pacxoi ToruBa. Eciu pacxon ra3za u HedTu
OTIpeNIeNIACTCS JOCTATOYHO TOYHO HM3BECTHBIMH THIIAMH PACXOJOMEPOB, TO JIaHHBIC
0 Pacxojly TBEpJOTo TOIIUBA (YyroJyib, TOPd, IpOBa) MEHEE TOYHBI.

TenoBast 3HEPTUs ¢ TOYKU 3pEHUS TTOTEPH MPU TPAHCIIOPTE HAMHOTO CJIOXKHEE.
OCHOBHOE KOJIMYECTBO TETUIOTHI TPAHCIIOPTUPYETCS B XOJIOAHOE BPEMS rofa, T.€. IpH
3HAQUYMUTENIBHOW Pa3HOCTH TEMIEPATYp TEIJIOHOCHUTENS W OKPYKAIOUIEH Cpelpl; 3Ta
pa3HOCTh OO0yClaBIMBaeT BeNUUYMHY TmoTeph. KoadduuueHt TemiooTnayu ot
AJIEMEHTOB TEIUIONEPEAAIOIIEH CUCTEMBI B OKPYXAKOIIYIO CPeAy J1a’)Ke HOPMATHUBHBIM,
NPOEKTUPYEMBIi COCTaBIsET CYIIECTBEHHYIO BeIMYMHY: oT 8 10 35 Br/(M%k), B
YCIOBUAX JKCIUTyaTalldd OH MOKET OBbITh elle Bbilie. Eciu myTh TEIUIOHOCHUTENS K
NOTPEOUTENI0 HECKOIBKO KHIOMETPOB, NOJS MOTEPh TEIUIOTHI MO OTHOIIEHUIO K
HCXOJIHOMY €€ KOJIMYECTBY MOKET cocTaBIsATh 20...60%.

TemnoBast 3HEPrUs B BUI€ TOpAYEi BOIBI WM Mapa TpaHcnoptupyetcs oT TOL]
WIM KOTEINBHBIX K TIOTPEOHTENSIM IO CHEIUATbHBIM TPYOOIPOBOJIAM, KOTOPHIE
Ha3bIBAIOTCS TEMJIOBOM CETHIO.

TennoBast sHEprus pacupeneisieTcs NPy NOMOIIH BOJHBIX TEIUIOBBIX CETEH:

* [Ipsmoit Tok: naBnenue 4...10 arm., remnepatypa 90...200 °C;

+ OOpaTHbIi TOK: AaBieHue 2...4 aT™., Temreparypa 70 °C;,

TennoBble ceTH: MarucTpajibHble (MO TJIABHBIM HAIMPABICHUSIM HACEICHHOTO

MyHKTA), pacupeneuTe/ibHble (BHYTPU KBapTaJIOB), OTBETBIEHUS (TIOJIBOJ K 0MaMm),
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- JeNATCs Ha BOJAHbBIE (TMpsMast U oOpaTHas TpyObl) M MapoBble (IIAPOMPOBOA H
KOHJICHCATOINPOBO/I), UCTIONB3YIOTCA cTalibHbie TpyOb! oT 20 10 600 MM nUaMeTpoM,
MOKPBITBIE TEIUIOM3OJSIMEl. DT TpyObl HaXOAATCA B MPOXOJHBIX KaHalax
(OTHOBPEMEHHO C APYTUMU HMHXCHEPHBIMU KOMMYHHUKAIMSIMHU), B HEMPOXOIHBIX
KaHasax (0OBIYHO KOpOOYATOM KOHCTPYKLUMHM W3 OETOHHBIX OJIOKOB), WJIM B BUJE
OeckaHaIbHOM MpoKiIaaku. Yem junHHee TpyOsl (00blle paanyc 1eMCTBUS TEIIIOBBIX
ceTeil), Tem O0JIbIlIe IHEPTUHU Ha MPOKAYKY TETNIOHOCUTE S, OO0JIbIIE TEMJI0BOM MOTEPH.
[ToaTomy paauyc orpanuuen 10 kM. J{Jis nmocienyromux morpedurtesnei TpedyeTcs yxe
JIPYroi HCTOYHUK TETUIOTHI.

[lo xoay TEMJIOHOCUTENSl YCTPaWBAaIOTCA CIELUaIbHbIe KaMephl, KOJOIbI
(3aBMKKW, BEHTUJIM, MaHOMETpbl), kommneHncatopel ("II" - oOpasHbie, JTMH30BBIC,
CaJIbHUKOBBIE), CTOMKH, (PUKCATOPHI U T.J., yBeTUUHUBatoue Teruonorepu. Oco0eHHo
BEJIMKH TEIUIOMOTEPH MPHU OTKPHITON MPOKJIaJIKe TPYO (Tak Ha3bIBaeMble "BO31yIIHbIE"
TEIUIOBBIE CeTH), Tpebyercst OoJblIMe pacxoabl Ha Teruiousoisuio. [lnoxas
AKCIUTyaTauust (OTKPBITHIE JIFOKU, OBPEXKICHHAS U30JISIUS, BIAXKHOCTh, CKBO3HSIKU U
T.J.) YBEIIMYUBAET TEIUIONOTEPH.

Bona narpeBaetcss B BogorpeiiHoM kotie TOIl wnmm korenbHOW (WU B
CHEUUANIBHBIX MOJOIPEeBATENSAX) U HACOCOM IOJAETCS B TEIUIOBYIO CETh TOpPOJA.
HemnoTHocTn mo Tpacce, B cajlbHUKaX HACOCOB BEAYT K yT€UKaM TOpsSYed BOJBIL.
Temnepartypa ropsiued BOJbI U3 HEHTPAIU30BAHHOTO TETUNIOMCTOYHUKA KOJIEOJIETCS OT
90 mo 200°C. Ot TemyoHOCUTENST BOJa BO3BPALIAETCA C PACUETHOUN TeMIlepaTypou
70°C. Ilpu meHbIeit 0OpaTHOM TemIepaType: a) HEOOXOIUMBI OOJBIINE pa3Meph
HarpeBaTeNbHBIX MPUOOPOB y MOTpeduTeneit; 0) KopoaupyroT TpyObl KOTIOB U3-3a
KOHJICHCALlMU BOJASIHBIX IapOB U3 IPOJYKTOB CTOPaHHUS.

[Tap obpasyercst B maporenepaTopax u ¢ JaBjieHueM 1,5...2 aT™M mocTymnaeT B
NApOBYIO TEIUIOBYIO CE€Th; B HAarpeBaTelIbHBIX MpuOOpax MOTpeOUTENsT OH
KOHJIEHCUPYETCS, OCTBIBAET U BO3Bpaaercsa Ha TOLl niau KoTenbHyIo.

Mecto moOACOEAUMHEHUs] TEIJIONOTpeOuTeNsT K TEMIOBOW ceTu (BBO.),

Ha3bIBACTCA TEIJVIOBBIM IIYHKTOM, OHH IIOAPAa3sAC/IAIOTCA Ha HHAWBUAYAJIBHBIC -
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UTII (ana nOpuCOEAVHEHUS  CHUCTEM  OTOIUICHMS, BEHTWISLIUM, TOPSYEro
BOJIOCHA0XKEHUsI OHOTro 3/anusi) U neHtpanbubie - L[TII (nBa u Oonee 3manus). B
TEIJIOBBIX MYHKTaX YyCTaHaBIMBAeTCS OO0OpyJdOBaHME ISl MpeoOpa3oBaHUs BUAA
TEIUIOHOCUTEIISI UJTU €T0 MapaMeTpOB, KOHTPOJIA apaMETPOB, PETYIUPOBAHUAPACXOIA
TEIJIOHOCUTENISI W €ro pacrhpeieseHus, 3alldThl OT AaBapUUHOIO TMOBBIIMICHUS
napaMeTpoB, 3allOJIHEHUST W TOAMUTKH CHUCTEeM, cOopa W BO3BpaTa KOHJEHCATa,
AKKyMYJIMPOBAaHUS TEIUIOTHI, BOAOTIOATOTOBKH JJIsl TOPSYETO BOJIOCHAOKEHUS. Y TEUKU
TEIUIOHOCUTEISL, MJI0Xask TEIIOU30JISLUS 000pyI0BaHUS JAIOT TEIIONOTEPH.
OcHOBHasi 4acThb TEIUIOBOM 3HEPIHH UJET HAa OTOoIIeHHe. OTOIUIEHHE - 3TO
KOMIICHCAIMsl TEIJIOBBIX IMOTEPh B OKPYXKAIOUIYIO Cpeay JIaHHOTO TOMEIICHHUS,
o0beKTa MpU YCIOBUM TMOJJACPKaHUS B HEM 3aJaHHON TemmepaTypbl. Ecnu
TeMIIepaTypa B MOMEIIEHUH OOJbIIE, YeM CHApY>KU, TO BCETJa MMEETCS TEIIOBOM
MOTOK, HA3bIBAEMBIM TEIUIONOTEPSMH. ITOT MOTOK HUKOTAA HE PaBEH HYJIO (TOJIBKO
IpU paBEHCTBE TEMIIEpATyp). T.€. BCE TEIUIO, BBEJECHHOE B MOMEIICHUE, B KOHIE
KOHLIOB OKa3bIBa€TCsl B OKpyXkarlieil cpene. [1o0aToMy HeyMecTHBI BOCKIIMIIAHUS O
TOM, 4TO 'rpeeM Heb60". Jlpyroe neno - BeTWYMHA, WHTEHCUBHOCTH 3TOTO IMOTOKA
(komMuecTBO Temia B enuHuily BpeMeHu). OHa 3aBHCHUT OT TEPMHYECKOTO
CONPOTHUBIICHUS HAPYKHBIX OIPAXKIAECHUH - CTEH, OKOH, IIOTOJIKA, 110J1a U T.J. (TOJIIIMHA
JeJ€HHAsl Ha TEIUIONPOBOAHOCTh). OUEBUAHO, YBEJIIMUMBAsl TOJNIIHUHY U MEPEXOAs Ha
0oyiee  COBEPIIEHHBIM  TETUIOM3OJSIMOHHBIM  MaTrepuan, MOXKHO YMEHBIIHUTh
TEIUIONIOTEPHU, YMEHBIIUTh HEOOXOAUMYI0 MOIIHOCTh CHCTEMBI OTOIUICHUS,
YMEHBIINTh PACXO0]l TOIUIMBA HA MOJYYEHUs TEIJIOBOM 3Hepruu. OQHAKO MPU 3TOM
BO3pAaCTa€T CTOMMOCTb COOPYXKEHHS, [IOATOMY TEPMHUYECKOE COIMPOTUBJICHUE
HopMmupyetcs. Haxoxaenue ontuMyma 1o MUHUMYMY 3aTpart - HanOoJiee MpaBUIbHbIN
MyTh DJHEProcOEpPeKeHHs, HO 4Yalle HOPMBI YCPEIHSIOT pacyeT s pPa3HbIX
notpebuteneir. [lo3ToMy ¢ TOUKHM 3peHHs] SHEProCOEPEKEHHUs >KEIaTeNbHO IS
KOHKPETHBIX MPAKTUYECKUX CIIY4aeB YTOYHSATh SKOHOMHUYECKH I€JIecO00pa3HbIe

TCPMHUUCCKHUC COIIPOTUBIICHUA OFp&)KI[GHPIﬁ.
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B cucremax oTOmIeHUs TEIUIO MEpPEeNaeTcss B IMOMEUIEHUU MpPU MOMOIIU
HarpeBaTeNbHbIX (OTOMUTEIBHBIX) MPUOOPOB; OOBIYHO 3TO YYI'YHHBIE M CTaJbHBIC
paauaTopsl U KOHBEKTOPHIL. st moBbIIeHUs 3()PEKTUBHOCTH pabOThl OTOMUTEIbHBIX
puOOPOB CIEAYET:

1) He orpaxnaTth UX JEKOPATHBHBIMH PEIICTKAMMU;

2) He 3artyOJsTh B HUIIY;

3) UCMOJB30BaTh TEMHYIO OKPACKY;

4) mpu OOJIBIIIOM KOJMUYECTBE CEKIIUH JICTUTh Ha HECKOJIbKO OaTapeii;

5) He pacmosarath UX BBICOKO;

6) mpu yCTaHOBKE HAa HAPYKHBIX CTCHAX MPUMEHSTh TCIJIOU30JISAILIUIO CO

CTOPOHBI CTEHBI;

7) MMETh OTKJIFOYAIOIINN U PETYTUPYIOIINN BEHTUIb,

8) cieauTh 3a YUCTOTON MEKPEOCPHOT0 MPOCTPAHCTBA B KOHBEKTOPAX.

I[lo  ycnoBusiM  »HeprocOepexeHus:  HEIOMYCTUMO  HCIOJIb30BaTh
AJIEKTPOIHEPTUI0 Ul OTOIUIEHHS 3JIaHuM, T.K. I8 NPOU3BOJACTBA E€AMHMIIBI
AJIEKTPOIHEPIrUU HEOOXOJMMO HECKOJIBKO €IUHMII TEIUIOBOW (Tosydaromiencs mnpu
CkuraHuu ToruiMBa). KoHeyHO, OBIBalOT €AMHUYHBIE CIy4dad, KOTJa BBIHY)KJIEHBI
OPUMEHATh 3JIEKTPOOOOIPEB, HO HAJIO CTPEMUTHCA K TOJIYYEHUIO TEIUIOTHI MpH
ckuranun Ttoruba, n6o KIIJ B stom ciyuae 6mu3ko xk 100%. OtpunarensHbie
(akTOoppl HpU 3TOM - TOIUIMBHOE XO3AWCTBO, HEOOXOJUMOCTb OUUCTKU Ta30B,
noxkapHass Oe3omacHocTh. [Ipy NpaBUIBHOM HCIOJB30BAHUU  COBEPIIEHHBIX

TEIJIOTEHEPATOPOB OTHEBOTO THIIA AP eKT 3HEprocoOepekeHUs 0€3yCIOBEH.

2.3. Npachukun aneKTpMUeCcKUX U TensnoBbiX Harpy3oK.

CrpykTtypa saHepronorpebneHnma B Pecnybnuke bBenapycs.

B benapycu ecTh I1eHTpaauM30BaHHAsT HHEProCHUCTEMa JJIEKTPOCTAHIIAMN

CyMMapHOW MOIIHOCTBIO 7.2 MBT ¢ TUHUSMHU DJIEKTpOmNEepenad M TEIJIOBBIMA
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CeTSIMHM, a TaK)Ke Pa3BUTAsl CHCTEMa razo- u HeTenpoBo0B. M3 cOOCTBEHHBIX
3a1acoB J00bIBAETCI OKOJIO 2
5991
6000 MBT
miH. ToHH Hedtn, 0.3

Mapa.M3 IpupoaHOro rasa, 4- e 1

5 MiH. TOHH TOpa, 5-6 4000 1 3626

miaH.M2 1pesecunbl. B 1999r. 3000 ml

COOCTBEHHBIE - _

0 12 3456 7 8 9 10111213 1415 1617 1819 20 212223 24

OHEPropeCypcChl BeJ’IaPYCI/I ) - [eHb MaKCUManbHoOro noTpebnexus Hacel
= - AeHb MUHUMANLHOTO NOTPEBNEHUA

coctaBuwiii npuMepHo 15%
Puc.2.2 Cpeonecymounwiii epagpux nompednenus
or mnotpebnsiemMbix  TOP. anekmposnepauu 6 pabouuti 0enb

HpezmonaraeTc;[, qTo B

obmem 06béme TorumBa B 2000r. mons mpupoaHoro rasa npeBbicuT 70%, a mazyrta
coctaBut okosio 20-30%, T1.e. sHepreTuka bemapycu opueHTHpOBaHa Ha SKOJIOTHYECKU
YUCTOEC TOIUIMBO — TPHUPOJHBIN poccuiickuii ra3. I[lorpebneHue TemioBod wu
AIEKTPUUECKON IHEPTUU B TEUYECHUE BPEMEHH CYyTOK HOCUTHEPAaBHOMEPHBIN XapakTep
(puc.2.2). Takxke HEpaBHOMEPHBIM XapakTep NpeacTaBisieT rpaduk MOTpeOICHUS

TEIJIOBOM SHEPIUH B 3aBUCUMOCTH OT BpeMeHU roja (puc.2.3).

Pexxumbl 2, 1A
TEIUIONOTPEOICHUS UMEIOT / ?
. A
3HAYCHUE [PU IJIAHUPOBAHUU M /r ill

TEIJIOCHAOKEHHUH 00BEKTOB.

e[ [y v v e[ [ [
Mecay s/

CrpysrTypa saexTponorpeGaenmns

Puc.2.3. I'o0osoii epagpux nompebrenus meniomoi

nompebumenem: I- nepagnomepnoe; 2 - pagHomeproe

Crpyrrypa Tenaonorpebaenmnn

Puc.2.4 Cmpyxmypa mennosnekmponompeoierus

6 Pecnybnuxe benapyco

“ud
53%
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Nmest romoBoit rpaduk TemmonoTpednaeHust (puc.2.3), MOXKHO TOJCUUTATH
o0 TOJ0BOM pacxon TemIoThl Qr, KaK IMIIOIIAaAb MO KPUBOM TEIJIOBBIX HAIPY30K.
PexxuMbl pacxo10BaHUs TEIJIOTHI PA3IMYHBIMU MPEANPUATUIMH PA3TUUHBL.

Cy1iecTByIOT OTpEOUTENH, PACXOAYIOIINE TEIJIOTY KPYIJIbIA TOJl, HAIPUMED,
ropsiuee BOJIOCHAOKEHHE, HO HEpPaBHOMEPHO (B TEUYEHHE CYTOK, HEIENd, MecAla U
T.1.). Hekoropsle motpedutenu pacxoayloT TEIJIOTY B T€UEHUE BCEX JAHEH Henaenu,
Ipyrue NoTpedIIsIIoT ee Ha TEXHOJIOTHYEeCKUEe HyX/Ibl JIMIIb B paboune AHH, aB cyO00TY
U BOCKPECEHbE OCTaBISAIOT pPabOTAIOMMMHM  TOJBKO CHCTEMbl  OTOIUICHHS.
HepaBHomepHoe mnoTpebiieHHe TEIUIOThI B TEYEHHE CYTOK XapaKTepHO IS
OPENNPUSATUN C OJHO- IBYXCMEHHBIM PEXKUMOM paboThl. [loTpebienue TemnoBoi u
ANEKTPUYECKOW SHEPrUM CUIBbHO AU(PGEPEHIUPOBAHO [0 OTPACISIM HAPOJHOTO
xo3stiictBa. U3 nmuarpamm puc.2.4 BuaHo, yto B Pecnybnuke bemapych OCHOBHBIM
NoTpeOUTENIeM SJIEKTPOIHEPTUU SIBIISETCS MPOMBIIIEHHOCTh, @ TEIUIOBOM SHEPTrUu

JKUIINITHBIC OpTaHHU3allNnH.
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TEMA 3. HETPAOMUMNOHHBLIE U BO3OBHOBJIAEMBbBIE
UCTOYHUKMN SQHEPITUM

Bo3o0OHoBIsIEMBIE - 3TO pECypChbl, DJHEPrusi KOTOPBIX HEMPEPHIBHO
BOCCTaHABJIMBAETCS MIPUPOAOI: IHEPTUS PEK, MOPE, OKEAaHOB, COJTHIIA, BETPA, 3€MHBIX
HEJp U T.1.

HeBo300HOBJIsIEMbBIE - ATO pPECypChl, HAKOIUIEHHBIE B MPUPOAE paHee, B
JaJIEKUE T€OJIOTUUECKUE TOXH, U B HOBBIX F€OJIOTMUYECKUX YCIOBUSIX MPAKTUUECCKUHE
BOCIIOJIHsIEMbIE (OpraHMYeCcKre TOILIMBA: yrojib, HedTh, ra3). K HeB030OHOBIsIEMBIM
SHEpPropecypcaM OTHOCHUTCS TAKKe SIACPHOE TOIIUBO.

DHepreTuka Ha MCKOMAaeMOM TOIUIMBE (TEIUIOBBIE, KOHJEHCAIIMOHHBIC
AJIEKTPUYECKUE CTAHIIMU, KOTEIbHBIC) CTajIa TPAAUIIMOHHOW. OTHAKO OIIEHKA 3aMacoB
OpPraHMYeCcKOro TOIUIMBA Ha IUIAHETE C yYETOM TEXHUYECKHX BO3MOXKHOCTEH HX
OOBIYH, TEMIIOB PACXOJOBAaHUS B CBSI3M C POCTOM IHEProONOTpeOSIeHUs MTOKa3bIBaCT
OTPAaHUYEHHOCTh  3aIacoB. Ocob6enHo 3TO  Kacaercs HeTH, rasa,
BBICOKOKQUYE€CTBEHHOT'O YIJISI, TPEICTABISIIOIINX COOOM IIEHHOE XUMHYECKOE ChIPhE,
KOTOPOE€ CXKHUraTh B KauyeCcTBE TOIUIMBA HEPAIMOHAIBHO U PaCTOUYUTENIBHO.
OtpunatenbHOe BIMSHUE OKA3bIBAET CXKWUTAHWE OONBIIMX KOJWYECTB TOIUIMBA B
TPaJUIIMOHHBIX SHEPTETUYECKUX YCTAaHOBKAX Ha OKPYKAIOIIYIO CPENy: 3arpsi3HEHUE,
U3MEHEHHE Ta30BOTO COCTaBa aTMoc(depsl, TEIUIOBOE 3arps3HEHHUE BOJOEMOB,
MOBBIIICHUE PaIMOAKTUBHOCTH B 30HaX TOC, obIee n3MEHEHHE TEIUIOBOTO OanaHca
TUTAHETHI.

[IpakTnueckn HeucuepnaemMbl BO3MOKHOCTH SIACPHOM M TEPMOSAECPHOU
SHEPreTUKHW, HO C HEH CBS3aHbl MPOOJEMbl TEIUIOBOTO 3arps3HEHUS TUIAHETHI,
XpaHEeHUs paJMOAKTUBHBIX OTXOJI0B, BEPOSITHBIX ABAPHUM YIHEPTETUUECCKUX TUTAHTOB.

B cBs3m ¢ 3TMM BO BCEM MHUPE OTMEYAETCA MOBBIIICHHBIM HWHTEPEC K
HCTOJIb30BAHUIO HETPATUIIMOHHBIX BO300OHOBISIEMBIX HMCTOYHUMKOB JHepruu. Mx
npupoaa ompenensercas nporeccamu Ha  ConHie, B TIyOMHax — 3emi,

rpaBUTALIMOHHBIM B3auMmojecTBueM ConHia, 3emin U JIyHBI. Y CTaHOBKH
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paborarolue Ha BO30OHOBISEMBIX HMCTOYHHKAX, OKAa3bIBAIOT TOpa3l0 MEHbIEE
BO3JICHCTBUE HAa OKPYXAIOIIYIO Cpeny, 4YeM TpPaJAUIMOHHBIE TOTOKH DHEPTUH,
€CTECTBEHHO UUPKYJIHPYIOUIME B OKPY’KAIOIIEM MPOCTPAHCTBE. DKOJIOIMYECKOE
BO3JICMICTBUE SHEProyCTAHOBOK HAa BO300HOBISIEMBIX HCTOYHMKAX B OCHOBHOM
3aKJII0YAETCS B HAPYILIEHUH UM €CTECTBEHHOT 0 JaHamagra.
B Hacrosmee BpeMs BO300OHOBISIEMBIE SHEPrOpeCypChl HMCHOIB3YIOTCS
He3HauuTeNnbHO. X mpuMeHeHue KpaitHe 3aMaH4MBO, MHOTOOOEIAIoIe, HO TpedyeT
OOJIBIIIMX PACXOJIOB Ha Pa3BUTHUE COOTBETCTBYIONIEH TEXHUKU U TexHoJorui. I[lpum
OPUEHTAIIMU YaCTH HYHEPreTHUKU HA BO30OHOBISIEMbIE MCTOUHHKU Ba)KHO MPABUILHO
OIICHUTH UX JIOJII0, TEXHUYECKH U YKOHOMUYECKH ONPABIAHHYIO JJI IPUMEHECHUS. JTa
3a/1a4a - OLICHHUTh, UCIIOIB30BaTh MOTEHIIMA BO30OHOBISIEMBIX PECYPCOB, HAUTH HX
MECTO B TOIUTMBHO-PHEPIE€THYECKOM KOMIUICEKCE - CTOWT TIepe]] SKOHOMHUKOU
benapycu. Ee pemienue mNOMOXET CMSTUYUTh JeDUIIMTHOCTh DHEPTrOCUCTEMBI
pecnyOIMKy, MO3BOJIMT CHU3UTH 3aBUCHUMOCTb OT MMIIOPTa DHEPropecypcoB, OyIeT
CIIOCOOCTBOBATh CTAOMIIBHOCTH SKOHOMUKHU U MOJIUTUYECKON HE3aBUCUMOCTH.
[Ipy TIaHUPOBAHWUU SHEPTETUKU HA BO30OHOBISIEMBIX HMCTOYHHKAX BaXKHO
y4ecTh UX OCOOEHHOCTH 10 CPABHEHUIO C TPATUIIMOHHBIMU HEBO30OHOBIsIeMbIMH. K
HUM OTHOCSITCS CJIEIYIOIIHE.
¢ 1.Ilepnoar4HOCTH NEUCTBUS B 3aBUCUMOCTH OT HEYIPaBJISEMbIX YETOBEKOM
IPUPOJHBIX 3aKOHOMEPHOCTEH M, KaK CJIEACTBHE, KOJCOAHUS MOITHOCTU
BO300HOBIIIEMBIX MCTOYHUKOB OT KpailHE HEPETYNSPHBIX, KaK y BeTpa, J0
CTPOTO PETYISIPHBIX, KaK Y MPUITUBOB.
¢ 2 Huskue, Ha HECKOJBKO TMOPSAKOB HHUXKE, YEM Y BO300OHOBIISEMBIX
UCTOYHUKOB (TIapOBBIE KOTJIBI, SIIEPHBIE PEAKTOPHI), TIIOTHOCTH TOTOKOB
SHEPTUU U PACCESTHHOCTH UX B TpocTpaHCcTBe. [loaTOMY 3HEproycTaHOBKH Ha
BO300HOBIIIEMBIX UCTOYHHKAX A()(PEKTUBHBI MPU HEOOIBIIONW €AMHUIHON
MOIIHOCTH U MPEXKJI€ BCEro ISl CEIbCKUX PAalOHOB.

¢ 3.IIpumeHeHne BO30OHOBISIEMbIX pecypcoB A(PPEKTUBHO JHIIL MOpU

KOMIIJICKCHOM IIOAXOAC K HHUM. HaHpHMep, OTXO0Jbl )XMBOTHOBOACTBA H
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pPacTEeHUEBOJICTBA HA arpONpPOMBIIUICHHBIX MPEANPUATUAX OJHOBPEMEHHO
MOTYT CIIYXHUT CBIpbEM JIJIsl MPOU3BOJCTBA METaHA, >KUJIKOTO M TBEPJOTO
TOTUIMBA, a TaKXXe YI0OpEeHUI.
¢ 4.DKOHOMHMYECKYIO II€JeCO00pa3HOCTh HCIOJIB30BaHUS TOTO WM HHOTO
UCTOYHUKA BO30OHOBISIEMOM SHEPTUU CIAEAYET ONPENENsITh B 3aBUCUMOCTH
OT TMPUPOJHBIX YCIOBUH, Treorpapuyeckux OCOOEHHOCTEH KOHKPETHOTO
pEervoHa, ¢ OJAHONW CTOPOHBI, U B 3aBUCUMOCTH OT MOTPEOHOCTEN B SHEPrUU
JUISI. TIPOMBIIIIEHHOTO, CEIbCKOXO3SIICTBEHHOTO TMPOU3BOJICTBA, OBITOBBIX
HYXJ, C Jpyroil. PexomeHayercss IUIaHUpOBAaTh DHEPreTUKY Ha
BO300HOBIIIEMBIX UICTOYHUKAX ISl pallOHOB pa3mMepoM mnopsjika 250 km.
[Ipu BBIOOpPE MCTOYHHMKOB HSHEPTrUU CIEAYET UMETh B BUIY HMX KayecTBO.
[locnennee oleHUBaeTCs JOJEH DJHEPruM HMCTOYHUKA, KOTOpask MOXKET ObITh
OpeBpallieHa B MEXaHUYEeCKyl0 paldoTy. DIEeKTpodHeprusi o00JagaeT BBICOKUM
kayecTBOM. C TMOMOIIBIO 3JeKTpojBUraTest Oosnee 95% ee MOXKHO HPEBPATUTH B
MEXaHMYeCKylo pabory. KadecTBO TemiaoBOW SHEPruu, MOJydaeMOW B pe3yibTaTe
C)KUTaHUs TOIUIMBA HA TETJIOBBIX AJNEKTPOCTAHIUAX, JOBOIBHO HU3KOE - 0K0s10 30%.
Bo306HOBIIsIEMbIE MCTOYHUKHU SHEPTHH 110 UX KAYECTBY YCIOBHO JEJAT HA TPU
TPYIIIIBI:
1.ICTOYHUKN MEXaHWYECKON HHEpruu, o0JaNaroliue IOBOJIHLHO BBICOKHUM
KayeCTBOM:
» BETPOYCTaHOBKH - mopsika 30%,
» ruapoyctaHoBkH - 60%,
» BOJIHOBBIC Y MPUJIMBHBIC CTAHIMH - 75%.
2.VICTOYHHKH TEIJIOBOM SHEPIUU:
» TIPSIMOE WJIM PACCESTHHOE COJTHEYHOE U3ITyYeHHE,
» OuotomanBo, oOIafaroiee kauecTBoM He Ooiee 35%.
3.UcTouHuk sHepruu, ucnoib3yromme (poTtocuHTe3 M (OTOIIEKTPUUECKHE
SBJICHUS, UMEIOT Pa3JIMYHOE KaYyeCTBO Ha Pa3HBIX YaCTOTaxX M3IYUYCHHs; B CpPEIHEM

KITJI ¢poTonpeobpazoBareneii cocrapisier nopsaka 15%.
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OCHOBHBIMU HETPAJUIMOHHBIMHA U BO300HOB/IIEMBIMHA HMCTOYHUKAMM 9HCPIrun

JJIA BGH&pYCI/I SABIAIOTCA THAPO-, BETPOSHCPICTUYCCKHC, COJIHCYHAass OHCPIru:d,

O6uomacca, TBepJible OBITOBBIE OTXO/IbI.

3.1.

ConHeuyHan 3HepreTuka.

BO3MO>XHOCTb MCNOJIb30OBaHUA CONMTHEYHOMU 3HEeprum.

M3BecTHO /1Ba HaIlpaBJIEHUs WUCIIOJIB30BaHUs COJMIHEUHOU »Heprun. Hanbonee

PCAJIBHBIM  ABJIACTCA Hpeo6pa3013aHI/Ie COJIHCUHOM SQHCPTUU B TCIUIOBYIO H

HNCIIOJIb30BAHUC B HAIrpCBATCIBbHBIX CHUCTCMaX. BTOpOC HaIlPpaBJICHUC - CUCTCMBbI

HENPSIMOTO M MPAMOI0 MPeoOpa30BaHUsI B JJIEKTPUUYECKYIO SHEPTHIO.

IIpsimoe npeoOpa3oBaHue COTHEYHON IHEPTUHU B TEILUIOBYIO.

ConHeuHble HarpeBaTeIbHbIE CUCTEMbI MOTYT BBIIOIHATD Psii (PYHKIIMIA:

>

Y

TIOJTIOTPEB BO3/yXa, BOABI JJI OTOIUICHHS W TOPSYETO BOJOCHAOKCHUS
3IaHUH B pallOHAX C XOJIOHBIM KJIMMAaTOM;

CYIIKY TIIEHHUIIBI, prca, Kode, IPYTUX CeIbCKOXO03SHCTBEHHBIX KYIbTYP,
JecoMaTepraloB Ul TPEAYNPEKICHUS UX IMOPAKEHUS HACCKOMBIMH H
MJICCHEBBIMH TPUOKAMU;

MOCTAaBJISATh TEIUIOTY, HEOOXOAUMYIO Il PaboThl a0COPOIMOHHBIX
XOJIOTUITLHUKOB;

OTIPECHEHNE BOJIBI B COTHEYHBIX JUCTUIUISITOPAX;

PUTOTOBIICHUE TTUIITH;

IIPUBOJI HACOCOB.
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Ha pwuc.3.1 mnpeacraBneHbsl Tpu u3 OOJBIIOTO 4YHUCIA KOHCTPYKIHM

HarpeBatecisdi BOAbI, OTIMYAIOIIUXCS 110 3(1)(1)€KTI/IBHOCTI/I U CTOUMOCTH.

vAg vA¢
<] = 4.>
A

—— Crexyio —I ]

—  Boma — | E:*

\\\\\\\\\\x\_ N3onsuus _§\\ \\\\\\

a) 0) B)

Puc.3.1. Ilpuemnuxu conneunozo usiyyenus
a) - omkpwvimwlll pezepsyap Ha nogepxnocmu 3emau. Tenno yxooum & 3emiro;
0) - uepHblll pezepsyap 8 KOHmMelHepe cO CMEKIAHHOU KPLUUKOL C U30IUPOBAHHLIM OHOM;
8) - 3aNONHeHHAsl 8000 Memaniuyeckas niockas emxocms. CmaHOapmHuwlii NPOMbLULIEHHbI
NPUEMHUK. HA2Pe8as HCUOKOCMb NpomeKaem uepes He2o U HAKanIueaemcs 6 CheyuaibHoM

pe3sepsyape.

JInsg oTOIIEeHHsT 3MaHUKA 3UMOW MOTYT IPUMEHSATBCA TaK Ha3bIBaEMbIE
MaCCUBHBIE U AKTHUBHBIE COJIHEYHbIE cucTembl. Ha puc.3.2a moka3aH MacCUBHBIN
COJIHEYHBIN HarpeBaTesb: COJHEYHBIC Jy4Yd NONANA0T Ha 3aJHIOK CTEHKY W IO
3MaHUs, TPEICTABISAIOMINEe COOOM MAacCHBHBIE KOHCTPYKIIMM C  YCHJICHHOH
TEIUION30JISIUEN, OKPAILICHHBIE B UEPHBIN 1IBET. HeqoCTaTOK TaKOW CUCTEMBIIIPSMOTO
HarpeBsa - MEJUIEHHBIA TOBEM TEMIIEPATYPHI B 3SMMHHE JTHU U UYpE3MEPHAs Kapa JIETOM
- YCTPaHSAETCS C TOMOIIBbI0 HAKOMUTEIHHOM CTEHKH C COTHEUHON CTOPOHBI (prc.3.20).
Crenka pa0OoTaeT Kak BCTPOEHHBIM BO3JYIIHBIM HarpeBaTelb C TEMJIOBOU

nUpKyisinueil. JIeToM Takyr0 CTEHY MOKET 3aT€HSATh KO3BIPEK KPBILIW.
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AKTUBHBIC COJTHEYHBIC OTOMUTENbHBIE CUCTEMBbI UCIOJB3YIOT BHEIIHUE HArpeBaTeIu
BO3/1yXa U BOAbL VX MOXHO YCTaHABIMBATH HA YK€ CYIIECTBYIOIIUE 3/IaHMUS.

B cucremax Hempsmoro mnpeoOpa3oBaHHs B OIJICKTPUUECKYIO - Ha
TeJIMOTEPMUUECKUX DJICKTPOCTAHIUAX COJHEYHAs HHEPTHs, aHAJIOTUYHO HHEPTUH
oprannueckoro toriauBa Ha TOC, mpeBpamiaercs B TEIJIOBYIO SHEPrui0 padouero
Teja, HalpuMep, napa, a 3aTeM B AIEKTPUUECKy0. MOKHO cO3/1aTh FreTMOTEPMUYECKUE
ANIEKTPOCTAHIIMA MOIIHOCTBIO JIO HECKOJBKUX JIECATKOB - COTEH MEraBartT.
KoHieHnTpamuss COJHEYHOW HSHEPrUU  MOMKET OCYIIECTBIATHCS C  TMMOMOIIBIO

paccpeoTOYEHHBIX KOJUIEKTOPOB B (hopme napadosionoB auameTpom 6osee 30m.

7B\ 11,

7 T T TS T 7
3,,.{i"}J

Puc.3.2 [laccusHvie conneunvle Hazpesamenu:

a - npAMol Hazpes 3a0Hell CIMeHKU 30aHUA . UCNOIb308AHbl MACCUBHDIE,
OKpaUieHHble 8 YePHbLLL Y8em NOBEPXHOCMU C YCUNEHHOU MeNn10u3oaayueti
0J151 NO2IOWeHUS U HAKONIEHUs COJIHeYHOU Menaiomol,

0 - 30aHue ¢ HAaKONUMENbHOU CMEHKO.
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Puc.3.3 Conneunvie cucmemvl HAKONJIEHUsE MEnaI060u
oHepeuuU.
@) CONHEeYHAst dIeKMpPOCMAHYUs DAUEHHO020 MUNa.

1 - conneunsiii komen; 2 - cenuocmam,; 3 — naposas

Kaxnpiii u3 HuX HezaBucuMoO cieauT 3a COJIHIIEM U TepelaeT €ro SHEPrUro
TEIUIOHOCUTENI0.  AJBTEPHATUBHBIA BapHaHT - COJHEYHBIC OJICKTPOCTAHIINH
OamenHoro tuna. Ha HUX cHCTEMBI MJIOCKUX 3€PKaj, PACIOIOKEHHbIE HA OOJBIION
TUIOMIAH, OTPAKAIOT COJTHEUHBIE JIYYH Ha IIEHTPAIbHBIA TEIJIONPUEMHHUK HAaBEPIINHE
Oamrnu (puc.3.3).

K coxanenuto, KIIJ] npeoOpazoBaHus COTHEYHOM SHEPTUHU B JICKTPHUCCKYIO
Ha TEeJIMOTEPMUUYECKUX BJIEKTPOCTAHIUAX cocTaBisieT He Ooinee 10%,a croumMocThb
MOJIy4aeMOM 3JIEKTPOIHEPrur HeconocTaBuma ¢ ee crtouMoctbhio HaTOC u naxke ADC.
Cepbe3Has npobiema - HEMOCTOSSHCTBO COJTHEYHOTO U3JIyUYEHHUsI B TEUEHHUH CYTOK, €ro
3aBUCUMOCTb ~ OT BpeMeHH roaa. [ns  obecrneyeHUs: KpyriaoCcyTOYHOIO
HEProcHaOKeHus TpedyeTcs aKKyMyJIupOBaHUE SHEPTHH. B 3ToMCBsI3M parrioHanbHa

COBMECTHAs paboTa reJJMOTePMUYECKON U TUIPOAKKYMYIUPYIOLIEH 3JIEKTPOCTAHIINH.
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3aMaH4YMBO U MHOI0O0EIIAIIIE MPSIMOE
[IpEeBpAILCHUE COJIHEUHOM DHEPIUU B
ANIEKTPUYECKYI0  C  TIOMOINBIO  COJHEYHBIX
aneMeHTOB (puc.3.4), B KOTOPBIX HCIOIb3YyETCS

spieHue ¢ortodpdexra. B Hacrosmee Bpems

Haubosee COBEPILIEHHBI KpEMHUEBbIE

dotoanementsl. Ux KIIJ| cocraBmsier He Oomee

OaTapes conHe4yHas
C aKKyMynupoBaHuem
3NEeKTPO3HEeprum

15%, u onm oueHb goporu. llpenmoxeHo aBa
BapuMaHTa  peaJu3anuu  npuHOuna  (Qoro-
aJIeKTpUuYecKoro  mpeoOpa3zoBanus.  [lepBbiit
3aKJIF0YAETCs B CO3JJaHUM COJIHEUHBIX CTAHIIMM Ha UCKYCCTBEHHBIX CIyTHUKAX 3€MJIH,
000pYy/I0BaHHBIX COJHEYHBIMU TMaHEISIMU U3 (OTODIEMEHTOB ILIOMIAAbIO OT

20 go 100 xM? B 3aBUCMMOCTM OT MOLIHOCTH CTaHIMU. BbIpabaTbiBaeMas Ha
CIyTHHUKAX AJIEKTPOIHEPTHUsi OyAeT MpeoOpa3oBbIBATHCS B 3JEKTPOMATHUTHBIE BOJTHBI
B MUKPOBOJIHOBOM JMAalla30HE 4acTOT, HAIMPaBIATHCS Ha 3E€MIIIO, T€ NPUHUMAETCS
IpUeMHON aHTeHHOW. BTOpoii mpesmnonaraeT MOHTaX COOPHBIX MaHEeIeH COJIHEUHBIX
(OTOPNEKTPUUECKUX  DJIIEMEHTOB B  MAJIOHACEJICHHBIX W  MAaJIOMCIOJIb3yEeMbIX
MIyCTBIHHBIX palioHaX 3€MIIH.

Hna  tepputopun  benapycu  CBOMCTBEHHBI ~ OTHOCHUTEIIBHO  Majas
MHTEHCHUBHOCTh COJIHEUHOW paJualMyd U CYIIECTBEHHOE H3MEHEHUE €€ B TEUCHHE
CYTOK roja. B 3To# cBsI3u HEOOXOIUMO OTUYK/ICHUE 3HAYMTEIbHBIX YUYaCTKOB 3€MJTU
JuIsi cOOpa COJTHEYHOTO W3IYyYEHHUs, BeCbMa OOJBIINE MaTepUaNbHBIE W TPYIOBBIC
3arpaTthl. [losTomMy nnsi Hamed pecmyONUKH peallbHO HCIOJb30BAHUE COJTHEYHOMN
SHEPTUU JIJISl CYIIKH KOPMOB, CeMsiH, ()PYKTOB, OBOIIECH, MObEMA U MOJOTPEBA BOIBI
Ha TEXHOJOTHYECKHE W OBITOBBIE HYXKIBL. B pesyiapTaTe BO3MOXKHAS SKOHOMUS

TOTUTMBHO-YHEPTETUUECKUX pecypcoB oneHnBaeTcs Bcero B 5000 y.T./rog.
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3.2. BeTpoaHepreTuka v manas rugpoaHepreTuka.

I'unposnepretrika - 3T0 00JacTh HaumOoliee pa3BUTOM DHEPreTHUKUA Ha
BO300HOBIIIEMBIX pECypcax, HUCIONB3YIOMIas HHEPTHI0 MaJarolled BOJbI, BOJH H
MIPUJIMBOB.

Henb rumpod’HEpreTUuecKux YCTAaHOBOK - MPeoOpa3oBaHHUE MOTEHIIMATbHON
SHEPIUH BOJABI B MEXAaHUYECKYIO PHEPTUIO BpaAIlEHUS TUIPOTYPOUHEI.

[TpunnunuanbHas cxema MPOU3BO/JICTBA AIEKTPOIHEPTUH Ha
TUJPOIICKTPOCTAHIIMM TIpefcTaBieHa Ha puc.3.5. C mnoMombl TIUJIOTUHBI B
BOJIOXPAaHWIMILE CO3AETCs 3anac MOTCHIUAIbHOW SHEPTUHU BOBL. Uepe3 moaABO IS
(HamopHBI) BOAOMPOBOJ BOJA TOJ HAMOPOM TOJAETCS HA TypOUHY, C TOMOIIBIO
KOTOpPOW KUHETHWYECKasl SHEPTUsl MaJaromieid BOJbl MPEBPAIIACTC B MEXAHUUYECKYIO
SHEPTHIO BpallleHHs TyYpOUHBI U Jaliee Bajga anekrporeneparopa. KIIJI mpespamenus
SHEPrMU BOJBI B DJICKTPUUYECKYIO JHEPTUI0 B THAPOIHEPTreTUUYECKUX YCTaHOBKAX

okasbiBaeTcs nopsaka 50%.

Puc.3.5. Cxema eudposnexmpocmaryuu.

1-snekmpocenepamop, 2 — npueooHoll pemens, 3 — cuOpomypouna;

4 — conno; 5 — senmunn; 6 — 6000600, T — niomuna, 8 — pewemxa.

OcHOBHbBIE MapaMeTpbl, OT KOTOPBIX 3aBUCUT MoIIHOCTh ['DC,- 310 pacxon
BOJIbI, T.€. KOJJMYECTBO BOJIbI, 10J]JaBA€MOIl HA TypOUHY B €IMHUILY BPEMEHH, U HAIIOP-
nepenaj; Mexay BOJHOM MOBEPXHOCTHIO BOJOXPAHWIMINA U YPOBHEM YCTaHOBKHU
ruapoarperara. Iloatomy  Mommuocts ['DC, KOIMYECTBO U CTOMMOCTH
BbIpabaThiBAEMOM €10  DJEKTPOAPHEPIMM B  KOHEYHOM UTOT€  3aBUCIT  OT

TUNOrpaUUECKUX YCIOBUN B pailoHe pa3mernieHus Bogoxpanminina u ['IC.
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Haubonee cnoxHble NpoOJieMbl THUAPOIHEPTETUKH - YIIEepO, HAHOCUMBIMI
OKpYXalolel cpeae BOJOXpAaHWIUIIAMHM (YHUUYTOKEHUE YHUKaJIbHOW (Iopel U
(ayHbl, 3aTOIUIEHHE  IUIOJAOPOJHBIX  IOYB,  KJIMMAaTHYECKHUE  HW3MEHEHHS,
MOTEHLMAJIbHAsL yrpo3a 3€MIIETPSICEHUH W 1p.), 3aWIMBaHUE TUAPOTYpOWH, HX
KOppo3us, O0JbIINE KalUTalbHbIE 3aTpaThl Ha coopykeHue 'DC. BoipabarsiBaemyto
['DC »Hepruto JIerko peryaupoBaTh, U OHAa MPEUMYIIECTBEHHO HCIIOJIb3YETCS IS
NOKPBITUSL MUKOBOW 4YacTH Tpaduka HArpy3Kd HHEProCHCTEM C IIEJIbI0 YIy4dIlleHUs
pabotel 6a3ucHbix anekrpoctanuuii (TOC, KOC, ADC). T'mapopecypesl benapycu
ounenuarorcsa B 1000 MBT. OgHako NMpakTUYECKH PEATU3YyEMBIN MOTEHIUAT MAJIBIX
pek u BojoTokoB bemapycu cocraBiasier enBa sm 10% »Toit BemUUYMHBI, YTO
SKBUBaJIEHTHO 3KOoHOMUM 0,1 MIIH. TOHH YCJOBHOro TOmIMBA. JlJIf AOCTHKEHUU
OOJIBIIEr0 MPUILIOCH OBl 3aTOMUTh 3HAUMTENBHBIC TUIOMIAAM H3-32 PABHUHHOTO
xapaktepa pek. K konny 60-x rogoB B benapycu skcmmyatupoBaiock okoio 180
Maneix ['9C (MI'DC) obmieit momtHocThio 21 MBT. B HacTosiiiiee BpeMsi 0CTaJIOCh
muib 6 peictByromux MI'DC. IN'mapoakkymynupytomue annekrpoctaniuu (I'ADC)
IpEIOoIaraeTcsi CoOpyKaTb JJsl HCIOJNb30BAHMUS H30BITOYHON MOIIHOCTH IIpH
CHIDKEHUU NOTPEeOJCHUs 3JIEKTPOIHEPTrUU B HOYHOE BpeMsl M Hepabouue IHU IpU
BBOJZI€ B benopycckoil 3HeprocucTeMe 3HEpronCTOYHUKOB Ha SIIEPHOM TOILUIUBE.

[TpunmunuansHas cxema 'ADC nana Ha puc.3.6.

8 T
% .

Puc.3.6 Cxema cudpoakkymynupyiowen d1eKmpoCcmanyuu.
1 — aunus snexkmponepedauu; 2 — mpancgopmamop, 3 — 0suecamenb-2eHepamop;
4 — HanopHblil 8000800, S — 6epXxHuUll pezepgyap; 6 — Hacoc-mypouHa;

7 — 6000600, 8 — HUdICHUILL pe3epsyap.
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[Ipu manbix Harpy3kax B JHEPrOCHUCTEME BJEKTPOIHEPTHs OT Oa3UCHBIX
anektpoctaniuii (TOC, ADC) MOXKeT HCHONIb30BaThCS B JEUCTBUU HACOCOB,
MepeKaunBaloOIINX BOJly HUYKHETO BOJOXPpAaHUIIUILA B BepxHee. B mepuoibl nmuka Boja
MPOMYyCKaeTcs 0OpaTHO B HIDKHEE BOJAOXPAaHUIIUIIE, MPOXOAS Yepe3 rujpoarperat u
BbIpabaThiBasi JIOMOJHUTEIBHYIO AJEKTPOIHEPTHIO JUIsi THUKOBBIX  HArpy3ok.
Bo3MoxHBI HAA3€MHBIN U TOA3€MHBIN BapuaHThl coopykenus ['TADC.

OcHOBHbIC  HampaBlieHUs] pa3BUTUS Tuapod’Hepretuku Pb  sBisercs
BoccTaHoBJieHHe cTapbix MI'DC nmyTem KanmuTajabHOTO PEMOHTA U YACTUYHOUN 3aMEHBI
obopynoBanus; coopyxeHue HoBeix MI'DC Ha BOJOXpaHUIIUIIAX HEIHEPTETUUECKOTO
(KOMIIJIEKCHOTO) Ha3HA4YeHHWs, Ha MPOMBIIUICHHBIX BOJIOCOPOCAX; CTPOUTEIHCTBO
oecrmotuHHBIX ['DC Ha pekax co 3HAYUTEIBHBIM PACX0JIOM BOJIBI.

BeTposnepreruka. JHeprus BeTpa Ha 36MHOM Iape orneHuBaetcs B 175-219
Teic. TB1/u B roa. Dto mpumepHo B 2,7 pasza Oosblie 4
CYMMapHOTO pacxoja dHepruu Ha tuiaHere. [loctosiHHBIE
BO3/yIIIHbIE TEUEHUS K DKBATOPY CO CTOPOHBI CEBEPHOIO U
IOKHOTO  TMOJymapuii  o0pa3yloT  CHCTEMY  IaccaToB.
CyliecTBYIOT MEpUOIMYECKUE ABUKEHUS BO3/AyXa C MOps Ha
Cymry u oOpaTHO B TEYCHUHU CYTOK - OPU3BI U TOJIa - MYCCOHBI.
[Tone3Ho MOXeT OBITh MCHOJIB30BAHO JHINb 5% yKa3aHHOU
BEJIMYMHBI SHEPruM BeTpa. Mcmonb3yeTcss ke 3HAYUTEIbHO
MEHBIIIE.

DHeprul0 BeTpa YEJOBEK Hayal MPUMEHSATh B
rJIyOOKOMW IPEBHOCTH JIJIsl IPUBEJICHUS B IBMYKCHHUH TAPyCHBIX
Kopabnel, MeIpbHUYHBIX Koiec. B Hame Bpemss oOHa
UCIIOJIB3YeTCSl ISl BBIPAOOTKH AJIEKTPOIHEPTHH. ITO -

HanOosee 3PHEeKTUBHBIN CIIOCO0 yTHIIM3AINKN SHEPTHH BETpa.

B Berposnepreruueckoii ycranoBke (BDOY) kunetmueckas
SHEPrus JIBIXKEHUSI BO3JyXa MPEBPAIIacTCs B DHEPTHUIO

BpalleHus poTopa rereparopa (puc.3.7), KOTOPbI BbIPaOATHIBAET AJIEKTPOIHEPTHUIO.
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BrixonHasi MOITHOCTh YCTAaHOBKHM MPOMOPIIMOHANIbHA TUIOMIAX JIOMACTEH BETPOBOIO
poTopa M CKOpocTH BeTpa B KyOe. [loaTomMy BeTpodHEpPreTHUecKHUe YCTaHOBOK
OOJIBIIION MOIIHOCTH OKAa3bIBAIOTCS KPYMHOTabapUTHBIMH, BEJb CKOPOCTh BETpa B
cpeaHeM ObIBaeT HEOOJBIIION.

JIns 3ammThl OT pas3pylIeHUs] CUIbHBIMU CIyYalHBIMH TIOPBIBAMH BETpa
YCTAaHOBKHM MPOEKTUPYETCS CO 3HAYMUTENIHHBIM 3alacoM MOIIHOCTU. TpyaHOCTH B
UCIIOJIb30BAaHUM BETPOYCTAHOBOK CBSI3aHBl C HEIMOCTOSHCTBOM CKOPOCTH BETpa.
[Ipuxonurcst ympaBisTh 4aCTOTOM BpallleHUS BETPOKOJIECA U COTJIACOBHIBATH €€ C
4acTOTOM BpalleHus OJJeKTporeHeparopa. Kpome Toro, B mepuoabl Oe3BeTpus
AIIEKTPOIHEPTHUsI HE TPOU3BOAUTCA. {7151 MCKITI0OueHUsI mepe0oeB B AJIEKTPOCHAOKEHUHU

BOY  nomkHBI MMETh  aKKyMYJISITOPBI — DHEPTHH.
Kpynnomacmirabnoe npumeHenne BOY B kakoM-TO OJHOM pailoHE MOXKET BBI3BATH
3HAYMTENIbHBIC KIMMATHYECKUE H3MEHEHUs, UCIOPTUTH Janamadt, BOY coznaror
IIYM U DJIEKTPOMArHUTHBIE IOMEXH.

Hayunbie pa3paboTku U HCClIe0OBaHUS OPUEHTHUPOBAHBI HA HCIOJIH30BAHHE
BDY no nBym HampaBieHHSM: B PErHOHAJBHBIX IHEProcucTeMax U JUisi MECTHOIO
(aBTOHOMHOTO) ’HeprocHabxkenus. OynkunonupyroT BOY momnocTsio 10 20 kBT,
CO37aHbl YCTAaHOBKM MOIIHOCTHIO 70 3-4 MBT. Cpok ciyxk0bl TakKuX T€HEpaTopoOB
nopsinka 20 net. CTouMOoCTh BhIpabaThIBa€MON UMH DJIEKTPOIHEPTrUr OyAeT MEHBIIIE,
yeM Ha TOC Ha KUIKOM TOIUIMBE. Y CTaHABIMBATHCS Takue BOY MoryT Ha OTKpBITBHIX
pPaBHUHHBIX MecTaX. BerpoycrtaHoBku MomHOCTh0 oT 10 mo 100 kBt mns
ABTOHOMHOTI'O YHEProCHA0KEHHUS KUJIBIX IMOMEIICHUH, pepM U Ipyrux morpeduTeneit
MOT'YT PUMEHSATHCA B CTPAHAX C BBICOKUM KU3HEHHBIM YPOBHEM.

Teppuropust Pectiyonuku benapych HaXoauTcs B yMEpEHHON BETPOBOM 30HE.
CrabunbpHasi CKOPOCTh BETPa COCTABISIET 4-5 M/C M COOTBETCTBYET HIDKHEMY TpEIeITy
YCTONYHMBOM pabOThl 0Te4ecTBEHHBIX BOY. DT0 mo3BosiseT ucnosib30BaTh JUlIb 1.5-
2.5% BetpoBoii sHeprum. [lo3TOMY BETPOIHEPTrEeTHKY MOXKHO paccMaTpHUBATh B
KaueCcTBE BCIOMOTATEIbHOTO AHEPropecypca, peHalollero MECTHbIe MNpOoOIeMBblI,

HarpuMep, OTAEIbHBIX PepMepcKux Xo03gicTB. OCHOBHBIMHU HAINPAaBICHUSIMU
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ucnosnb3oBanuss BOY B Hamell pecnyOnuke Ha Ompkamuii nepuon Oyaer HX
MPUMEHEHUE ISl MPUBOJAA HACOCHBIX YCTAHOBOK M KaK MCTOYHUKOB DHEPTUU IS
JJeKTpoABUraTened. 1 OTOBUTBCI K  CEpUMHOMY  BBIIIYCKY  BETPOYCTaHOBKA
porauoHHoro tuna (puc.3.7) momHocTei0 5-8 kBT, ycToitunBo paboratomas npu
ckopocTu BeTpa 3.5 M/c. Pa3pabaThiBaeTcs W TOTOBUTHCS K HCHBITAHUSAM OoJjiee
MotHass BOVY ¢ ropusoHTanbHbIM BeTpoKosiecoM. ABTOHOMHbIE BOY o00s3aTenbHO
JOJIKHBl ~ KOMIUIEKTOBATHCS PE3EPBHBIMU  HMCTOYHHUKAMHU  3JEKTPOIHEPTHHU  WIIU

aKKYMYJISITOPHBIMHU OaTapesMu.

3.3. QHeprua 6momaccsil.

[Tog neilicTBHEM CONMHEYHOTO M3JIy4YCHUS B PACTEHUSAX oOpasyercs
OpraHWYECKHE BEUIECTBA U AKKyMYJIHPYETCS XUMHUYECKas 3HEprusg. DTOT IPOLEecC
Ha3biBaeTcss (oTocuHTe30M. JKHUBOTHBIE CYIIECTBYIOT 3a CYET TMPSAMOTO WM
KOCBEHHOIO TIOJIyYEHHUs DSHEPruM MW BEIIECTBA OT PACTEHUWA. OITOT MPOLECC
COOTBETCTBYET TpoduyecKoMy YpOBHIO (oTocuHTe3a. B pesynbTaTe (oTtocumHTE3a
IPOUCXOIUT €CTECTBEHHOE MPEe0Opa30BaHME COJIHEYHOUN SHEPTHH.

BemectBa, M3 KOTOpPBIX COCTOSIT PACTEHHMS] M JKUBOTHBIE, Ha3bIBAIOT
ouomaccoii. [TocpencTBOM XUMUYECKUX WM OMOXMMUYECKHX TMPOIIECCOB Onomacca
MOXXET OBITh TIPEBpAIllCeHa B OMpE/EICHHBIC BBl TOIUIMBA: Ta3000pa3HBbI METaH,
KUJKANA METaHOJ, TBEPABIA ApeBecHBbI yronb. [IpomykThl cropanust OHOTOIIIMBA
IyTEM €CTECTBEHHBIX IKOJIOTMUECKUX WM CEIBCKOXO35MCTBEHHBIX TPOLECCOB BHOBb
npeBpamarTcs B OuorormmmBo. (CucreMa KpyroBopora OMOMAacchl TOKa3aHa Ha

puc.3.8.
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AKKYMYJ1MpOBaHHe
JHepruu B Omomacce

hv
®oTocuHTE3 EcrecTBenHoe BbITOBBIE M IPOMBIILIEHHBIE
pa3jioxkeHue TOILIMBA
. /\
IIuTaTreabHbIE COJIH, BricBoOOXKICHUE
rymyc JHEPIruu

Puc.3.8. Cucmema nranemaproeo Kpy2osopoma o6uUoMaccyl

DHeprusi OMOMacChl MOXET MCITOJIB30BATHCS B IPOMBIIINICHHOCTH, JOMAaITHEM
xo3stiicTBe. Tak, B cTpaHax, MOCTaBJISIONIMX caxap, 3a CUeT OTXO0JIOB €0 MPOU3BOCTBA
nokpbiBaercsa 10 40% notpeOHOCTE# B TOIUIMBE. BUOTOMIMBO B BUE IPOB, HABO3a U
OOTBBI pacTeHUI MPUMEHSAETCS B JOMallHeM Xxo3sicTBe nmpumepHo 50% HaceneHus
TUTAHETHI JJI IPUTOTOBJICHUS MUK, 000TpeBa KHUIIUIII.

Cy1ecTBYIOT pa3IudHbIC SHEPTETUUECKHIE CITIOCOOBI ITepepadoTKu OMOMACCHI:

» TepPMOXUMHUYECCKHE (TIPAMOE CIKUTaHUE, Ta3uUKALIKS, TTUPOJIH3);
» OnoxuMuUeckue (CrupToBas (hepMeHTAIUs, aHadpoOHas rmepepadoTKa,
ouodoToNNn3);
» arpOXUMHUYECKHUE (IKCTPAKITUS TOTUTHBA).
[Tomyuaembie B pe3ynbrare nepepaboTku Buabsl OmotormBa u ee KIIJI

npuBeieHBI B Tabue 3.1.
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HcTounnku OMoMacchl M MPOM3BOAUMbIE OUOTOIINBA

Tabnuna 3.1
Hctounuk 6uomaccsl | IlpousBonumoe TexHonorus KITI
WM TOIUIMBA OMOTOIIIMBO nepepadoTKu nepepadoTku, %
JlecopazpaboTku TEIIoTa CXKUTaHUE 70
Otxoasl TEIUIOTa C)KUTAHUE 70
nepepadoTKH ra3
JIPEBECUHBI He(Th UPOJIN3 85
yroJib
3epHOBBIE cojioma C)KUTaHUE 70
CaxapHblii TPOCTHHUK, 3TaHOJ cOpakuBaHue 80
COK
CaxapHbIif TPOCTHHK, AKMBIX C)KUTaHUE 65
OTXO/IbI
Hago3s MeTaH aHa’poOHOe 50
pasioxkeHue
["opojckue croku MeTaH aHa’poOHOe 50
pasnokeHue
Mycop TEII0Ta CXKUTaHUE 50
B nmnocnennee BpeMs NOSBHINCH TPOEKTHI CO3JAaHUS HMCKYCCTBEHHBIX

OHCPICTUICCKUX HJ'IaHTaI_II/Iﬁ HJIs1 BbIpalllMBaHUA OouoMaccel H IMOCJICAYIOIICT O

npeobpa3oBaHus OMONIOTHYECKOW SHepruu. JIJIs MOoaydeHHs] TETUIOBOM MOIIHOCTH,

pasHoii 100 MBT, notpebyeTcs okono 50 M? MIoIaan SHEPreTHIECKUX TIaHTAI}IA.

bonee mmpokuil CMBICTI WMEET MOHSATHE JIHEPreTHYECKUX (ep™m, KOTOPOe

IoApasyMeBacT IIPOMU3BOACTBO OMOTOILIMBA KAK OCHOBHOI'O MJIM ITOOOYHOI'O IMpOAYKTa

CEIBbCKOXO035MCTBEHHOT' O IMpou3BOACTBA JICCOBOACTBA, pCYHOI'O U MOPCKOI'O XOBHﬁCTBa,

MIPOMBIILJICHHON U OBITOBOM JAESTEILHOCTH YEJIOBEKA.
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B xmmmatnueckux ycnoBuax bemapycu ¢ Ira sHeEpreTM4ecKMX IJTaHTALWN
cobupaercss macca pacteHudl B komuyectBe 10 10 T cyxoro BemiecTBa, 4TO
SKBUBAJIGHTHO MNpPUMEPHO ST y.T. TMpU  JONOJHUTEIBHBIX  arpomnpuemMax
MPOIYKTUBHOCThH 1ra MoKeT ObITh MOBBINIEHA B 2-3 pa3a. Haunbonee uenecoobpasHo
WCIIOIB30BaTh [IJIsl TOJYYEHUSI ChIPbsS BbIpaOOTaHHBIC TOP(SIHBIE MECTOPOXKICHUS
IJIOIIA/Ib KOTOPBIX B pecnyOsiuke cocTaBiseT okojio 180 ThIC. ra. DTO MOXKET CTaTh
CTAOMJIBHBIM, DKOJOTHMYECKH YHCTBIM W OHOCPEPHO-COBMECTUMBIM HCTOYHHKOM
OSHEPIeTUYECKOTO ChIPBSI.

Becbma wmHorooOemarome st bemapycu ucnonib3oBaHME B KauecTBe
Omomacchl OTXOJOB »XHMBOTHOBOJIYECKUX (epM M KoMiuiekcoB. [lonmydenune u3 HUX
6uoraza MoxeT coctaBuTh Ha ypoBHe 2000 r. okomo 890 mMiH. Ky0. M B TOJ, YTO
SKBUBaJIEHTHO 160 ThIC. T y.T.

CnepxuBaronuM (HakKTopoM pa3BUTHS OMOTa30BBIX YCTAHOBOK B PECIyOJIMKe
SBIISIOTCS TPOJOJKUTENbHBIC 3UMbI, OOJIBIIAS METAINIOEMKOCTh YCTaHOBOK, HETIOTHAS
00e33apakeHHOCTh OPTraHUYECKUX yIOOpEHUI.

B >xunbix um 001IeCTBEHHBIX 3AaHUAX (IIIKONaX, By3ax, JAeTcajiax, MarasuHax,
CTOJIOBBIX M T.J1.) oOpa3ytorcs TBepabie ObIToBble 0TX0Abl (TBO). Comepxanue
OpraHuYecKoro BemiecTna B HuX coctanisiet 40-75%, yriaeBonos - 35-40%,3015HOCTD
- 40-70%. Toproune xommoneHThl B ThO paBubl 50-88%. Ux TtemmoTBopHas
ciocobHoctb - 800-2000 kkan/kr. bBbITOBBIE  OTXOIBI  COJAEp)KAT  TaKue
TpyJIHOpa3jlaraéMble XHUMHUYECKHE HJIEMEHTHl, B HUX YHUCIE XJIOPOPraHUYECKHE H
TokcuuHble. B Oonbiiedt crenenn THBO oboraieHsl kKaaMHEM, OJIOBOM, CBHHIIOM H
MEJBIO.

B MupoBoii mnpaktuke mnonydenwe sHeprun u3 ThO ocymectBusieTcs
cxuranueM win razudukanueii. B Snonun, Jlanwm, [lIBelimapun cXuraeTcs OKOJIO
70% TBepABIX OBITOBBIX OTXO/IOB, OCTAJIbHAS YACTh CKIQJAUPYETCS Ha MOJIUTOHAX WU

kommnoctupyercsa. B CIIA cxuraercs okono 14% ThO, B I'epmanuu - 30%, Hrtaauu

- 25%.
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B Pecny6nuke benapych exerogHo HakamnuBaetcs 2.4 miuH.T ThO ¢
noTeHuuanbHoi sHeprueit 47/0 Teic. T y.T. YuuTbiBag O€IHOCTh peCHyOJIUKU
HSHEPreTUYeCKUMH pecypcamu, HeoOxoaumo Boiedb ThO B ee s3HepromoTeHuuan
MyTeM MPUMEHEHHSI TPOTPECCUBHBIX TEXHOJIOTHH, 3aMMCTBOBAHHBIX U3 OIBITA APYTUX
CTpaH JMOO pa3BepHYTh MCCIEIOBAaHUS M CO3/1aThb COOCTBEHHBIE TEXHOJOTUH
nepepadotku THO.

OO61re BO3MOXHOCTH dKOHOMUU TOP 3a cueT mpuMeHEeHHs HETPaJUIIHOHHBIX
M BO30OHOBIISIEMBIX UCTOYHUKOB I ycioBuid Pb orpanndensl. OHU OIEHUBAIOTCS B
200-540 TtbIC. T y.T. B roa, T.e. nopsaka 0.5-1% o6mux norpedHocTelr benapycu B
TOP. OcHOBHBIMEH TOTPEOUTETSIMU BO30OHOBIISIEMBIX HEPTOPECYPCOB MOTYT CTaTh
O0O0BEKTHI CEIBCKOTO X03siCcTBa. BO300OHOBIsIEMbIE HCTOYHUKHU SHEPTUU MOTYT PEIaTh
B OCHOBHOM JIOKQJIbHBIC 3aJaud DHEProoOecredeHUss W CIYXKHUTh HEOOXOIUMBIM
JIOTIOJTHEHUEM K TPAJUIMOHHON DHEPreTHKEe Ha OpPraHMYeCKOM TOIUIMBE U SIICPHOU

OHCPI'CTHUKE.
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TEMA 4. BTOPUYHDLIE SHEPFrETUYECKME PECYPChbI

4.1. Knaccucpukaumsa BTOPpUUYHbIX 3HEepreTu4ecKmnx pecypcos.

Bropuunsie snepretuueckue pecypcbl (BOP) — sHeprernueckuil moTeHiuan
MPOAYKIIUU, OTXOJIOB, MOOOYHBIX U MPOMEXKYTOUHBIX MPOIYKTOB, 00pa3yrOIIUXCs B
TEXHOJOTHYECKUX arperarax (yCTaHOBKax), KOTOPBIA HE HCIOJB3YETCS B CaMOM
arperate, HO MOXE€T OBIThb YAaCTMYHO WM TMOJHOCTHIO MCHOJB30BaH IS
SHEProcHa0KEeHUs IPYTUX arperaTos.

PanyonanbHOE HKCMONB30BaHWE BTOPUYHBIX OSHEPrETHYECKUX PECYpPCOB
SIBJISIETCS. OJTHUM U3 KPYMHEHIIUX PEe3epBOB AKOHOMUM TOIUIMBA, CITOCOOCTBYIOITUM
CHIIKEHUIO TOIUIMBO- W DHEPrOEMKOCTH MPOMBIIIICHHON mpoaykiuuu. BOP moryt
UCIIOJIb30BAaThCSl HEMOCPEACTBEHHO 0€3 HM3MEHEHUS BHJla HSHEPrOHOCHUTENS IS
yIIOBJIETBOPEHUSI TMOTPEOHOCTH B TOIUIMBE U TEIJIOTE WM C HU3MEHEHUEM
HHEPrOHOCUTENSI IYTEM BBIPAOOTKH TEIJIOTHI, JJEKTPOSHEPTUH, XOJ0Jda WU
MEXaHUYECKOU paboThl B yTUIN3AIIMOHHBIX YCTAHOBKAX.

ITo Bumy aneprun BOP paznenstorcs Ha 3 Tpynis:

e Toproune (wnm TorumBHbBIE) BOP (0TX0nBI, comepkaliuve yriepoJHble U
VIJIEBOJIOPOJIHBIE  BKJIFOUYCHUSA: JIOMEHHBIM Tra3, TOPOACKOH MyCop,
OpraHu4ecKkue oTpaboTaHHbIE PACTBOPUTENH U T.11.);

e Temnoroii BOP (nt00ble TEMIOHOCUTENH, UMEIOIINE TEMIEPATYPY BBIIIE
TEMIIEPaTyphl OKPY’KAIOMIEH Cpelbl, CIMOCOOHBIE MepeAaTh TEIIo s
MOCJIEAYIOIIETO UCTIOIb30BAaHUS: TOPSIYUE Ta3bl U KUAKOCTH, SIBISIOIINECS
NPOMEXYTOYHBIMA WJIM COPOCHBIMH B JIAHHOM TEXHOJOTHYECKOM
nporiecce);

e BDOP u30bITOYHOTO NaBieHus (ra3bl U 5KUAKOCTH MO IaBICHUEM, KOTOPOE
MO>KHO HCIIOJIb30BaTh Mepe]] COPOCOM B OKPYKAIOILYIO CPELY).

DHepreTuyeckud mnoreHuuan BOP  peanmusyercs B yTUIM3aUMOHHBIX

YCTaHOBKaX (KOTJIbI-yTHJIM3ATOPhI, TEIULIOOOMEHHUKH, TIEYH, TYPOUHBI U T.11.).
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4.2. ACTOYHMKM BTOPUYHLIX 3HEpreTudecKmx pecypcos.

Mcnonb3oBaHue BTOPUUHbIX IHEpPreTMUecCKmMx pecypcos.

HauGonbmumMu  TEmIOBBIMU  BTOPUYHBIMU SHEPreTUYECKUMU PECypCcaMu
pacrojlaraloT IPEeaIpUsITUS YEPHOW Y LBETHOW METaUIypruv, XUMHUYECKOW,
HE(PTEXUMUYECKON  MPOMBIIUIEHHOCTH,  IPOMBIIUIEHHOCTBIO  CTPOUTENbHBIX
MaTepuajioB, Ta30BOW IPOMBIIUICHHOCTbIO, TSDKEJIONO MAIIWHOCTPOCHUS U
HEKOTOPBIX APYTrUX OTpaciaed HapOAHOIO XO3sMCTBA. B 3TUX oOTpaciax MHUPOKO
UCIIOJIB3YETCA TEIUIOTA BBICOKOI'0, CPEAHETO U HU3KOI'O IIOTEHLIUAJIOB.
B 3aBucHMMOCTH OT BHMJIOB U MapaMeTpPOB pabOYMX TeNl paziuyaroT YEThIpe
OCHOBHBIX HaIIpaBJICHUS UCIIOIb30BaHusl BOP:
® TOIUIMBHOE (HEMOCPEACTBEHHOE HCIIOIB30BAHUE TOPIOYMX KOMITIOHEHTOB B
KaueCTBE TOILINBA);

® TEIUIOBOE (MCIIOJIB30BAHUE TEIUIOTHI, MOJYy4aeMOM HENOCPEICTBEHHO B
KaueCTBE BTOPHUYHBIX DHEPrETUYECKUX PECypCOB, HIM TEIUIOTHl WIIH
X0JI0/1a, BEIpA0aTHIBAEMBIX 34 CUET BTOPUUHBIX IHEPIETUUECKUX PECYPCOB
B YTUJIM3AaLUMOHHBIX YCTAaHOBKaxX WM B aOCOPOIMOHHBIX XOJOJUIBHBIX
YCTaHOBKaXx;

e CHJIOBOE (HCIIOJIB30BAaHUE MEXAHWYECKOM WM 3JIEKTPUYECKOM HDHEPIHUH,
BbIpa0aThIBAEMON B YTHJIM3ALIMOHHBIX YCTAHOBKAX (CTAHLUAX);

® KOMOMHHMPOBAaHHOE (MCIIOJIL30BAHHE TEIUIOTHI, AJIEKTPUUECKON  WIIU

MEXaHHYECKOW SHEPTHH, OJHOBPEMEHHO BbIpabaThIBaeMbIX 3a cueT BOP).

CoBpeMeHHBIN 3Tan pa3BUTUSL TEXHUKU XapaKTepuzyeTcs pa3pabOTKOW Hu
IIUPOKUM HCIOJB30BAaHUEM JOCTATOYHO HAJEKHBIX THUIIOB OOOpYIOBaHUS s
yrunu3anuu Ternosix BOP. Tlpu co3nannm Takoi TEXHUKU BO3ZHHUKAIOTOObEKTUBHBIE
TPYAHOCTH, CBA3aHHbIE B OCHOBHOM C Da3JIMYHbIMM OrPAaHUYCHUSIMU B
TPAHCIIOPTUPOBKE TETUIOTHI, BEIPAOOTAHHOM 3a CUET CpeiHe- U HU3KOMOTEHIIMATbHBIX

BOP, 1 HEOOX0IMMOCTBIO €€ MCMOJIb30BaHUs BOJIM3U MECT 0Opa30BaHUS TEIJIOBBIX
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oTX0A0B. B TO &Ke BpeMs NPOMBIIIJIEHHbIE OTXOJbl B BHJE CpEIHE- W
HU3KOMOTEHIIMaNbHBIX BOP mouctuHe orpoMHbl (COpocHasi ropsiyasi Bojia, HarpeThie
MPOAYKTOBBIE TOTOKU, YXOMSIIME Ta3bl CpeAHEH TemIepaTypbl, BTOPUYHBIN WU
oTpa0OTaHHBIN Map, KOHJEHCAT U T.1.).

Kak moka3piBaeT oTeUeCTBEHHAs U1 MHUpPOBas MpaKTHKa, HauboJee MOJHOE U
AKOHOMUYECKHU 3(P(HEKTUBHOE UCIIOIB30BAaHUE CPEAHE- U HU3KOMOTEHIHAIBHBIX BOP
POMBIIIJIEHHOTO TMPOU3BOJCTBA OCYIIECTBUMO B TEPBYIO OuYepelb C IOMOIIbIO
TEIJIOBBIX HACOCOB, TEPMOKOMIIPECCOPOB U TPAHCPOPMATOPOB TEIIIOTHI.

[IpumMeHeHue TEMJIOHACOCHBIX YCTAaHOBOK U  TpaHCPOPMATOPOB IS
yTHIM3AUKU TEIIoBbIX BOP U apyrux MecTHBIX HU3KOTEMIIEpATYPHBIX UCTOYHUKOB
Ter10Thl o3BoJisieT Ha 20...60 % cHU3UTHL pacxobl ToruiBa. Hago umeTs B BUY, 4TO
3a pyOekoM B HacTosIlee BpeMsi Yyke paboTaeT HECKOJbKO MHJUIMOHOB
TETJIOHACOCHBIX OTOMHTENIBHBIX CHUCTEM. OTH CHCTEMBI HCIOJIB3YIOT HE TOJBKO
TEIJIOBBIE OTXOJIBI MPOU3BOJCTBA, HO W TEIUIOTY OKPYKAIOIIEero BO3iyXa, TPYHTA,
BOJBI PEK, 03€p M APYTHX BOJAOEMOB, CTOYHBIX BOJI 1 KOMMYHAJIBHBIX CTOKOB U JIp.
TernnoHacocHbIe YCTAaHOBKHM W TEepMO-TpaHC(OpMATOpPHI 3a CUET HCIOJIb30BaHUS
TETJIOThl HU3KOIMOTEHIIUAJIBHBIX HMCTOYHMKOB MOTYT CHA0»XaTh TEIJIOTOW HYXHOTO
MOTEHITMAa W TaKue MPOU3BOJICTBEHHO-TEXHOJIOTHYCCKUE arperarbl, Kak MOCUYHBIC
MAaIlMHbI, CYIIMJIBHBIE YCTAaHOBKH, BBIBAPOYHBIC BaHHBI, YCTPONCTBA IS MOAOTPEBA
U pereHepaluy Macell, CHCTEMbl OUYMCTKH, OOMBIBKH U CYIIIKH ITOABH)KHOT'O COCTaBa Ha
TPaHCIOPTE, CUCTEMBbI Pa30rpeBa CMEP3IIMXCSA IPYy30B U YIAJICHHUS UX OCTAaTKOB U3
BaroHoB W 1McTepH u Jap. CieaoBaTenbHO, TEIUIOHACOCHBIE YCTAaHOBKH, WU
TEPMOTPaHCHOPMATOPHI, MOTYT 3aMEHUTHh TaKHE TPAJAUIIMOHHO HCIIOJIb3yeMbIC
reHepaToOpbl CPEAHETIOTCHIIMAIBHON TEIUIOTHI, KaK MaJO3KOHOMHUYHBIE MTApOBbIC HIIU
BOJIOTPEHHBIC KOTJIBI, a TAK)Ke OOHIEpHBIC UIH KAIOPU(EPHBIC CUCTEMBI, T TAFOIITHECS
OT MECTHBIX JTU0O0 IEHTPAIbHBIX KOTEIbHBIX.

TennoBeie HAcoChl, pabOTAOIIME HAa HHU3KO- M CPEIHEIOTSHIIMAIBHBIX
TeroBbix BOP, npuMmenstoTcst Takxke 115l BRIpaOOTKH X0JI0J1a, KOTOPbIA HE0OX0uM

Kak B He(dTenepepadaThIBAIONICH MPOMBIILICHHOCTH, B XUMUYECKUX U
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HepTEeXUMUYECKUX MPOU3BOJCTBAX, TaK W JJIS KOHJIUIIMOHMPOBAHHUS BO3JyXa B
MIPOMBIILJICHHBIX U KWJIBIX TOMEIIEHUAX B JICTHUUN MEPHO/I.

Haubonee pacnpocTpaHEHHBIMU SIBIISIOTCS BapUaHTHI BBHIPAOOTKU IHEPTUU
(TeruioBoM  WMJIM  dJIEKTpUYEecKoM) 3a cyer BDOP B TemnoBoM Hacoce wuiu

TpaHcpopMarope ¢ JalbHEUIIMM HCIOJIb30BAHUEM €€ B XOJIOJAWJIBHOM YCTaHOBKE

(puc.4.1).

1 2
A3 Jnepius Konod

Puc.4.1 Kombunuposanuas cxema ucnoiv308anusi meniogvix BOP

npouseo0cmea OJisi BblpabOmMKU X01004:
1 — mennosoti HLICOC,'2 — XOJIOOUNbHAS MAUIUHA.

B nenoMm cieayer OTMETUTD, YTO JJIsi YCTAHOBOK YTWJIM3AIMU TENI0BbIX BOP
XapaKTepHO IHEPrOKOMOMHUPOBAHUE, T.€. KOMIUIEKCHOCTb B PEIICHUU MPOOJIEMBI
UCIIOJIb30BAaHUS PA3IMYHBIX UICTOYHHUKOB TETUIOTHI.

HuzkomnoreHnuanpHble TEMIOBBIE OTXO/IbI (OTpaOOTaHHBIA M BTOPUYHBIN TIap,
TETUIBIA BIQXKHBIN BO3IYX, KOHJEHCAT U Apyrue Buabsl BOP) ynoO6Hee u sxkoHOMUYHEE
yJIaBIMBATh U MPEOOPa30BBIBATH C TMTOMOIIBIO TEPMOXUMHUYECKUX TPAaHC(HOPMATOPOB.
CampIii 0011eTOCTYITHBIM UCTOYHUK HU3KOTIOTCHITMAIBHON TETUIOTH — OKpPY KaroIias
cpena, atMocepHBIM BO3yX, €CTECTBEHHBIE BOJAOEMBI, T€0TEepMaIbHbIC BOJBI U T.II.
Kpome ToOro, OrpoMHBIH pe3epB TEIUIOTHI OJICPKUT OOOPOTHAsI W TIOBTOPHO
HCIIOIb3yeMasi BOJA CHCTEM OXJIAXKICHHS MaIluH M pabodmX Tel B Pa3IUIHBIX
TEXHOJOTHYECKUX Tpoleccax. Takas Bojma umeer temrieparypy 20..40°C. uyto He
MO3BOJIIET MCIIOJNB30BaTh €€ TEIUIOTY HEMOCPEACTBEHHO, BrhijeneHue xe ee B
atMocdepy (B Macmtabax ctpansl 10 4 mup "Ik B TO1) HAHOCUT TPHUPOJIE OOIBIION
YPOH H3-3a TEIUIOBOTO 3arpsi3HeHUs Onocdepbl. Takum 00pa3oM, YTUIW3AIUsS TaKHuX
HMCTOYHHMKOB TEIJIOTHI HU3KOTO MOTEHIIMAJIA - BOIIPOC HE TOJIHKO YKOHOMUHM MEPBUYHBIX
HWCTOYHHMKOB SHEPTHH (TOIUIMBA), HO U PEIICHHE 3a/1a4M OXPaHbl OKPYKAOIIEH CpeIbl.
Pemienre Takux BOMPOCOB CTAaHET BO3MOXKHBIM B pe- 3yJIbTaTe 3aMEHbI TPAAUPEH U

JIPYrux oxJjiagureneit 000OpPOTHON BOJIbI HCTIAPUTEISIMU
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TEIUIOBBIX HACOCOB MW TepMoTpaHchopmaTopoB. B 3ToM u coctoutr Haumbosee
palMoHAIbHOE  HCIIOJIb30BAHME  TEIUIOBBIX  OTXOJOB M  YAOBIETBOPEHUS
NOTPeOHOCTEH B SHEPTUU MPU COKPAIIEHUHU PACX0/1a TOIUIMBA Ha LIETH TETUIO(UKALINH.
Crnenyer mMIIb MPOBECTH TIIATEIbHOE TEXHUKO-SKOHOMUYECKOE OOOCHOBaHME
BbIOOpa CXEMBl TETUIOCHAOXKEHHUS C Y4eTOM KOHKPETHBIX HCTOYHHUKOB TETIOTHI,
UMEIONINXCS B HAIMYMM y MOTpEOHTENEH, a Takke cAenaTh 00OCHOBaHHBINA BHIOOD
TEJUIOHACOCHOM yCTaHOBKHM MapaMeTpoB (3a cueT TemiaoBbix BOP  BMmecrto
JIOTIOJIHUTENIBHBIX KOTEJIBHBIX Ha MEPBUYHON DHEPTHUU) CBOIAUTCS K OMPEICICHUIO
JOTIOJIHUTENIBHBIX KalMTAIBHBIX 3aTPaT U €KErOJHBIX PACX0/I0B Ha MPOCKTHPYEMYIO
TOLl ¢ KOTIIaMU-yTUIN3aTOPAaMH, HCIOIb3YEeMBIMU JUIsI TETUIOCHAOKCHHS, W
CPaBHEHUIO UX C TAKUMHU K€ 3aTpaTaMu, HO IPH YCTAHOBKE JOMOIHUTEIBHO TETIIIOBBIX
HACOCOB JJIsI KOMOMHHUPOBAHHOTO YHEPTONPOU3BOICTBA. DTO 3HAUUT, UYTO PUMEHEHHE

TCIIOBBIX HACOCOB OKAXKCTCA pallMOHAJIbHBIM.

Puc. 4.2 Cxema menioHacocHO20 omorineHust

C ucrosib308aHUeM mernsomsl 8000eMO8:
U — ucnapumens,; K — xonoencamop, KM — xomnpeccop; /IP — opoccenv, H—

Hacoc, OIl — omanausaemvie nomeuerus, PO —paduamop OMOoOnJjierHus

I[)'IH OTOINICHHA KXUJIBIX W IMPOU3BOACTBCHHBIX HOMGH_IGHI/Iﬁ B 3UMHUI nepuona

9KOHOMHNYCCKHU HCJ’ICCOO6p33HI>I TCIIJIOBBIC HACOCHI I10 HﬁpO)KHI[KOCTHOﬁ CXEMC.
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Bo3MokHast cxema TEeNJIOHACOCHOIO OTOIUIEHMSI IOMEIEHHUS ¢ UCIIO0Ib30BaHUEM
TEIJIOTBl €CTECTBEHHBIX BOAOEMOB IipuBencHa Ha puc.4.2. Ilocnemgnsas cxema

InpuroaHa v Ajisd MoJy4YCHHUA TCIIOThI OTOIIJICHUA U3 T'PYHTA

Puc.4.3 Cxema ¢ KOMOMHMPOBAHHBIM MCIOJIb30BAaHUEM TEIJIOTHI TPYHTA U

COJIHEYHOM panaluu

Wi CcTouHbIX BojA. [IpuBojx Kommpeccopa OOBIYHO OOECreYuBaeTCsl JU3EIIeM,
MOCKOJIBKY YTUJIU3AIMS €T0 TETUIOBBIX MOTEPh OKA3bIBACT MOJIOKUTEILHOE BIUSHUC Ha
MOKa3aTeM OTONMUTENbHOM cHucTeMbl B 1esioM. Haumbonee pacmpocTpaHeHHOU 3a
pyOexoM SIBISIETCS cXeMa ¢ KOMOMHUPOBAHHBIM MCIIOJIb30BAHUEM TEIUIOTHI TPYHTA U
coiHeuHoM paauanuu (puc. 4.3).

Cnenyer OTMETUTh, YTO YPOBEHb BHEJIPEHHMS TEIJIOHACOCHBIX YCTAHOBOK B
pecnyOnuke emie HeBenuk. HuskonoreHumanbapie BOP nubo mucnonb3yorcs oueHb
Majo, JU00 BOBCE HE HAXOMAT €Ile MOJDKHOTO MpUMEHEHUs. Mexay TeM Takue
TEIUIOBBIE OTXO/IbI 00Pa3yIOTCs MPAKTUYECKU BO BCEX OTPACIISAX MPOMBIIIUIEHHOCTH, Ha
BCEX MPENnpuATHsX. TOJIBKO UCIOIBb30BAHHUE TEIJIOTHI OXJIAXKAAIOIIEH BOJbI TO3BOJIUT
B MacmTabax CTpaHbl €KEroJJHO 3KOHOMUTH 10 50 MIIH.T. ToruuBa (YCJIOBHOTO). DTO
B 2,5 pasa mpeBBIIAeT YKOHOMHUIO, JOCTUTAEMYI0 OTKOMOMHHUPOBAHHOW BBIPAOOTKHU
sHepruu Ha TOLI, u B 5 pa3 — SKOHOMHMIO 3a CUET Pa3IMYHBIX YCOBEPIICHCTBOBAHUMN
B 00J1aCTH TTPOU3BOJICTBA DIEKTPOIHEPTHH.

CrnenoBarenbHO, JJISI 3TOTO0 HEOOXOAMMO ONPEAEIUTh 30HbI KOHIICHTPAIIUU
TEIJIOBBIX BEIOPOCOB MpPEANPUITHH, MPOBECTH KaueCTBEHHBIN aHanu3 coctaBa BOP u
pa3paboTaTh KapTy TEIUIOBBIX BHIOPOCOB. Bce 3TO MO3BOJIUT HE TONBKO MPaBUIBLHO

OLICHUTD 3(1)(1)6KTI/IBHOCTB HCIIOJIb30BaHUS TEILJIOBOM OHCPIUHU HOTpe6I/ITeJ'I$IMI/I, HO U
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noxo0paTh HauboJee pPalMOHAIBHYIO CXeMy Bo3BpaleHus BOP B nukin mose3Horo

HUCIIOJIBb30BaHMA.
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TEMA 5. AKKYMYJIUPOBAHME TEMNNMOBOU U
3NEKTPUYECKOM 3HEPIUM

5.1. 3HaueHMe NpoueccoB aKKyMynuMpoBaHUA.

VYerpoiicTBa miis mpeoOpa3oBaHus BO30OHOBIISIEMOM YHEPTUH MO CPABHEHUIO
C YCTaHOBKAMHM Ha OOBIYHOM M SACPHOM TOIUIUB Pa3IMYAIOTCSA MO TPEeOOBAHUSAM K
aKKyMyJIUDOBaHMI0O M  Tiepefadye Ha  paccrosiHue. Takue  0COOEHHOCTHU
BO300HOBIIIEMBIX HCTOYHUKOB, KaK HU3Kass MHTEHCUBHOCTh U PACCESIHHOCTD, JICTAOT
JUIST HUX TPEANOYTUTEIBHBIM JCIEeHTpaIn30BaHHOe TMoTpebienue. bomee Toro,
OHEPTrUI0 OT ATHUX HMCTOYHUKOB YacTO HE HYXHO OyAeT mepeaaBaTh Ha OOJbIINE
PacCCTOSIHMSI, TaK KaK HICTOYHUKH YK€ pacIpe/IelICHbl B MPOCTPAHCTBE.

Tak kak TOJE3HOCTb YCTPOMCTB IS TpeoOpa3oBaHUs BO300OHOBISIEMOU
DHEPruy OCHOBaHAa Ha TEpepadOTKe HE3aBUCUMBIX OT HAC CCTCCTBCHHBIX IMOTOKOB,
CYLIECTBYET TMpobiieMa TMPUBEIEHUS B COOTBETCTBHE BBIPAOOTKHM DHEPrUU U
NOoTpeOHOCTH B HEl B paMKaM BPEMEHHOI'O CIpOca, T.€. B BbIPABHUBAHUU CKOPOCTHU
notpebsienus sHeprun. [lociaenHsss u3MeHseTcs BO BpEMEHU B MaciTaba MecsIleB
(Hanmpumep, IJis 000rpeBa KUJIHUI B 30HAX YMEPEHHOTO KIIMMaTta), THeH (Harpumep,
JUTSI ICKYCCTBEHHOTO OCBEIIECHMSI) U JJaXKe CEKYH]I (B MOMEHTHI BKIIOUEHUS KPYITHBIX
Harpy3ok). B MPOTHUBOIIOJOXKHOCTh DJHEPreTUKE Ha TPATUIMOHHOM TOTUIMBE
MoJiyqaeMasi U3 OKpY>KarolIel cpebl MOITHOCTh BO30OHOBISIEMBIX HCTOYHMKOB HAM
HE TIOJIKOHTPOJIbHA.

VY Hac ecTh BBIOOD: JMO0 MOATOHITH HArPY3Ky K HHTEHCUBHOCTHU. JOCTYITHOU
TUIsE TIpeoOpa3oBaHusl BO3OOHOBISIEMOM IHEPTrUu, MO0 HAKATUIMBATH SHEPTUIO IS
MOCJICYIONIETO HWCIIONBh30BaHUA. Y HAc Ha BBIOOP caMble pPa3IMYHBIE CIIOCOOBI
AKKyMYJIUPOBaHHUS:

»  XUMHYECKHE;

»  TEIUIOBBIE;

»  DIIEKTpUUYECKHE, B (popMe MOTEHIINATLHON WM KHHETHYECKOW SHEPTHH.
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AKKyMyJIUpOBaHHWE DJHEPrMM - HE HOBasd KOHLENIMUS B DJHEPrETHKE.
HckonaeMble TOIUIMBA B 3TOM CMBICIE SIBISIIOTCA 3(P(EKTUBHBIM aKKyMYJSTOPOM C
BBICOKOM IIJIOTHOCTBIO dHepruu. OAHAKO IO MEpe TOro, Kak MCTOYHUKH TOIUIMBA
CTaHOBSTCSI BCE MeEHee JIOCTYIHbIMU M Bce O0oyiee JOPOTUMH, TMOSBISETCS
HEO0OXOJIUMOCTh B Pa3BUTHH APYTHX METOJ OB aKKYMYJIMPOBaHUS, U B KAUECTBE OJTHOTO

M3 HUX - IPOU3BOJACTBA BO300HOBJISIEMOT'O TOILINBA.

5.2. XuMmmnueckoe akKkymynmposaHue.

DHeprusi MOXET yJIEPKUBATHCSA B CBSA3SIX MHOTMX XUMHUUYECKUX JJIEMEHTOB U
BBIICJISITCSL B TIPOIIECCE IK30TEPMHUUECKUX PEAKIUM, U3 KOTOPhIX HanboJee U3BECTHO
ropenne. HMuorma HeoOXoaMMO TPUMEHUTh JJIA 3allycka TaKoW peakiuu
NpeABAPUTEILHON  HArpeBaHWE WM  KaTajau3aTopbl  (Hampumep, JH3UMBI).
buonornyeckre KOMIOHEHTHI MPECTABISAIOT OCOOBIH cilydail. 371ech peub UIET JHIIb
O HEOPraHMYECKHX COCIUHEHUSX, SBISIONIMXCS Hauboliee pacripoCTpaHEHHBIMU
AKKyMYJIITOPAMH, SHEPTUsI KOTOPBIX BBIAEISETCS IPU CTOPAHUU B BO3IYyXE.

Boaopoa. Moxer ObITh MOJYYEH ITyTEM DJJIEKTPOJIM3a BOABI C IOMOIIBIO
m000ro MCTOYHMKA TOKa. B Buae raza oH MOXeT OBITh HAKOIUICH, MepeaH Ha
pPacCTOSIHUE M COXOKEH JUIsl TOJIYYEHHUs] TEIUIOBOM JHEpruu. EXMHCTBEHHBIM
NPOAYKTOM CrOpaHus BOJOpOJa SBISIETCS BoOJa: HE 00pa3yercs HUKaKUX
3arpsI3HSIONINX BEMIECTB. JHTANbMN 00pa3oBanus Bogopoaa H=-242 x]Jx/morb, T.€.
npu obpazoBanuu 1 moms HoO (18 1) Beimenmsiercs 242 JIx TemIoBOMl >HEpPrum.
XpaHUTh BOAOPOA B OONBIIMX KOJIWYecTBaxX Hempocto. Hambonee oOemraroniuii
crnoco0 - WCMOJB30BAaHUE TMOJ3EMHBIX KaBEpH, MOJOOHBIX TEM, H3 KOTOPBIX
noObIBaeTcsl MpUpoAHbIN ra3. Ho XxpaHeHue ra3a - Jake MoJl BHICOKMM JaBJICHUEM -
TpeOyeT 3HayuTEeIbHbIX 00BbeMOB. HeoOXoauMo 3amMeTuTh, YTO BOAOPOA MOKHO
nepeiaBaTh YepPe3 Pa3BETBIECHHYIO CETh TPYOOIPOBOOB, UCIOIb3YEMbIX ceilyac Ns
noja4yv MPUPOJHOTO rasza BO MHOTMX cTpaHax mupa. Kpome TOro, cymecrByer

BO3MOKHOCTh C 00JIbIION 3P (HEKTUBHOCTHIO UCIIOIB30BATH €r0 JJIS
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HEMOCPEACTBEHHOTO  TOJMYYEHHUS DJEKTPOIHEPTHU C  TMOMOIIBI0  TOIUIMBHBIX
3JIEMEHTOB.
AMMmuak. B oTiamume oT BOABI aMMHAaK MOXET OBITh pas3loXKeH Ha
COCTaBJISIFOIINE AJIEMEHTHI TIPH JOCTYITHBIX TeMIIepaTypax:
N2+ 3H2 < 2NH3
B coueTaHuu ¢ MpUHIUIIOM TETUIOBOTO JIBHTATEIS ATAa PEAKIIHS MOXKET CTaTh
OCHOBOM  HaumbOosee 3(pPexkTuBHOro  crmocoda  HENPEephIBHOTO  MOJYyYEHHS

QJICKTPOSHCPIUU 3a CUCT UCIIOJIBb30BAHUA COJIHCYHOT'O TCILIA.

5.3. AKKyMynupoBaHMe TenroBOn 3Heprum.

Hcnonb3oBaHrne HU3KOTEMIIEPATYPHOI'O TEIIa COCTABJISIET CYIIECTBEHHYIO
4acTh MHUPOBOro moTpedieHus dHeprur. CylmIeCTBEHHO HE  0053aTelIbHO
UCITIOJIB30BaTh ISl 000TpeBa BHICOKOTEMIIEpaTypHbIE UCTOUYHUKH YHEPTUH, KOTOPHIS
ropasio jyuie coepeub sl apyrux nenei. s odorpesa Kuauin O0JIbIe MOIXOASAT
NaCCUBHbIC MPUEMHUK COJHEYHOIO TEIJja B COYETAHUHM C  TEIJIOBBIMHU
AKKyMYJIITOpAMH, TIOJJICPKUBAOIIMMHA KOMGOPTHBIC YCIOBHUS [0 HOYaM W B
nmacMypHbie ITHU. boiee
TOr0, HMEHHO B TeX
Cy4asix, Korja, dHeprus

HCIIOJIB3YCTCA IIPHU HU3KHUX

TeMIepaTypax, T

XapakTEePHBIX I CPEBI,

Teru1000MEeHHHK

ee 0COOEHHO LIEHHO

HaKaIlMBaTh B (opme Puc. 5.1 T pynmoewiii akkymyasimop menia

tera. TemioBoe akKyMyJlIUpOBaHUE MIOJJOTBOPHO U MPH UCIOIB30BaHUU "OTXOH0B"
TeIJia, BO3HUKAIOIINX B Ipoliecce padOThl pa3iIUyYHbIX YCTAHOBOK. 3alacTUCh HA TPHU
Mecsila TeIIoM Jjisi 000rpeBa *KUJIoro Joma - BIOJHE pemaeMas 3a1ada. [Ipasna npu

O9TOM Ba>XHO HE€ TOJIBKO CACIIATb XOpOHII/Iﬁ IIPOCKT, HO U I'PaMOTHO €r0 pCain30BaThb.
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B dacTtHOCTHM, HEOOXOAMMO KAauyeCTBEHHO BBINIOJIHUTH TEIUIOM3OJALUIO U
MIPEIOXPAHUTH JOM OT CBHIPOCTH, CHAOIUThH €T0 YIPABIIEMOW CUCTEMOUN BEHTHIIAIINH
(BO3MOXXHO, C pEUUPKYISLIUEH TeIula), HMCIOJIb30BaTh BcC€ "OTXOAbl" TEmia OT
OCBCIIICHMSI, TPUTOTOBJICHUS THUIIHM, JKU3HEICATCILHOCTH CaMHX OOWTaTeseH.
CymIecTBYIOT TpPHUMEPHl TOJ00HBIX BBICOKOTEXHOJIOTHYHBIX JIOMOB, 00JIaIafOIIAX
KpOME BCET0 MPOYETo MPEeKPACHON apXUTEKTYPOH 1 CO3JAONINX UICATBHBIC YCIOBUS
it ku3HU.  OTMETHM, 4YTO B KA4YeCTBE aAKKyMYJUPYIOIICH TEIUIO CPEabl
NPEIIMOYTHTEIILHEE UCIIOIh30BaTh BMECTO BOBI CKAJIBHBIC TIOPOJIBI.

Ha pwuc.5.1. moka3aH mpuMep HMCIOJB30BaHUS aKKyMYJIsTOpa TeIjla B BHJIC
I'PYHTOBOTO TEIJIOOOMEHHHUKA.

B TedeHne KopoTKOT0 IEpHOIa MPOIOKUTEILHOCTHIO JI0 YEThIPEX JTHEH CaMH
3IaHUS MOXKHO HCIIOJIb30BaTh B KA4YeCTBE AaKKyMyJsaTopoB Tema. [lpu
NPOSKTUPOBAHUE 3JIaHUW JUISA CTPAH C KApKUM KIIMMAaTOM Ba)XHOE NMPUMEHEHHUE TI0
aHAJIOTUH C CO3/IaHUEM 3aIacoB TEIlIa MOXKET HAaWTH aKKyMYJIMPOBAaHHE XO0JIOAA.

W3BecTHO, YTO HCMONB30BAHUWE AKKyMYJIHUPOBAHUS TEIUIAa B IIUPOKOM
MacmTabe BBICOKOMIUPOTHHIMA MOPCKMMHU CTPaHAMH TO3BOJIMJIO OBl PEIIUTH
po0OsieMbl CHAOKEHHS TETJIOM 3a CYET Pa3BUTHS BETPO- U BOJHOPHepreTuku. O6a »Tu
UCTOYHWKA HauOoJee MPOU3BOAUTENbHBI 3UMOM, @ UX MOIIHOCTh, XOTS ¥ U3MEHSIETCS
NEPUOUYECKU Yac OT 4Yacy, PEJKO CYIIECTBEHHO MajaeT 0oyiee 4YeM Ha HECKOJIBKO
nHed. 3HaYuTeNbHO OOJBIIEH TEIIOEMKOCTHIO B OrPAaHUYEHHOM HMHTEpBale
TEMIIEPATyp IO CPaBHEHUIO C CHUCTEMaMU HCHOJB3YIOIINE TMOTJIONMICHNE Tera,
o0nagaroT Marepuaybl, MPU HW3MEHEHUU TeMIlepaTyphl H3MEHSIoNmMe (a3zoBoe
coctostaue. Hanpumep, rimayoepoBy coib (NazS04-10H20) MokHO HMCITOIB30BaTh IS
aKKyMYyJIMUPDOBAaHMS Temia yxe Nnpu KomHaTHOM Ttemnepatype. I[lpu 32 °C ona
paznaraetcst Ha HachimeHHbIH pacTBOp N2SO4 ¢ BeimagenneM wactu Na;SO4 B ocamok.
Dra peakius odpatuma u faet 250 kJx/kr ~ 650 MJ[x/M° TernoBoiisneprun. Tak kak
OombIIas 4acTh CTOMMOCTH aKKyMYJATOPOB Uit 00OTpeBa 3MaHM CBSI3aHA CO
CTOMMOCTBIO KOHCTPYKIIMH, TaKue aKKyMYJSITOPBI MOTYT OKa3aThCs JCIICBIIC, YEM

BOASAHBIC €EMKOCTH C 0oJjiee HU3KOU YHGHBHOﬁ IINIOTHOCTBHIO 3altaCaHus
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sHepruu. K coxkaneHuto, enie He pa3pelieHbl HEKOTOPbIE TPYJHOCTH MPHU CO3AaHUU

MOJI00HBIX aKKYMYJISITOPOB.

5.4. AKKYyMYnUMpoBaHMue 3J1eKTPUUYECKOMN IHEeprum.

OnexkTpuyecTBO - Haubosee coBeplleHHass (opma SHEPruu, U MOITOMY B
HAIpPaBJIICHUH TOUCKOB JEUIEBbIX U AI(P(HEKTUBHBIX METOJOB €r0 aKKyMYJIUPOBAHUS
JENAa0TC OTPOMHBIE YCHIIUSA.

Y CTpoiCcTBO JOMYyCKAOIIEe KAK MOTIONIEHNE, TAK U BbIIaYy 3JIEKTPOIHEPIUH,
HA3bIBAIOT DJIEKTPUUYECKON AaKKyMYJISTOpPHOM Oarapeedl WM 3J1eKTPUYECKHM
AKKYMYJISITOPOM.

DNEKTPUUYECKUE AKKYMYIISITOPHI SIBJISTFOTCS CYIIECTBEHHOM YacThIO MOYTH BCEX
(OTOANEKTPUUECKIX M HEOOJBIIMX BETPOIHEPIreTUYECKUX YCTAHOBOK, BEHAYTCA
paboThI 10 co3aanuio AP HEKTUBHBIX AKKYMYJISITOPOB JIJIsl TPAHCIIOPTHBIX CPEACTB.

CBHMHIIOBO-KHMCJIOTHBII aKKYMYJATOP. XOTSI MHOTHE 3JIEKTPOXUMHYECKUE
peakuuu oOpaTUMBI, TOJBKO HEKOTOPBIE U3 HUX HA MPAKTUKE MOIXOIAT ISl CO3aHuUs
AKKyMYJISITOPOB, KOTOpbIE ObI AOIMYyCKaIl Obl COTHU IIUKIIOB TIPH 3apsIIHO- Pa3psAHbIX
Tokax or 1 g0 100 A. Hambonee M3BECTEH M IIUPOKO HMCIOJIB3YETCS CBUHIIOBO-
KHUCIIOTHBIN aKKyMyJsiTop, n3ooperennsii [Imante B 1860 r.

Takoli akkymMymsTop HabupaeTcsi U3 OTACIBHBIX dJeMeHTOB. Kak u B moboM
NIEKTPOXUMUYECKOM 3JIEMEHTE, 3IE€Ch HUMEITCA JIB€ IUIACTUHBI-3JIEKTPOJBI,
[IOMEIICHHBIE B POBOJASIINANA pacTBOP-IIEKTPOIUT. B ciiydae CBUHIIOBO-KMCIOTHOTO
aKKyMYJISITOpa 3J1EKTPoibl (POPMUPYIOT B BUJE CETOK, SIMEHKHU KOTOPBIX 3alOJHEHBI
acTaMy M3 CBHMHIIA M JUOKCHJA CBHHIA. B KayecTBe 3JE€KTPOJUTA HCIOJIB3YETCS
CEpHasl KUCJIOTA.

Ha mpaktuke Henw3s JOMyCcKaTh pa3psiaa akkymysstopa Oonee yem Ha 50%
OT 3aIIaCEHHOI dHEPIUH, B IPOTUBHOM Ciydae OH OyzaeT pazpymatbcs. Takue pa3psbl

Ha3bIBAIOT "TIIyOOKUMHU pazpsgamu’.
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TonauBHbIe 3jieMeHTbI. TOIMIMBHBIA 3JIEMEHT MPeoOpa3yeT XUMUUECKYIO
SHEPrUI0 TOIUIMBA HEMOCPEJICTBEHHO B AJIEKTPUYECKYIO, MUHYS MPOMEXKYTOUHYIO
CTaJMIo CkuraHus. Tak Kak mnpeoOpa3zoBaHuE TeIulo-padoTa 37eCh OTCYTCTBYET,
3 PEKTUBHOCTh TOIUIMBHBIX JJIEMEHTOB HE TMOJMANAET IOJ OrpaHUYCHUE BTOPOIO
3aKOHA TEPMOJMHAMUKH, KaK 3TO IPOUCXOJUT B OOBIUHBIX CUCTEMAX TOIUIUBO - TEIJIO-
pabota - anexktpodHeprusi. Teopetuuecku KI1J] mpeoOpazoBaHuss XUMUYECKOHIHEPTUH
B JIEKTPUYECKYIO MOKeET gocturarb 100%.

AHaJOTMYHO AaKKYMYJIATOPY TOIUIMBHBIA 3JIEMEHT MMEET JBa 3JIEKTPOAa,
pa3ze’eHHbIX JIEKTPOJIUTOM, MEPEHOCSIIUM HOHBI, a He 3JeKTpoHbl. Bogopon (miu
Ipyroi npeoodpa3yeMblii KOMIIOHEHT) MOABOJUTCA K OTPULIATEILHOMY JJIEKTPOAY, a
KUcIopoa (WK BO3yX) - K MOJIOKHUTENIbHOMY. B pe3ynbrare karanusa Ha MOPUCTOM
aHo/Ie MOJIEKYJIbI BOAOPOA Pa3laratoTcsi Ha BOJOPOAHBIE NOHBI U 3JEKTPOHBI. VOHBI
H* Murpupytot uepe3 371eKTposuT (0OOBIYHO KHMCJIOTA) K KaTOy, TIE COSAMHSIIOTCS C
AJNEKTPOHAMH, TOCTYMAIONIUMU Yepe3 BHEIIHIOK IIeMb, U C KUCIOPOAOM, 00pa3ys
BOAY.

O} pexTUBHOCTD pPEATBHOTO TOIUIMBHOTO JJIEMEHTAa 3HAYUTEIBHO HUXKE
teopetrnueckux 100% BO MHOrOM MO TEM € NPUYHMHAM, YTO M Y AJIEKTPUUYECKOTO
akkymysstopa. OnHaKo 3Ta BETUYMHA - BEPOSITHOE 3HAUCHUE JJIsl MPeoOpa3oBaHUs
XHUMHUYECKON dHepruu B ayekrpuueckyro (40%) - He 3aBHCHUT OT TOro, paboraeT
TOTUIMBHBIN 3JIEMEHT HA MOJIHYK0 MOIIHOCTh WJIM HET (B OTJIMYHME OT JU3EJIbHBIX
JBUTATENel, Ta30BbIX TYpOUH U T.J.)

KpynHoMacuitaOHble TOIUIMBHBIE 3JEMEHTHl HE JAOT CYIIECTBEHHOM
HSKOHOMHH. DTO CBSI3aHO C TEM, YTO COCIMHEHHBIC B 0aTapew OTIEIbHbIC TOILTNBHbBIE
3JeMEeHThl UMET TmpumepHo Takou xe KIIJI. B cBi3u ¢ 3tm cuuraercs
MPEANOYTUTENIbHBIM ~ CO3/IaHHE CPABHUTEIBLHO HEOOJBIIMX CTAHIUA MECTHOTO
3HaueHus MomHOCThIO 10 100 kBT. UHTEpecHO, 4yTO OTAeNbHOE 3aHIE MOKHO OBLIO
OBI C TOMOIIIBIO TOTTUBHBIX DJIEMEHTOB 00€CTICUNBATH M DJIEKTPOIHEPTUEH, U TEIIIOM
(OHO BbIIETSIETCS TPU PAaOOTE TOIJIMBHBIX SJIEMEHTOB) MPU TOM K€ PACXOE TOIUINBA,

KOTOPOE€ B OOBIYHBIX YCIOBUSIX TPATUTCS TOJIBKO HA 00OTPEB.
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OCHOBHOW NPUYUHOM, O KOTOPOW TOIUIMBHBIE JIEMEHTHI HE HAaXOIST IOKa
IIMPOKOI0 MPUMEHEHHS], IBJISIETCSA UX BBICOKAs yCTaHOBOYHAsi cTouMocTh (Oonee 2000
10u1./KBT).

AKKYMYJIMpPOBaHHMEe JJIEKTPOIHEPru¥M B BHAE NOTEHHUAJIBLHOW WM
KMHETHYECKOH IHEPIruM Ppa3jIuvdHbIX TeJl.

Boaa:

o IM'uaposHepreTHdecKkrue CUCTEMbl MIPUBOASTCS B JICUCTBUE MPUPOIHBIMU
notokamu. PaGoTaroiue B AByX pekuMax ruapoakkymynupytomnme ctaniuu ('ADC
puc.3.6) UCTIONB3YIOT JIBa pe3epByapa - BepxHui u HKHUN. Korga B aHeprocucreme
UMeeTCsl M30BITOK MOIIHOCTH, BOJIa 3aKaYMBACTCS B BEpXHUM OacceliH, obecrieunBas
reHepupoBaHue 3viekTpodHeprun. Ha mpaktuke B ['ADC uCnonb3yrT arperarthl,
paboTaronue B JBYX pEXKHMMaxX: KaK HACOChl, U KaK TYpOUHBI. YK€ IOCTPOECHO
HECKOJIBKO JJOCTATOYHO KPYIMHBIX CTAHIIUM ATOTO THUIIA JIJIi BHIPABHUBAHUS KOJeOaHUN
noTpeOHOCTEeH dHEPreTUKH. ITO obdecreunBaeT padbory TpaauuoHHeIXx ADC u TOC ¢
MIOCTOSIHHOM Harpy3koil B Haubosee >(p¢deKTUBHOM pexume. B cBsi3u ¢ Tem, 4To
okool15% mnonBogumort sHepruu B ['ADC wumer Ha oOecrieueHue OBICTPOTO
NEPEKITIOUCHHS arperatoB ¢ OJIHOTO peXuMa Ha Jpyroi, a eme okosno 15% Ttpaturcs
Ha TPEHUE W nepepacnpe/ieieHrue MOTOKOB, HAMITYUIITHE SKOHOMUYECKHUE TTOKa3aTeNnu
TaKUe CTAHIIMU JaBaj Obl IPU aBTOMATUYECKOM YIPABICHUH HArPy3KOH.

MaxoBuKu:

e KuHernueckas sHEprus Bpallarolerocs Tena:

E=Jw?/2
rae J - MOMEHT HHEpLUHU TeJla OTHOCUTEIBHO €ro OCH BpallleHHUS],
W - yTJI0Basi CKOPOCTb, paji/c.

J171s1 Toro yToObl UCTIOB30BaTh MAXOBHUK B KAUYECTBE aKKyMYJISITOpa SHEpPruu (a
HE MPOCTO BBIPABHUBAIOIIETO XOJI YCTPOICTBA), €My HE0OXOJUMO COOOIIUTH IO
BO3MOXHOCTH OOJBIITYyI0 CKOPOCTh. OIHAKO YIriioBas CKOPOCTh OTPAHUYMBACTCS
HaNpsDKEHUSIMU,  pa3pblBAlONIMMHM  MaxOBHUK TpU  BpallleHUU TMOJ JIeUCTBUEM

I_IeHTpO6e)KHBIX cun. IlmoTHOCTH OHCPIUK BPAIAarOCrocsa MaxOBHKa 3daBHCHUT OT
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Marepualia MaxoBUKa U OT ero (opmMbl. MaxoBUKHU MO3BOJISIOT MOJIYUYUTh IIOTHOCTh
sHepruu 10 0.5 MJDx/kr (Jiydiie 4emM y CBUHIIOBO-KHCJIOTHOTO aKKyMyJISITOpa) WU
Jaxe Bblle. {7 MCroJib30BaHUS C 11€JIbI0 BHIPABHUBAHMS MOTPEOJICHUSI SHEPTUU B
KPYITHBIX JHEProceTsIX MaXOBUKH MOTYT OBITh YCTAaHOBJIEHBI TIJi€ YTOJHO, TaK Kak
3aHUMAIOT CPaBHUTEIBHO Mayio MecTa. biok ¢ maxoBukoM maccoit 100 T umen Obl
aKKyMYJIUPYIOIMYI0 crnocoOHocth mpumepHo 10 MBtu. mpu eme OGosbiimx
NOTPEOHOCTAX JIOCTATOYHO CO3/1aTh KAacKaJl M3 HECKOJIbKUX MOJO00HBIX "MHUHU'-
0yiokoB. MaxoBUKH, KpPOME TOTO, TMPEJCTABISIOT HWHTEPECHYIO aJlbTEePHATUBY
TPAJAUIIMOHHBIM aKKyMYJATOPHBIM OaTapesiM JJisl MHUTAEMBIX JJIEKTPOIHEpruen
TPAHCIOPTHBIX CPEJICTB, OCOOCHHO B CBSI3U C TE€M, UYTO WX MOA3apslKa TpeOyeT
3HAYMTEIILHO MEHBIIIE BPEMEHH.
Cokarblii BO31yX:

Bo3nyx MoxkeTr ObITh OBICTPO CXKAT M MEUICHHO paclIMpeH. 3a CYeT 3TOTo
JIETKO BBIPABHMBAThH OoJblIuE (DIyKTyallMu JaBieHUS B THIPABIMYECKHX CHCTEMAX.
JlonycTrmasi TUIOTHOCTh DHEPTHM C HMCIOJIB30BAHMEM CHKATOTO BO3AyXa YMEPEHHO
BbICOKA. [J1aBHOM TPYIHOCTHIO TMPU TaKOM CHOCOOE aKKyMYJIHpPOBAaHUS SHEPTHUU

OKa3bIBACTCA CHUKCHHC ITIOTCPDb B IIPOUCCCC CKATUA OT HAIPCBAHUA.
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TEMA 6. ODQHEPrOCBEPEXXEHME B CUCTEMAX NOTPEBJIEHMA
JHEPIrOPECYPCOB
6.1. OcHoBHbIEe MmeToAabl U Nnpubopa perynupoBaHus,

KOHTPOJA U yYeTa TENJIOBOU U IJIEKTPUUYECKOMU IHEeprum.

TennoTexHUYEeCKHEe HW3MEpPEeHUSl CIyXaT ISl  ONPEACICHHS  MHOTHX
bu3MYeCKUX BEIWYUH, CBA3AHHBIX C MpOllecCaMu BBIPAOOTKHM U MOTpPeOICHUs
TEIUIOBOM 3HEeprur. OHU BKIIOYAIOT OMPEACICHHE KaK YHMCTO TEIUIOBBIX BEJIMYUH
(TemmepaTypbl, TEIUIOTHI CrOpaHusi, TEIUIONPOBOJAHOCTH U TMP.), TaK U HEKOTOPHIX
Ipyrux (IaBjIeHUs], pacxo/jaa U KOJUYECTBA, YPOBHS, COCTaBa Ta30B U TIP.), UTPAFOIINX
BOXHYIO pOJb B DJHepretuke. M3mepeHus (QuU3NUECKUX BEIUYUH JEIATCS Ha
MPOMBINIJICHHBIE (TeXHUYECKHe) W JabopatopHbie. [IpombllsieHHBIE H3MEpPECHHS
UMEIOT CPAaBHUTEIBHO HEBBICOKYIO TOUYHOCTD, IOCTATOYHYIO I TPAKTUUECKUX LIEIIEH,
U TPOU3BOASTCS MPUOOpPAMHU, YCTPOMCTBO KOTOPBIX OTBEYAET WX HA3HAYCHUIO U
ycloBusiM paboThl. JlabopaTopHble U3MEpPEHUS OTIMYAIOTCS BBICOKOH TOYHOCTBHIO
Onaromapsi NMpUMEHEHHUI0 00JIee COBEPIICHHBIX METOJO0B W NPUOOPOB U YHUETY
BO3MOJKHBIX MOTPEIIHOCTENH. DTOT BUJ WU3MEPEHUN MPOU3BOAUTCS MPHU BBINOIHEHUH
HAYYHO-HMCCIIEIOBATENBCKUX PA0OT, HANTAJOYHBIX W MPOBEPOUHBIX paboT. s
ONpENIENICHUs] 3HAYEHUN HU3MEPSIEMON BEJIMYMHBI CIyXAaT MpPsSMble U KOCBEHHBIC
u3Mepenust. [IpsMbie n3mepenus, xapakrepuzyembie paBeHCTBOM (1-1), 3akimtouarorcs
B HEMOCPEJACTBEHHOM CPAaBHEHUH U3MEPSIEMOW BEJIMYMHBI C €IUHULIEH U3MEPEHUS TTPU
MOMOIIA MEPBhl WM H3MEPUTETHLHOTO MPUOOpa CO IIKAJIOH, BBIPAKEHHON B ATHX
eauHunax. Tak, HampuMmep K NPSIMBIM OTHOCATCST MU3MEPEHHUsI JIMHBI — METPOM,
JNABJIICHUS — MaHOMETPOM, TEeMIepaTypbl — TEPMOMETpOM H T.A. brarogaps
HarJsiIHOCTH M TPOCTOTE MpSIMbIE H3MEPEHUs MOJYYWJIM B TEXHHUKE OO0JbIIOE
pacnpoctpaneHre. KoCBeHHbIE N3MEPEHUST MPETYyCMATPUBAIOT ONIPEAECIEHUE HCKOMOW

BCINYNHBI Q HC HCIOCPCACTBCHHO, a IIYTEM IIPAMOIro HM3MCPCHUA OI[HOI71 N

HECKOJIbKUX Apyrux BeauuuH: A, B, C, ..., ¢ KOTOpbIMU OHa
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CBsI3aHa (PYHKIMOHAIBHOU 3aBUCUMOCTHIO. [Ipu 3TOM BhIUMCIIEHHE U3MEPSIEMOI
BEJIMYMHBI TPOU3BOJUTCA 1O (PopMyIe:
Q=f(AB,C ...)

[IpumepaMu KOCBEHHOTO M3MEPEHHUs, TPUMEHSIEMOTO B TEX Ciydasx, Korja
HEBO3MOKHO TPOU3BECTH MPAMOE U3MEPEHUE WIIU TTOCIIEHEE SABISECTCS MEHEE TOUHBIM
10 CPAaBHEHMIO C KOCBEHHBIM, CITyKaT: ONPEJECICHUE PacXo/ia BEIIECTBA MO Mepenaay
JABJICHUsI B CYXKArOIIEM YCTPOMCTBE, KOJWYECTBa BOJABI B 0Oake IO YPOBHIO B
yKa3aTeJIbHOM CTEKJIE U Mp.

MeTtoaoM HM3MepeHH HA3bIBAETCS COBOKYITHOCTH NMPUEMOB HMCIIOJIb30BAHUS
MPUHILIMIIOB U CpeCcTB u3MepeHuid. CyllecTByeT psiji METOAOB U3MEPEHUM, U3 KOTOPBIX
HanboJiee pacpOCTpaHEHHBIMHU SIBJISFOTCS : METOJI HETIOCPEICTBEHHOM OIICHKH, METO/T
CpaBHEHUS C MEPOM U HYJIEBOU METO/I.

Meton HemoCpeACTBEHHON OWEHKM TMPEIyCMaTpUBACT OMNpPEACICHUE
UCKOMOW BEJIMYUHBI TI0 OTCUCTHOMY YCTPOMCTBY H3MEPUTEIBLHOTO TIpubOpa,
HalpuMep IO TMOJIOKEHUIO YKA3aTEJIbHOM CTPEJIKM MAHOMETPA OTHOCUTEIBHO €ro
IIKaJIbl.

MeTox cpaBHeHHsI C MEPOW COCTOMT B TOM, YTO HM3MEpseMas BEIMYUHA
CPaBHUBACTCA CO 3HAYEHHEM, BOCHPOU3BOJAUMBIM MEPOW IS JTAHHOW BEJIWYHUHBI,
HaIrpuMep, IPU U3MEPEHUH JJTHHBI KATMOPOBOYHBIM METOIOM.

HyJieBoii MeTo SIBJISIETCS] pa3HOBUIHOCTHIO METO[a CPABHEHHUSA C MEPOM. 311€Ch
pe3yJIbTUPYIOIIEE BO3JACHCTBUE JIBYX BEIUYHUH (M3MEPSEMOM W BOCHPOU3BOAMMOMN
MEpOii), HalpaBJICHHBIX HABCTpedy JAPYTr JPYyTry, NOBOAMUTCS 10 Hyns. [Ipumepom
MOXET CIIY)KHTh HM3MEPEHHME MaCChl BEIIECTBA HA pPBIYAXHBIX Becax C

YpaBHOBEIIMBAHUEM €€ KaTMOPOBAHHBIMU TPY3aMH.

Kaaccndukanus u3mMepuTeIbHbIX IPUOOPOB.
OcHoBHast KiaccuPpuKanus TpeaycCMaTPUBACT ACICHHE TPUOOPOB IO POIY
U3MEPSIEMbIX BEIUYMH. YCIOBHO NPHUHSTHI CIEAYIOIIME HAaUMEHOBAaHUS HaubOoJliee

pacrpoCTpaHeHHbIX MPUOOPOB, MPEIHAZHAUCHHBIX JJIsI U3BMEPECHMUS:
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Y

TEMIIEPATYPbl — TEPMOMETPBI U IUPOMETPHI;

Y

JABJICHHS] — MAaHOMETPBI, BAKYYMMETPbI, MAHOBAKYYMETPHI, TATOMETPBHI,
HaAIoOpoOMETpPbI U OapOMETPBHI;

pacxo/ia ¥ KOJIMYECTBA — PACXOIOMEPBI, CYETUUKHU U BECHI;

YPOBHS )KMJIKOCTH U CBIIIyYHX TEJN — YPOBHEMEPHI U YKA3aTEIU YPOBHS;

CoCTaBa JBIMOBLIX I'a30B — I'a30aHaJIM3aTOPLI;

YV V VYV V

Ka4yecTBa BOJBI U Mapa -- KOHTYKTOMETPHI U KUCIOPOAOMEPHI

JlomomHUTENbHAS KIacCU(PUKAIMS TOIpa3IeiseT yKa3aHHbIe TPHOOPHI Ha
CJICTYIOIIUE TPYIIITBI:

» T0 Ha3HAYCHHUIO — TIPOMBIIIICHHbIC (TEXHUYECKHUE), JabopaTOpHBIE,

00pasIoBbIC U ITATOHHBIE;
» 10 XapakTepy IIOKa3aHWH — IIOKa3bIBAIOIINE, PETHCTPUPYIOIINE
(caMOIUITyIIIKE W TICYATAOIINE) U HHTCTPUPYIOIIIHCE;

» 10 popMe TpeICTABICHHUS TTOKa3aHUI — aHAJIOTOBBIC U ITU(PPOBEIC;

» TI0 TIPUHIINITY JCHCTBHS — MEXaHWYECKHUE, DIIEKTPUUECKHE, KUIKOCTHBIC,
XUMHYECKHUE, PaIMON30TOIHbBIE U AP.;

» TI0 XapaKTepy MCIOIb30BaHUS — OTIEPATHBHBIC, YICTHBIC M PACUCTHBIC;

» 10 MECTOIOJIOKCHUI0O — MECTHBIE W C JUCTAHIMOHHOW Iepeaadei
MMOKa3aHUM;

» 110 YCIIOBHSAM pabOThI — CTallMOHAPHBIC (IIUTOBBIC) M IEPCHOCHBIE;

» 10 rabapuTam — MOJIHOTadapuTHBIC, MAJIOTa0apPUTHBIC H MUHUATIOPHEIC.

[Toutn Kaxabli U3MEPHUTEIBHBINA MPUOOP MOXKET OBITh OTHECEH K JI00M u3
YKa3aHHBIX BBIIIE TPYIIIL.

[IpubGopsl, wu3MepsmOIMIKEe pacxojl, Ha3bIBAIOTCS  pacxogomepamu. B
3aBUCUMOCTH OT POJia M3MEPSIEMOTO BEIIECTBA OHU JCIATCS HAa PACXOAOMEPHI BOJIBI,
napa, raza u Jip. Pacxomomepbl OBIBAIOT MOKA3BIBAIOIIUMHU U CAMOTHITYIIUMH. YacTo
OHM CHA0XalOTCA BCTPOCHHBIM CUETHBIM MEXaHW3MOM (WHTEerpaTopom). Jlms
OTIpEJICIICHHSI PAacX0/1a U KOJTUIECTBA KUIKOCTH, Ta3a, apa M CHIMYYHX TeJl YaIle BCETO

MNPUMCHAKOTCA CICAYIOIHNC OCHOBHBIC MCTOIbI H3MepeHHﬁZ MNEPEMCHHOI'O
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nepenaja JaBJleHUs, CKOPOCTHON, OObEMHBIM U BeCOBOW. B OTHenbHBIX ciyuasx
UCIIOJIB3YIOTCS. W JpYrM€ METOAbl H3MEpEeHH. MeToj mnepeMeHHOro nepenana
JAaBJICHUS, UMEIOUMI OO0JbIIOE MPAKTUYECKOE 3HAUEHHE, OCHOBAH HA HW3MEHEHUU
CTaTUYECKOTr0 JAaBJICHUS CPE/bl, MPOXOAIIEH Yepe3 HCKYCCTBEHHO CY)KEHOE CEUEeHUE
TpyOONpOBO/Ia; CKOPOCTHOM — Ha OIpe/IeSIEHUE CPEeTHEN CKOPOCTH JIBMXKEHUSI TOTOKA;
00BEMHBII U BECOBOW — Ha ONpPEEICHNH 00beMa U MacChl BELIECTBA.
JIocTOMHCTBaMHU MEPBBIX JBYX METOJIOB U3MEPEHUN SIBISICTCS CPAaBHUTEIbHAS
OPOCTOTa U KOMMIAKTHOCTh M3MEPUTENbHBIX MPUOOPOB, a MOCIEeIHUX JIBYX — Oonee
BBICOKAsi TOUHOCTh U3MEPEHUM.
[TpuGopsl nnsi U3MEpeHHs: TeMIlepaTypbl pa3JeisioTCs B 3aBUCUMOCTH OT
UCIOJIb3YEMbIX HUMH (DU3MYECKUX CBOWCTB BEIIECTB HA CIEIYIOUIUME TPYMIbl C
JMana30HOM TTOKa3aHUM:
> Tepmometpsl pacumpenus ( +190 ...650° C) ocHOBaHEI Ha CBOMCTBE Te
U3MEHSIThH MOJ] ICUCTBUEM TEMIIEPATYPhI CBOU 00bEM;

> MaHoMmeTpuueckue TepMmomeTpsl (+160 ...650° C) pabGoTaroT o NpHHLIHUITY
U3MEHEHHMsI JaBJICHUS KUKOCTH, ra3a WIK Napa ¢ )KUJKOCTHIO B 3aMKHYTOM
o0beMe MpU HArpeBaHUU WIH OXJIAXKIACHUHU ITHX BEUIECTB;
> Tepmometpsl compoTusiaeHus (+200 ...650° C) ocHoBaHBI Ha CBOICTBE
METAJUTMYECKUX MPOBOAHUKOB, U3MEHITh B 3aBHCHMOCTH OT HarpeBa MX
AIEKTPUUECKOE COMPOTUBIICHNUE;

> Tepmoonekrpudeckue Tepmomerpsl (+50 ...1800° C) mnoctpoeHsl Ha
CBOMCTBE Pa3HOPOJHBIX METAJIOB U CIUIaBOB, 0OPa30BHIBATh B Mape (crae)
TEPMO3JIEKTPOIBHXKYIIYIO CHITY, 3aBHCSIILYIO OT TEMIIEpaTyphl CIas;

> mupometpsl (+300 ...6000° C) pabGoTaroT 1O NPUHLHMIY H3MEPEHHS
U3ITy4aeMON HArpeThIMH TEJAMH JHEPTHUH, 3aBUCSIICH OT TeMIIepaTyphl
3TUX TENl.

['maBHBIMU y3JIaMH U3MEPUTEIBHBIX MPUOOPOB SABISIOTCS W3MEPUTEIBHBIC U

OTCUCTHBIC YCTpOﬁCTBa. HepBoe N3 HUX HCIIOCPCACTBCHHO OCYIICCTBIISICT U3MCPCHUC
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(u3nyeckol BEIMYMHBI MPU [OMOIIM YYBCTBUTEIBHOIO 3JIEMEHTAa U IpH
HEOOXOIMMOCTH YCUJIMBAET BXOJHOM CHUTHajl, a BTOPOE — IOKAa3bIBAET, 3aIIMCHIBACT
WJIM UHTETPUPYET IOJIYYECHHBIE 3HAYCHUS.

Hcnonb3oBaHue CYETUYUKOB MPUHOCUT HEMAIyl0 (PUHAHCOBYIO BBITOAY
NOTPEOUTENIO TETNIOBOM U 3JIEKTPUUECKOIN SHEPTUH, OJHAKO peabHas SKOHOMMUS
NOCTUraeTCsl  COBMECTHBIM  IIPUMEHEHHMEM  CUETYMKAa U aBTOMATHUYECKOIO
pErynupyroumero 000py10BaHus, MPU3HAHHOIO MOAIEPKUBATH TEIUIOCHA0KEHUE U
TEIUIONOTPEOJIEHUE HA TOM YPOBHE, KOTOPBIN TpeOyeTcsl B JaHHBI KOHKPETHBIN
MOMEHT, U CHUXATh €ro MpH HEOOXOIMMOCTH 10 MUHUMAJILHO O€30IaCHOTO YPOBHS.
DNEKTpOHHbIE  PEeryjisTOpbl  MO3BOJSAIOT  3a7aBaTh  BpPEeMEHHOM  rpaduk

TGHHOCHa6}KCHI/I$I, moaacCp>KuBaTh 110 rpa(bHKy TCMIICPATYPY BOJABI HAa ITOJA4YC B

CurTema
YyrnpaBsrmaeHKMA

b e
e

I II Kavwan ynpasnedwsa 1 T
| T

* VMcnomHMTeJIbLHOe / L !
YyoTpoHcTBRO - - !
/o y

: ’—r'_'__"____r—:i / '/. i

i /S \

. /7 Darmumk TemMnepaTypbh

/ / Hapy®HOMo BO=2OYVEA
damumKm TeMrepPaTyYRbl

.."' BOo3OyYHa B NMomMelleHMH

KaHan yrnpasnedHva fdarTymuer TemMmnepaTypPbl

BOOB B CoHOTeMe

-
Kanan ynpasnedmAa I

Puc.6.1 Cxema sxnrovenus OJIEKMPOHHOCO pecyisimopa cCucnembvl

mennocHabICeHUs 8 cucmemy OmonieHusl.

3aBUCUMOCTU OT Hapy»KHOH, OrpaHUYMBATh TeMIeparypy oOpaTHoil Boubl. IIpumep
MIPUMEHEHUS DJIEKTPOHHOIO pEryssitopa npuBeneH Ha puc.6.1. Ilpumepom npubopa
MU3MEPSIONIETO KOJUYECTBO TEIUIOHOCUTENS SIBISIETCA TeruocueTyuk «CTpymMeHb-
TC400». N3mepenue pacxoja TEIJIOHOCUTENS] B JaHHOM MpUOOpPE OCHOBAHO Ha
AJIEKTPOMArHUTHOM MPUHIUIIE, KOTOPbIA 00EeCreYrMBaeT BBICOKYIO TOYHOCTh, a

OTCYTCTBUE MEXaHUYECKUX YCTPOICTB rapaHTUPYET NOJITHI CPOK CIIyKObI MPUOOPOB.
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6.2. ABTOMaTMu3sauma npouecca perynuposaHus, yyerta

M KOHTpONA notpebneHusna aHepropecypcos.

Pemenue mnpoOneM »sHeproydyera Ha MpEeANpPUATHAX TpeOyeT CO3MaHUs
aBTOMATU3UPOBAHHBIX CUCTEM KOHTPOJIS U yueTa 3HepropecypcoB (ACKYDI).

B HacTosiiee BpeMsl Taku€ CUCTEMBI CTPOST MO TPEX YPOBHEBOMY MPUHLIMITY
(puc.6.2). Hu:kHuii ypoBeHb — IEPBUYHBIE U3MEpUTENbHBIE peoOpazoBaTenu (ITHIT)
C TEJNEeMETPUYECKUMU BBIXOJAAMH, OCYIIECTBIISIIOIIME HEMPEPHIBHO WM  C
MUHUMAJbHBIM HMHTEPBAJIOM YCPEIHEHUS H3MEpPEeHUEe MapaMeTpoB HHeproyyera
norpebuteneid  (pacxod, MOIIHOCTb, JaBJ€HHE, TEMIIEpaTypy, KOJIUYECTBO
HSHEPrOHOCUTENS, KOJUYECTBO TEIUIOTHI C DHEPrOHOCUTENIEM) MO TOYKaM Yyuera.
Cpeannii ypoBenb — kouTposuiepbl (K), cnenuanusupoBaHHBIE H3MEPUTEIbHBIE
CUCTEMBI, WJIM MHOTO()YHKIIMOHAJIbHBIE MpPOTpaMMUpyEMble MpeoOpa3zoBaTeIH, CO
BCTPOEHHBIM MPOTPAaMMHBIM 00€CIIEUEHHEM DHEProydeTa, OCYIIECTBISIOMNE B
3aJlaHHOM 1IMKJIE WMHTEpBaja yCpPEIHEHUs KPYTJIOCYTOYHBIM cOOp H3MEpPUTENbHBIX
JaHHBIX C TeppuTtopuanbHOo pacnpenenennbix [IUI, Hakomnenue, oO0pabOTKy u
nepenayy 3TUX JaHHBIX HA BEPXHHUM YpPOBEHb. BepXHHUiIl ypOBEHb — INMEPCOHAJIbHAA
OBM (II2BM) co crnenuanu3upoBaHHBIM mporpaMMHbiM oOecriedeHneM ACKYD,
ocymiecTBIsitoas coop uHGOpMAIMKU C KOHTpoOJUIepa (UK TPYIIBl KOHTPOJIIEPOB)
CPEIIHETO YPOBHS, UTOTOBYIO 00pa0OTKY 3TOM MH(MOPMAITNH KaK 110 TOYKaM y4deTa, TaK
U TI0 UX TPYIIaM — 10 MOAPa3/eNCHUsIM U 00bEKTaM MPEANpPUsATUs, OTOOpaXeHUe U
JOKYMEHTUPOBAHHME [aHHBIX ydeTa B BHUJE, YIOOHOM [Jii aHalu3a W MPUHATHUS
penieHuit (yrnpaBieHus) ONepaTUBHBIM MEPCOHANIOM CIIY>KOBbI TJIaBHOTO SHEPIeTHKA U
PYKOBOJICTBOM MPEATPUATHS.

Hwuxnnit ypoBenb ACKVYD cBsizaH cO CpelHUM YPOBHEM H3MEPUTEIbHBIMU
KaHaJlaMu, B KOTOPbIE BXOJSIT BCE U3MEPUTEIbHBIE CPEICTBA U JJUHUHU CBSI3U OT TOUKH
ydeTa 10 KOHTposuiepa. B cBoro ouepens cpeanuii ypoeHb ACKY D cBsizaH ¢ BepXHUM

YPOBHCM KaHaJIOM CBsA3H, B Ka4CCTBC KOTOPOIO MOI'YT HCIIOJb30BATbLCA

69



(I)I/ISI/I‘IeCKI/Ie IMPOBOJHBIC JIMHHUM CBA3HW, BBIJACJICHHBIC HWJIW KOMMYTHPYCMBIC

TCJ'IC(l)OHHBIG KaHaJIbl, paaiuOKaHaJIbl.

HyoxHnmn Cpenrnnn BepxHuia
ypoBéeHb VPOBEHbL vpoBEeHL
ACKYD ACKYD ACKYD
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c6op n ACKY3:
o6paboTka KOoMMnekcHas
NameperHne OaHHBIX MO o6paboTka,
no rodYkam CTPpyKTypam oTo6parkeHune,
ydeTa yueTa AOoKymMeHTuposaHue

Puc.6.2. Obobwennas mpexyposnesas cxema ACKY9

[Io wnaszHauennto ACKVYD mnpeanpusitus NOApa3leNsiOT Ha CUCTEMBI
KOMMEPUYECKOT0 U TEXHUUYECKOro yueTa. KoMmepueckuM, WM pacueTHBIM, Ha3bIBAIOT
y4eT BBIPAOOTAaHHOW U OTHYIIEHHOW MOTPEOUTENt0 (MPEANPUITHIO) SHEPTUM IS
JNEHEKHOIO pacyeTa 3a Hee. TeXHUYECKUM, WA KOHTPOJIbHBIM, Ha3bIBAIOT YyYeT
mpoliecca AHEPronoTpeOieHnss BHYTPU MPEINPHUSATHS 10 €ro MOApa3/eNeHUsIM u
oowektam. Cuctembl ACKYD KOMMEpUYeCKOro U TEXHHYECKOrO0 y4eTa MOTYT OBITh
peanu3oBaHbl KAaK pa3feibHbIE CUCTEMBbl WM KakK €IuHas (CMEIIaHHas) CHCTeMa
(puc.6.3).

[lo npunnumy peanuzammu u  goctyna kK wuHPopmanuu ACKYD
KOMMEPUYECKOTO U TEXHUYECKOTO Yy4eTa MOKHO Pa3/iesIuTh Ha LEHTPAIU30BAHHBIE U
JeUeHTpaln3oBaHHbie. B 1eHTpanu3zoBaHHON cucteme coOop nanHbix ¢ [IAII
OCYILIECTBIISIETCSI HEMOCPEACTBEHHO Ha MHOTOKAaHAJIbHBIM KOHTPOJUIEP, a C HEro Ha
[I19BM. AnbTepHaTHBOM HEHTPATU30BAHHOM CUCTEME SIBIISIETCS JEUEHTPATU30BaHHAS
ACKYD. Takas cucrema cTpouTcss Ha 0a3e HEIOPOTMX MaJlOKaHAJIbHBIX
KOHTPOJUIEPOB ~ y4€Ta, KOTOpbIE  YCTAaHABIMBAIOTCS  HEMOCPEACTBEHHO  Ha

KOHTPOJIMPYEMBIX OOBEKTaX U Yepe3 Cpely CBSI3U
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noAkarovaroTcss K ynameHHod II9BM rmaBHoro sHeprernka mnpennpustus. Takas
ACKYD olecneunBaer B peaJlbHOM MaciiTade BpPEMEHHM AOCTYyN K HH(pOpMaluu
DHEProyveTa BCEM 3aMHTEPECOBAHHBIM JIMIIAM: KaK PYKOBOACTBY IPEANPUITHUS, TAK U

PYKOBOAUTENAM MOAPA3AEICHUM.
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Puc.6.3 ACKYD koMMepYeCKOro ¥ TEXHUYECKOTO y4eTa MPOMIPEANPUSITHS
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TEMA 7. 9KOJIOTMYECKME ACNEKTbI QHEPFETUKM
U QHEPIrOCBEPEXEHMUA
7.1. Knaccudmkauma v OCHOBHbIE XapaKTepUCTUKH

aTMocgepHbIX BbIGPOCOB Npu CXXMraHMm TOnNnuBa.

PanronanbpHOE UCTIOIB30BaHUE IPUPOTHBIX PECYPCOB U OXpaHa OKPYKAIOIIEH
cpeabl - OJIHA U3 BaXKHEWIIHUX HACYIIHBIX MPoOJeM coBpeMeHHoro oomectBa. [lon
OKpYy:Kawmieid cpeaoil TNOHUMAETCS CHUCTEMa B3aMMOCBSI3aHHBIX TPUPOJHBIX U
AHTPOIIOTEHHBIX OOBEKTOB U SIBIICHUM, C KOTOPOI CBA3aHbI TPY/, OBIT HOTABIX JIFOJCH.
B nHacTosiiee Bpemsi KakIplii peruoH 36MHOM MOBEPXHOCTH MUMEET OCOOCHHOCTH HE
TOJIbKO €CTECTBEHHBIC, HO U CO3J]aHHbIE pPyKaMU 4esoBeka. MacimTaObl BO3ICHCTBUS
XO3SIUCTBEHHON JEATETLHOCTH 4YeJIOBEKa Ha MPUPOJHYIO CpEeAy CTald TOUCTHUHE
ruranTckuMu. K HacrosiieMy BpeMEHH Ha IUIaHeTe BBIPYOJIeHO mpuMepHo 2/3
IUIONIaA  TEPBOOBITHBIX  JIECOB,  3HAYUTENIbHAs  YacThb  3€MJIM  3aHsTa
CEIbCKOXO3MCTBEHHBIMH YTOABSIMH, TOPOJCKMMH M CEIBCKUMHU TOCEICHUSIMU,
UHIYCTPUAIIBHBIMM ~ LEHTPaMH, TPAHCIOPTHBIMU  CPEACTBAaMH. 3HAYUTEIBHO
U3MEHSIIOTCS JIaHamadT, HarnpapieHue TeueHus! pek u T.p. [locTyrmienue B BObI CyIITN
U OKeaHa, B aTMOc(epy U MOUYBY pPa3IUYHBIXXUMHUYECKHX coenauHeHui (okomo 100
TBHIC.), OOpa3yIIIUXCA B pe3yibTaTe AEATEIBHOCTH YEIOBEKa, B JECATKH pa3
MIPEBOCXOJIUT ECTECTBEHHOE MOCTYIJIEHUE BEIIECTB IPY BRIBETPUBAHUH TOPHBIX TOPO/IT
Y W3BEP>KEHUU BYJIKaHOB. ExkerogHo u3 3eMHBIX HeAp u3Biekaercs coime 100 mp.
T TOJIE3HBIX HCKOMaeMbIX, BbIMIaBisieTcs 800 MIIH. T pa3IUYHBIX METAJUIOB,
npousBoauTcs Oosiee 60 MITH. T CHHTETHYECKHMX MaTEPHAIOB, BHOCHUTCS B IOYBBI
cebimie 500 MJH. T MUHEpaJbHBIX YIOOpEHHI, MPUMEPHO 3 MIH. T Pa3TUYHBIX
AJ0XMMUKAaTOB. B BOMOEMBbI €KerogHo coOpackiBaerca Oonee 500 mipa. m°
MIPOMBIIIJIEHHBIX 1 KOMMYHaJIbHBIX CTOKOB, JIJIsl HEUTpalIU3allui KOTOPBIX TpeOyeTcs

5...12-kpatHoe pa3baBieHrUE MNPUPOJAHONU YUCTOU BOJOM.
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[Tog BoO3AeiiCTBHEM aHTPONMOTEHHOTO (aKTOpa CHOC CYIIH COCTaBJIsET
npuMepHo exeroaHo 50.6 mupa. T. B pe3ynbrate cxxuranus TomiBa B atMochepy
eXeroJHo nocrynaetr Ooinee 20 mipa. T auokcuaa yriaepona u 6osee 700 MaH. T
JIPYTUX TMapora3oo0pa3HbIX COCJWHEHMH ¢ TBEPJbIX 4YacTUIl. TeXHOTreHHOe
MOCTYIUUIEHUE Cephbl B 7 pa3 MPEBBIIIAET €€ €CTECTBEHHOE MOCTYIUIEHUE B PE3yibTaTe
MPUPOAHBIX MPOLECCOB. YBEIWYUBAETCS COAEpKaHWE B BO3AYXE, BOJE, IOYBE
COCIMHEHUN KaJIMHUsl, PTYTH, CBHHIIA U APYTUX BPEIHBIX BelIecTB. [Iporcxoast Takxke
MPOIIECChl PACCEUBAHUsI BPEHBIX BEIISCCTB B IMPOIECCE HCIOIb30BaHUS TOTOBOMU
POJIYKIIMH U3-3a KOPPO3UH, U3HOCA, HCTIAPCHUSI.

YcuneHne TEeXHOTeHHOTO BO3[AEHCTBHA HAa OKPYXKAWIIYI0 Ccpeay
00yCJI0BIJIO PSI/I IKOJOTMYECKUX MP0dJaeM, cped KOTOPbIX HamboJiee BajKHbIE
CBSI3aHbI C COCTOSIHHEM aTMOC(EPHOro BO31yXa, BOAHBIX U 3eMeJIbHBIX PeCYpPCOB.

B Gouibiieit cteneHu 3To KacaeTcst U aTMoc(epbl, XMMUYECKU COCTaB KOTOPOH B

OCHOBHOM
ONPEICIIACTCA 4eThIpbMs | COCTAB 3AIrPA3SHUTEIEN ATMOCCDEPbII
KOMIIOHCHTaAMH — a30TOM,
Onokcua yrnepopa | Onokcup cepbl
KHCJIOpPpOAOM, dproHom )51
YIIIEKUCIIBIM Ta30M. KpOMG Onokcua asoTa | | HuskonoTteHunansHoe

ITIOCTOAHHBIX COCTaBHBIX qaCTCﬁ,

3ona ObiMoBbIe rasbl

I
H

B atMochepy MOCTYTAIOT

TBepAable YacTULbl | Aspo3zonu
BPCMCHHEIC IIpuMCECHU
XO3SIMCTBEHHOM ACATCIIBHOCTU Papuonyknuab! I_I_ MukpoanemeHTbI I

yenoBeka.  MX  moBeleHHOE

COOCPKAHHNC OKa3bIBACT
Acp Puc.7.1 Knaccugurayus ocrnogmwvix

HEraTUBHOE BIIMSHUE Ha 3aepaznumenei ammocgepul

Pa3BUTHE KUBBIX OPraHW3MOB U PacCTUTEIbHOCTU. OCHOBHBIE BHUbI 3arps3HUTENEH
atMoc(epbl U OKpYKarolenl cpeabl NpuBeAeHbl Ha puc.7.1. B To ke Bpewms, Kak
MOKA3bIBAET IMPAKTHKA, OOJIBIIMHCTBO 3TUX 3arpsA3HUTENCH MpPU UX BTOPUUYHOM

HCIIOJIb30BAHHUHN CTAHOBATCA IIOJIC3HBIMHU SHCPIrCTUYCCKUMHA HCTOYHUKAMM.
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PanmronansHOoe wucnosns3oBanue BOP  TemnosHepreTnueckux  yCTaHOBOK
MO3BOJISIET CHU3UTh UX BPEIHOE (TOKCUYHOE) BO3/JCHCTBHE Ha OKPY’KAIOIIYIO CpPEny.
3a OCHOBY OLIEHKH TOKCUMYHOCTH BOP npuHAT MeToa 10BE1eHNSI MHOTOKOMITOHEHTHOM
CMECHU TOKCUYHBIX BEILIECTB /10 O€3BPEIHBIX JIs1 UEJIOBEKA U )KUBOTHBIX KOHIEHTPALIH
MyTEM YMEHBIIEHUS BO3MOXKHOCTH MX 00pa3oBaHMs WIM HeWTpanuzauuu. B Hamein
peciy0JiiKe yTBEPKICHBl HOPMBI NpeeibHo JonycTuMbIX kKoHnenTpauui (I1/1K)
BpPEIHBIX BEIIECTB B aTMOC(epHOM BO3ayXe, M3MEPSIEMBIX Ha YPOBHE JIbIXaHMS
yenoBeka. [lognepxanue I[IJIK Ha pomycTuMoM ypoBHE oOecreyuBaeTcsi ABYMS
METOAAMMU:

»  TIaCCHBHBIE METOJIbI;

»  aKTHBHBIC METOJIBI.

IlaccuBHBII MeTOJ 3aKIII0YAETCA B CTPOUTEIBCTBE BBHICOKUX JTBIMOBBIX TPYO
C LIETBIO paccesiTh BpeAHbIE BEIIECTBA M0 BO3MOXKHOCTH HaJl OOJBIIEH TeppUTOpHEH,
YMEHBIIMB TEM CaMbIM CPEIHIOI0 KOHIIEHTPALMIO BHIOPACHIBAEMBIX BEIIECTB. DTOT
METO/I SIBJISIETCS B HACTOsIIIIEe BpeMsi HanboJsiee paclipOCTPAHEHHBIM JJIs TIOIIEPIKaHUS
KOHIIEHTPAIIMK CEPHUCTHIX ra30B M OKCHUJIOB Ta30B M OKCHJIOB a30Ta B aTMocdepe Ha
ypoBHe, obOecneunBaromem IIJIK. Beicota Tpy®0 COBpPEMEHHBIX KPYIHBIX
AJIEKTPUYECKUX CTaHIUM yke npeBbicuia 300 M; 3TO CI0XKHBIE, TOPOTUe NHKEHEPHBIE
COOPYKEHHUS.

AKTHMBHBIN _METOJ 3aKJIIOYACTCI B YMEHBIICHUH KOJHAYECTBA BPEIHBIX
BbIOPOCOB IIyTE€M HCIOJIb30BAaHUS JIOMOJHUTENBHBIX KOHCTPYKTUBHBIX DPELICHUI B
BUJIE PA3JIMYHOTO POAA OYUCTHBIX COOPYNKEHHM M MOAMDUKAIIMM TEXHOJIOTHUECKUX

TIPOIIECCOB.

7.2. B3anMoCBA3b 3KONOrum m aHeprocbepexeHus.

Bo3pacraromue Temibl pocTta MPOMBIIUIEHHOTO MPOU3BOJICTBA BBI3BIBAIOT
HETPEPHIBHBI POCT a0COTIOTHOTO KOJIWYECTBA BHIOPOCOB pa3IMYHBIX BEIIECTB B

OKpYXaIyio cpeay (00beM MHUPOBOTO MPOMBIIICHHOTO ITPOU3BOACTBA
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yABauBaeTcs Kaxaple 12...14 net, 4To CONpOBOKIAETCSA MIPUMEPHO TAKUM KE POCTOM
o0beMa BpeIHBIX BHIOPOCOB).

[TockonbKy UCMOJIB30BAHUE BTOPUYHBIX SHEPTETUUECKUX PECYPCOB U OTXOJ0B
MPOU3BOACTBA IO3BOJSET HE TOJBKO 3KOHOMHUTH MaTE€pPUAIBHO- HHEPreTUUECKUE
peCypChI, HO U CYIIECTBEHHO YMEHBIIIATh BPETHOE BO3ACHCTBUETEIIIOIHEPTETUUECKUX
YCTAHOBOK Ha OKPYKAIOIIYIO Cpery, MPOAHAIU3UPYEM UCTOUYHUKHU ATUX 3arpsi3HEHUI.

B Ouocdepy mnocrty-

MCTOYHUKUN SATPA3SHEHUA ATMOC®EPbDI “

macT OIIPCACIICHHOC KOJIN-

|
|
| UckyccTBeHHbIe || | EcTecTBeHHbIE | 4eCTBO ~ NpUMeced oT  ec-

TCCTBCHHBIX u AHTPOIIO-

| | MpombIilwneHHOCTb MpupogHble
KaTaKnn3mbl ICHHBIX HWCTOYHHUKOB 3arpias-

TpaHcnopt || Kocmoc u Heunii  (puc.7.2). K ugmcny

BCIICCTB, BBIACIISICMBIX

| | TonnneHo-3HepreTUHECKUN
KOMISIeKC

| | KommyHanbHo-6bITOBOM MU, OTHOCATCA: IIbLJIb pPacC-
cekTop

TUTCJIIBHOI'O, BYIIKAHHYCC-KOT'O

CCTCCTBCHHBIMH HCTOYHHKA-

Puc.7.2. Knaccuguxayuss 0CHOBHbIX UCTMOYHUKOB
3aepazHeHus ammocgepol n KOCMHYCCKOI'O po-

HCXOXKJICHHS; TIbLIb, 00pasy-
IOIIAsiCsl TPU DPOJUMPOBAHUM TOYBBI, YaCTUIIBI MOPCKOW COJM; TyMaH; ra3bl,
oOpa3syroluecs: B pe3yJIbTaTe JIECHBIX MOXKAPOB M M3BEPKEHUIN BYJIKAHOB; Pa3IUYHbIC
MPOIYKTHl PACTUTEIBHOTO, KUBOTHOTO U MHUKPOOUOJIOTHYECKOTO TIPOUCXOXKICHUS U
Ap.

OOBIYHO €CTECTBEHHBIE HWCTOYHHUKH 3arps3HEHUN MO0 pPaBHOMEPHO
pacrpenencHsl B 0nochepe (Hampumep, KOCMUYIECKasl MBLIb), TH00 HMEIOT JIOKATbHBIH
KpaTKOBPEMEHHBI XapakTep (HampuMep, JIECHbIE U CTEIHBIE MOXKaphl, U3BEPKEHUE
BYJIKAHOB U T.I.). YPOBEHb 3arpsi3HEHUN OKpPYXKaIOMIeH cpeabl 3STUMU MCTOYHUKAMU

(bOHOBBIfI 1 MaJIoO UBMCHACTCA C TCUCHHUCM BPCMCHHU.
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OcHOBHOE 3arpsiI3HEHHE OKpYKaloUled Ccpeabl CO3/JaeTcsi B pe3ynbTare
XO3SIICTBEHHON JESTEIbHOCTU YEJIOBEKa, T.€. HCKYCCTBEHHOE IPOUCXO0XKJICHHUE.
Haubonbiiee KoauyecTBO BBIOPOCOB OOYCIOBJICHO OTXOAaMHU TEIJIODHEPTETHUKU U
pPa3JIMYHBIX OTpaciedl MNPOMBINIUIEHHOCTH M TpaHcnopra. B crpanax CHI
OTHOCUTEJBbHBIE JIOJIM UX BRIOPOCOB B OKPYKAIOUIYIO CPEY COCTABISAIOT:

¢ TEeIUIOdHEPTeTUKOM -- 27%

¢ 4yepHoU metamnyprueit -- 24.3%

¢ 1BeTHOU MeTaityprueit -- 10.5%

¢ HedTenoObIBarOIIEeH U HePTEXUMUYECKON oTpaciasimMu -- 15.5%

¢ asroTpancnopToM -- 13.3%

¢ TpeanpusATUSIMHU CTpoiiMaTepuasos -- 8.1%

¢ XMMHYECKOW MPOMBIIUIEHHOCTHIO - 1.3%.

Bonbiie Bcero 3arpsisHuTenel oopasyercst B MpoLiecce CrOpaHus pa3InyHbIX
BUJOB TOIUIMBA, MCIOJb3YEMOIO Ha TPAHCHOPTE, B MPOMBIIUIEHHOCTH, IpH
IPOU3BOJICTBE TEIUIOTHI W BJEKTPOIHEPruu. VHTEHCHMBHOE CXKUTaHWE TOIUIMBA B
TEIIOTEXHUYECKUX YCTAHOBOK Pa3pyllaolle BO3IEHCTBYIOT HA OKPYKaIOLIYIO CPeNy.
[ToaToMy ee 3amura cTaja B HacTosIIee BpeMs IJI00ambHON TpoOieMon
YeJI0BEUEeCTBA.

B T1a6n.7.1 mnpuBeneHbl JaHHBIE O KOJMYECTBE BPEIHBIX BHIOPOCOB,
OPUXOJAIIMXCSA Ha 1 T COKMUTraeMoro B pa3iMyYHbIX TEIUIOAHEPreTUUECKUX YCTaHOBKaX
TOIJINBA, @ B TaOJ.7.2 CpaBHUTENbHBIC JaHHBIE MO BPEIHOCTU PA3IUYHBIX BUIOB

OpPraHn4CCKOIro TOILIMBA.
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Bb16pOChl HCTOYHUKOB CrOpaHus TOIJIMBA, KI/T TOIIMBA

Tabnuna 7.1
BHYTpeHHee CropaHuc Bremninee CropaHuc
HEPTIHOE TOTIIIMBO VYroab
KapOIOpaTOpHBI | AWU3ENIbHBIE
Bri6pocst ITpouss. | Kommep. | [Tpouss. | Kommep.
e IBC JBC
3JI. HEpP. | OBITOBOE | OII. OBIT.
HCIL. SHEPrUH | MCIOJIb3.
OKCHIBI:
yriepoa 395 9 0.005 0.025 0.25 25
azora 20 33 14 10 10 4
cepbl 1.55 6 208S° [20.8S" |19S" 195"
YraeBoopoast 34 20 0.42 0.26 0.1 5
Anbaerunsl,
1.4 6.1 0.08 0.25 0.0025 | 0.0025
OpraHuYecKue
KHCJTOTHI
TBepable UacTHIBI | 2 16 1.3 1-12 8 A" 2-8 A"

* KonmuecTBO OKCHIIOB CEpPhl M TBEPIBIX YACTHUI OTIPEEIAETCS KaK MPOU3BEACHUE YKAa3aHHOU B

Tabnuue 1udpbl Ha MPOLEHT COAepKaHUs CEpPhl B TOIJIMBE S U MUHEPATILHBIX MpUMeceil A.

CpaBHI/ITeJ'ILHBIe JaHHBIC BPCIHOCTH PA3JIMYHBIX BUJOB OPIraHUYCCKOI'O

TOIJIMBA, B OTHOCUTEJIBHBIX eAMHUIIAX (0.€.)

Tabmuna 7.2
OTHOcHTENbHBIE ClIaraeMblIe BPEHOCTH, O.€. CymmapHas
TOIUINBO
3oa SO, NOx V,0s BPEIHOCTD, 0.€.
[Tpupoanblii ra3 - - 4.07 - 4.07
Masyt(Sp=3.5%) - 5.34 6.41 13.36 25.11
['oproune crnaHibl 2.59 8.57 8.16 - 19.32
JloHenKuii yroJb
. 0.46 3.17 6.90 - 11.07
(aHTpaIUTOBBIN HITHIO)
HazapoBckuit  Oypslii 0.33 3.87 7.56 - 11.76
yroiib
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PaccmoTpuM BnMsHME Ha OKpYKAIOIIYIO Cpely pa3IMYHbIX HCTOYHHKOB
3arpsi3HeHUs aTMOoc(hepsl.

TEIVIODHEPTETUKA. B [OpOMBIIUIEHHO pPa3BUTBIX CTPaHaX OCHOBHBIM
MCTOYHUKOM 3arpsi3HEHUS SABIISIIOTCS TEIUIOBBIE DJIEKTPUYECKHWE CTAHUMU, B MX
KOTEJIBHBIX CXKUTAIOTCA Yrojib, HEPTh U MPOAYKTHI €e nepepadoTKu, ras. J{bIMOBbIE
TPYOBI AJIEKTPOCTAHIIMY €KET0THO BEIOpachIBatOT B atMochepy 3emiiu 6omee 250 MitH.
T 3056, 10 60 MiH. T cepHucToro rasza. I[Ipm ckuranmm OAHOW TOHHBI YIS
MOTJIOLIAETCS. TAKOE KOJIMYECTBO KUCIOPOJa, CKOJIBKO €ro HeooXoaumo i 3.5 ThIC.
yenoBek. Kak jxe B3ammoneiictByeT coBpemeHHass TOC ¢ okpyxkarouiei cpemoi?
KonnuecTBeHHBIE NOKa3aTENM OCHOBHBIX B3aMMOCBS3€M NpuMeHHTENbHO K TOC
mortHocThio 1000 MBT npuBenens! B Ta61.7.3.

['onoBeie pacxossl ToruBa U BeIOpockl TOC Ha opraHnYecKoM

tortuBe MomHocThI0 1000 MBT, MiH. Kr.

Tabmuma 7.3
Bun TommBa u ero rogoBoM pacxon
YI'OJib (SP=3.5%  cepoco-
I'A3 MA3VYT (SP=1.6% ce-
BBIEPOC nepxanue, A=9%  30JIbHOCTB,
1.9-10° pocojepsKaHue)
CTereHb O4YHMCTKU ra3oB 98%)
m3/ron 1.57-10° t/ron
2.3.106 T/TOI)
SO, 0.012 52.66 139.0
NOy 12.08 21.70 20.88
TBepapie
0.46 0.73 4.49
YaCTHUIIBI

[Tonb3ysick qaHHBIME TabI1.7.3, MOXKHO onpenenuTh, uto Jlykomnbckas ['POC
(momrHOCTH 2400 MBT) ipu paboTe Ha Ma3yTe MOXKET BHIOPOCHTH B aTMocdepy 3a
rog 126 ThIC. T OKCHUIOB ce€pbl U 52 THIC. T OKCUAOB a30Ta. B Hacrosiiee Bpems
anekTpocTanimu PecnyOnmku benapyce pabotaroT Ha Ma3yTte WM MPUPOIHOM Tase,

MO3TOMY OCHOBHAS JTOJISI Ta3000pa3HBIX TOKCUYHBIX BBHIOPOCOB mpuxoautcs Ha SO»

u NO,.
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DHepreTuka SBISIETCS MOIIHBIM HCTOYHUKOM €XEroJIHOr0 TOCTYIUICHHS B
atmocdepy 140-160 mun. T SO2 . DTO CAeACTBUE CXKUTAHUS B OCHOBHOM YTJIsl U HEPTH.
[TocTymieHue ABYOKUCH CEpPhl U3 MPUPOAHBIX MCTOYHUKOB dKBHBajIeHTHO 600 MIIH.T.
CrnenoBatenbHO, Y€JIOBEK OTBETCTBEHEH 3a YETBEPTYIO YaCTh CEPhl, MPOHUKAIOUIEH B
ouocdepy.

ExeroniHo B Mupe B pe3yibTaTe CKUTaHMs OPraHMYECKUX TOILIUMB B aTMOCcepy
BbIOpackiBaeTcs 10 100 MuTH. T 30161 ¥ 0K0JIO 150 MJTH. T cepHucTOro anruapuaa. 13
TOTKUA OJHOTO TOJBKO MapOBOT0 KOTJIa TPOU3BOAUTEIBHOCTHIO 950 T/4 npu C)KUTaHUU
aHTPAIMTOBOTO IIThIOA B aTMOcdepy moctymnaetr 10 60 T okcuaoB azota B CyTku. [Ipu
B3aUMOJICHCTBUM C aTMOC(EpHOM BIAro HSTU OKCUABI O00pPa3ylOT KHUCIOTHI,
BBITIJIAIOIINE B pallOHE BHICOKOW KOHIICHTPAIIUHU MPOMBIIICHHBIX PEANPUITHH JTaXKe
B BUJ€ "KMCIIOTHBIX JOXKAeH".

KpoMe mnepeuncieHHBIX 3arps3HUTENCHd, XapaKTePHBIX JUIS  TEIJIOBBIX
ANEKTPOCTAHIIMN, OTMEYEHO TakKe OO0JbIIOE KOJIMYECTBO TEIJIOBBIX COPOCOB,
IJIaBHBIM 00pa3oM B MpUJIEraroniie BOJHbIE OacceHbl. YCTaHOBJIEHO, YTO Ha
wiomand 3...4 KM?, 3aHATOH DIEKTPOCTAHIMEH, M3MEHSAETCS penbed MECTHOCTH,
HapYILIAIOTCS XapaKTEPUCTUKU MMOBEPXHOCTHOTO CTOKA, CTPYKTYpa MOYBEHHOTO CJOS
U DKOJOrudeckoe paBHOBecHe. (OTHOCHUTEIBHO SKOJOTMYECKOIO0 BO3JIEUCTBUS
aTOMHBIX 3eKTpocTaHIui (ADC) Ha OKPYkAIOIIYI0 CPEy CYLIECTBYIOT pa3jIinyHbIC
MHeHus1. OTHAKO HE BBI3BIBAET COMHEHUS TOK (DAKT, YTO B OTIMYHE OT TPATUITMOHHBIX
TEIUIOPHEPTETUYECKUX YCTaHOBOK pabora ADC mpakTHuecku HE BIUAET Ha
coJiep KaHMe KUCIIOpOa U YTIEKUCIIOTo ra3a B aTMocdepe, He U3MEHSET XUMHIECKOTO
cocraa armocepnl, THapocheppl W TouBbl. OCHOBHBIMH  (hakTOpaMu
B3auMoencTBust ADC ¢ oOKpyKaroulel cpeion IBISIOTCS paJualliOHHOE BO3/IEHCTBUE
U TEIUIOBOE 3arpsi3HeHre. MaKCMMallbHO JOMYCTUMBI BBIOPOCHI C BO3AYLIHBIMU

notokamu ADC npencraBieHsl B Ta0.7.4.
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MakcumanbHO Aonyctumble BBIOpockl ADC npH BBICOTE

BEHTWIALIMOHHOU TpyOn 100 M.

Tabnuua 7.4
BT BBIEPOCA AKTHBHOCTH BBIOpOCA,

bx/cyT
Crponumii-90 u ctponnunii-89 3.7 10’
Hon-131 3.7 10°
0. M [P-akTHBHBIE a’pO30IM, KPOME H30TOIOB 1.85 1010
CTPOHLIMSA U MOoJa
PanunoakTuBHBIE ~ MHEpTHblE  ra3bl  (M30TOIBI 1.33 10"
KpPUIITOHA U aproHa)

ITPOMBINIJIEHHOCTh. B Temiaos’HepreTHueckux ycTaHOBKAaX (JBUTATENSIX
BHyTpeHHero cropanus (JABC), ra3oTypOMHHBIX  JABUTATENSAX, Iapo- U
TEIUIOreHepaTopax, Mevax pazIMYHOr0 HAa3HAYEHUS) UCTIOJIB3YIOTCS OpPraHHYECKHe
BUJIBI TOTUTMBA: HE()THh M MPOAYKTHI €€ MepepadOTKH, yrojb, Topd, MPUPOIHBIN a3,
npeBecuHa. OCHOBHBIC XMMHMYECKHE IJIEMEHTBI KaXXJOr0 U3 MEPEUUCICHHBIX BUOB
TOIUIMBA - 3TO YTJEPOJ, BOJOPOJ], KHUCIOPOJA, a30T, Ce€pa, a TaKXKe COCAUHCHUS
MeTauIoB (CynbPUABI M OKCHUIBI) M MHUHEpaJIbHbIe NpuMecu. KomnuecTBo 3THX
BEIIIECTB B TOIUIMBE 3aBUCHUT KaK OT €T0 THIIA, TaK M OT MecTa no0bsan. Comepxanue
cepbl MOXXET H3MEHSATBCS OT JoJied mpormeHTta 10 6...7%. HeoOxommmo Takke
YYUTBIBATh M TO, YTO MHOTHE MPOU3BOJACTBA, mpexae Bcero TIOC, TOIII,
METaJUTYPrudeCKue 3aBO/Ibl, 3aCOPSIIOT OKPYKAIOIIYIO CPey MUKpOdJIEeMEeHTaMu. Tak,
B | T yronbHOM 30161 B cpennem coaepxkurcs 200 r ceunua, 400 r ypana, nmo 500r
repManusi 1 Mbibsika, 700 r HUKeAA U T.1. MakCUMallbHOE COJIEpKaHUE CTPOHIIMA,
BaHQIWA, NWHKA W repMaHus MoxkeT pocturate 10 kr wHa 1 T maka. Takwme
KOHIIEHTPAIIMU TIEPEYUCICHHBIX DJJIEMEHTOB JEJal0T SKOHOMUYECKH BBITOJHBIM
M3BJICUCHHE HEKOTOPHIX META/UIOB M3 30JIbl. 30J1a HEDTH TaKKe COACPKUT BaHAIUM,

PTYTh, MOJIUOJICH, HUKENb U JIp.; TOp(dsiHAs 3014 HEPEAKO oOoraiieHa ypaHoM,
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KOOanbTOM, MEJIbl0, HUKEJIEM, LUMHKOM, CBUHUOM. IIpu exerogHoMm cxkuranuu 2.4
MIpa. T kameHHoro u 0.9 mipa. T Oyporo yrisi B TEIUIOCUIIOBBIX YCTAaHOBKaX BMECTE
¢ 301101 pacceuBaercs 280 ThIC. T MBIIIBAKA U 224 ThIC. T ypaHa, TOI1a KaKk MUPOBOE
ITPOU3BOJICTBO ATUX JIBYX METAJUIOB COCTABIAET COOTBETCTBEHHO 40 1 30 THIC. T B TOA.

Ecnu yuects, 4To B MUpe yxe coxokeHo 0onee 160 miupa. T yrias u okoso 70
MJIpJ. T HE(TU, TO OYEBUIHO, B OKPYKAIOUIEH 4YeoBEeKa Cpee paccestHbl MHOTHE
MUJUTMOHBI TOH PAa3JIMYHBIX MUKPO3JIEMEHTOB. B pe3ynbpTaTe CropaHusiOpraHn4eckoro
TOTUIMBA 00pa3zyeTcs psiJi BPEAHBIX BEIIECTB. DTO MPEXK]IE BCErO OKCUABI cepbl SO, U
SOz u 301bl. 3051a HEKOTOPHIX TOIUIMB MOMHUMO MEXaHMYECKOTO BO3JCHCTBHUS Ha
OpraHbl JIBIXaHUSI OKa3bIBAET TAKKE TOKCUYECKOE BIUSHHME HAa OpraHusM. Tak, B 30i€
JOHEUKHX aHTPALUTOB COAEPKUTCS MBILIBSK, 30J1a PA/la TBEPIbIX TOIIUB COAECPKUT
(dTOpUCTBIE COSTUHEHUSI.

IIpu cxxuranum Ma3yTOB BBIAENSAIOTCS COEAUWHEHHS BaHaaus. BecbMma
TOKCUYHBIMM KOMIIOHEHTaMH JIBIMOBBIX TIa30B, KOTOPbIM B IIOCIIEJHEE BpeMs
yaensiercs OoJplloe BHUMaHHE, SBISIOTCS OKCHIBI a30Ta, OOpasyrouiuecs Hu3
a30TUCTBIX COCIMHEHHMH TOIUIMBA, a TaK)K€ - IIPU BBICOKOW TeMIlEpaType B 30HE
TOpPEHUS - B Pe3yJIbTaTe OKUCIEHUS a30Ta Bo3Aayxa. O4eHb Ba)KHO, YTO HEKOTOPHIE U3
COCTaBJIAIOIIMX JIBIMOBOTO I'a3a, HallpUMEpP OKCHA CEPBI U a30Ta, YCWJINBAKOT BPEHOE
BO3/I€HCTBUE JPYr Jpyra Ha opranusM. lIpu cxuranuu npupoaHOro raza BbIOPOCHI
OKCUJOB a30Ta SBIIAKOTCS, IIOKAJIyW, E€IUHCTBEHHBIMH, HO CYIIECTBEHHBIMH
3arpsi3HUTENSIMU aTMOC(hEpHI.

TPAHCHOPT. B npOMBIIIEHHO Pa3BUTBIX CTPaHAX CEPbE3HBIM HCTOYHUKOM
3arpsi3HEHUs aTMOC(epshl ABISIOTCS IPOAYKTHI CTOPaHUsl TPAHCIIOPTHBIX JIBUTATENEH.

4TO IMOATBCPIKAACTCA JaHHBIMHA ITPUBCACHHBIMHU B tabi. 7.5
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CoctaB u ro0BO BEIOPOC MPOAYKTOB CrOpPaHUs

Tabnuma 7.5
I'OJIOBOM BbIBPOC, MmiH T
e AIIEKTPOCTAHIINH,
aBTOMOOMIIH
3aBOJBI U Jp.
Oxkcun yraepoaa 59.7 5.2
VYTIeBOIOPOIBI U JIp. OPraHUYECKHUE BEIIECTBA 10.9 6.4
Oxcupl a30Ta 55 6.5
Cepocoaepxariue coeIMHEHUS 1 22.4
MHUKpPOYaCTHIIBI 1 9.8

Taxkum 006pa3oM aBTOMOOMIBHBIN TPAHCTIOPT SBJSETCS UCTOYHUKOM BBIOpOCa
92% okcupna yriaepona, 63% yraeBomoponoB, u 46% oxcumgoB azora. Kpome Ttoro,
9TU BBIOPOCHI YacTo cojaepkar cBuHell. OcoOEHHO OracHa BBICOKAas KOHIICHTPAIUS
MCTOYHUKOB 3arpsi3HEHUM, B CBSI3U C YeM BO3HHKAET HEOOXOAMMOCTH MPOBEICHUS
MEPOTPUITHH 1O €€ CHIKCHUI0. XapaKTep dTUX MEPONPUATUN JTOJDKESH OTIPEACIISThCS
KOHKPETHO JIJISI KaKJI0T0 paiioHa uiu ropojaa. KpoMme Toro, ot aBTomobmiiecTpouTenei
TpeOyeTcsl MPUHITUITHAITHFHO HOBBIM MOIXO0/ K KOHCTPYKIIMM aBTOMOOUILHOT'O MOTOpa
¥ CaMOT'0 aBTOMOOMJIS.

Pemienne croAmmx mepea  MHPOBBIM  aBTOMOOWJIECTPOCHHUEM IMPoOIieM
CIIEIUAJIUCTBl BUAAT TPEXKAC BCETO B JIU3EIM3AIMM ABTOMOOWJICH W OYHMIICHUU
TOIUTMBA OT cepbl. OTMEUaeTCs, YTO CHUKEHHUE coJiepskanust cepbl B TorutnBe Ha0.15%
MPUBOJUT K YMEHBIICHUIO BBIOpoca amokcuaa cepbl Ha 50%. 3a cueT HOBOWM
KOHCTPYKIMK  (OPCYHKH JU3EJIIBHOTO JBUTATEIS yAaeTCs CHU3UTh BBIOPOC
HECTOPEBIINX YIJIE€BOAOPOAOB 10 | © Ha | KBT-4 MOmIHOCTH. myTeM OXJIaICHUS
HaJyBOYHOT'O BO3JyXa MOXKHO JOOWThCS CHbKeHHS Ha 30% BBIXOJa yrapHOro rasa.
CoxkpaliieHre HOMUHAJIBbHOM YaCTOTHI BPAILICHUS ABUTATEIIS ITPU OTKAa3e OT MEXaHU3Ma
OTIEPEKEHHUS MO1a4H TOIUIUBA, XOTS U MIPUBOAUT K HECKOJIBKO MTOBBIIIIEHHOMY PacX0y
TOIJIMBA TMPH OOJBIIMX YacTOTaX BpAICHUS KOJIEHYATOrO0 Baja, BMECTE C TeM

oOecrieunBaeT CHUKEHNE BRIOpOca yrapHoro rasza emie Ha 10%.
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JIns1 kapOropaTOPHBIX JABUTATENICH B KAYECTBE TOIUIMBA MOXHO MCIOJb30BaTh
CKUKEHHBIN, B TOM YHCJI€ U IPUPOHBIN, Ta3 WiK Aaxe Boaopo. KpoMe Toro,MmoxxHo
OCHACTUTh JBUTATENb U CIEHHUAIBHBIMU CUCTEMAMHU OUYUCTKHU Ta30B MPU CHKUTAHUU
OeH3uHa.

I"a3000pa3Hoe TOMIMBO 0oJiee JeIIeBOE, CrOPAET MOJTHOCTHIO, CKIKEHHBIN Ta3
HE COJICPKUT KOPPO3MOHHO-AaKTUBHBIX CEPHUCTHIX COEIUHEHHH. B pesynbpTarte
yYBEJIUYUBACTCSI  CPOK  JKCIUTyaTalluu MOPIIIHEBOW  TPyNIbl  JIBUTATEIIS.
Hcnonp3oBanue TOIIMBA B BUJIE COKUXKEHHOTO ra3a MO3BOJUT UCKITIOUUTH 3arpsi3HEHUE
BO3/lyXa CBUHIIOBBIMH COCJUHCHHMSIMU U TPOJYKTaMH HEMOJHOTO CrOpaHMs.
MaccoBblii Mepexoj TPaHCIOpTa Ha CHKMXKCHHBIM Ta3 CIAEPKUBAETCS BHACTOSIIEE
BpeMs H3-3a HEJIOCTATOYHOT'O YKCJIa Ta30HATIOJIHUTEIIBHBIX CTAHITUH.

Mpiciab 00 UCTIONB30BAaHUU BOJOPOJia B Ka4eCTBE TOIUIMBA JJIsI TPAHCIOPTa
BO3HMKJIA JIaBHO. B HacTosIee BpeMsi IMEeTCs BO3MOXKHOCTh MPUMEHSTh BOJAOPO/I B
KayecTBE aBTOMOOWJIBHOTO TOIUIMBA, U3MEHSSI CUCTEMbI €r0 MOJayd W 3aKUTaHus,
6e3 Moar(uUKalUi aBTOMOOMIIBHOTO JBUTAaTENs. Bolopo ] HE SSAOBUT U TIPUCTOPAHUH
JaeT TOJBKO BOJY, a TEIJIOTa CTOPAHHS MOJIEKYJISIPHOTO BOAOPOJa B 3 pazaboiibiie
yem OeH3uHa. [IpumeHeHMe BogOpoAa B KadyecTBE TOIUIMBA IO3BOJUT IMOJIYYUTH
NOJIOXKUTENbHBIN 3 dexT. OaHako TPYTHOCTH, BO3HUKAIONIME TPH €roIoTyYeHUH,
HAKOIUICHHH U TIEPEBO3KE, B3PHIBOONMACHOCTh M BBICOKAsl CTOMMOCTH BOJOPOJa HE
MO3BOJIAIOT TIOKa MPHUMEHSTh €ro B MMPOKUX MacmTabax. [lomporHosaM ydeHbIX,
BOJOPOJHOE TOIUIMBO MOJYYUT IIUPOKOe pacnpocTtpanenue uyepes 20...30 mner.

TOKCUYHOCTh OTHAEJIBbHBIX KOMIIOHEHTOB MPOAYKTOB CrOpaHUs TOIJIMBA
mposBisgeTcs B cneayromeM. OKCUa yriepojia, HaXoasuch B aTMocdepe, MOCTETEeHHO,
B TeyeHue 3...4 MecdAleB, OKUCISAETCS KHUCIOPOAOM JI0 AMOKcUIa. B peanbHBIX
YCIIOBUSX TSI PACTUTEILHOCTH 9TO O€3BPEHO, a y UYeJIOBEKa BBI3BIBACT KUCIOPOIHOE
roJioflaHue.

B nBurarensx oOpazyetrcs okcua azota NO, JOOKHUCHSIONIMICS 3aTeM /10 B

atMocdepe 10 BeiciuX oKCHA0B: NOz, N2O4, N2O3, N2Os. Haubopmryto onmacHOCTh
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npeactaBisaoT auokcus NO; u ero monmumep N2Og, oOpasyroiuiicss mpu TemnepaTrype
135...140 °C.

Bpennoe Bo3zaeiicTBHE OKCHIOB a30Ta MPOSIBISETCS B cTpaTocepe Hu
Tponocdepe. CyliecTBYIOMMM 3aIIUTHBIA 030HHBIN CII0M 3eMIIH, pacTo0KEHHBIN Ha
BbicOoTE 10...50 KM, UCTIBITBIBAET Ha ceOe pa3pyliaroiiee BO3IeHCTBUE OKCHIOB a30Ta.
Pa3pymienre O30HHOIO CJIOSl BJEYET HEAOMYCTUMOE BO3PACTaHHE OHOJOTMYECKU
AKTUBHOM pajalluy, 4YTO CTaBUT I0J] yTPO3y CYIIECTBOBaHUEONOC(hEPHI.

Kpome Ttoro, okcuasl a3zoTa, BCTymash B pPEAKIUIO C BOJOH, 00pa3yloT B
JBIXaTebHBIX TYTSAX COCAMHEHUS a30THOW W a30THCTOM KHCIIOT, pa3apa)aroiiux
CIIM3UCTYIO O0O0JIOUKY.

CrnemyeT OTMETHThH €IIe OJHY MpoOJIeMy, CBSI3aHHYIO C TPHUCYTCTBHEM B
aTMocdepe OKCUI0B cepbl U a3oTa. CoeUHAACH C aTMOC(EPHON BIaroi, ykasaHHbIC
OKCHJIbI 00pa3yroT cjadble PacTBOPHI KUCIOT W BBHINAJAIOT B BHUAC ‘‘KUCIOTHBIX
TOKJeH”, IOl BO3AEMCTBHEM KOTOPBIX MPOUCXOAAT 3aKUCIICHUE TIOYB U YBEIMYCHUE
KACJIOTHOCTU BOJI TOBEPXHOCTHBIX BOJOEMOB, YTO HAHOCHUT YIIEpO pHIOHOMY
xo3siicTBy: B IIBenuu, Hanmpumep, 2500 o3ep yke MOJHOCTHIO JHUIIEHBI PHIOBI, B
['epmanuu jeca MoBpeXI€HbI Ha IUTOIIAIU CBbIlIe 2 MIIH. Ta, B [lombiie — Ha 500 ThIC.
ra C MOJIHBIM YHUUTOXKEHUEM JIpeBocToA Ha tuiomaan B 180 Teic. ra. KucnotHblie noxan
YCWJIUBAIOT KOPPO3HUIO U Pa3pylICHHE CTPOUTEIBHBIX MaTtepuanoB u T.1. [Ipobiemy
KUCJIOTHBIX JIOXKJIEH HEJIb3sI PEIINTh HA HAMOHAIBLHOM ypoBHE. Tak, HopBerus numeer
camble HU3KHE B EBpore BEIOPOCH B aTMOC(epy CEpHUCTOTO aHTHAPUIA U OKCHIOB
a3oTa, a 92% BpenHbIX BemiecTB B atMochepy HopBeruu“uMmnopTupoBano”™ u3 Apyrux
ctpan. B IlIBeruu sta nudpa cocrapnser 82%, sOunnsaanuu — 74%. [lo ananorum —
aBapus Ha YepHoObLIbcKOM ADC mpou3onuia Ha YKpauHe, a IocTpajaia B OCHOBHOM

benapyce.
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7.3. XapakTepuCTUKMN OCHOBHbIX OUMUCTHbIX

COOpPYXEeHMMU U UX IKOHOMMUUYecKan 3(hpphpeKTMBHOCTDb

MHTeHCHMBHOE MPUMEHEHHE Pa3IMYHBIX BHUAOB TOIUIMBA I TEXHUYECKUX H
OBITOBBIX II€JIe MPUBOAUT K YBEIMUYEHUIO TOKCHUYHBIX BHIOPOCOB B OKPYXKAIOIIYIO
cpeay u o0yciaBiauBaeT npodjaeMy 60pbObl ¢ HUMU. DTa podeMa B COUETAaHUU C HE
MeHee Ba)KHOU MpoOIeMOil YMEHBIIIEHUSI pacxo/ia TOIUIMBA MPU IKCILTyaTaIMOHHBIX
pPEeKHMMax BBIJIBUTACT PEIICHUE CISAYIONINX 3a/1a4.

1) oumcTKa JBIMOBBIX Ta30B OT 3arps3HSIONUX BEHIECTB, KOTOPBIC
BBIJICIISIFOTCSI TIPY CTOPAHUY TOTLIIUBA,;

2)  HeWTpaau3aluu OTpabOTaHHBIX Ta30B;

3) wu3MeHeHHMs KOHCTPYKIMH W co3maHus  Oosee  3(QeKTUBHBIX
TETUIOOHEPTETUIECKUX YCTAHOBOK;

4)  pa3paboTKu HOBBIX 3(P(PEKTUBHBIX YCTPONCTB U allapaToB IS OYUCTKU
U TIepepabOTKH OTXOI0B TEIUIOCUIIOBBIX YCTAHOBOK;

5) npuMeHEeHHUs HOBBIX BUIOB TOIUTHBA (BOJOPO/IA, SACPHOTO, CIIUPTOB,
TOTUTMBHO-BOASHBIX AMYIIbCHI U IPYTUX CMECEBBIX TOTLIUB);

6) HCMOJIb30BaHKsI BO30OHOBJIIEMbIX HCTOYHHUKOB SHEPTUH - COTHEUHOM,
TEIUIOTHI 3€MHBIX HEIp, Onorasa, BeTpa;

7) yTWIM3alldd MaTepUaTbHBIX OTXOJOB W BHEIPEHHUS OE30TXOTHBIX
TEXHOJIOTUY Ha MTPOMBIIIUICHHBIX MPEIIPHUITHSX;

8) pamuwoHanpbHOTO ®  3()PEKTUBHOIO  WCIOJIB30BAHHUS  BTOPUYHBIX
SHEpreTudeckux pecypcon (BOP);

9) pamMOHAIBHOTO Pa3MEIIEeHUs MPOMBIIUICHHBIX H JPYTUX MPEITPHUITHH.

B cBiI3u ¢ MHTEHCUBHBIM NPUMEHEHHUEM  Pa3IMYHBIX  BHJIOB
TETJIOOHEPTETUYECKUX YCTAHOBOK U POCTOM OOIIETO MPOMBIIIJICHHOTO MTPOU3BOICTBA
BO BCEX Pa3BHUTBHIX CTPaHAX MHUpa PACTyT 3aTpaThl Ha OXpaHy OKPY’KaIOLIEH Cpenbl,

KOTOpbIE JOCTUTAOT 1.5...2% HaumMoHaAIBHOIO 10X0/4.
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B Hacrosimiee Bpems MMeeTCs ps AOCTaTOUYHO 3PQPEKTHBHBIX CHOCOOOB
YMEHBIIICHUS BPETHOTO BO3JEHCTBHS BEHIOPOCOB Ha Onocepy, KOTOpble OCHOBAHbI Ha
WCIIOJIb30BAaHUU OpPraHUYEeCKUX BHUAOB TOIUIMBA. K HUM OTHOCHUTCA OYHCTKa U
HeHTpanu3alus OTpabOTaHHbBIX I'a30B.

Pacnipoctpaneno 3arpsizHeHHe aTMOcephbl a’3po30JsIMHU, COCTOSALIMMHU U3
MEJIKOAUCIEPCHBIX YacTUL[ 30Jbl, MPOAYKTOB HEMOJHOTO CrOpaHHUs TOIUIUBA,
xuakocteil. Comepxanue NpUMecedl B MIOTHBIX AbIMAX COCTaBjIsAeT Oonee 3 r/m3,
OJIHAKO, COIJIACHO CAHUTAPHBIM HOPMaM MHOTHMX CTpaH, HEOOXOAMMO CHU3UTH X
koHuentpanuio 10 0.1 r/m® u menee.

OOBIYHO JIJI1 OYMCTKHM Ta30B OT TBEPAbIX MPUMECEH HUX MPOIYCKAIOT yepe3
CHEIUANbHYIO KaMepy, TJe TMOJ JAEeWCTBHEM TpPABUTALMOHHBIX, WHEPIMOHHBIX,
LEHTPOOECKHBIX HJIU BJIEKTPOCTATUUECKUX CHJI YACTHULIBl YJAISIOTCS M3 Ta30BOrO
notroka. OueHp menkue yacTuilpl (0.5 MKM M MeHee) MOTYT yAalsiTbCs M3 ra30BOTO
NOTOKa ocpecTBOM Tepmoauddy3un. HecMoTpst Ha HEKOTOpbIE pa3iuyusi B pa3HbIX
METO/1ax yJIaBIMBAHUS YACTHUIl U3 FA30BOT0 MOTOKA, BCE OHU XapaKTEPHU3YIOTCS OOIINM
NPUHIIMIIOM - MPUAAHUEM 3a BpeMs MPOXOXKICHUS ra3za uepe3 Kamepy paziIudyHbIX
CKOPOCTEH JBMKEHUS YACTHUIl OTHOCUTEIBHO ra30BOT0 MOTOKA MO/ IEUCTBUEM OJTHOM
U3 YKA3aHHBIX BBIIIE CHJI.

Ha pwuc.7.3 mnpencraBneHa kiaccuukanus OCHOBHBIX OYHCTHTEIBHBIX
YCTPOMCTB MPUMEHSIEMBIX JUIsl yMEHBIIIEHUSI BRIOPOCA BPEIHBIX BELIECTB B aTMOchepy
WIM HEHUTpaIu3alui TOKCUYHOCTU 3TUX BHIOPOCOB.

K coBpeMeHHBIM anmaparaM OYMCTKH I'a30B OT a3pO30JIbHBIX YACTHUI[ MOKHO
OTHECTHU CIEAYIOIIHNE:

» cyxue 00eCIbIINBAIOIINE YCTPOHCTRA;
» MOKpBbI€, W THAPABINYECKUE, MTBUICYIOBUTEIN;
» TOpHCTBIC (PUITBTPHI,

» 3IeKTPOGUIBTPHI.
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AMMNAPATbI OYUCTKU FTA30OB OT A3SPO30JIbHbIX YACTUL

Mokpble, unu ruapaBnmyeckume Cyxue o6ecnbineBarowme
nbineynoBuTenu ycTpoucTBa
MpoTuBOTOYHbIE Ckpy66epblI OcapuTenbHble WHepumnoHHbIe
opocuTenbHble GallHn Kamepbl nbineynaBuTenu
Tpy6bI BeHTypun Bap6oTaxHble LinknoHsbi
nbineynoBmTenu

‘I MpsimoTO4HbIE "J-“ npOTMBOTO‘leIell

MopucTbie punbTpbI AnekTpothunbTPbI
C 3epHUCTLIM crioem ]| C rMbkuMM nNopucTbIMU
neperopoakamu
C nonyxectkumu nopucteiMu || | | CkecTKMMM NOpUCTLIMU
nperopoakammn neperopoakamu

Puc7.3 Knaccugukayus ycmpoiicme ouucmku 2azo8 om asapo3onell

u meep()bzx uacmuy

K cyxum o0ecnplIuBarOIIUM yCTPOHCTBAM OTHOCATCS OCAJAUTEIbHBIC KaMEpHI,
WHEPLMOHHBIE MBIJICYTOBUTENN U LUKIOHBI, B KOTOPHIX yAaJIeHWE YacTHI] IpUMecei
U3 Ta30BOTO TMOTOKA MPOUCXOAUT MEXAaHHUYECKHUM TyTeM, IOJ JEHCTBHEM CHII
IpaBUTALINH, HHEPLUHU JTHUO0 EHTPOOSKHBIX.

OcanuteabHble KaMmepbl (puc.7.4) TNPUMEHAIOTCS IS YJIABJIMBaHUS

rpyOOIUCTIEPCHBIX YACTHI] pa3MEepaMHU

- . -
50...500 mMkM u Bbime. JP(HEKTUBHOCTD Sansheos Joecninentiond
nomaK - - nomgx
LS - —
OYMCTKH T'PaBUTALIMOHHBEIMH OCAJUTENIAMH, SN
o
npocTeiiliie M3 KOTOPHIX HPECTABISAIOT
co0oli pacHIMpeHHe B Ta30MpOBOJE, 3aBUCUT
OT BpeMEHU NpeObIBAHHMSA Ta30B B KaMepe f18175

(ckopoctu MOTOKA u paccTosIHUA,
. Puc.7.4. IlvineocaoumenvHas kamepa
MMpOXOAUMOI'o 4aCTHIAMH B II0JIC JCHUCTBHUA

I'paBUTAllMOHHBIX CI/IJ'I) .

s noBbiiieHus: 3P(HEKTUBHOCTH Ta300YUCTUTEIBHBIX YCTPOMCTB mIpocTast
ocaJiuTeNbHAas Kamepa MOXKET ObIThb OCHAIlleHAa TOPU3OHTAJbHBIMU IUIACTUHAMU, C

IIOMOIIBKO KOTOPBIX YMCHBINACTCA BBICOTA OCAXKIACHHUSA YaCTHII. Takue KaMCpPhbI
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UMEIOT HEOOJBIIOE a’pOAMHAMUYECKOE COIMPOTUBIECHUE, Mayl0 CTOMMOCTH , HO
IPOMO3JKHA , U UX TPyAHO oumiuarb. OcaauTeNnbHble KaMepbl OOBIUHO SBISIOTCS
MEpPBOM CTYNEHBIO OYMCTKU Ta30B OT rpydoaucrepcHo mbuid. [ns manpHedmein
OUMCTKM Ta3 HalpapiseTcs B IbUICYJABIMBAIONIME YCTAaHOBKH 0o0Jiee BBICOKOM
3 PEeKTUBHOCTH.

B WHepUMOHHBIX NbLIEYJOBHUTEJAX PE3KO U3MEHSETCS HaIlpaBlICHUE
JBUKEHUS MIOTOKA: YaCTULIBI MTBUTH, ABUTASICh 10 UHEPLUU U YJIAPSASACHh O MOBEPXHOCTD,
BBIMAAIOT B OCAJOK, a 3aTeM Yepe3 pa3rpy30uHble YCTPONCTBA BBIBOASTCS U3
annapara. Takue ycTpolicTBa BecbMa MPOCTbl, HO TPUMEHSIOTCS TOJIBKO IS
ynaBiuBaHus KpynHbIX (O6onee 50 Mkm) dpakuuid nbutk. Yactuusl pazmepom 10 S50
MKM MOTYT 3aJiepKUBaThCsi B OOJ€€ CIOXKHBIX, >KATIO3UHHBIX, (UIbTpaxX, K
HEJ0CTAaTKaM KOTOPBIX CJEAYyeT OTHECTH HMX IOBBIINICHHBIA a0pa3suBHBIA H3HOC U
TPYJAHOCTH OYUCTKHU.

JUiss CyXOoll OYHMCTKM TIa30B IIUPOKO HCIOJIB3YHOTCS TaKKe IHKJIOHBI
pa3IuYHBIX THUIOB, B KOTOPBIX YAaCTHIBI IBUIM IEPEMEIIAIOTCA BMECTE C
BPALLAIOIIMMHUCS Fa30BBIMU MIOTOKAMH U O] IEHCTBUEM LIEHTPOOEIKHBIX CUIT OCEIAI0T
Ha CTEHKaxX LUKJIOHOB, 00pa3ys NbIJIEBOM CJIOM, KOTOPBIM 3aTeM ynanseTcsaB OyHKep.
IIpuMeHs0TCA ABAa OCHOBHBIX THUIIA LIMKJIOHOB: NMPSMOTOYHBIE U NMPOTHUBOTOYHBIE. B
[MKJIOHAX IIEPBOT0O THUIIA BPALIEHHUE ra3a OCYLIECTBISAETCSA C IMOMOIIBIO JIONACTHOTO

cTraropa, IIpu 3TOM BHCIIIHUEC CHJIBI I'a30BOI'O IIOTOKa

4 ] 060ra111a10Tc;1 TBCPABIMU IIBIJICBBIMHA

qaCcTHIlaMH, KOTOPLBIC OIHOBPCMCHHO

JaCTUYHO arjioMepupyroTcs (puc. 7.5).

' Crenedb 3Q(HEKTUBHOCTH OYUCTKH Ta30B B

A [UKIOHAX 3aBHUCUT OT pexuMa paboThl U

N R CYIICCTBCHHO YMCHbLIIACTCA IMIPH CHUKCHHUHU

pacxona ra3a. IloaTomMmy mnpuMeHeHHe

IHKJJIOHOB HCIICJIQCOOﬁpZBHO B

YCTaHOBKaX C¢ MNEPEMECHHBIM PECKHUMOM
Puc.7.5. [Ipamomounsiii yuxknon L{KTH.
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pa6orbl. KIIJ[ UMKIOHOB 3aBUCHUT OT KOHUEHTPALMH MbUIA U PA3MEPOB YACTUILI.
D¢} PexTHBHOCTh OYMCTKU ra3oB B HUX npu pa3mepe yactull 30...40 MKM cocTaBisier
oko0110 98%, ipu 10 mxm - 80%, nipu 4...5 Mkm - 60%. [lo3TOMY IIUKJIOHBI HIKPOKO
MPUMEHSIOTCA JIMIIb JUIsl yJIaBlIMBaHUS dacTtull pasmepamu 10 MxM u Ooinee, u
MPEUMYIECTBAMU HMX SIBISIOTCS MPOCTOTa KOHCTPYKIIMHM, @ TaK)K€ CPAaBHUTEIBHO
HeOosbe radaputbl. OHU MOTYT OBITh BBIMOJHEHBI U3 Pa3IMYHBIX MaTEpUasoB,
YCTOMYMBBIX K JIEUCTBHIO BBICOKMX TeMIlepaTyp, Koppo3uu, uzHocy. K Hegocratkam
ATUX almnapaToB CleAyeT OTHECTH OOJbIIKe 3aTpaThl 3Hepruu (10 40%) Ha co3nanue
BpamieHuss noroka. K ammapatam UEHTpOOEXKHOro JAEUCTBHUSI OTHOCSATCS TakKxke
POTALIMOHHBIE M BUXPEBbIe NbLIEYJOBUTENU. B 0TiIM4Me OT pacCMOTPEHHBIX BhIIIIE
YCTPOMCTB POTAIMOHHBIE OUYMCTUTENN 00JIa1al0T OOJIbIIEH KOMIAKTHOCTBIO, TaK Kak
BEHTWISITOP M MBUICYJIOBUTENb COBMEIIEHBl B OJHOM KOHCTPYKIMH. OHHM YacTo
NPUMEHSIOTCS JIJIS1 OYUCTKHU Ta30B OT OTHOCUTENBHO KPYIHBIX (pakiuii neuim (Oosee

5...8 MKM).

) Kak MIPaBUJIO,
OyuwieHnsra 2a3
T IMPUMCHAIOTCA BHXPCBBIC
&
ke ’ ‘ IMBIJICYJIOBUTCIIN ABYX THUIIOB:
-
:l’_ I COIIJIOBOIO J5! JIOIIATOYHOTIO.
/ Bmopurord .
/ }5,_233 [IpuHIIMNT  JEWCTBUS  MOCJIEIHETO
MOKa3aH Ha puc.7.6.
~7
5 OTIM4YnuTEIBLHEBIE 0COOEHHOCTH
3 BHUXPCBBIX IBIJICYJIOBUTCIICU -
[ ik BBICOKas KTUBHOCTH YHUCTKHU
H/\{ co ahde OCTh OYHC
* ¢ ra3oB B HHX OT TOHKUX (pakiuid
pasmepoM MeHee 3...5 MKM, a
Puc.7.6. Buxpesou nvineynosumens 10namoyHoco  TaKKe ciabas 3aBUCHUMOCTD
muna. 1-3aeuxpumens, 2-3asuxpumens,; 3- watioa, B(b(beKTI/IBHOCTI/I oT pacxona
4-nampybok, 5 - kamepa, 6 - omeooswut nampyoox.
Py P Py 3aIbLIJIEHHOTO rasa. ITponecc

OYMCTKH B HUX 3aBHUCHUT B OCHOBHOM OT I1IapaMCTPOB BTOPHUYHOI'O IIOTOKA ra3sa, v 1pu
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WX TIOCTOSHCTBE OCTACTCSI HEM3MEHHOW OKPY>KHAsi CKOPOCTh 3aIllbUICHHOTO ra3a, 4To
o0OecrieynBaeT JEWCTBHE HAa YacTHUIbl LEHTPOOEKHON CHUJIBbL, OIpeAeIoNe
> pekTHBHOCTE OuncTKH. IIpomyckHas cmocoOHOCTh ycTaHoBOK 20...315000 m3/4.
Jlns  ynaBnuBaHuS yacTtuil pasmepamu  25...35 MM u  Oojee MOryTt OBbITh
WCIIOJIb30BaHbl M paJHalIbHBIC ThUICYNOBUTENN (puc.7.7.). B HUX dYacTUIBI TBUIH
OTHENSAIOTCS OT Ta30BOr0 IOTOKAa B  pe3yJbTaTe€ COBMECTHOTO  JIEWCTBUS

I'paBUTAIIUMOHHBIX U UHCPIIUOHHBIX CUJIL.

K amnmapaTam MOKPOTo (e
nbljaeyJaBJIMBaHUSA OTHOCSITCS
IPOTUBOTOYHBIE OPOCHUTENIbHbIE (TIPOMBIBHBIE) 7

OYULUPHHbIL

OamrHu,  pa3nIUYHBIE  CKpyOOepwl,  TpYyObI :’2"3 >
Bentypu, 0apOOoTa)KHO-TICHHBIE |
NBUICYJIOBUTEIN. YJIABIMBAHUE YACTHUI[ B HUX b\/‘ 2
OCYILIECTBIISIETCSI B PE3YJIbTaTE MCIOJIB30BAHUS A
CWJI MHEpPLUH U OpOYHOBCKOIO JBMXKEHUs. B

OCHOBY PabOThl 3TUX YCTPOWCTB IMOJIOKEH
NPUHIUII  OCAXJECHUS  YaCTULl NbUIM HA  Puc.7.7. Paouanvheiil neiieyrosument

MOBEPXHOCTH KaIlellb MM Ha IUICHKE KUJIKOCTH 1- 6XOOHOU Nampyoox; 2- Kopnyc.

(Bomel). K HemocTraTkaM Takoro poja YCTPOMCTB OTHOCSTCS: 3aBUCHMOCTD
3¢ PeKkTUBHOCTH pabOThl OT CMAYMBAEMOCTH TIBUIA, CJIOKHOCTH OYHMCTKHU
oOpazyrorierocst B mporecce padoThl MIjlaMa, OMAaCHOCTh MIECTOYHOW WM KHUCIOTHOM
KOPPO3UHM TPU OYHCTKE HEKOTOPHIX Ta30B, YXYANICHWW YCIOBHH paccerBaHUS
YBJIQKHEHHBIX Ta30B Yepe3 AIMOBBIE TPYObI, BHIHOC BJIard ¥ 00pa30BaHUE OTIOKECHUN
B OTBOJMIIMX Ta300TXOJAaX TMPU OXJKICHUH Ta30B HIDKE TOYKH POCHI,
HEOOXOIMMOCTh CO37aHUSI CHUCTEM OOOPOTHOTO BOJOCHAOKEHHUSI, TTOBBIIICHHBIN
pacxoj YHEpruu.

JIJIst OYMCTKH Ta30BBIX BBIOPOCOB MIMPOKO WCTOIB3YIOTCS W Pa3IndHBIC
(GpuALTPHI C MOPUCTHIMU MaTepruagaMu. KauecTBO OYMCTKH Ta30B B HUX 3aBUCHUT OT

INIOTHOCTHU U TOJIIHUHBI IPUMCHACMBIX MAaTCPHUAJIOB.
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Kaaccupukanusa ¢GuiabTpoB 1OPOU3BOAUTCA 1O THUMNY (QUIBTPYIOLIEH
NEPETOPOJIKH, TOHKOCTU OYUCTKHU, KOHCTPYKIMH. OHU AeNATCSA Ha (PUIBTPHIL:

» C 3EpHHUCTHIMH CJIOSMU (HEMOJBMIKHBIC, CBOOOJHO HACHITAHHBIE U
KHIISIIHAE CIIOH);

» ¢ TUOKUMHU TIOPHCTBIMH TEpEeropoiKaMu (TKaHb, BOIIOK, TyOuaTas
pe3uHa,  TEHOMOJMYpPETaH,  MEpPXJIOPBUHWIOBBIE W JIpyrHue
CUHTETUYECKUE BOJIOKHA);

» C TIONYXECTKUMH TOPUCTBIMU TEPETOpPOJKaMu (BS3aHBIE CETKHU,
NPECCOBaHHbBIE CIIMPAIH, CTPYXKKA U JIP.);

» C KECTKMMH IOPUCTBIMU TeperopogkaMu (TIOPUCTbIE KepaMuKa |
METaJUIBI U JIp.).

OubTphl 00€CIeYNBAIOT BHICOKYIO d(D(PEKTHBHOCTh OYHUCTKH Ta30B KakK OT
KPYITHOIMCTIEPCHBIX, TaK U OT MEJIKOIMCIIEPCHBIX YacTUIl. BMecTe ¢ TeM OHM CO3/1af0T
NOBBIIEHHOE THUAPABINYECKOE COMPOTUBICHHE B Ta30X0/JaX, YTO BbI3BIBAET
HEOOXOIMMOCTH JOTIOJIHUTENbHBIX 3aTPaT SHEPTHH HA NepEMEIICHUE Ta30B.

OpnuMm n3 HamboJiee COBEPIIEHHBIX CIIOCOOOB OUYMCTKH Ta30BbIX MMOTOKOB OT
YACTHII MMBUIH U a3pO30JIeH SBISIETCS OUMCTKA B 3JIeKTPOPWIbTpax. DTOT Impolecce
OCHOBaH Ha yJapHOW HOHHU3AIIMU ra3a B 30HE KOPOHHUPYIOLIEro paspsia, repeaade
3apsa MOHOB YacTHIIAMH TpPUMEcCed W OCaXICHUM KX Ha OCATUTCIbHBIX H
KOPOHUPYIOIIMX  DJEKTpoaax. NeKTpoQuibTpel paboTatoT d(PPEeKTUBHO U
SKOHOMHYHO TIpU OOJBITNX 00beMaX BEIOPOCOB M BBHICOKMX TEMIIEpaTypax. 3aTpaThl
Ha coJiepKaHue U 0OCITyKUBaHHUE AIEKTPOMUIBLTPOB COCTABISAIOT OKOJIO 3% 00mux
HKCIUTYaTallMOHHBIX PAcX0/10B. DJIEKTPUUECKHE YIOBUTEIN MOTYT UCIOIb30BaThCS U
U1 OYUCTKU BBIOPOCOB OT a3p030Jiel MUHEPATBHBIX Macell, INIaCTU(PUKATOPOB U T.II.

Jnis  moBeimieHUsT 3()PEKTUBHOCTH pabOThl IUKIOHOB WM  (UIBTPOB
MCIIOJIB3YIOTCS yABTPa3BYKOBBIE YCTPOWCTBA. YIIbTPa3BYK BBI3bIBACT KOATYJSIHUIO U

YKPYITHEHUE YaCTHIl MbUTH. XOpOUIuil 3pPeKT yabTpa3ByKOBbIE MbUICYIOBUTENN

Aar0T TOJIBKO IIPpH BBICOKOM KOHIOCHTPAIWH IIbUIX WX a3pO030Jid B OUMIITaACMOM Ia3€.
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Baxnass mpoOiema oXpaHbl TPUPOJbI - U3BICKAHUE U TMPUMEHEHUE
3 (PEKTUBHBIX METOAOB U CPEACTB OYUCTKUA Ta30BbIX BBIOPOCOB OT Tra3o- U
mapooOpa3HbIX BPEIHBIX MPUMECEH, a TakKe X yTuiluzanus. Kak yxe yka3plBaloch,
B CBSI3U C OBICTPBIM Pa3BUTHUEM MPOMBIIUIECHHOCTH, TEINIOOHEPTETUKN U TPAHCTIOpPTa
B atMocdepy BbIOpachiBaeTCs OOJBIIOE KOJUYECTBO TaKUX ra3000pa3HbIX BEIIECTB,
KaK JUOKCHJ YIJIEpOJa, IUOKCUJ W TPHUOKCHJA CEpbl, CEPOBOAOPOJ U Jpyrue
CEpPHMCTBIE Ta3bl, OKCUABI a30Ta, PAJl KUCJIOT U Jip. B OONBIIMHCTBE ciydyaeB 3TH
BBIOPOCHI HAHOCSIT OOJIBIION yIIepO pacTUTEIbHOCTH, )KUBOTHOMY MHUPY U YEJIOBEKY,
a TaK)Ke MHOTUM MPENPUATHIM, 00BEKTaM KOMMYHATBHOTO XO3SIMCTBA U TPAHCIIOPTY.

JIo BBICOKOW CTENEeHH COBEPILIEHCTBA JOBEACHBI 30JI0YJIABIMBAIOIIHE
ycTaHOBKU. HeoOXOIMMOCTh OYMCTKH Ta30B OT 30Jbl CBsI3aHAa MOMHUMO 3aIIUThI
aTMocQepbl TaKkKe ¢ IpeIoTBpalleHneM adpa3uBHOTO U3HOCA ABIMOCOCA.

Ho Bcerma nm mnpaBWUIBHO JKCILTyaTHUPYETCS JIEWCTBYIOIIME OYUCTHBIC
yctpoiictBa? Jlaneko Het. Toabko B MUHCKE B CYTKH cOpachIBaeTCsl B KaHAJIM3AIUIO
1300 xr HedTenponykroB, S00 kr xpoma, 400 kr kene3za. ECTeCTBEHHO, 3TH U IpyTHe
OTXOZIbl 3aTPYIHAIOT pPabOTy TOPOACKHX OUYMCTHBIX coopyxeHui. I[loatomy
MOBBIIIEHUE YPOBHS OYHCTKMA BOJbI HEMOCPEJCTBEHHO Ha MPEANPHUSATHUIX HUMEET
00JBIIIOE 3HAUCHHUE.

Kax u3BecTHO, M0 CAaHUTApPHBIM HOPMaM Ha OJIHOTO TOPOJCKOTO KHUTEIS B
cytku nogaetcs g0 200-350 i1 muTheBoM Boibl. B MuHCKe yTeuKky yepe3 HeuCIpaBHbBIC
KpaHbl, ciMBHbIE Oauku gocturaioT 10% oT oObema BOJOMPOBOTHON BOJBI, YTO
MIPUMEPHO PABHO TPEM 00BbEMAM TaKUX BoJOXpaHwinil, kak Kpunuisl u po3asl. Bee
MBI JTOJKHBI HE Ha CJI0BAaX, 8 B TOBCETHEBHOM KU3HU O€peub KaXK/IbIi BOJIOEM, KaXKyIO
PEUYIIKY, YTOOBI YHCTHIE, TPO3pAYHBIC PEKH U 03€pa yKpaIllaiu HAIly pecrnyOIuKy.

Ikonomuueckaa IPpgexmuenocms D - o0e3BpexkuBaHus BOP mpu ux
HCIIOJIb30BaHUU OMpPEAEISIETCA KaK Pa3HOCTh MEXAY OOIMM yiiepooMm Iy, KOTOpPbIN

HaHOCHUTCSI Ouocdepe 3arps3HEHUEM, W TPHUBEJACHHBIMU 3aTpaTaMu Ha TOJIOBOM
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o0beM MeponpusaThii o aposeneHuto I1JIB no wopm IIJIK 3, mmioc addexr or
yrunuzanuu BOP 1A (I - onroBas nena peanuzyembix BOP, A - ronoBoii o0beM

npoaykuuu BOP), T.e.
2=0,-9,+1]4

OO6muit yiep0, KOTOPBIM HaHOCUTCS Ouocdepe 3arpss3HeHUEM, ONPEACIIIeTCS

N3 BBIPAKCHUA:

m n

3,=2.2.9,,

j=1i=1
rae D, - ymepO oT 3arpsizHeHus: Ouocdeps! I-M coenuHenueM (i=1,2,3...) ot
J-ro ucrounuka (j=1,2,3...), p/ron.

Do~ IPOU3BEICHUE NTPUBEICHHBIX 3aTPAT U T'OJIOBOTO 00BheMa 00E3BpEKUBAHUS
BOP.

Ecin 3,>Dy+1lA, TO BbIOpaHHBIM BapuaHT HcHoub3oBaHUsS BOP He
HSKOHOMHYEH, U, CIIEJ0BATEeIbHO, HEOOXOAUM HOBBIN BapuaHT npumMeHeHuss BOP wun
CUCTEMBI UX 00e3BpekuBaHus. Hanpumep, eciu mociie yCTaHOBKH CHUCTEM JI0KUTaHUS
U YTHJIM3AlUK COJIEpKaHUE OKCHA yriiepoaa B BIOpocax cHU3UI0Ch ¢ 5 10 0.1%, To
skoHOMMYecKuit adppexT mpu pacxoze raza 1000 M>/u cocTaBUT cymmy mopsigka 60
Teic.p/Toa. Jloskuranue CO MO3BOJUT yTUIM3UPOBATH TEILIOTY CTOPAHUS, yBEIUUUTh

3HAYCHUEC CTOMMOCTHU COKOHOMJICHHOI'O TOIIJIMBA.
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TEMA 8. DQHEPrOCBEPEXXEHME B 30AHUAX
N COOPYXXEHUSAX.
8.1. TennosBblie noTepu B B getanax ctpoeHun. I ekrtmeHasn

TEeNnMoM3onsaumua 30aHVM U COOPYKEHUMN.

YacTHble 1OMOBIAACIbBIIBI B 3aMMaIHBIX CTPaHaX UCTIONB3YIOT mouTu 30% Bceit
MOJy4a€MOM HHEPruu, YTO COCTABISET TMOYTU CTOJBKO K€, CKOJIbKO U
MIPOMBIIIJIEHHOCTD, U OOJIbIIIE, YeM BECh, BMECTE B3AThIi, TpaHcHopT. bosbias yacTb

pacxoayemoii sHeprun (80%) uaer Ha ororuieHue nomMerieHuit (puc.8.1)

oTonseHue
79%

ropsvas ocBelleHue
1%
BoAa
9 3NeKTpo-
12% npuroToBne- P
3Heprus
HUe NULLK

5%
3%

Puc.8.1 Juaecpamma nompednenus suepauu 8 4aCMHOM 0OMOB1A0eHUU

B benapycu B HacTosiiee BpeMsi CTPOUTCS OIPOMHOE KOJIMYECTBO KOTTEIKEN,
Y MaJIO KTO U3 X0351€B oOpalllaeT BHUMaHKE Ha Takue "Melouu", KaK TeTIOU30JISIIUS U
3HeprocObepekeHne, X0Ts 3aTpaThl Ha oTorieHue 1M? B benapycu otHocsTes Kak 1:2,5
K COOTBETCTBYIOIIMM IOKa3aTENsAM 3aMaHbIX CTPaH.

HeoOxomumas ni1st oCyIiecTBICHUS )KU3HEHHBIX (YHKIIUN HEPTHS, a TOUHEE,

ee TOJyYCHHE W HCIOJIb30BaHHWE, CBSI3aHO C HArpy3KOM Ha OKPYXKAIOIIYIO Cpeiay:
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nobblya yris, HedTH, rasa, sAEpPHOrO TOIUIMBA, DMUCCUS NPOIYKTOB CTrOpaHus,
TEIUIOBOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

Kunuiia, KOTOpble Temeph pa3padaThIBAIOTCS WM MOJECPHU3UPYIOTCS,
OTIPENIECNIAIOT U HOBBIC MPEACsbl MOTPEOJICHUS PHEPTUM U TEIJIOBOTO JABJICHUS Ha
OKPYXAaIOIIYIO CPENy, a TaK K€ LIEHbl Ha YHEPTUIO B Oy IyILIEM.

DHeprocoeperaroiye MEPOIIPUATHS TaK XKe SABIISIOTCS CPEIACTBOM COKPAILICHUS
oOurero 3HepronoTpediaenus. HecMoTps Ha cHuKeHHe MUPOBBIX 11eH HaHedTh B 80-¢
T'OJIbl, MBI JJOJIPKHBI XOPOIIIO OCO3HABATh TJI00ATBHYIO TCHACHIMIO TOBBIIICHUS 1[EH Ha
HHEPrUI0, YTO OCOOEHHO aKTyanbHO s benapycu. Bo3MOXHBIM siBiisieTcs pe3Kuit
CKauOK MHUPOBBIX II€H, KaK 9TO MOKa3al KyBEUTCKUN KpU3KC.

Kak co3HaTenpHBIM XO35SMH CBOETO JOMa, KaXIbI YEIOBEK JOJKEH
CaMOCTOSITEIbHO MPUHUMATh PEIISHUsI IPU CTPOUTEIIBCTBE CBOCTO KHUJIbSI B BOIIPOCAX
Oyy1Iero 3HepronoTpedIeHUs, a He OCTaBIISATh 3TOM MPOOIEMBbI CIIEUATUCTAM. DTUM
BBI JIeJIaeTe BKJIAJ] B CBOE CHACTIIMBOE OyyIiee.

JHepronorpedaeHre MOKeT ObITh 3HAYUTEILHO CHUKEHO.

[Ipy mnpumeHeHWe U3BECTHOW BO MHOTMX CTpaHaX CTPOUTEIBbHON W
TEIUIO3AIUTHON TEXHOJOTUM TIOSIBIISIETCS BO3MOKHOCTH  yAEpXaTh T'0JI0BOE
norpebiieHue sHepruu B npeaenax 30-70 kBT -u/M? xkumoii mwiomaan. IT0 NPUMEPHO
COOTBETCTBYET NOTpedaeHnIo 3-7 1 HedTu uan 3-7 M° rasa Ha 1 M? xuitoil miomanu
B TO/I.

Uro Takoe moM ¢ HU3KUM 3HepromnorpedbienneMm? B nanpaeitmem JJHD - ato
Takoe coopyxkeHnue (miomanas 11x14m, xumas —190m?, okHa — 50 M, kpbima — 190m?,
noasan — 154 m?, maknon kpeimuu — 45°%), koTopoe moTpeGiseT O4eHb HEMHOIO
TermoBoil sHepruu, Mmenpme 70 kBru/mM? B rog (or 70 mo 30 kBt-u/M?). D10
COOTBETCTBYET I'0JI0BOMY TTOTPeOIIEH IO TemoBoii aHepruu ot 300 10 700 M rasa npu
xunoit mmomanuy 100 M2 Kpome »storo, JHD oTaMyaeTcs Takke MajbiM
MOTPeOICHHEM PHEPTUH I 00ECTICUCHHSI TOPSIEH BOJOM.

Koaygpdpuyuenm mennonepedauu (KTII) — enununa, koropass oO0o3Hayaer

MMPOXOXKKACHUC TCINNIOBOTI'O IIOTOKA MOIMHOCTBIO 1 BT CKBO3b 3JIEMEHT CTpOHTGJ'II:HOfI
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KOHCTPYKLMH IUIOIAabio 1 M2 Ipu pasHuIle BHYTpEHHEH U BHEIIHEH Temmepatyp B 1
°C
TenoBbie MOKa3aTeNN IOMa C HU3KUM YHEPronoTpedaeHuemM (pumep):
> cpennuii KTIT: 0.3 Br/m? C;
» HopMa Bo3ayxooomeHna: 0.3 pa3 B ac;
» KII/] o6orpesaromiero ycrpoiicta: 0.78;
» TOJ0BOE MOTpeOsieHHe TerioBol 3Hepruu: 42 kBTu Ha 1 M?  IKUIIOH

1101 aau.

MoTtepn yepes cucremy
OTONAEHUSA

1 800 kBt - 4 puyox
" AT . COAHEYHOMN

3HEprun
5 300 kBt - u

Morepn uyepes ot AT
Kpbimy
2 300 kBt - 4

/Z ’,ﬁ

/ //

£ / Buyrpenu:el!

“M 5 e
T

r |
s |

NMotepn uepes G
CTeHbl St
2 300 kBr . 4 BeHTHARUMS

2 900 kBt . u4

MoAa/noasaa
1 500 xBr - 4

Puc.8.2. I'00osvle npumox u nomepu suepeuu ooma (6coomeemcmaue ¢ J{HD kpumepusimu,).

Pasnocmo (nexsamxa) sanepeuu 0ondicHa Ovbims KOMNEHCUPOBAHA OMONJIEHUEM.

Jnst mocTvkeHuss HU3KOTO ypoBHs motpebnenus JJHD nHe o6s3arensHO
MPUMEHSTH CIICUATbHBIC WA SK30TUYECKUE apXUTEKTYpHBbIe QopMbl. PagnkaabHoe
YMEHBIIIEHNE TOTPEOHOCTH B TEIUIOBOM DJHEPrUM BO3MOXKHO 0€3 oOTKaza oT
COBPEMEHHOTO JKU3HEHHOTO KOM(OpTa U Pa3HOOOPA3HBIX CTPOUTENHHBIX (OPM, KaK
JUTSI OJTHOKBAPTUPHOTO, TAK U IS MHOTOKBAPTUPHBIX JOMOB.

[Tpu pannoHaIBPHOM TOIXOJE W XOPOIIEM IJIAHUPOBAHUU OHU MOTYT OBITh
YMEHBIIICHBI, HANpUMEp, €CIM BbI HCIOJIB3YeTe B KAadeCTBE HAIOJHUTEIS

CaMOHCCYIIMX KapKaCHbIX CTCH IMPCCCOBAHHYIO COJIOMY HJIM JICTKHC
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TJIMHOCOJIOMEHHBIE CMECH.

KpoMe momnw3bl mjisi OKpyXkarolieil cpelibl, HU3KOE MOTPEOJICHUE JHEPruu
ASKOHOMUT 3aTpaThl Ha OTOIUICHHE, a 3TO TAaKXKe O3HauyaeT 0oJiee BHICOKYIO CTEICHb
YBEPEHHOCTH C TOYKH 3PEHHUS IEPCIIEKTUBHOTO MOBBIIICHUS 1IEH Ha SHEPTOPECYPCHI.

Kpome coxpaneHusi yroOTHOro AOMaiiHero kimmara u komdopta, JIHD
NpeajaraeT TakKe HAWIy4yllue pelIeHUus Ui HCIOJIb30BAHUSA PETCHEPATUBHBIX
UCTOYHUKOB DHEPTUM (HAIPUMEp, COJHEUYHBIE KOJUICKTOPHI JIJIi MOJOTPEeBa BOJIbI).
Cuctema yMEHBIIICHUSI BOJIO- U DHEPromoTpeOSieHus TMpeACTaBiIseT CcoOoi
ecrtecTBeHHOE aonogHeHue JIHE-koHuenmmuu.

BobIIMHCTBO TOMOBIAJETBIIEB UMEIOT OTPAHUYEHHBIC JICHEXKHbBIE CPE/ICTBA,
U HE BCE, YTO XOTEJIOCh OBl OCYIIECTBUTH, SBISCTCS MOCTHKUMBIM. OmmOouHOU
SBJISICTCS. DKOHOMHSI HA TEIUIOM3OJISIIUM JIOMa, TaK KaKk €€ IOYTH HEBO3MOXHO
YIAYYIIATh B OyIyIIEM.

OcHOBHBIC IPUHUIMIIBI JOCTHAKECHHUA HU3KOI0 SJHEPronoTpedIeHus:

1. Xopoline TEeIION30JUPYIOIIME CBOMCTBA CTPOUTENBHBIX SJIEMEHTOB
(cTeH, OKOH, KpBIIIIH, T10J1a, O/IBajIA).

2. JloOpocoBecTHOE  BBITIOJHEHUE — TETUIOU3OJISIITUU: HEJONYILICHUE
TEIJIOTIOTEPb; TUIOTHAsI 000JI0YKa CTPOSHHUS (3aluTa OT BeTpa U T.I1.);

3. [TaccuBHOE HCTIOJIb30BAHUE COJIHEYHOM SHEPTrUU 51 ee

aKKyMYJIHPOBaHUE, CYTOYHOE HIIM CE30HHOE;

4. VYropasnsiemblii  BO31yX000MeH (10 BO3MOXKHOCTH - BO3BpaIleHUE
TEIIa).

d. XOpouio peryampyeMble OTOIUTEIbHbIE YCTPOMCTBA.

6. DHEpPro’KOHOMHOE  OOecCIleueHHe Topsuel  BOJOH, BO3MOXKHO,

MOCPEICTBOM COJIHEUHOM SHEPIUU B JIETHEE BpPEMSI.
1. VYcerpaneHnue 0ecnoe3HbIX PacXo10B AIEKTPOIHEPTUH.
KauecTBo TEMJIOU3O0JISALIUH SABJISIETCS BaKHEUIIUM napaMmeTpom
sHepronoTpedeHus noma. TpeOyemble BEIMUUHBI TEMIONPOBOAHOCTH KPBIII, CTEH U

T0J1a ABJISIETCS BAXKHENIIMMU YCIOBUSMU IS CleAyronux maros K JIHO.
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DHeprocoeperampIiee - 3HAYUT HKOJOTHMYHO. 3HAYUTEIBHO YIy4dIlICHHas
TEIJIOBasl 3alllUTa SIBISETCA YCIOBHUEM JKOJOTUYECKH OTHOCUTEIBHO OE3BPEIHOIO
cyiiecTBoBaHUsl cTpoeHusi. Cpeau Temiou30JaTOPOB-HAMOTHUTEIEH CYIIECTBYIOT
OTpEeIeJICHHbIC OTINYMS, HAlPUMEDP, IMUPOKO UCTOJIb3yEeMbI MEHOIUIACT HE BIIOJHE
0e3omnaced. IIpeanmouteHue cienyeT OTAaBaTh MPUPOJIHBIM, SKOJOTMYECKA YUCTHIM
MaTrepuasaMm.

PaccmoTtpum koHCTpykTHBHBIE 3yieMeHTHI JIHD u cmocoOwl gocTrkeHus
AKOHOMUYHOTO MapaMmeTpa ko3 uiimeHTa Terionepeaadmn.

Hapy:xnbie crenbl. Heob6xomumo moBoauth aoectu 3HadeHue KTII ot
makcumansHoro - 0,3 Br/C-M? o nyumero mokazatens - 0,2 Br/C-m2 Dto
COOTBETCTBYET YBEIMUYEHHUIO CPEAHEW TOJIIMHBI yTeruistouero ciosa a0 15-20 cwm.
OTUX 3HAYCHUH MOXKHO JTOOUTHCS BO BCEBO3MOJKHBIX KOHCTPYKIIHSX, HCIOJIB3YS
CJICTYIOIIHE TIOJIXO/IbI:

1. Kmagka ¢ yTeIUIAIONIUM
cioeMm 15-20 cM W  BO3AYIIHOHU

IIPOCIIONKOM 1MOJT HAPY>KHOU 000JIOUKOH.

2. JIBoliHas CTeHa C TOJIIUHOMN :

YTEIUISIONIEro ciaos 15 ¢cM u3 nmopucToro :

— BHyTpeHHas wrykatypka
- Kupnuunas crena
HAITIOJIHUTCIIA. 5 SR e s Tennousonaums

BHewHnan wryxkarypka

3. CreHa ¢ yTEIUIIONIUM CJI0EM
Puc.8.3 Ymennennas cmena

nopucToro HamojHutens 15-20 cm u («Tepmourybay)

mTyKaTypkoi (puc.8.3).

4. OOnerueHHas KIajka C BO3AYIIHOW MPOCIONKON MOj OOIIMBKOW W3
JepeBa, 00JI0KEHHAsS C IBYX CTOPOH
nopucteiM  HamosmHutenemM 20 oM
TOJIIUHOM.

5. OnHocnoWHasg  KIajgkKka W3

HHU3KOTCILIIOIIPOBOJIHOIO Marcpuaia

(Hanpumep, NPecCOBaHHBIN COTOMEHHBIN

BHyTpeHHsAs wryKaTypka
Kupnuunas crena

BHewHAn wrykarypka

Puc.8.4 Maccusnas cmena
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WM ra300€TOHHBIN 0JIOK MUHUMaJIbHON TouHOM 40 cMm), omTyKaTtypeHHast CABYX
cTopoH (puc.8.4).

He umeer 3HaueHwusi, JIETKUMU WU TKEIBIMU OYyAyT HAPYKHBIE CTCHBI.
OHeprocoOeperaromias CrnocoOHOCTh, HEOOXOoIUMasi Jisi KU3HEHHOro Kom@opTa
JI0Ma, OIpeJesieTcs MacCol BHYTPEHHUX CTPOUTEIBHBIX U KOHCTPYKTUBHBIX
AJIEMEHTOB.

Pacxonpl Ha mpuUMeEHsieMble TTOPUCTHIC HATMOJHUTEIN CUJIBHO OTIMYAIOTCS B
3aBUCUMOCTHU OT CTPYKTYphI cTeH. OHuU cocTaBistoT 1-50%, B 3aBUCMMOCTH OTBKYCa,
BO3MOKHOCTEH U MPETyCMOTPEHHBIX CTAHAAPTOM HOPM.

OxHa u Temo3amuTHoe crekao. OkHa nomkHel uMeth KTII nHe Gonee 1,5
Br/C-M%. D10 pgocTuraercss OOBIYHBIMM CPEACTBAMHU: PAaMOM C JBYXCIOHHBIM
TEIJIO3aUTHBIM CTEKJIOM. TeIIO3allUTHBIE OKHA WMEIOT CHEIUabHBIN CJIOM, HE
BUJIUMBIA TJ1a30M, HO 3HAYUTEJIBHO YMEHBIIAIOIIUN TOTEpU Teruia. ITOT 3¢ dexT
YBEJIMUMBACTCS MPU HAIMYUU HEOOJBIIOTO 3a30pa MEXKAY MEPBBIM M BTOPBHIM CIOEM,
B 3TOM CIIy4ae pacxo/i TEIUIa YMEHbIIAeTCs MOYTH B iBa paza. OKHA B TETIO3aI[UTHOM
ucnosHeHun crosaT 15-20% nopoxe OOBIYHBIX M 3TH 3aTpaThl KOMIIEHCUPYIOTCS
HSKOHOMHEH Ha oToruieHHMH. HoBasi CTEKIIOM3OMSIIIMOHHAs CUCTEMa MMeEeT elle Ooliee
Hu3kuil KTII u ocHOBaHa Ha npuHIKMNE "TeNI0BOr0 1oua". TakneOKOHHBIE CUCTEMBI
MO>KHO MOBOpauuBaTh Ha 180°, B 3aBUCHUMOCTH OT TOTPEOHOCTH BTEILJIOBOM YHEPTHH.

CreHbl, TEpEKpHITHS W  JpPYrHe  COCTABJISAIONIME YacTH  MOJBAJa,
CONPHKACAIONINECS C 3€MJIC, a TaKKE€ CTEHbl M MEPEKPbITUS HEOTAIUIMBAEMbIX
noMenieHuid moryt umets 3Hauenue KIIT ot 0.3 mo 0.35 B1/C-M?, uTO MpEeAnoaaract

TOJIIIUHY CJI0S TeIUIOU30JIsIUM oT 12 10 15 cm.
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[Tpy MOKPBHITUHM HEOTAITUBAEMBIX TMOMEIICHUH OOBIYHO NENAl0T YaCTUIHOE
YTEIUICHUE HEMOCPEACTBEHHO MoJ TojioM (okoyio 2-3 c¢M), HO OoJiblllas YacTb

YTEIUJICHUSI KPEMUTCA CHU3Y Ha 0OOpaTHOM CTOPOHE KeNIe300€TOHHOU TIUTHI (CM.

BHelWHAN YacTb CTeHbl
Tennousonsuuns
BnarosawmrtHas nperpana
OcHoBHan cTeHa
BHyTpeHHsAs WwrykaTtypka
B Mon '

Tennon3onsTop-amopTusaTop
7 / XenesobeTtoHHas nnuta
JlokanbHas TeNNON30NALMA LLOKONBHOrO 3Taxa

Mapo3awuTHbIA Cion
Tennownsonsauus

g KupnuuHas creHa nogeana
3emns

YON

=)
OOO

O 7

Puc.8.5 COKpau;eHue menjonomepsb 6 YOKOJIbHOM omaoitce npu Heomanjiueaemom noosane

puc.8.5). Ot paboTel MOTYT OBITH JIETKO IMPOBEJACHBI COOCTBEHHBIMH CHJIAMH, HO
clenyeT MMETh B BUIY BBICOTY TOJ(Bajia, YTOOBI OHA ObLIa JOCTaTOYHOH. ITO
YTEIJICHUE MOXHO CCNIaTh M B HE3arTyOJICHHBIX MOMEIICHUSX.

B oGorpeBaeMbIx mojiBangax yTEIUICHHE TIEPEKPBITHS MOKET CONPHUKACATHCS C
MEpPBBIM JTAKOM TOMeEIIeHus. B 3ToM cnydae oOmiee yTEIJIGHHE MOXET
OCYIIECTBIISITBCS C HAapy)KHOW CTOPOHBI MO mepumeTpy. Ecim moTonok mojBaia
HAXOJUTKCS BBIIIEC MTOBEPXHOCTH 3€MJIH, TO /IS 3aMIUTHI YTEIUIAIOMIETO CIIOS HYXKHBI
JIOTIOTHUTEIIBHBIE MEPOTIPUSTHS.

B monBanax, KOTOpble HE MUCHOIB3YIOTCS MOCTOSTHHO, BO3MOYKHBIM SIBJISIETCS
BHYTPEHHEE yTEIUIEHHE. JTOT CHOCO0 HMMEET HEKOTOphle MPEUMYIeCTBa, T.K.
nmoMenieHusi OpIcTpee mporpeBarotcsi. Ho, B mr000M ciiydae, BHyTpEHHEE yTETUICHHE

CBSI3aHO C OIpEJEICHHBIMU MpoOJieMaMu, MO3TOMY IUIaHUPOBaHUE, pa3paboTKa u
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IpoOBeJleHHEe pabdoT B A3TOM CiIy4yae JAODKHBI MPOBOAUTHCA TMOJ PYKOBOACTBOM
CIIEIUAJINCTOB.

Tennasa manka Ha kpbimy. Kpbimy, poBHbIE MM C HAKJIIOHOM, HOKPBITHS
LIOKONBHBIX ToMmenieHnii Mmoryr umets KIIT me 6Gomee 0,20 Br/C-m2. D10
COOTBETCTBYET YTEIUIAIOIIEMY CJIO0 0K0JI0 20 cM. TaM, rie 3TO SBJIAETCA TEXHUYECKU
BO3MOYKHEIM, HY)KHO CTpeMHThCA K 3HadeHuto KIIT or 0,15 Br/C-M? n MeHbIne, 4T0
COOTBETCTBYET TOJUIMHE ¢1051 0K0JIO 30 cM. B HaKJIIOHHBIX KPBbIIIaX B 3aBUCUMOCTH OT
BBICOTHI 0aJOK CBOJA IMOTOJKA OOJbIIAs YaCTh YTEIJIUTEIBHOIOCIOS pa3MelaeTcs
Mex 1y OaiaKaMu, a TAaKKe HaJl WK o] HUMHU. Takoe pa3MenieHueno3BosieT u30exarnb
yTeuek Teruia (LIenu, IbIPKU U T.1.). Bonpeku mpakTuke, KOTopas NpUMEHsUIach 10
HACTOSIIEr0 BPEMEHH, B TAKUX KpBIIIAX MOYXHO OTKAa3aThCs OT BO3YLIHOTO CJIOS HAaJl
YTEIUISIOLIUM IIACTOM.

Ecam 1oKONBbHBIN 3TaK UCMOIB3YETCS LENbIA O/, €r0 HY’)KHO CBOEBPEMEHHO
yTeIIUTh. Eciu LOKONBbHBIM 3TaX HE MOCTPOEH, HEOOXOIWMO COOTBETCTBYIOIIMM
00pa3oM yTEIUIUTh NEPEKPHITHSI BEPXHETo 3Taxka. UeM ToJie npopuiibHOE yTeIICHUE
CTPOMTEJIBHBIX JAeTajeil, TeM OoJbllle BEPOSTHOCTH CYIIECTBOBAHUS YTEUEK TeIla.
BHuMmaTenbHO M KayecTBEHHO HEOOXOAMMO IMOAXOJIUTh K PAacCMOTPEHHUIO

CTBIKOBOYHBIX JIEMEHTOB KOHCTPYKIMM goMa (puc.8.6).

Kpurnueckue 30ub1 (puc.8.6):

1. Coedunenue cmena - kpvtuwa. TeION30IUPYIOLINE CIOU KPBIIIA H CTEH
JIOJKHBI HEPA3JEINMO COCIMHSITHCS MEXITY CO0O0i Kak B 30HE BOJOCTOKOB, TaKU B
¢dbpoHTaIBHOM 30HEe. MacCHUBHBIE CTEHBI JOJIKHBI MMOKPHIBATHCS TEIUIOU30JIUPYIOIINM
cioeM. CThIKM MeX Ty OajTKaMy U CTEHaMHM 33JIeTBIBAIOTCS YTEIISIOIIUM MaTEPHAIIOM,

d TAaKXKC ITOKPBIBAIOTCA BETPO3AIUTHBIM CJIIOCM.
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2. Coedunenue
JHcene300emonnvIx Inemenmos. B
TOM ciyyae, eciu CTEHBI
COOPYKEHUH UMEIOT OJIHOCIONHYIO
CTPYKTYPY, HY’)KHO 00€CIEeUUTh CIOU
YTEIUICHUS Ha TOPLEBBIX
MOBEPXHOCTSIX NEPEKPHITUH.

JIONOJTHUTENBHO HYKHO COOPYIHUTH

YTEIUISIOILY IO IPOKIIAIKY Ha

MEPEKPBITUA  TIEPBOIO  dTaxa ¢

Puc.8.6. [lomepu snepeuu 6 demansx cmpoeHuti
BHYTPEHHEN CTOPOHBI. (kpumuueckue 30Hbl)

3. AKamwszu. B xamo3u

MOXET MOMNaIaTh XOJIOAHBIN BO31YX, MO3TOMY U3HYTPHU UX HAJO0 YTEIUIATH C MOMOIIBIO
T00pPOTHOTO MaTepHalla WU UCTOIb30BaTh MEHO3AMOIHEHHBIN MPOQPUITb.

4. Cmoiku okna - cmenvl. CTbIKM COCIMHEHUN MEXAY OKHaMU H
CTPOUTENBHBIMU 3JIEMEHTAMU 3aKPBIBAIOTCS TOOPOTHBIMH YTEIUISIONIUM MaTepHaIOM
(MOHTaKHBIM T€PMETUK HE JIOCTATOUYCH).

5. Oxonnasa pama. OKOHHAs paMa JOJKHA UMETh YTEIUISIOIIUNA CIION KakK C
HApPY>KHOM, TaK U C BHYTPEHHEW CTOPOHBI. ECiii 3TOro HET, cieayer npeaycMOTPETh
TEPMUYECKOE pa3/ICIICHHE.

6. Paouamopuvlte Huwu. Ecnu panuatop BMOHTHPOBAaH B HUIIY,
HE0OXOIUMO TIPETYCMOTPETh TOTIOTHUTEIBHBIA YTEIUISIFOIIUI CIIOH B 9TOM MECTE.

(. IIpeoomepawenue ymeuek menna. Bo Bcex nomax, Mpexae BCETo, B
MeCTaX COEAUHEHUM UMEIOTCS JIIEMEHTHI, BBICTYIAIOIIME 3@ €r0 IPaHuUllbl, HAIPUMED,
OankoHbl. M3-3a 3TOr0 yBEIMUYMBAIOTCS YTEUKH TEIJIa HETOCPEACTBEHHO Yepe3 ITU
CTPOUTEIIbHBIE DBJIEMEHTBl. YTEUKH TeIla BO3MOXKHbIE TaKKe B CIydae OLIMOOK
ctpoutenbeTBa. IloaTOMy cCTpoiiTe Kak MOXHO Oojiee KOMIAKTHO W u30eraite
CIMIIKOM pa3OpOCaHHBIX apXUTEKTYpHbIX (opM. bankoHbl JOKHBI  OBITh

HN30JIMPOBAHBI OT CTPOCHMA.
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Bo3xyxo- u Berpo3amuTHbIe 000104YKH. MHOTME apXUTEKTOpPBl H
JOMOBJIAJIENbLIbI IETAI0T AJIA c€0sl HEMPUATHOE OTKPBITHE, YTO, HECMOTPS Ha XOpoLIee
YTEIUICHUE HAPYXKHBIX CTPOUTEIBbHBIX YAaCTEH, TPYAHO JTOCTHUYbL XOPOUIEr0 3HAUYCHUS
CpPEIHEro MOTPEOICHUS SHEPTUU.

Bo mMHOrHX ciydasx npu4rMHaMU 3TOTO SIBJISITHCS HEAOPAOOTKU KOHCTPYKIIUH,
YTO BJIEYET 32 COOO0MH JIETKOE TPOHUKHOBEHHUE XOJIOAHOTO BO3/AyXa U3BHE.

BerpeuaeTcss Takke MHEHHE, UTO JJIs JIYYIIEro >KM3HEHHOTro KoMmdopTa B
NOMEUIEHNE HYKHO CIEIWTh 3a NapONpPOHMKHOBEHHEM 4YEPE3 CTPOUTEIbHbBIC
aneMeHTbl. CUuTaeTcs, 4Tto cleayeT u30eraTh Mo BO3MOKHOCTH MapocOeperaronmx
CTPOUTEIIBHBIX AIIEMEHTOB B KOHCTPYKIIHH.

OOGBIYHO TIPU 3TOM HE TOMHSAT, YTO TMAPONpPerpagbl YACTUYHO BBIMOJHSIIOT
(GYHKIMIO TEIUIOM3OJSIMA M TO03TOMY HE MOTYT OBbITh 3aMEHEHBI, JaXe €CIH U
ABJIAIOTCS. HECYIIECTBEHHBIMH C TOYKM 3peHus auddys3uu. Jns 310poBOro
KU3HEHHOTO KJIMMAaTa HET BOIpoca, MPOILIa JIM NapOBOJASHAS CIAraroiasl Wik HeT.
OTtBOA BNaru - 3ajjaya BEHTHIALINY.

@akToM SBISETCA TO, 4YTO IPOCTOM MPOXOJ BO3JyXa 4epe3 HapyKHbIE
CTPOUTENbHBIE JIEMEHTHI 3HAYUTEIHHO OCTIA0JISIET TEIIO3aIUTyY coopykeHus. Kpome
TOTO, BO3MOXXHBI TIOBPEXKAEHUSI OT BIIATU JEPEBSHHBIX YacTEl CTPOCHUS €€
KOHJICHCAlIMM (HampuMep, MPpU HAKIOHEHHOW Kpale), KOrja TEeIJIbli BHYTPECHHUM
BO3JlyX Y€pe3 LIEIN U OTBEPCTUS JOCTUTAET XOJIOIHBIX YaCcTeld KOHCTpYKUUU. Bompoc
0 'repMeTHYHOCTH" 3[aHHUS M MPABWIBHO OPraHU30BAaHHOW pEryIupyeMoi
BEHTWJISIIIAY C PEKyTepalrel Tera SBaseTcs OAHIUM U3 HanOoJiee BaKHBIX.

CBexuii BO31yX, HEOOXOAMUMBIN JIOJISIM, TOJKEH TOIBOAUTHCS B JOMAPYTUMU
nyTtamu. OOecriedeHrue JoMa CBEXUM BO3JyXOM, 0€3yCIOBHO, XOPOILO BIHUSET Ha
310pOBbE M CaMOUYYBCTBHE XWiblla. [Ipu mnpoBeTpuBaHME BBIBOIATCS BpEIHBIC
BEILIECTBA U3 KUJIbIX KOMHAT, KyXHU U BAHHOW KOMHATHI.

OTmedeH paHee HE3aMETHBI M HEKOHTPOJIMPYEMBIH BO3AYyXOOOMEH H3-3a
HeOpexxkHOCTH B "00Oonouke" joma, HampuMep, 4Yepe3 Iejd B OKHAax, U3-3a 4Yero

TCPACTCA MHOI'O DHCPIHUH.
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YToOBl COXpaHUTh SHEPIHI0, HY>)KHO COKPAaTUTh INPOBETPHUBAHHE U B TO K€
BpEMsI MEHBIIIE OTAIIMBATh KBAPTUPY. DTO MPHUBOJMT K IMOBBILIEHUIO OTHOCUTEIBHOMN
BJI&KHOCTHU BO3/yXa, IOBBIIIAETCS PUCK IOSBIICHUS 3aTXJIOCTU B KBapTUpe. B nomax
C IUIOXOW TEIUIOM3OJALMEH 3TO BEAET K IIOSABJICHUIO BIAard HAa BHYTPEHHUX
ITIOBEPXHOCTSAX BHEIIHUX CTPOMUTENBHBIX 3JIEMEHTOB, UYTO NPUBOAUT K IOSBICHUIO
IIJIECEHHU.

Co3nanHble 111 BEHTWIALIMOHHBIX CUCTEM TEXHUYECKHE CPEICTBA SBIISIOTCS
MHCTPYMEHTOM TaK Ha3bIBA€MOW KOHTPOJIUPYEMOM BEHTUJISUUU. DTO 000pyJ0BaHUE
pemaer 3aj1ady JOCTaTOYHOM M DKOHOMUYHOM BEHTWISUMH. OHO COCTOMUT BCETO M3
MaJIEHBKOTO BEHTUJISITOPA HA KPBIIIE, BEHTUIISIHMOHHOTO KaHaJla, 4 TaKKe HECKOJIBKHUX
BEHTWIEH (puc.

8.7).

O yHKIMOHAIBHBIN
IOPUHLMII  SBJISIETCS  OYEHb
IIPOCTBIM. Ocsexaromuii
BEHTWIATOP  JIMKBUJIMPYET,
IIPEK/JE BCEro, BIAXXHOCTb U
3anaxu (BaHHas KOMHarTa,
TyaJer, KyXHS1). 210

IIPUBOJUT K TOMY, 4YTO B

JOMC IMOHMXKACTCsA AAaBJIICHHC,

|
3acnonka |
DuneTp BuixogHan
pewerTka

Onmarofgaps d4eMy  CBEXHH §
Puc. 8.7. YCmpoucmeo BEHMUIAYUOHHO20 KaHala

BO3/IYX CTPEMHUTHCSI CHAPYKHU

BHYTPb 4€pe3 CHEUUAJIbHBIE BEHTWISLMOHHBIE OTBEpCTUA. Perynupyemas
BEHTHJISIIMOHHBIE OTBEPCTUSI YCTAHOBJIEHbI B KOMHAaTaX, B KOTOPBIX HE0OXOoauMa
BEHTWJIAUS (KUJIble, CHalbHS) B CTEHAX WM OKOHHBIX pamax. B oTimuue ot
M3BECTHBIX paHee, 3TH BEHTUJISILIMOHHBIE OTBEPCTUS (PYHKIIMOHUPYET B JaJIbHEUIIEM
HE3aBUCHUMO OT CWJIbI BeTpa. Eciii 3TM OTBEpCTHS YCTAHOBIICHBI HAJl PaguaTOpaMu,

TOorga HOCTYHaIOH_II/Iﬁ CBEXKHUM BO3AYyX CMCIINBACTCA C TCILIBIM, HAYIIHUM OT
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paauatopa. MOITHOCTh BEHTUIIATOPA U BO3yXOOOMEH SIBISIETCS HACTOJIBKO MAJbIM,
YTO JBI)KCHHE BO3JyXa COBCEM HE ONIYIIAETCSA, a IIyM OT paboThl MPAKTHUYECKH HE
ciblieH. Kpome 01HOTO BBIKITIOYATENS TP BBIXO/IE MM Ha KyXHE BEHTHJISTOP MOXKET
PEeryIupoBaThCsA B 3aBUCHMOCTH OT HEOOXOAMMOCTH JIBYMsI WM TPEeMsl PEKUMaMHU,
WA COBCEM BBIKIIOYATHCSA, KOT/Ia OTCYTCTBYET, JIMOO HE Ha MOJIHYI0 MOIIHOCTb
paboraer ororuieHue. Eme 6osee coBepiIeHHBIM OYJET peryJupoBaHUE KOJIWYECTBA
BEHTHJINPYEMOTO BO3/yXa C MOMOIIBIO JATYMKOB BIAKHOCTU. JTO CJCIAHO TAKUM
0o0pa3oM, YTO BO3AYX BO30OHOBIISIETCS PEryjsipHO, HO He Oojee, yeM TpeOyercs.
Takum 00pa3oMm, pacxoa DHEPrHH BEHTWISITOPA, pPacXo] Temjia MOXKET ObITh

3HAYUTENILHO YMEHBIIICH 0e3 yiiepda KauecTBy.

8.2. PaumMoHanbHbie CUCTEMbl OTOMNNEeHUA 34aHUU M
coopyxeHun. MosbilwweHne 3chPeKTUBHOCTU CUCTEM

oTONNEeHnA.

B xopomo wuzonupoBanHom JIHD MHOrme HMCTOYHMKM OECIUIATHOTO Terjia
CYIIECTBEHHO CHIDKAIOT TEIUIOBYIO TMOTPEOHOCTh IO CPaBHEHUIO C  IIJIOXO
U30JIUPOBAaHHOM J0MoM. KommdecTBO 3TOM OecCriaTHOW SHEPrud MOXKET CHIIBHO
Kosie0aThcsa Ha MPOTsHKeHUH AHs. [loaToMy oTomHTENbHAs cUCTeMa JOJKHa OBICTPO
M TOYHO pearupoBaTh Ha OTH KojebaHus, YTOOb 3(P(HEKTUBHO HCIOIB30BAThH
OecrutatHyto sHepruio. [logada Temna 10oKHA B PETYIUPOBATHCS M, TIPU OTCYTCTBUU
MOTPEeOHOCTH B TEIUIE - MpeKpamarhcs. B mHTEpecax NMHAMUYHOTO PETYIHMPOBAHMUS
oOmrasi mMacca OTOMHUTENBHOW CHCTEMBbl JOJKHA OBITh KaK MOXKHO MEHBIIE II0
OTHOILIEHUIO K KOJIMYECTBY OT/IAHHOTO TeIia.

Xopomro 3apeKOMEHJIOBalId ce0s B IIOCKHME OO0OTrpeBaTeM ¢ HEOOIBITUM
COJIep>KaHHEM BOJIbl, KOHBEKTOPHI, MJIM TaK HAa3bIBAEMbIE paMOYHbIE 00OrPEeBATENH.

BaxxHoe 3HaueHHME HMMEIOT CHEUUAbHbIE TEPMOBEHTWJIA CO BCTPOCHHBIM

MPUCTIOCOOJICHUEM aHAJIOTOBOM peryinsiuu (puc.8.8).
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O} PexTuBHBI TaKKE€ CUCTEMBI BO3AYIIHOTO OTOIJIEHUS, KOMOMHUPYEMBIE C
CUCTEMaMHU MHOTOKPATHOT'O UCIOJIb30BaHUS BO3IYIIHOIO TEIljia

He pekomeHnnyeTcst u3-3a HHEPUUU CUCTEMBI OTOIJIEHUS MOJIOB, €CJIM OHU HE
CBSI3aHbI C UCIIOJIb30BAaHUEM aKKYMYJIMPOBAHHOMN CONHEUHOM 3HEprun. OTONMUTEIbHBIE
CUCTEMBI JJOJKHBI OBITh XOPOIIIO IPOAYMaHbl HA OCHOBAaHUHU PACUETOB OTOMUTEIBHOM

cetd. C MOMOIIBIO NTPEAOXPAHUTEIBHBIX BEHTUIIEN WIIN

Cunbdon

TePMOCTATUMECKHA NEMEHT {
1 L
3 L

Perynuposoynas pyxosTka
(Hacrtpoika)

Kopnyc xnanaka

Puc.8.8 Paouamopuwiii mepmocmam

muddepeHIaIbHOr0 Hacoca HYXKHO CJEAWTh, YTOOBI PETYIHPYIOIINE BEHTHIN HE
Meperpy>Kajuch MpU MaJIOl TOTPEOHOCTH B TETLIIE.

Henb3s Takxke O0TKa3bIBaThCS OT OOIIEH IEHTPAIBHOW PETYJISIIMN OTOTUICHHUS,
KOTOpasi YMEHbBIIAET UM YBEJIMYHMBAET MPUTOK TEIIa B 3aBUCUMOCTH OT CMEHBI JHS
1 HOYH, a TAaK)Ke OTKIIOYAET CUCTEMY IIPH OTCYTCTBHH IMTOTPEOHOCTH B Teruie (puc.6.1).

Ilepenaua tensa. Kpurepuem BeIOOpa /15l CHCTEMBI TTEpeayy TETUIA TOKHO
OBITH MPEUMYIIECTBEHHOE MOTPEOJICHNE HPHEPTUU M BHIOPOC BPEAHBIX BEIIECTB Ha
SAVHUITY TPOM3BEACHHOTO0 HeoOxoammoro Tera. [[puHUMas BO BHUMaHHE Malioe
TerionoTpednenue ogHocemeitHoro JIHD, xopommM BeIOOpOM ¢ (DMHAHCOBON TOYKH
3peHus SBISETCS Tra3-KoMOW-TepM  (OTOIJICHHUE JKUJIbS C  OJHOBPEMEHHBIM
HarpeBaHueM Bojbl). ['a3-KoMOU-TepM SBISETCS Ta30BOM KOJIOHKOWC aBTOMATHYECKUM

PETYINPOBAHUCM MOIIMHOCTH, KOTOpada IrpecT BOAY B
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OTOIMUTEIBHOW CHUCTEME, MOANCPKUBAIOLICH 3aJaHHYI0 TEMIIEPATypy B KaXAou
KOMHare oTAenbHo. OHa e OAHOBpEMEHHO nopajaepxuBaer ropsuei (60°C) Bogy B
TEIJIOU30JIMPOBAHHOM 0ake il X030BITOBBIX HYXJ. [lo kenaHuio 3TOT Oak MOMKET
OBITh COEJUHEH C COJHEYHBIM KOJUIEKTOPOM, YTO OKYHAeTCs 3a HECKOJBKO JIET.
VYnpasnser paboToii Bcelt cucTeMbl 0JI0K aBTOMATUKH.

TexHuKa NCN0/1b30BAHUSA TEIVIOTHI MIPOAYKTOB CrOPAHHS

[Ipyaumass BO BHHMMAaHHE COXpaHEHHE NEPBUYHONM SHEPTHMM M  OOUIYIO
DHEPreTUYECKYI0 HArPY3Ky HAa OKPYXAKIIYI CPEAY MOXHO NPHU3HATh HAWIYYIIUM
pEelIeHNEM MEXaHW3M MCIOJIb30BAHUS TEIUIOTHl MPOAYKTOB Cropanus. boibline
KaluTajgbHble BIOKEHHS 3TOM CHCTEMBl OKYMaloTCcs Ojarojapss Jiydiiemy
UCIIOJIb30BaHUI0 SHEPruu (A1 raza okoso 10%) u JoaruM UKIOM paboThI.

[Ipu GonbIIOM KOJMYECTBE MOTPEOISIEMON PHEPrUu WM MPU COCIMHEHUH
HECKOJIBKUX JOMAIIHUX XO3SKWCTB BO3MOKHO MCIIOJIb30BATh TEIJIOJIEKTPOLIEHTPAIH
(Terio OT AM3EIBHOM, YroJIbHON TNOO0 Ta30BOM TEMIOAIEKTPOCTAHIIUM). DTO SBISETCS
HAWJIy4YIIUM BBIXOJOM IPH YCIOBUU KOPOTKHUX KOMMYHUKAIUN.

B cBs3uM ¢ BO3MOXXHOCTBIO PEKYNEpALMU TeIjla BO3AyXa PEKOMEHIYETCS
UCITOJIb30BAHUS BO3AYIIHBIX OTOMUTEIBHBIX CHCTEM BMECTO CHCTEM C IaHEJIbHBIMU
paauaTtopamu u ropsiueit Bojmou. [Ipu aToM 00beM BO3Tyxa, TPUHECEHHOT'O CUCTEMOMN
oOMeHa, HarpeBaeTcsl B 3aJaHHOM pEXKUME. XOTS TaKHUE OTOMUTENIbHBIC CHUCTEMBI
OKa3bIBAIOTCSI OUYEHBb IOPOTMMH B CPAaBHEHHE C OOBIYHBIM MAPOBBIM OTOTUICHUEM, OHU
BCE JK€ OHM MMEIOT €€ U TAKOE MPEUMYILECTBO, KAK MHTEIPUPOBAHUE C CUCTEMOMU
BEHTWIALIUY.

B 0gHOKBapTUPHOM JOME KOMMYHMKALWU JUISl TOPSYEl BOJBI JOKHBI OBITH
3aIUIAHUPOBAHBI OYEHb KOPOTKMMH, IOCKOJIBKY B TAKOM CIIy4ae MOXHO PEaJbHO
COKpaTuTh norepu temaa. C MOMOILIBI0 TaiiMepa HEOOXOIMMO TaKKe IpeKpaliarhb
noJjiavy Teria B Ieproabl, KOrJja MOTPeOHOCTH B TEIIE HET.

ITosyyenne ropsiyeil BOAbI ¢ NMOMOIILIO COJTHEYHOM OJHeprum. J[is
YaCTUYHOTO  JIOMAITHETO  XO3SWCTBAa OTO  SBIAsSETCS caMol  A(PdheKTUuBHOM

BO3MOKHOCTBIO MCIIOJIB30BaHUs 00HOBIsieMOr sHepruu. ConHeuHble 0ataperd MOryT
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oOecneunth okoso 50% romoBoii morpedHOCTH B ropsdyed Boje. [Ipuuem ¢ mas mo
CEHTAOpPh OHU MOTYT TMOJHOCTBIO Oo0OecrneunBaTh 3Ty noTpedHocTh. [Ipu HegocTaTke
COJIHEYHOT'O CBETa JJaHHas cucTeMa 00eCleunBaeT 1o KpailHe Mepe MOI0IPEB BOJIbI B
BEpXHEM 4YacTM TersiooOMeHHMKa. TakuMm 00pa3oM MOXKHO 0OecrneynuBaTh
palMoOHANIbHOE pacIpeelieHue HHEPruM MexXay cucreMamu. Bce KOMIOHEHTHI
CUCTEMBI, TaKue, HalpuMep, KakK KOJUIEKTOPHBIE IUJIACTUHBI, TEMIOOOMEHHUKH,
TEIUIOKOMMYHHUKAIIUU MOTYT ObITh CMOHTHUPOBAHbI B COOTBETCTBUM C MOTPEOHOCTHIO
U pallMOHAIBHO COEIMHEHBl MEX]y CO0OH. YCTaHOBKY MOXHO IMPOBECTH CBOUMH
CHWJIAMH ¥ TaKUM 00pa3oM YMEHBIIUTbH OOIIYI0 CTOUMOCTh. [IpocTeiiimii comHeuHbIi
KOJUIEKTOP, pa3paboTaHHbI B bernopycckom otaenenne MexayHapoaHo AkaaeMuu
HKOJIOTUH, TpEeJIHA3HAYCHHBIA Il YCTAHOBKM Ha IIU(EpHbIE KPBIIIK, HMEET
cebecTonmocTh Bcero $ 10/M? M MO OCHOBHBIM XapaKTEPHCTUKAM COOTBETCTBYET
3amajHbIM 00pasiam.

He pexoMeHOylOTCH CHCTeMbl OTOIUICHHSI €  HCHOJb30BaHHUEM
3JIeKTpodHeprum.  PeduiekTopHble  OTOMHUTENbHBIE  CUCTEMBI  (Hampumep,
ANEKTPOAKKYMYJSITOPHOE  OTOIJIEHWE) HE MOTYT OBbITh PEKOMEHJOBAaHBI C
AKOJIOTUYECKON TOYKM 3pPEHUs, TaK KaK HCIOJIb30BaHUE NEPBUYHON SHEPrUU U
BBIOpOCHI OoJiee YeM B JiBa pasza IMPEBBIIIAIOT aHAJIOTHYHbBIE MMOKA3aTENM CUCTEM Ha
TrOPIOYEM TOIUIMBE. DJIEKTPUYECKUE TEIUIOHACOCHI C TOYKU 3PEHUS HCIOJIb30BAaHMS
NEPBUYHON SHEPTHH M BBHIOPOCA BPEIHBIX BEIIECTB MPUOIM3UTEIHLHO HACTOJBKO K€
3¢ (EeKTUBHBI, KaK U ra30Bble OTOMUTENbHBIE cUCTEeMBL. K ToMy e, aeKTpuueckue

TCIIOHACOCHI 3BHAYUTCIIbBHO JOPOIKEC I'a30BbIX CUCTCM.

8.3. PaumoHanbHOe MCNOMb30BaHUE 3JIEKTPUUYECKOMU U

TEensoBoM dHeprum B OGbITOBBLIX LenaXxX.

I[JIH TOT'O YTOOBI TOBOPUTH O TOM, KaK COKOHOMMTDH TOT HJIN WHOU BU OHCPIUH,

HEOOXOJMMO B MIEPBYIO OYEPEb BBIABUTH MECTA, IJI€ 3TO MOXKHO OBLIO ObI
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caenath ¢ HauOONbIIEH pPe3yJIbTAaTUBHOCTBIO, @ TAK)XKE OLIEHUTh, CKOJBKO M KaKHX
BUJIOB SHEPTUU MBI TOTPEOIISEM.

Haubonee sHeproeMkuM sBIsS€TCA 3UMHMIA mepuo] roga. s oTomsieHus u
ropsiYero BOJOCHA0KEHHSI OJHOM CpeHECTAaTUCTHUECKOW KBapTUpbl MUHCKa 001Ien
cpenHen mmom@anpio 51 kB. MeTp ¢ 3,6 KUTENAMU B KaXKIOW B TEUCHHE roja Ha
TEIJIOBBIX CTAHIUSAX U KOTEIBHBIX CHXKHUTAeTCs OKOJIOo 2 TOHH HedTH. ITO
HENO3BOJIMTENbHO MHOro. Hampumep, yaenbHbI pacxoj TEIUIOBOW SHEPruM Ha
OTOIUIEHHE B CTpaHax 3amnaja (Omaromaps 0oJiee TEIUION 3UMe, JTy4lleMy yTEIUICHUIO
3nanuit) Ha 40-50% HuUXKe, 4YeM y Hac.

Kpome Toro, xaxmas cembs mnorpebnser 100-150 kBt-u snextpuueckoit
snepruu B Mecsi uiu 1200-1800 kBt-u B rox.

OCHOBHYIO  JIOJIIO  pPacxoJ0B, CBSI3aHHBIX C OTOIUICHUEM, TOPSYUM
BOJIOCHA0KEHHEM M 3JIEKTpooOecreueHueM OOJIBIIMHCTBA JKUTENIeH, TOCyIapCTBO
Opano Ha cebsa. Tem He MeHee, HECMOTPS Ha TO, YTO B MPSMOM BHUZIE MBI OyJeM B
JajdbHENIEeM, KaKk U ceifyac, HeI0MJIauyuBaTh 3a TEIJIOBYIO U AJIEKTPUUYECKYIO SHEPTHUIO,
BCE K€ B CKPBITOM BHJIe (B BHJIE HEIOIMOJYYEHHOW 3apaOOTHOM IUIAThI, BBICOKHUX
HAJIOTOB, BHICOKMX 1I€H Ha MOBCEIHEBHBIC TOBAPHI M MHBIX IJIATEXKEH) HaM MPUIETCS
JIaTUTh MpuMepHO 360 10JUIapOB HA CEMBIO B IOl (3TO MPSAMBIE 3aTPaThl TOCYAPCTBA
Ha ’Heproodecnedyenne kBapTupsbl), eciiu HTO-TO He usmeHuTCs.

910 UTO-TO cocTout u3:

- TICHXOJIOTHH MOTPEOUTEIS;

- €ro 3HaHUM;

- BO3MOYKHOCTEH BO3/IEHCTBHUS Ha TEIJIOCHAOKEHHE;

- 3aMHTEPECOBAHHOCTHIO B TOM, 4YTOOBI BO3/IEWCTBOBATH (CHUXKAaTh) Ha
TEMI0noTpeOIeHuE.

OcrtaHoBUMCS ITaBHBIM 00pa3oM Ha BTOPOM M TPEThEM MYHKTaX, MOCKOJIbKY
BO3MOXXHOCTH TIOTPEOUTENsI TMOBIUSATH HAa CHIDKCHHE MOTPEOICHUS COOCTBEHHBIMU

ChujIaMM 3aBHCAT HC CTOJIBKO OT CTHUMYJIOB (SaI/IHTepeCOBaHHOCTI/I), CKOJIBKO OT

109



3HaHui. Ctumyn (a OH MOXKET OBITh HE TOJBKO SKOHOMHYECKHUM) MOOYXKIaeT
JNEUCTBOBATh. 3HAHUE AAET BO3MOXKHOCTh JEHCTBOBATD.

Kaxnoe coBpemeHHoOe 3/1aH1e 000py/I0BAHHOE CUCTEMOM OTOIUICHUS, KOTOpast
paboTaeT TOJILKO B XOJIOJHOE BpeMsi Toja, B TEYEHHWE TaK Ha3bIBAEMOTO
“oronurenbHOro nepuona’. IIpoaomKUTeNbHOCTh €ro B MUHCKE COCTaBIISIET OKOJIO
200 nueit. B 3umHee Bpemsi TpuOOPHI CUCTEMBI OTOILIICHUS pa00TaIOT ISl TOTO,4TOOBI
BO3MECTHUTH MOTEPHU TEIUIOTHI U3 KUJIOTO MTOMEIISHUS Ha YIIHILYy Yepe3 CTeHbI, OKHA, a
TaK)Ke JIJI1 HarpeBa XOJIOJJHOTO CBEXKEro Bo3ayxa (0e3 KOTOpOro 4YeloBeK HE B
COCTOSIHUU CYIIIECTBOBATH), MOCTYIAIOIIETO Yepe3 (OPTOUKH, TBEPU, HEIJIOTHOCTH B
okHax. Uepes okHa tepsetcs 27,3%, yepe3 cteHnl — 29,3%, a 3a cueT HarpeBa CBEKEro
OPUTOYHOTO Bo3ayxa — 43,4% Bcell TEMIOThl, MOCTYNAOIIEN U3 CUCTEMBI OTOIIJICHHUS.

Cyl1iecTBEeHHOE COKpallleHHe MOTeph TEIJIOTH (B 1Ba — TPHU pa3a) uepe3 CTEHbI
U OKHa BO3MOXHO JIMIIb B pe3yJbTaTe PEKOHCTPYKIMU Bcero noma. Ee moker
BBIIIOJIHUTh TOJIBKO CHEUUAJU3UPOBAaHHAsl CTPOWUTEIbHAsl OpraHu3auus U ¢
UCIIOJIb30BaHUEM OCOOBIX BBICOKOA(PEKTUBHBIX MaTepuanoB. Ho pexoHcTpykuus —
3TO OYEHb AOPOTOCTOSAIIEE MEPONPUSATHE, IMTPOBECTU KOTOPOE BE3JE OJHOBPEMEHHO
HEBO3MOXKHO. B TO ke BpeMs KaKIbli >KWIEL UMEET HEMaJ0 BO3MOXXHOCTEH ISt
YTEIUIEHUSI CBOEU KBAPTHUPHI.

ITepBoe — 3TO OCTEeKJIeHHE JOJKUM W OalKoHOB. BakHO, 4TOOBI cTeKia U
IPUTBOPBI CTBOPOK ObUIM YIUIOTHEHBI. B 3TOM ciydae TeruioBble MOTEPH Yepe3 OKHA
U CTEHBI KBapTUPBI, PACIIONIOKEHHBIE CO CTOPOHBI JIOJDKUHU, OyIyT CHUXKEHBI Ha 15-
18%.

CrnenyeT 3allOMHUTh, UTO CHHXKEHHE MOTEPH HA 7-9% MO3BOJIIET yBEIUYUTH
TemnepaTypy B nomenieHnu Ha 1°C. Takum 06pa3omM, OCTEKICHUE JIOJHKUM YBEIUYUT
TEMIIEpaTypy B IPUMBIKAIONIECH K Hell komMHaTe npuMepHo Ha 2°C.

Bropoe — yremieHue OKOH YCTaHOBKOM MEXAY paMaMy IPO3pavyHOU
MOJIMATUIICHOBOU TUIEHKHU. J[JI1 3TOr0 OTKPBIBAETCS BHYTPEHHSISI OKOHHAsi pama U K

OKOHHOU KOpOOKE KHOTIKAMU WJIU KJIEMKOMW JIEHTOM KpEeMnUTCs MICHKAa TaKUM 00pa3oM
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YTOOBI PACCTOSIHHE OT HEE JO BHYTPEHHEIO M HApYXKHOTO CTEKOJ ObUIO MPUMEPHO
oJlMHaKoBbIM. JKenaTenbHO, YTOOBI IUIEHKAa MO BCEMY MEPUMETPY OKHA IUIOTHO
npuiierana K OKOHHOU KopoOke. [locne ycTaHOBKM IJIEHKHM BHYTPEHHsISI CTBOPKa OKHA
3aKpbIBacTCsA. Takoe OKHO PaBHOLIEHHO OKHY C TPOMHBIM OCTEKJIEHUEM. Teruonorepu
yepe3 Hero noutu Ha 20% HuKe, yeM 4yepe3 0O0BIYHOE ABOMHOE OKHO, TPAJAUIIMOHHO
npuMensiemoe B Pb.

Takoro »xe pe3ynbTaTa MOXHO JOOUTHCS, €CJIHM 3aKPbITh OKHO HW3HYTPH
IITOPOM, nmpuieratomieit k crere. Lltopa gomxHa ObITh KOPOTKOM, JOCTAIOLIEN TOJIBKO
N0 TIOAOKOHHUKA. JTO JEJaeTcs IOTOMYy, YTO TOJ IOAOKOHHUKOM BCETIa
pacnoJiaraeTcsi HarpeBaTelIbHbIN MpUOop crucTemMbl oToruieHus. Eciau mtopa onyiieHa
HUKE TMOJOKOHHMKA, TO MOTOK TEIJIOrO BO3AyXa OT OaTapeu, MOJHUMAsACh BBEPX,
nonajaeT MoJ ITOPY K OKHY, YBEJIMYMBAas, a HE YMEHbIIas TEIUIONOTEPUYEPE3
okHO. [ToaTOMy mITOpa NOJKHA JIeKaTh HA TOJOKOHHUKE U INIOTHO IPHWJIETAThK CTEHE,
HE JOIycKas COOOIIEHHs BO37yXa, HAaxXOJAIIErocss MEXAY IUTOPOM M OKHOM, C
BO3JlyXOM KOMHaThl. HetocTaTok 3TOM MEpPBI B TOM, YTO B KOMHATy IIPAKTUYECKUHE
INPOHUKAET CBET, 1 OHA MOXKET OBITh MCIOJIb30BaHA JINOO HOUBIO, INOO TOI/A, KOrnaa
X03s5€Ba HaxOoATCs Ha padoTe.

311ech MBI HE TOBOPHUM O XOPOLIO U3BECTHBIX U IIMPOKO MPUMEHAEMBIX OKJIEHKE
1 YIUIOTHEHUH PUTBOPOB OKOH U OAJIKOHOB.

Tperbe — TemioBas 3aluTa TOro y4acTKa Hapy»KHOM CTEHBI, I1€ PACIIOI0KEH
paguatop. K cokaneHnro, sra Mepa HE INpHUMEHUMMa K TEM KBapTHpaM, TIe
HarpeBaTeIbHbIN 3JIEMEHT pa3MELICH BHYTPU CTEHBI. Takass KOMIIOHOBKA — CJIEACTBUE
rpy0oro npocuera NpOeKTUPOBIIUKOB. 3alIUTUTh 3TOT Y4aCTOK MOKHO, TOMECTUB Ha
CTEHE 3a PaAuaTOPOM OTPaKaroILyIO IIOBEPXHOCTH. [IprueM oHa He TOKHA KacaTbCs
paauaTopa ¥ >KeJaTelIbHO, YTOOBl MEXIy HEl M CTeHOW OB XOTS Obl HEOOBIION

BO3IYIIHBIN 3230p WK CIOM TETUIOBOM M30JsIUMU (BOMIIOK, TOJICTAsl TKaHb U T.I1.).
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Bentnasuusa axuiabsa. Kak yxe ormeuanocs, 43,4% TEIUIOBOM 3HEpPruu W3
CUCTEMBI OTOIICHUSI PACXOAYETCs Ha MOJAOTPEB XOJIOMIBHOTO TPUTOUYHOIO BO3/IyXa,
MOCTYMNAIOIIETO C YIUIBI. DTy JOJII0 MOKHO CHU3UTb.

Kaxmas xBaptupa o00OpyJoOBaHa CHCTEMOM €CTECTBEHHOM BBITSIKKOM
BEHTWIAIIUU. BEHTWISIIMOHHBIE OTBEPCTUS PACIOJOKEHbI B BAaHHOW KOMHATe, B
TyaJleTe U Ha KyXHE Ha BHYTPEHHUX CT€HaX, B BEpXHEW WX YaCTHU, U TIPUKPHITHI
METAJUTMYECKUMH WJIM TIJIACTMACCOBBIMM PEIIETKAMU. ITO — BBITSIKHBIE OTBEPCTHSI.
Uepe3 HUX BBITSDKHOW BO3JYX W3 MOMEIICHUHN ynansercs Ha ynauny. [lo 3akoHam
bu3uku paboTa TOM CUCTEMBbl 3aBUCUT OT PA3HOCTH TEMIIEpaTyphl B IOMEIICHUU U
Ha ynuiy. [lo 3akoHaMm (u3uku padoTa ATOM 3aBUCUT OT Pa3HOCTU TEMIEpaTyphl B
MOMEIIECHUY U Ha ynuile. YeM HUKe TeMIieparypa BO3/lyxa Ha YIHIlEe, TEM JIy4dIlle OHA
paboraer u Oosbllle TEmIoro Bo3ayxa yaamsercs. Ha cMmeny emy, Onaromaps
C03/1aBa€MOMY BBITSDKHOW BEHTWISAIIMHU PA3PEKECHHUIO B KBAPTUPE Yepe3 HETIOTHOCTH
B OKHAaX, OTKPBITbIE (DOPTOUKH, TBEPH, MOCTYMAET XOJOAHBIA HAPY>KHBIH BO3AYX.
[Ipydyem B XOJIOAHYIO Mapy Toja JAEUCTBUTENbHBIH 00BEM BEHTWIISALMU 3a4acTYIO
IpeBBIIAET TPeOyeMyl0 HOPMY, MPUBOS K YBEJIMUYEHUIO 3aTpaT Ha oTorieHue. Jis
TOTO YTOOBl CHU3UTH OOBEM BEHTWISALMH 3UMOM, PEKOMEHAYETCS YacCTUYHO
NPUKPHIBATH BHITSKHBIE BEHTWISILIMOHHBIE 0TBepCTHs. [I0CKOIBKY OHM 000pYI0BaHbBI
HEPETYJIUPYEMbIMU DPEIIETKAMH, TPHUKPBHITH HX MOXHO IUIOTHOM Oymaroil uiu
KapTOHOM. BEHTUIISIIMOHHOE OTBEPCTHUE, PACIIOI0KEHHOE B BAHHOW KOMHATE, JTy4llIe
BCETO 3aKPHITh. X035UKH MOTYT BO3Pa3uTh: A Kak e ObITh C OeIbeM ToCIe CTUPKH?
byner nu ono coxuyts?” [la, Oymer, Tak Kak 3UMOM BO3AyX B MOMEHICHUSX OYCHB
cyxoil. B 310 BpeMs qaxe HEOOXOAMMO €ro YBIKHSITh. DTY POJIb U Oy/I€T BBHITOIHSITH
BBICYIIIMBaeMOE B BaHHOU Oenbe. [Ipr OTKPBITOM BEHTHIISIIIMOHHOM OTBEPCTHU Biara
cpa3y K€ M3 BaHHOM KOMHAThl yAaJsUlach Ha YIHILY, NPU 3aKPhITOM OHA OyJleT
MOCTyNaTh B KOMHAThl, YBIAXHSAS BO3JIyX. OTO OJaronpuaTHO CKaXeTcs Ha
MUKPOKJIMMATE KBAPTUPHI U CAMOYYBCTBUHU KUJIBIOB, TAK KaK BIAXHBII BO3AYyX IaeT
OLIYIIEHUE TEIUIOThI, a CyXou — xosona. [loaToMy 3uMON yBIaXHEHUE BO31YyXaB

MOMEIIEHUH YIydlllaeT KoOM(POPTHOE COCTOSHUE JIOJICH.
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BenTunsuuonHbie OTBEPCTUS HA KYXHE U B TyaJleT€ MOTYT OBITh TPUOTKPHITHI
HAaMoJOBUHY H Jaxe Ooubiie. CTeNeHb MNPUKPBITHS KaXIbIM >KUAJEN JOJKEH
OMpeNeNaTh UHANBUIYAIBHO. [[e0 B TOM, 4TO paboTa BBHITSIKHOW CHUCTEMBbI 3aBUCUT
OT TOTO, Ha KaKOM 3Ta)e€ pacroJioeHa kBaptupa. Ha HMKHUX 3Taxax BEHTUIIALMUS
Bcerja paboTaeT OYeHb XOPOUIO, U 37ECh CTENEHb NPUKPBITUS MOXKET ObITh OOJIbIIIE.
Ha BepxHHMX — BEHTWISAIUSA MOXET padoTaTh XyXe, W BBITSDKKA JOJDKHA OBITh
OPUOTKPBITA  MEHBIE. YMEHBIIEHUE BO3AyXOOOMEHA  JOCTUTaeTcsl  TaKkKe
YIUIOTHEHUEM OKOH U JIBEpPEM, 0 YeM yrKe OBbLIIO CKa3aHO. DTH MEPhI TTO3BOJIAT COEpeYb
He MeHee 20% TenaoBOM SHEPrUu.

OnHako HE CcleAyeT YBIEKAThbCS CIUIOMIHOM TepMeTH3aluei KBapTHUPBHI,
MOCKOJIBKY CBEXHUU BO3yX HEOOXOAUM JJII HOPMAJIBHOWU >KU3HENESITCIBHOCTH, a
3UMOM B3pPOCIIBIC U JIETH ropa3ao O0JbIle BpeMEHHU MPOBOISIT B MOMEIICHUSIX, YeM Ha
ynure. CBeXUN BO3AYX SBISETCA CPEICTBOM NPOPUIAKTUKA OT BUPYCHBIX U
pPECITUPATOPHBIX 3a00JIEBAHUIMA.

JuekTtpuueckass JHeprus. CoBpeMeHHas KBapTHpa, Kak MpaBUIIO,
o0opyZOoBaHa MHOXXECTBOM DJIEKTPUYECKUX YCTPOWCTB: IUIMTA, XOJIOAWJIBHHUK,
TEJIEBU30p, MAarHuTO(OH, CTUpAJbHAs MalluHa, YalHHUK, KodeBapka, MPUEMHUK,
OCBETHUTEIIbHBIE TPUOOPHI U T.I.

DNEKTpO3HEprusi JOCTATOYHO IIEHHA M €€ CIEQYeT pacXoJ0BaTh OYECHb
6epexno. Puc. 8.9 maer npeacraBieHne 0 TOM, CKOJIBKO 3JIEKTPOIHEPTHH MOTPEOIIIeT
B CpPEJHEM 3a T'oJl KaXKIbIi puOop. 3HAaUeHHE 3TOM MPOOIEMBbI TAK)KE OYSHB BEIHKO C
HKOJIOTUYECKON U (PMHAHCOBOW TOYKU 3peHusa. Ha kaxaplii COKOHOMIIEHHBIN KBT-9
SHEPTrUU MPUONM3UTENBHO Ha 3 KBT'u cHmkaetcst oOmas sHepreTuyeckas Harpyska
3NEKTpOoCcTaHIUH. KpoMe TOro, CTOMMOCTB 3JIEKTPO3HEPTUM B JOMAIIHEM XO35UCTBE
3HAYUTEIBHO J0pOKe KBT'u TOmnmmBHOrO cbipbs. Pe3ynpraThl Takol 3KOHOMHUHU
oueBUAHBL. [loATOMY HEOOXOIMMBIM SIBISIETCS UCMOJIB30BAaHUE BCEX BO3MOXKHOCTEH

AJIA 9KOHOMHUH DJICKTPOSHCPIUU.
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IIpuoOperast npudOPHI, HEOOXOAUMO CIACAUTH 32 X IHEPIOEMKOCTBIO.

CoBpeMeHHbBIE

AIEKTPONPUOOPEl B JIOMAIIHEM

CrupansHas MmalwmHa

Cquunxa

X035IUCTBE MOTPEOJISAIOT MOYTH YTO

XonogunbHuk

B 10 pa3 MeHblE 3JIEKTPOIHEPTUH,

Mopo3unnbHuk

-

qeM AHAJIOTUYHBIE 10-nerHeit

JTABHOCTH. Ecnmu OYCHb R e e

SneKTpoHarpesarens BOAbI ANA KyXHU

Tenesu;ép i

HSKOHOMHUYHBIA MPUOOP U JTOPOXKE

(mpaBaa, HEe BCErJa) CPEIHErO WIH

HEOKOHOMHUYHOI'O, TO ITOYTHU BCCTAa

AOIIOJTHUTCIIBHBIC 3aTpaThl Ha HCT'O Puc.8.9 Cpeonue noxazamenu nompebnenus
NEKMPOIHEP2UU DLIMOBLIMU NPUOOPAMU

BO3BPALIAIOTCS Omarozapst (kBm-4/200)

HDKOHOMHH DJICKTPOIHEPTHHU. DTO KACaeTCA TPEKIEC BCEro TPATUIIMOHHBIX JIaMII
HaKaJUBaHUS B CPABHEHHE C HOBBIMU YKOHOMHYHBIMU KOMIAKT-JIaMIIAMHU.

duekTponyiuta. HaBepHska BamM yXe MNPUXOJUIOCH CTAJIKUBATHCS CO
CJIEIYIOIINM SIBJICHUEM. 3aKUIIe]l Ha IJTUTEe YalHUK, KOH(POpKa OTKIIOUEHA, HO YalHUK
MIPOJI0JKAET HEUCTOBO KUIETh. [IpocToil coBeT: oTKIIIOUeHHEe KOHPOPKU 3apaHee, ellle
70 3aKUNaHWsg YaiHWKa Ha 2—-3 MHHYTHI, cOepexkeT BaM 10 20% siekTpuyecKoi
sHEpruu. MOMEHT OTKJIIOUEHHUSI Bbl MOXKETe 0e3 TpyJa YCTaHOBUTHIIO XapaKTEPHOMY
IIyMy HarpeBaeMoil BOJIbI, KOTOPBI Ta HAYMHAET MPOU3BOAUTH HE3AJ0JITO IO
3akunanus. HarpeB BoJbI 10 KUTIEHUST OyI€T MPOAOIKATHCS U TOCTE OTKIIOUCHHUS 32
CYET TEIJIOBOM MHEPIIUU PacKaJIeHHOU KOH(POPKH.

Kcratu, monp3oBaHME >IEKTPUYECKUM YANHUKOM MPEATIOYTUTENBHEE, YeM
kurstaenne BoAb! Ha Tumte. KI1/] waitnuka 90%, a koHbopok snexTporiutsl 50-60%.
B atom cnywae, monb3ysach YaiHUKOM, MOXHO cOepeub 10 40% sIeKTprudecKoi
sHepruu. IHpIMU CITOBaMU, H3PACX0A0BaB OJHO U TO K€ KOJTHMYECTBO DJICKTPOIHEPTHUH,
B YallHWKE MOXXHO HAarpeTh J0 KUIICHUS BOJBI MOYTH BIBOE OOJBINE, YeM Ha TUIHTE.

A pekopacMeHoM 110 3()(PEKTUBHOCTH SBJISCTCS OOBIYHBIN
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KAMSITAWIBHUK. [Ipy  ero TnpuMEeHeHWH  TPAaKTHYEeCKH BCS  IOTpedsemast
AIIEKTPOIHEPTHUS PACXOIyeTCsS Ha HArpeB BOJBI.

[Tocrie TPUTOTOBICHUS THUINM OAHA WJIM JBe KOH(OpPKH, KaK TPaBHUIIO,
octaroTcst ropssunMu. CreayeT TMOCTaBUTh Ha HUX XOJIOJAHYIO BOJY IMEpea TeM, Kak
3aJlMBaTh €€ B YalHUK WM KodeBapKy. OTUM MoxHO cOepeub or 10 mo 30%
ANEKTPOIHEPTUN (B 3aBUCUMOCTH OT TEMIIEPATYPhl OTKIFOUCHHOW KOH(OPKH) TPH
MOCJICYFOIIEM KHUIISTYCHHUH, MTOCKOJIBKY TeMIIEpaTypa BObI, 3aJJUBACMON B UYaliHUK,
oyner He 8-10°C (Temmeparypa XOJIOJHOW BOABI U3-TMOJ KpaHa), a 25-40°C (mocie
IOJIOTPEBa Ha OCTHIBaOIICH KOHGOpKe). KcTath, i1 MPUTOTOBICHUS KaK IMHIIU, TaK
Jas U Kode KelaTeIbHO MOJIb30BaThCS MPEABAPUTEIHLHO OTCTOSIBIICHCS BOJIOM, a HE
n30nox kpaHa. Bo-mepBbIX, OTCTaWBasCh, BOJa HAarpeBacTCs MOYTH JO KOMHATHOW
temmepatrypsl (a 3To npumepHo 10% bsHeprocOepekeHus MpU €€ MOCIEAYIOIEM
KUTITYeHUN). BO-BTOpBIX, W3 BOJBI YaCTUYHO YXOIAT JJIEMCHTBI, KOTOPHIE
UCIIOJIB3YIOTCS TIPH €€ 00e33apakuBaHuy (HaIpUMeEp, XJI0P ), YTO BAXKHO JIJIS 30POBBSI.

[Ipumepno 30-40% moTrpebnsieMoii B JIOME DJICKTPHUUECKON DHEPTHH
NPUXOAUTCS Ha XOJOAUIbHUK. He00X0IMMO ero peryispHo pa3MopakuBaTh. ITO JaCT
3-5% cHmwkeHus notpediieHnus eKTposHepruu. JKenareabHO, 4TOOBI XOJIOAMIBHUK
OBl yCTaHOBJIGH B Haubojee XOJOJHOM MeECTe KOMHAThl (y Hapy»XHOH CTEHBI),
MOJIaJIbIIIe OT HArPEeBATEIbHBIX MPUOOPOB.

Cnenyer wyale MoOJb30BaThCAd HACTOJIBLHOW JIaMIION, KOTOpas C JaMIIOYKOH
MomHOCTEI0 30 BT mo3BosisieT moCTUYh JTydlieil OCBEIMIEHHOCTH Ha paboueM CTole,
94eM JII0CTpa ¢ TpeMs U JaKe IAThIO JIamroukamu oomieit momHocthio 180-300- Br.
B pesynbrate 1BOWHOM BBIMTPHIII: COXpAHEHHUE 3pDEHUS U COEPEIKEHUE IIEKTPUUECKON
SHEPTHUH.

B mnactosimiee Bpems B mpopaxe mnosBuiauch jammnbl KJIJI (komMmnakTHbIe
JIOMHUHECIICHTHBIE JIAMITBI), KOTOPBIE TOTPEOSIOT B 6-7 pa3 MEHBIIIE IEKTPHIECKON
SHEPTUU MO CPABHEHHUIO C JaMIIaMU HaKaJIMBAHHS TPHU OJMHAKOBOW OCBEIICHHOCTH.

HOCKOHBKy HOBBIC JIaMIIbI HAMHOI'O OJOPOIKC CYHMICCTBYIOINUX, HMIMPOKOC HX
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MIPUMEHEHUE BPSIA JIU BO3MOXKHO, TaK KaK I[€HA Ha 3JIEKTPUYECTBO JUIsl HACEJICHUS
HUKe cedectouMocTH. 1o Mepe yBennueHus LIEHbl Ha 3JIEKTPOIHEPTUIO OXKUAAETCH,
yro nonyisipHocTs Jamn KJIJT 6yzet pacru.

OdeHb BaXHO TaK)Xe€ OTMETUTh, YTO MOOYKIECHUE K SHEProcOEPEKEHUIO
JOJIKHO OMMPATHCS HE TOJBKO HA HAKOHOMMYECKYIO BBITOAY, HO M Ha BHYTPEHHEE
yOoexaeHue. A gaeTcss S3TO TOJIBKO TOCTOSIHHBIM BOCIHUTAaHUEM 4EJIOBEKa,
(dopMHUpOBaHUEM €ro MOBEACHHUS, 3/I0pOBbIX NoTpeOHOcTel. He 3a ropamu ToT yac,
KOI'Jla BCEMY YEJIOBEYECTBY MPUIETCS 3aJyMaThCs O IMOCIEACTBHUSAX JajbHEHIIEro
“mporpecca’, KOTOpPBIii, IO CYTH JieJia, 03HayaeT rudenp /1S Bcero kuBoro. HasepHska
peub MOMIET y’Ke He O Pa3BUTUHU, a 00 OrpaHUYEHUU MOTPEOHOCTENH, OCOOEHHO B TaK
HA3bIBAEMBIX PAa3BUTHIX CTPAHAX, IJI€ UX YPOBEHb YpE3BbIUAHHOBHICOK. JIt00as HOBas
Bellb, NpHUOOpP, YCTPOMCTBO, yciyra — OTO JIONOJHUTEIbHBIE JHEPro3aTpaThl,
JIOTIOTHUTENbHBIN YpOH npupojie. KctaTi, HecMOTps Ha CIOKUBILIEeCS y HAC MHEHUE
O TOM, YTO SHEPreTUYECKUE PECYPCHI HA 3aMaji€ UCIOIb3YIOTCS BCETIa PALIMOHAIIBHO,
MO>KHO TIPUBECTH 00paTHbIe MpuMephl. OOpa3loM UX ParMoHAILHOTO UCIOJIb30BaHUS
Cpeau pa3BUTHIX CTpaH sABisieTca SnoHud. IIpumepoMm ke pacTOYMTENBCTBA MOTYT
cnyxutb CHIA. Tak, ecniu SnoHus AJisE MPOU3BOACTBA BAJIOBOTO HAIMOHAIBHOTO
npoaykTa crouMmoctbio B 1 nmommaptpatut 0,266 xr medtu, To CIIA — 0,436 «kr.
VYaenbHast BbIpabOTKa SJCKTPOIHEPTHU HA NYIIy HAceleHus B Toj B SnoHun
coctaBisier 6147 kBt-u, B CIIIA — 11659 xBt'u.B TO Bpems, Korjma yjaelIbHBIC
sHepro3aTtparsl B Anonun cHuxatorcs, B CIIA —pactyT.

UYro xe kacaercsa PecniyOnuku benapych, yaenpHas 3HEProeMKOCTh BaJOBOTO
HallMOHAJILHOTO TPOAYKTa y Hac HNpUMEpPHO B ABa pasza Beimie, yuem B CIIA, a

BBIPA0OTKA AJIEKTPOIHEPTUU HA TYITy HACEJICHHS IPUMEPHO B JIBa pa3a HIIKE.
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