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BBEJEHHUE

CHaOxeHue norpedurtened JOOBIMU BUIAMHU SHEPIMM W SHEPrOHOCUTENEH
o0ecreynBaeTcs SHEPreTHUECKUM KOMIUIEKCOM CTPAHBbI.

DHepreTuueckuil komiuiekc (puc. 1) mnpencraBiser coOoil 00beAMHEHUE
CUCTEM C PA3BETBICHHBIMU BHYTPEHHUMH U MEKCUCTEMHBIMU CBSI3IMHU.

If" e ToHuSCHUE
MHEETETHNECKHME

FosocHOBREHWA

HesTECHOBMEHWR

Hr e cHOsXeHWA

J-Eenre THUe Cr A
KOMMNACKC

CHucTeMsl |=" »

TenACCHAOS ERHKA

AlepHo—SHERT # THUECHME

BOAOCHOBXEHWA

\ Apyrue sHEPrOCHCTeMu

Puc. 1

ITox cuctemoil >HEPreTUKH MOHHUMAETCA OTKPBITash YEJIOBEKO — MalllMHHAS
cUCTeMa, MpeIHa3HayeHHas A JO0OBIYHM, MepepadOTKH, Mepeiayd, XpaHeHUs WU
pacrpeneneHuss COOTBETCTBYIOIIEH MPOAYKIMU M CHAOXEHUS ATOM MpOAyKIuen
noTpeduTenei.

Ha puc. 2 npencraBineHa cxema MOTOKOB MPOIYKLUHH, BbIpabdAaTbiBA€MOW B
HHEPreTUYECKOM KOMILJIEKCE, I'/I€ MOKa3aHbl OCHOBHBIE CTPYKTYPHBIE CBSI3H MEXKIY
cucreMamu >Hepretuku. Ha cxeme mokaszaHbl Hapsily C CyUIECTBYIOIIMMH TaKKe U
HEKOTOPBIE IEPCIEKTUBHBIE JJIEMEHTHI. Tak, B HACTOSIIEE BpPEMSI IMPAKTUYECKU
OTCYTCTBYET BO3MOYKHOCTh aKKyMYJIMPOBAHUS TEIJIOBOM JJIEKTPUUYECKON SHEPIUH;
HEeT aTOMHBIX 2ekTpocTaniuil (ADC) u aToMHbIX cTannuii TeruiocHadxkeHus: (ACT)
Ha rryToHnu; ACT Ha ypaHe TOJIBKO CTPOSITCA.

JloObIBaeMoe ChIpbe (MPOAYKTHI) U DHEPTHs CIECNUATBLHBIM TPAHCTIOPTOM WIIH
TPAHCTIOPTOM OOIIIEr0 UCIOJIb30BaHUS HAMPABIISAETCA Ha MepepaboTKy, B XpaHUIIUIIE
WJIM HETIOCPEACTBEHHO K TOTpeOuTENsIM (puc. 2).
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OCHOBHBIMH TIOTPEOUTEISIMU BCEX BHJIOB DJHEPIrUU W DHEPTOHOCUTEIICH
SBJISIFOTCSL TIPEINIPUSATHSA, a HEMpPEeMEHHas dYacTh JIO00TO MPEANpHUSITHS — €ro
9HEProxo3siicTBo. OHO TPEACTaBIIeT CO0O0W COBOKYIMHOCTh TEHEPUPYIOIINX,
npeoOpazyromx, MepealnX U MNOTPEOISIOMMNX IHEPTeTUUYECKUX YCTaHOBOK,
MIOCPEJICTBOM ~ KOTOPBIX  OCYIIECTBIISACTCS CHAOXEHUE TPEANPHUATHS  BCEMH
HEOOXONMMMBIMA €My BHJIAMH DJSHEPrMM M HCIOJb30BaHHUE €€ B IMpoIecce
npou3BoAcTBa. Kpome TOro, 3HEpProxossiicTBO BKIIOYaeT B ceOs yCTpOWCTBa H
CHUCTEMBl aBTOMATHYECKOTO YIPABICHUS ¢ MX WH(OPMAIMOHHBIM OOECIICUYCHHEM,
HEDHEPIreTUYECKUE YCTAHOBKH, 3/IaHUSI, COOPYKEHUS M PECypChl, 00eCIeUnBarOIIe
HAJCKHYI0 M OKOHOMHUYHYIO pa0OTy »OHEPreTUKH MPEANpHUsITHS, a TaKKe



AIIEKTPOOCBEUICHUE, OTOIJICHME W  TOIUIMBOCHAOXKEHUE.  DHEProxo3siCTBO
OPEANpUATUS  SBISETCA HE TOJIBKO BCIIOMOTaTEIbHBIM U OOCITYKHBAIOIIUM
IPOM3BOJICTBOM, HO U OCHOBOM, 00€CIeunBaoiel HopMalbHOE (PYHKIIMOHUPOBAHKE
IPEANPUATHUSA.

Kak BHJIHO M3 MPUBEAEHHOIO BBIIIE ONPEACICHUS DHEPrOX035AKMCTBA, BAXKHOU
€ro 4YacThIO SIBJISIETCSl CUCTEMa HSHEProCHa0KEHMs, OCHOBHas 3ajada KOTOpOH -
cHa0KeHUE NMPEANPUATUS HEOOXOAUMBIMU EMY BUJJAMU SHEPTUU U SHEPIOHOCUTEIEH.

1. OBINUE CBEAEHUS Ob SHEPTOCHABKEHH N
HPEANIPUATHUAN

DHeprocHadXeHue — 3T0 00ecrneyeHrne MoTpednuTeNss BCEMU BUJAMU SHEPTUU U
SHEPTOHOCHUTEIEH, HEOOXOIUMBIMU TSI €T0 HOPMAJIBLHOUW pabOTHI.

DHEProHOCUTENHN, KOTOPbIE MCHOJB3YIOTCS B HACTOSIIEE BPEMS WU MOTYT
OBITH TMOJIE3HO MCIOJIb30BAHBI B MIEPCIIEKTURE, MPUHITO HA3BIBATh YHEPTrOPECYypCaMu.
DHEpPropecypchl ASJSTCS Ha OCHOBHbBIC WU NIEpBUYHbBIC U BTOpUYHbIe (BOP).

K ocHOBHBIM 2HEproOpecypcam OTHOCSTCS:

a) TBEpA0€ TOILIMBO (YTJIH, CIAHIBI, TOPD);

0) *KuaKoe TOIMBO (HE(Th U €€ MPOU3BOJIHbIE — CTAOMIIM3UPOBAHHAS HEPTh, MA3YT,
COJIIPOBOE MAcIIO, pa3/ieIbHOE TOILTMBO, KEPOCHUH U JIP.);

B) ra3000pa3HoOe TOIIUBO (MIPUPOJHBIN Ta3, MOMYTHBIA Ta3, ra3 ra30KOH]IEHCATHBIX
MECTOPOKJICHHI, HICKYCCTBEHHBIE TOPIOYUE Ta3bl);

') BOASIHOM Map pa3iMYHbIX apaMETPOB;

1) TOpsiyasi BOJIa;

€) X0JIOJIHAs BOJIA;

) BO31IYX;

3) NPOAYKTHI pa3jeieHus: Bo3ayxa (a30T, KUCIOPON);

1) XOJIOJIOHOCHUTEIIb;

K) BOJIOPO/I.

[Ton BTOpUYHBIMU SHEpPropecypcamMyd MOHUMAIOT JHEPreTUYECKUE PEeCypChl,
MoJIy4aeMble B BHJI€ MOOOYHBIX MPOIYKTOB OCHOBHOT'O MPOU3BO/ICTBA.

BOP nonpazgensitorca Ha roprourie u Heroprouue. K roprounm BOP otHOCSTCA
JIOMEHHBIH W KOKCOBBIW Ta3pl, Ouoras u ap. Heroproune BOP nensat Ha TemioBbie U
BOP naBnenus. K TemnoBeiMm BOP oTHOcsATCs (du3uyeckas Temiora JOMEHHOTO U
KOKCOBOT'O Ta30B, TEIUIOTA TOPIOYMX MIIAKOB M KOKCAa B KOKCOXMMHUYECKHUX Oarapesx,
TEIJIOTa JBIMOBBIX T'a30B, YXOJSIIMX U3 KOTEJIbHBIX YCTAHOBOK U MPOMBIILUICHHBIX
nevet u np., a Kk BOP naBnenus — naBieHue ra3oB, BEIXOJISAIIUX U3 Ta30BBIX TypOUH.

JInst  GONMBITMHCTBA TPEANPHUSATHNR OCHOBHBIMH BHJIAMH DYHEPTOCHAOKCHUS
SBJISIFOTCSL  DJIGKTPO-, TEIJIO- W BoJOCHaOkeHwe. JIa KpymHBIX TPEINPHUSTHH,
MMEIOINX COOCTBEHHBIC KOTEIBHBIC WM JIEKTPOCTAHITNN, HEOOXOIUMBIM SIBIISCTCS
TakXK€ TOIUIMBOCHaOXeHHWe. B 3aBUCUMOCTH OT MNPUMEHSIEMBIX TEXHOJOTUH
OPEANPUSATUHS MOTYT TaKXe€ HYXKJIAThCsl B CHA0KEHUU HMX BO3JYXOM, XOJOJOM U
POJIYKTaMu pa3JieJIeHUs BO3yXa.

YcrpolicTBa M yCTaHOBKHU, NMpEJHA3HAYEHHBIE UISI CHAOXKEHHS MPEANPUATHS
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BCEMHU HEOOXOIMMBIMH €My BHJAMH OHEPTUU U DHEPrOHOCUTENEH, 00pa3yroT
CUCTEMY SHEPrOCHA0KEHUS IPEANPUATHS.

DHeprocHaOXeHue JeNUTCs Ha BHeEmHee W BHyTpeHHee. llox BHemHHM
HSHEProcHa0)KEHHEM OHUMAETCs] CHA0XKeHHE NOTPEOUTENS OT BHEIIHUX UCTOYHHUKOB,
0/l BHYTPEHHHUM — OT BHYTPEHHHMX OOIIE3aBOJICKMX WM LIEXOBBIX HCTOYHUKOB
sHepruu. BHemiHee sHEprocHadkeHne 0ObIYHO BKIIIOYAET B Ce0s AIEKTpOCHA0KEHHE,
BOJIOCHA0KEHUE M TOIUIMBOCHAOXKEHHWE, a A1 MalbIX U MEJIKUX MPEeANpUSATHH U
TeriocHaOkeHue. BHyTpeHHee »5SHeprocHaOKe€HHE MOXKET BKIOYaTh B ceOs
BO3yXOCHAa0)KE€HHE, KHUCIIOPOAO- U a30TOCHAOXKEHHE, XOJIOAOCHAOKEeHHEe, a Ha
KPYIHBIX U CPETHUX MPEANPHUATHIX TAKKE IJIEKTPO-, TEIJI0- U BOJOCHAOKEHHUE.

B 3aBucHMOCTH OT TOro, Kak OCYIIECTBJISIETCS 3JEKTPO- U TEIJIOCHA0XKEHUE,
HHEProcHa0KEHUE MPUHATO AETUTh HA LEHTPAIU30BAaHHOE, MECTHOE (aBTOHOMHOE),
CMelIaHHO€, KOMOMHHUPOBAHHOE, Pa3JIEIbHOE.

B cnydae, korma cHaOXeHME SJEKTPUYECKOM M TEIUIOBOM 3HEpruei
OCYLIECTBJISIETCS TOJBKO OT BHEHIHMX HCTOYHHUKOB, JHEPrOCHA0XKEHHE IPHUHATO
Ha3bIBaTh LIEHTPAIN30BaHHbIM. Kak mpaBuiio, EHTPaJIU30BAHHOE YHEPrOCHAOXKEHHE
XapaKTEPHO JJIsl CPETHUX, MaJIbIX U MEJKUX npeanpusTuil. Ha Takux npeanpusTusx
TOIUIMBOCHA0XEHUE BOOOIE MOXET OTCYyTCTBOBaTh, a B Ciyyae, KOIJa OHO
OCYILIECTBIISICTCS, BBINOJHAETCS Kak ra3ocHaOkeHue Juisi OBITOBBIX HyxaA. llpu
[IUTAaHUU OT MECTHBIX MCTOYHUKOB IEKTPUYECKOW M TEIUIOBOW 3HEPrUH IPUHSATO
TOBOPUTH O MECTHOM (aBTOHOMHOM) 3HEPTrOCHA0KEHUHU. DTO ONPEJIEICHUE SBISACTCS
HECKOJIBKO YCJIOBHBIM, TaK KaK TOIUIMBOCHAOKEHUE IPU 3TOM OCYLIECTBIISETCS OT
BHEIIHUX UCTOYHUKOB. ABTOHOMHOE dHEProcHa0XeHHE MPUMEHSETCS B TEX CIydasx,
KOI/la NpPEANpUsATHE COOPYXKAaeTCs BAAIM OT MECT, IO KOTOPBIM IPOJIOKEHBI
TEIJIOBBIE U AJIEKTPUYECKHUE CETH.

B cnydae, xorma mpeanpuaTHE MOJy4YaeT OT OJHOTO BHEUIHErO0 MCTOYHHKA
HECKOJIbKO BHUJOB JHEPrUH, LEHTPAJU30BAHHOE DSHEPrOCHAOKEHUE Ha3bIBAIOT
KOMOMHUPOBAHHBIM.

Eciu 37eKTpuYecKyr0 M TEIUIOBYIO SHEPrui0 MNPEANpHUsTHE TMOJydaeT OT
pPa3HbIX BHEIIHUX HWCTOYHHUKOB (DJIIEKTPUUYECKYIO OT CETeHd JHEprocUuCTeMbl, a
TEIJIOBYIO — OT pallOHHOM KOTEIbHOM), Takoe OHHEProCHAOKEHHE Ha3bIBAIOT
pa3leIbHbIM.

Ecnu ke OT BHEIIHEr0 MCTOYHMKA LEHTPAIU30BAHHO MPEIIPUATHE MTOIYHYacT
TOJIKO OJMH BUJ| SHEPTUU (HAIpUMeEp, JIEKTPOIHEPTHUIO), a APYroil Buj (Hanpumep,
TEIUIOBYIO) BbIpabaThIBa€T C€aMO, TOBOPSAT O CMEIIAHHOM 3HEProcHaOXEHUH.
CMemniaHHOe HHEProcHaOKEeHHE, KaK IPaBUIIO, XapaKTepHO MJs NPEeInpUsITHN
CpEIIHEN MOIIHOCTH.

[IpumepHasi  CTpyKTypa  SHEProcHaOXXEHHS  KPYNHOTO  COBPEMEHHOIO
IPOMBIIIEHHOT'O NPEANPUATUS NpUBeieHa Ha puc.3. Ha 3TOM prucyHKe CIUIOUTHBIMU
JUHUSMU ~ TIOKa3aHbl  I[OTOKM  SHEPrOHOCHUTENIEd  OT  UCTOYHHUKOB  H
pacupenenuTeNbHbIX Y3JI0B K IOTPEOUTENsIM, a NYHKTUPHBIMM — IIOTOKHU
SHEPrOHOCHUTENIE OT UCTOYHUKOB U PACHPENCIMUTENbHBIX VY3J0B K MECTaM
BBIPAOOTKHU JPYTUX SHEPTOHOCUTEIIEH.
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OCHOBHBIMM ~ MCTOYHUKAMH  DJIEKTPOCHAOXKEHUs  SBISAIOTCS  paliOHHBIC
HSHEPrOCUCTEMBI, K JJUHUSM U TOJICTAHLIUAM KOTOPBIX MPUCOEAUHSIOTCS MOACTAHIINU
norpebuteneir. Kpome TOro, Ha HEKOTOPBIX NPEANPUATUAX IS MHUTAHUS
NOTpeOUTENEH MOTOTHUTEIHHO BhIPAOATHIBACTCA COOCTBEHHAS AJIEKTPOIHEPTUS — HA
3aBoACKUX TermiodnekTpoueHTpainsax (TOL) wim craHuuAX Opyrux BUAOB, B TOM
YUCJIE€ HAa PAa3JIMYHBIX YTHIM3AIMOHHBIX JJIEKTPOCTAHIUAX, T/I€ HCTOYHUKAMH
sHepruu ABJstoTcs BOP — mpekae Bcero TermioTa yXOoAsSIIuX Ta30B MPOMBITUICHHBIX
nedeit, oTpaboTaHHBIC TOIIMBHBIE Ta3bl TEXHOJOTUYECKHUX MTPOIIECCOB U TIP.

HcrounnkamMu  BOAOCHAOXKEHUS ~ KPYMHBIX  TOPCINPHUSATHNH  SBISIOTCS
COOpYKEHHUS BHEIIHEro BOJ103a00pa, BKJIIOUYANOIIME OEperoBble WJIM apTEe3MaHCKHUE
HACOCHBIC CTaHIIMW, HACOCHBIC CTAaHIMM IEpBOro moabema. K morpebutensm Bojaa
MI0JIaCTCS C TOMOINBI0 HACOCHBIX CTAHIIMH BTOPOTO W TPETHETO MOIBEMOB. JIjist
HEOOJBIINX MPEAIPUATHI HCTOYHUKOM BOJIOCHAOXKEHHUS SIBJISIETCS TOPOJCKOM
BOJIOIIPOBO/I.

TennocHabxeHue norpeduTeneit (cHad)eHue ropsueit BoJIONH U MapoM) MOXKET
npous3BoauThCsT OT TOIl — MecTHOW WM HaxXxonsIIeHCs B BEICHUU PalOHHOU



SHEPrOCUCTEMBI, OT MECTHBIX M PANMOHHBIX KOTEIbHBIX. [Ipu TemnocHabXeHUuu OT
cobctBeHHBIX TOI] M KOTETBHBIX TETUIOBAsI SHEPTHS BHIPAOATHIBACTCS, KaK MPABUIIO,
¢ ucrnonb3zoBanueM BOP.

TomuBo, MocTymnarollee Ha MNPEANPUATHE, MOXKET ObITh TBEPIbIM, >KUIKUM
WJIU Ta3000pa3HbIM.

TBepaoe TormBo (yrojb) Ha MPEANPUATHS JTOCTABISETCS MPEUMYIIECTBEHHO
KEJIE3HOJIOPOKHBIM TPAaHCIOPTOM. ['py’KeHble TOJIyBaroHel B3BEUIMBAIOTCA Ha
KEJIE3HOJOPOKHBIX BecCax M IMOJAIOTCS B NPUEMHO-PA3rPy304YHOE YCTPOMCTBO. B
3UMHEE BpPEMsSI OHU MPEABAPUTENBHO MPOXOIAT pasmMopaxkuBaHue. [locie pasrpysku
yIrojb MOCTYyNAaeT Ha Yy3€ll MEpPEeChIIKK, OTKyAa TPAHCHOPTHBIMH MEXaHU3MaMu
MOJAETCs Ha CKJIa.

N3 xuaKux TOIJIMB Ha NPEANPUSATUAX B OCHOBHOM HCIOJIB3YIOT MasyT,
JIOCTaBKa KOTOPOr0 OOBIYHO OCYIIECTBIISIETCSl JKEJIE3HOJOPOKHBIM TPAHCIOPTOM B
mucTepHax. Pa3orpereiii Ma3yT CIMBAaeTCs M3 IMUCTEPH W MOcie (PuIbTpanuu u
JOTIOJIHUTENIBHOTO TOJOTpPEBa IMOMAaJlaeT B pe3epByapbl OCHOBHOTO XpaHEHUs
BMeCcTUMOCTEIO 10 50000 M

OCHOBHBIM BHUJIOM TOIUIMBHBIX Ta30B, HCIOJIb3YEMbIX Ha MPEANPUATUSIX,
SBJISIETCS MPUPOAHBIA, TMOCTYyNAIOMMK Ha MNPEANPUATHS MO MarucTpajbHBIM
TpyOONpoBOAaM OT Pa3IMYHBIX MeCTOpOXkJeHuU. K mpennpusituio u OTAeIbHBIM
exaM MPUPOAHBIA Ta3 MOABOJIUTCSA uepe3 razoperyisitopubie myHKTb (['PII) wim
razoperynupytoue ycranoBku (I'PY). Ha HexkoTOpbIX NpeanpusTUsSX, HarpuMmep
METaJUTypruyeCcKuX, Hapsay ¢ NPUPOJHBIM ra30M HIMPOKO UCHOIb3YIOTCS JOMEHHBIN
U KOKCOBBIM Tra3bl, SBISIOIIMECS MPOAYKTaMH (OTXOAaMHu) JOMEHHOIO U
KOKCOXHUMHYECKOI0 MPOU3BOACTBA. B 1ensIX 3KOHOMUU pacxojia MPUPOJHOTO ra3a u
JUTS1 TOBBIIIEHUSI KAJTOPUMHOCTH T'a30B, SBIISIIOIIUXCS MPOAYKTAMH TEXHOJIOTHUYECKOTO
npou3BoOJIcTBa, Ha razocMmecutenbHbix cTaHuusx (I'CC) rassl ¢ pa3auyHbIMU
CBOMCTBaMU CMEIIIMBAIOT U 3aTE€M MOJYYEHHYIO CMECh UCIIONB3YIOT JJI COKUTaHMUSL.

Hctounnkamu ckaToro Bo3ayXa Ha MPOMIIPEANPUSATUIX SBISIOTCS pa3IndyHbIC
KOMIIPECCOPBI, BO3AYXOAYBKM UM  BEHTWISATOPbL. OTH  MEXAaHU3Mbl  MOTYT
YCTaHABJIMBATHCS HEMOCPEACTBEHHO B TEXHOJOTHMUECKHUX 1[€XaX WM Ha CIeHHAIbHBIX
KOMITPECCOPHBIX CTaHIUSAX.

B kadecTBe HCTOYHHMKOB XOJOJAa Ha MPEONPUATHIX PUMEHSIOTCA
apOKOMIIPECCOPHBIE XOJIOAWJIbHBIE MAIIWHBI C LEHTPOOEKHBIMU U BUHTOBBIMU
KOMIIpECCOpaMHU, a Takke aOCOpOLMOHHBIE XOJOAUJIbHBIE MAaIIUHBI, KOTOpHIE
UCIIOJB3YIOT B KA4eCTBE MCTOYHHMKOB SHEPrUM TEIUIOTY TEXHOJOTMYECKUX
nporeccoB, BOP unu o6patnyro Boay TOII. [Ipon3BoacTBO HCKYCCTBEHHOT'O X0JIOa
MOXKET OBITh IIEHTPAJU30BAHHBIM U JCICHTPATU30BaHHBIM. LleHTpann3oBaHHBIHI
croco0 MpuMeHseTCs Mpu OOJIBIINX HArpy3Kax, COCPEIOTOUCHHBIX Ha CPABHUTEIHHO
HeOonbmoi Tepputopun. [lpyu HeGompIIMX Harpy3kax U pa3OpPOCaHHOCTH OOBEKTOB
OXJIQXJEHHUS, a TakKXkKe IMPU HENOCPEICTBEHHOM BKIIOUYCHUU AJIEMEHTOB
XOJIOAUIBHOTO I1MKJIAa B CXEMY OCHOBHOI'O IPOM3BOJICTBA  II€J€CO00pPa3HO
UCIIOIb30BaHUE JICHEHTPATU30BaHHOTO crocob0a. (OCHOBHBIMM TOTPEOUTEIISIMU
HUCKYCCTBEHHOIO  XO0j0Jia  sBJSOTCS  HedTsHas,  razoBasi, XUMHUYECKas
IPOMBINIJIEHHOCTh, MAIIMHOCTPOGHUE U METALTyprusi, a Takxe MuIleBas
IIPOMBIIIIEHHOCTD, CEJIbCKOE X031 CTBO, TOPTOBIISI U OOIIECTBEHHOE MUTAHHUE.
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HNcrouynnkamym  KuciaopoJa M a30Ta HAa  KPYHHBIX  HPOMBIIIIEHHBIX
OPEANPUATUAX SBISIFOTCA KUCIOPOJIHbBIE CTAHUMU C OJIOKAaMHM pa3JelieHusl BO3/1yXa,
KOMIIPECCOPAaMH M XOJOAWIbHBIMU MallMHaMu. Ha 3THX ke CTaHIusxX B clly4yae
HEOOXOIMMOCTH MOTYT OBITh MOJYYEHbI U JIpyrue MPOIYKThl pa3/iejeHUus] BO3yXa —
WHEPTHBIE Ta3bl, ApTOH, HEOH, KPUIITOH, KCEHOH U IeJIU.

OCHOBHBIMH  TPEOOBAHUSAMHU, TPEIBIBIICMBIMU K JIOBIM CcHUCTEMaM
SHEProCHAOKCHHSI, SIBIISIFOTCS:
1. OGecrieueHre HEOOXOIMMOM HAJEKHOCTH IHEprocHadxeHus. TpebGoBaHus,

NPEABIBISIEMbIE K HAJIE)KHOCTH, ONPENEIIAIOTCS MOCIEACTBUSAMH MEPEPHIBA B MOJAYE
sHepruu. B psge cinydaeB oHU (GOPMYIHPYIOTCS B JEHCTBYIOIIMX  MPaBUIIAX
YCTPOMCTBA, CTPOUTEIBHBIX HOpMax, pykoBoasumx gokymentax (PI) m t.m. Tak,

HampuMmep,  TpeOoBaHMS ~ K  HAASKHOCTH  CHCTEM  DBJEKTPOCHAOXKEHUs
chopmynupoBanbl B [IpaBunax ycrpoiicta anekrpoyctanoBok (ITYD) [1].
2. Obecrieyenne  HEOOXOIMMOTO  KadecTBa  DHEPrHM,  TOIUIMBA  WJIU

SHEproHocuresieil. ITo TpeOOBaHUE OMNPENENACTCS BIUSHUEM, OKa3bIBAEMbIM
KayeCcTBOM SHEpPIruM, TOIUIMBA WM SHEProHocuTeled Ha padoTy Kak uX
noTpeduTene, Tak U CaMHX CHUCTEM SHeprocHaOkeHus. J[Jis HEKOTOPBIX BHUIOB
sHepruu pazpadotanbsl 'OCTsI, pernaMmeHTUPYIONIUE UX AOIMYCTUMOE KauecTBo. Tak,
Hanpumep, ['OCT 13109-97 wnopMupyeT KadyecTBO DJICKTPUUECKONW HHEPruud B
CUCTEMax dJIEKTPOCHAOKeHUs 00111ero Ha3HaYeHus [2].
3. [IpocroTa, ynoO6cTBO 1 6€30MaCHOCTh MOHTaXKa U KCIUTyaTaluu. Beinonnenue
ATOro TpeOOBaHUS 0OECIIEYNBACTCS MTUPOKUM BHEJIPEHUEM KOMIUIEKTHBIX YCTAHOBOK
U DJIEMEHTOB 3aBOJICKOTO M3TOTOBJICHUS. B cucteme snekrpocHabkeHus, Halpumep,
K TaKUM yCTaHOBKAaM OTHOCSITCS KaMmepbl KOMIUIEKTHBIX ycTpoiicTB 6-10 kB (KPVY),
KOMILJIEKTHBIE TpaHchopMaTOpHbIC MOJICTaHLIUHU (KTII), KOMIUIEKTHBIE
koHjieHcatopuble  yctaHOBkM  (KKVY), TumoBble 3JeMEHTBl  TOKOINPOBOIOB
HanpsbkeHreM 10 u Boimre 1000 B u 1.1
4. Bo3MOXXHOCTE pocTa IHEPreTHYECKUX HATPy30K W DHEPronoTpeOsIeHHs B
TeYeHue psina (ceMu — JecsiTh) JeT 0e3 KalUuTaJbHOM PEKOHCTPYKLHMH CHCTEM
SHEProcHa0keHusl. BrinoaHeHue 3Toro TpedoBaHUs ONpENENsIeTcs] MPaBUIBHOCTHIO
ONpEJENICHUs] PAaCUETHBIX HArpy30K COOTBETCTBYIOIIMX CHUCTEM HIHEProCHaOKEHWS,
OTHECEHHBIX K KOHIy YKa3aHHOTO TE€pPHOJia, M BHIOOPOM COOTBETCTBYIOLIUX
IOPOEKTHBIX  pemeHuid. Tak, Hampumep, NOPUMEHEHHE MAarucTpajibHbIX U
pacnpenenuTeNbHbBIX IIIMHOMPOBOIOB B II€XaX MNPOMIIPEANPUITHI MMO3BOJIsIET 0e3
PEKOHCTPYKIIMM  IIEXOBBIX dJekTpuueckux cerer 380/220 B mepememiath
ANEKTPONPUEMHUKH 110 TEPPUTOPHH 1I€Xa U 3aMEHSITh X Ha 00JIee MOIIIHBIE.
5. ObecnieueHre HSKOHOMUYHOCTH JHEProcHaOKeHus. BBITONIHEHHE ATOTrO
TpeOOBaHUS TOAPA3YMEBACT MPUHATUE TAKUX TEXHUYECKUX M OPraHU3aI[MOHHBIX
pelieHuid, KOTopble oOecreunBaii Obl HAaUMEHBIIME W3 BO3MOXHBIX 3aTpaT Ha
SHEProCHA0XKEHUE TMPU YCIOBUU O0S3aTEIBHOTO BBIMOJHEHUS BCEX MPEIbLAYIINUX
TpeOOBAHMIA.

[Ipu BHeELIHEM AIEKTPOCHAOKEHUU B3aUMOOTHOIICHUSI MEXAY MOTpeduteem
U TIOCTaBUIMKAMHU JJICKTPUYECKOW U TEIJIOBOM DSHEPrud OCHOBBIBAIOTCS Ha
nonoxkeHusx crareir 539 — 548 I'paxpanckoro kojekca P®. K orHomenusM,
CBSA3aHHBIM CO CHA0O)XEHHEM 4Yepe3 IMPUCOCAMHEHHYIO CEeTh Ta3oM, HEPThIO WU
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HePTeNpOAyKTaMH, BOAOW U APYTUMHU TOBapaMu, ctaTbd 539 — 547 mpuMeEHSIOTCH,
€CJIM MHOE HE YCTAHOBJICHO 3aKOHOM, MHBIMHU IPABOBBIMHU AKTAMH WM HE BBITEKAET
U3 CylllecTBa 00s3aTeNIbCTBA.

B cootBercTtBUM co cTaThedt 539 B3aMMOOTHOIIEHUS MEXIYy aOOHEHTOM
(moTrpebureneM) MW  MOCTABIIMKOM SHEPIHMM 4Yepe3 MPHUCOCIMHEHHYIO CETh
pPEryJUpYyIOTCSl  JIOTOBOPOM  dHeprocHaOxkenus. IlpaBa u  o0s:3aHHOCTH
HSHEProcHAOXKAIIIMX  OpraHu3aluii W 1oTpeduTened BO  BCEX  aCMeEKTax
UCIIOJIb30BAHUSI JJIEKTPOIHEPTUU, OTPAXKaeMble B JIOTOBOPE HAa JHEProCHAOXKEHHE,
onpenenstorcs [IpaBunamu sHeprocHabxkenuss B Poccuiickoit denepannn. Kpome
TOrO, B HHUX ONPEACISIETCA COAEpKaHUE 3asiBKA Ha IIPUCOCIUHEHHUE K CETIM
OSHEProCHAOXKEeHMsI,  MOJaBaeMOdM  MOTpeduTereM B HHEProCHAOKAIOIIYIO
OpraHM3alMI0, a TAKXKE COJAEpPKaHUE TEXHUYECKMX YCJIOBUM Ha NPUCOCIUHEHHE,
BBIIaBAEMBIX HSHEProCHa0XKAIOIIEeH OpraHu3aleil MOTPeOUTEN0 B OTBET Ha €ro
3a5BKY.

[lomuMoO mpuBENEHHBIX BbIMIE B O0JACTH IHEProCHAOKEHUS NEHUCTBYIOT U
JIpyrue HOpMaTUBHBIE JOKYMEHTHI (3aKOHBI, ITpaBUia, UHCTPYKIMH), HEKOTOPHIE U3
HUX OyAyT yIOMSIHYThI B COOTBETCTBYIOILIUX pa3zeliax.

2. JJIEKTPOCHABXEHHUE
2.1. OnpenesieHusi OCHOBHBIX MOHSTHI

DnexkTpocHabKeHneM Ha3bIBACTCS oOecrieueHue notpeduTenei
3JIEKTPUYECKON IHEPTUECH.

[ToTpeOuTenemM 31EKTPUUYECKON PHEPruy HA3BIBAETCS 3JIEKTPOIPUEMHHUK HWIIU
rpynma 3JIeKTPOIPUEMHUKOB, 00bEIMHEHHBIX OOIMM TEXHOJOTHYECKUM MPOLECCOM
Y Pa3MEIIAIONINXCS HA ONIPEACIEHHON TEPPUTOPUHU.

[log mpUEMHUKOM 3IIEKTPUUECKOW HHEpruu (daexkrponpueMHukomM — OII)
NOHUMAETCs ammapar, arperar, MeXaHusM, MpeaHa3HayYeHHbIN U1 npeoOpa3oBaHUs
3JIEKTPUYECKON DHEPIUHU B APYTrOM BUJ IHEPIUU.

COBOKYNHOCTh  JIEKTPOYCTAHOBOK, IPEAHA3HAUYEHHBIX Uil oOOecrneueHus
HoTpeOUTENeN SIEKTPUUECKON SHEPrueli, Ha3bIBaeTCsl CUCTEMOM AJIEKTPOCHAOKEHMS.
IIpu 3TOM MOJ ANMEKTPOYCTAaHOBKAMH IMOHMMAOT COBOKYITHOCTh MAIlIMH, aIllapaTos,
JUHMA ¥ BCIOMOTaTelbHOro 00OpyAOBaHUS (BMECTE C COOPYKEHUSMU H
INOMEIIEHUSIMH, B  KOTOPBIX OHHM  YCTAQHOBJIEHBI), IPEIHAZHAYEHHBIX VIS
OpOU3BOJACTBa, MNpeoOpa3oBaHusi, TpaHCchOpMallMK, MepeJadyd, pacHpeaesIeHus
AJIEKTPUYECKON SHEPTUH U NPeoOpa30BaHUs €€ B APYTHE BUbI SHEPTHUHU.

DneKkTpocHaOXKEHUE MOXKET OBbITh LEHTPAJIU30BAaHHBIM, ABTOHOMHBIM H
CMEILIAHHBIM.

IToxn LEHTPaJIN30BaHHBIM AIIEKTPOCHA0KEHUEM ITIOHUMAETCS
AJNIEKTPOCHAOKEHUE moTpeduTeneid oT  sHeprocuctembl. [lpu  aBTOHOMHOM
ANEKTPOCHAOKEHUU  NOTPEOUTENb  MOJYy4YaeT  AJNEKTPOSHEPTHIO  TOJBKO  OT
COOCTBEHHOM 2JIEKTPOCTAHIIMU (MJIM HECKOJbKUX COOCTBEHHBIX SJIEKTPOCTAHIIMI), a
IpU CMELIAHHOM — YaCTHUYHO OT JHEPrOCHCTEMBl, a YACTUYHO — OT COOCTBEHHBIX
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3JIEKTPOCTAHLIHM.

DHeprocucremMa  (PHEpreTudeckas cucremMa) — 3TO  COBOKYIHOCTH
AIEKTPOCTAHIIUM, PJIEKTPUUECKUX U TEIUIOBBIX CETEH, COEAMHEHHBIX MEXIy cOO0U U
CBSI3aHHBIX OOIIHOCTBIO pEXUMa B HEMPEPHIBHOM IIpOIlECCe IMPOU3BOJICTBA,
npeoOpa3oBaHus U paclpe/ieNICHUs] JICKTPUUECKON SHEPTUU U TEIJIOThI MPU 00IIEM
YIIPABJICHUU 3TUM PEKUMOM.

DHEpPreTuYecKue CUCTEMBbl CO3JAIOTCS JUIA TOBBILIECHUS HANECKHOCTH U
SKOHOMUYHOCTHU 3JIeKTpocHaOxkeHus. DHeprocuctembl (OC) aenarcs Ha pailOHHBIC
(nanpumep, Jlenanepro, Mocanepro, AxTappdHepro M T.I.), OOBEAUHEHHBIC
(manmpumep, OObenuuenHas sHeprocuctema CeBepo-3amana Poccun) u eauHbie
(marpumep, Enunas osHeprocuctema EBpomeiickoit uactu Poccuu, Enunas
sHeprocuctemMa Poccun).

PaiioHHBIE PHEPTOCHCTEMBI COCTOST M3 JJIEKTPUYECKOM M TEIJIOBOM YacCTEW,
00bEIMHEHHBIX B €IUHBIC CUCTEMBI.

DIIEKTPUYECKAsl CTAHLUSA — 3TO MPOMBILUICHHOE IPEAIPUATHE, TPOU3BOISILECE
AM00 TOJIBKO 3JIEKTPOIHEPTrHUI0, JTUOO OAHOBPEMEHHO 3JIEKTPUUYECKYIO0 U TEIUIOBYIO
DHEPIul0. OJEKTPUYECKas CETh — 3TO COBOKYIIHOCTH DJJIEKTPOYCTAHOBOK IS
nepeaayu M pacrpelesieHus JIEKTPUYECKONM SHEPTUHU, COCTOSINAs M3 MOJCTAHIIUM,
pacnpenenuTeNbHbIX YCTPOMCTB, TOKOIPOBOIOB, BO3AYIIHBIX U KaOEJIbHBIX JTUHUN
aJIeKTpoIiepeaaun, padboTaloIuX Ha onpeaeneHHo Tepputopun. [loacranuus — 3To
COBOKYMHOCTb  3JIEKTPOYCTAHOBOK, TIpEJHA3HAYEHHBIX JJs  [peoOpa3oBaHUs
napaMmeTpoB dJIeKTpodHepruu. [loacTaHium pa3aensioTcss Ha TpaHCPOPMATOPHBIE H
npeoOpa3oBatenbHbie. Ha  TpaHchOpMaTOpHBIX  MOJACTAHIUSX  MPOUCXOIUT
npeoOpa3oBaHue HANPsDKCHHWS, a Ha MpeoOpa3oBaTeIbHBIX — YacTOTHl TOKa.
[IpeoOpazoBarenbHble  MOJCTAHIIMK, HA KOTOPHIX BTOPUYHOE HANPSDKCHHE
NOHUXKAETCA 10 CPAaBHEHUIO C TMEPBUYHBIM  (MOABOAUMBIM), HAa3bIBAIOTCS
MIOHU3UTEIIBHBIMUA, T€, Ha KOTOPBIX OHO IIOBBIMIAETCA — THOBBICUTEIbHBIMH.
[IpeoOpazoBarenbHble MOACTAHIIMY, HA KOTOPBIX YaCTOTA TOKA MOHMKAETCS 10 HYJIs,
Ha3bIBAIOT  BBIIPAMUTEIBHBIMU.  JJIEKTPOYCTAHOBKH, IMPEAHA3HAYCHHBIE  JJId
pacrpeneneHuss  JJIEKTPUYECKOW  DHEPTMM WU COCTOSIIME  TOJBKO W3
pacrpenenuTenbHbiX yCTpocTB (PY), B KOTOpBIX mapaMeTpbl 3JIEKTPOIHEPTHH HE
U3MEHSIIOTCS, TPUHATO HA3bIBaTh pacrpeaenutenbubiMu nynkramu (PIT).
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2.2. JHepreTu4ecKne CUCTEMbI
2.2.1. ITpuumnHBI CO34aHUS SHEPTrOCUCTEM

Kak yxe ormeuanoch B m.2.1, mpu LEHTPAIU30BAHHOM 3JIEKTPOCHAOKEHUU
UCTOYHUKAMH NMHUTAHUS TPOMBILIIEHHBIX MNPEANPUATHN 3IEKTPOIHEPTUEN ABISIOTCS
paliOHHBIE YHEPTOCUCTEMBI.

Cuabxenue mnotpebuteneir siexrposneprueit or JC naer 3HAYUTEIbHBIC
TEXHUKO-3KOHOMHYECKHUE TPEUMYIIECTBA, K KOTOPBIM OTHOCSTCS:

a) CYIIECTBEHHOE TOBBIIIEHNE HAJICKHOCTU IIEKTPOCHAOKEHUS;

0) CHIKEHHE HEeOOXOAMMON CyMMapHOU pPe3epBHON MOIIIHOCTH Ha DJIEKTPOCTAHIIUSX;
B) CHWXEHHE ce0ecToMMOCTH BbIpaboTku 1 KBT-u »snekTposHepruum mnyrtem
SKOHOMMYHOT'O paclpe/ieiieHUus Harpy3Ku MEXIy OTACIbHBIMU DJIEKTPOCTAHIIUAMU U
Hau6osee 3 (HEKTUBHOTO UCIIOJIb30BAHUS MOIIIHOCTH THAPOCTAHIIUIH;

I') BO3MOXKHOCTb YBEJIMYEHUS E€AMHUYHON MOLIHOCTHM TE€HEPATOPOB, YTO CHUMKAET
crouMocth 1 kBtu YCTAHOBJICHHOW MOIIHOCTHU M TO3BOJSIET IOBBICUTH
MPOU3BOJIUTEIILHOCTh  DJIEKTPOMAIIMHOCTPOUTENbHBIX ~ 3aBOJOB TPU  TEX  KE
MIPOU3BOJICTBEHHBIX TUIOMIAJSAX U 3aTpaTax Tpyaa.

Otpenbable DC CBA3BIBAIOT MEXIYy COOOM JIMHUAMM DJJIEKTpONEpenadnd H
co3naroT o0beauuenHbie sHeprocucteMbl (O2C). ODC 00bIYHO OXBATHIBAET KAKYHO-
TO 4acTb Teppuropuu ctpanbl (CeBepo-3anaxa, Llentp, CeBepubiii KaBka3 u T.1.).
OcHoBHbIe TpenmyiecTBa 00beauHeHus: cMeXHBIX DC B OOC TaKOBBI:

a) CHW)XKEHHME CyMMapHOro MakCUMyMa Harpy3ku oOwbeaunsieMbix OIC, a
CJI€0BATENBHO, U CHUKEHUE UX CYMMApHON YCTAHOBJIEHHOW MOLIHOCTH:

0) yMEHBIIIEHUE CYMMapHOTO Pe3epBa MOIIHOCTH;

B) HAWIyYlI€E€ HCIIOJIb30BAaHWE MOIIHOCTH M SHEPrUU TUAPOCTAHIIMN OIJHON WU
HeCKOJIbKUX DC U MOBBIIIEHUE UX IKOHOMUYHOCTH B LIEJIOM;

r) obsieryenue pabotsl DC pu HEOJUHAKOBBIX CE30HHBIX M3MEHEHUSIX HArPY3KH;

n) B3aumonomolnb JC B cllydyae HEOJUHAKOBBIX CE30HHBIX M3MEHEHUU MOIIHOCTU
3JIEKTPOCTAHLIMM U, B YACTHOCTHU, TUAPOCTAHIINM;

e) obneruenue pabot IC npu peMOHTaX U aBapUsX.

O6benunenne DC, OXBATHIBAIOIIMX 3HAYUTEIBHYIO TEPPUTOPUIO, OOBIYHO
Ha3piBalOT EDC — eaunon osHeprocucremoit. Cozganne EODC pgaer, momumo
NEPEUNCIECHHBIX, TAKXKE U CIEIYIOLIUE JOMOTHUTENbHbIE TPEUMYILECTBA:

a) «1oJaToTHBIN» 3¢ deKT, Bo3HuKaromu mpu coequuennn 9C u OOC, ynaneHHbIX
0 J0JTOTE; B 3TOM CJIy4yae SKOHOMUYECKUM 3P(DEKT JOCTUTAeTCs 33 CUET CHUXKEHUS
MaKCUMyMa COBMEIICHHOTO Tpaduka Harpy3kd B CBSI3U C pPa3HUIEH B MOSICHOM
BPEMEHU MEXAY VYAAICHHBIMU TeorpadudecKuMu 30HAMH, YTO TO3BOJISIET
YMEHBIINUTH 3aTPAThl HA COOPYKEHUE AIEKTPOCTAHIIHIA;

0) «mmpoTHbIi» 3 dekT, BozHukatonmii npu coeauHeHuu IC u OOC, ymaneHHbIX
[0 IIUPOTE, B CBA3U C PA3TUYHON MPOJOJKUTEIBHOCTBIO MaKCUMyMa B Pa3IMYHBIX
OC, 4TO AeNaeT BO3MOKHBIM MOMOIIB CO CTOPOHBI DC ¢ MEHBIIEN IIIUTEIBHOCTHIO
MaKCUMyMa Harpy3Ku ApYrdM CHCTEMaM,

B) BO3MOXHOCTb MPUCOCAUHEHHS MOPOMEKYTOUHbIX ODC U yJelIEBICHUS
ANEKTpUPUKALIU TPOMEKYTOUHBIX PAiOHOB.
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Takum o6pa3om, ocHOBHOU 3((PeKT OT co3manusi 0OBETUHEHHBIX W €IUHBIX
SHEPrOCUCTEM CBOJUTCA K BO3MOXXHOCTH JOCTHMKEHUS HEOOXOIMMOH HAJIEKHOCTH
ANIEKTPOCHAOKEHUSI 32 CYET MEKCHUCTEMHBIX CBSI3€M MPU CHIXKEHHH CYMMapHOM
YCTAaHOBJIEHHOW MOIIHOCTM TE€HEPUPYIOLIMX YCTAaHOBOK. TakoW NOAXOJ HMEET WU
HEJIOCTaTKH, IJIaBHBIM U3 KOTOPBIX SIBISIETCS YBEIMUYECHHUE MOTEPh IJIECKTPOIHEPTUH B
cersix. Tak, wnampumep, B cerax CHIA, rae HU enuHON, HU OOBEIMHEHHBIX
SHEPrOCUCTEM HET, IOTEPU DIIEKTPOIHEPIUU COCTABIAKOT Okoyio 11% mnpoTtus
npumepHo 15% B ceTsax Poccun.

OC u O2C MoOryT MMETh PazIM4YHYyI0 CTPYKTYpYy, T.€. Pa3JIM4HBbIA COCTaB
cymMMapHo# yctaHoBiaeHHOM MoutHOCTH. CtpykTypa OC n O3C onpenensercs TUIIOM
BXOJSIIIMX B HUX DJIEKTPOCTAHIUH.

2.2.2. DNEeKTpUYECKUE CTAHIUU

B 3aBucumocTH OT poja MEpBUYHOTO JIBUraTenis U crocoba rnpeoOpa3oBaHUs
NEPBUYHONW DHEPrUu DdJEKTPUUYECKUE CTaHUMM Jaenstcss Ha TtemioBble (TOC), k
KOTOPBIM OTHOCATCS M aTOMHBIE, U rusipaBauueckue (I'3C).

TOC, B cBOlO ouepenb, AENATCA HA CTAHIMM C TMAPOBBIMU TypOWHAMHU, C
NOPUIHEBBIMU  JBUTaTeNsiMd BHyTpeHHero cropanus ([ABC) u ¢ ra3oBeiMu
TypOuHamu. CTaHIMU C MapOBBIMM TypOMHAMU B HACTOAIIEE BpPEMs SBISIOTCS
HaunOosee pacnpoctpaHeHHbIMU. Ctanuuu ¢ JIBC uMeroT HeOOIbUIYI0 MOILIHOCTh U
NPUMEHSIOTCS, TJIaBHBIM 00pa3oM, Ha MPOMBINIJICHHBIX MPEANPUITHIX B KaueCTBE
pe3zepBHOro ucroynuka nuranus. Crtanuuu ¢ JIBC npuMeHsIOTCS Takke WHOTrAa B
HACEJICHHBIX ITyHKTaX W Ha NMPEAUPHUIATHUIX, HE TOJYyYAOIIMX 3JIEKTpo3Heprun ot IC.
Onektpoctaniu ¢ razoBbiMu TypOuHamu (I'TOC) npumeHsArOTCS  MOKa erie
HEJIOCTAaTOYHO IIMPOKO B CBSI3M CO CPABHUTEIBHO HEOONBIIUMHU MOIIHOCTAMHU
nociueAHuX. B CBs3W ¢ BBICOKOM MaHEBPEHHOCTHIO Ta30BbIX Typoun [TOC
UCIOJIb3YIOTCS IPEXKJIE BCETO JIJISl HOKPBITUSA MUKOB HArpy3KH.

TOC ¢ napoBbIMU TypOUHAMU TTOAPA3IACISIOTCS:

a) Ha paiionnble anekTpoctanuuu (I'POC), chaGxkaromue MnoTpedUTeaeH TOJBKO
AJIEKTPOIHEPTUEH U COOpyKaemble B pailoHaX, OOrarbix sHepropecypcamu (yriem,
TopdoM, Ta30M, CIAHIEM U T.IL.), JJMOO BOJM3U MOIIHBIX HedTenepepadaThIBAIOIINX
3aBOJIOB;

0) reroanekTporeHTpam (TOLl), cHabxkaromue moTpeduTeaeh JIEKTPUISCKON U
TEMJIOBOM DHEPrHUel W Ccoopykaemble B pallOHaX WX TMOTpedleHus — BOIU3H
IPOMITPEANPHUITHI I HEMTOCPEICTBEHHO HA UX TEPPUTOPHUH, a TAKXKE B TOPOJAX.

Typounsr 'POC paboTaroT B KOHACHCAIIMOHHOM PEXUME, TP KOTOPOM BECH
nap NPOXOJIUT IMOCJIEI0BAaTEIbHO Yepe3 BCE CTYNEHH TYpPOUHBI, IOCIE YEro
KOHJICHCUPYETCsSl B KOHJEHcAaTope; B CBs3u ¢ 3TuM [ POC mMmeroT Takke u BTOpOE
Ha3BaHWEe — KoHJeHcalmoHHeie »siekTpoctaniuu (K9C). Typbunst nHa TOII]
paboTaloT ¢ MPOMEXKYTOUHBIM OTOOPOM Iapa WK C MPOTHUBOIABICHUEM.

Atomubie anekTpoctaHuuu (ADC) ABISAIOTCS TEIJIOBBIMH MAapOTYpPOMHHBIMU
CTaHUUSMHU, HO pa0dOTAIOIIMMHU HE Ha OPraHUYECKOM TOILIMBE, @ UCHOJb3YIOIIUMHU B
KayecTBE HWCTOYHMKA DJHEPruu pe3yJibTaT Tmpoliecca JCJNCHHsS siep aTOMOB

13



HEOPraHUYECKNX PACIICIUIIONIMXCS MATEPUAIIOB, HA3bIBAEMBIX SACPHBIM TOIUIMBOM
win sfaepHbIM roprouuM. OcobeHHocThio ADC SBISETCS OYEHB MAJbIl pacXof dTUX
marepuanoB. [lo 3Toil mnpuumHe coopyxkenue ADC 1ernecooOpa3Ho B MEPBYIO
odepellb B paliOHAaX, HE HMEIOUIMX MECTHOIO TOIUIMBA WM HE pacIojararolnux
VUCTOYHUKAMH THUIPOIHEPTUH.

B oHeprocucremax, B KOTOPBIX HMEKOTCS HCTOYHHKH TI'MIPOIHEPIUM,
coopyxkarrcss ['OC, T.e. Takue 3IIEKTPOCTAHLUMUHU, TJ€ B KayeCTBE IEPBUYHOIO
JBUTATENs] NPUMEHSAIOTCS TuapaBindeckue TypouHsl. '9C MOryT coopyxkaTbcsl Kak
Ha DPABHUHHBIX, TaK M Ha TOPHBIX pekax. CoOOpyKaroTCs TakKe U IPUIUBHBIC
AJIEKTPOCTAHLIUM, OJJHAKO MOIIHOCTb UX HEBEJIMKA.

B mocnennume necarwietHss B MHUPOBOM IPAaKTHKE Bce 0OoJiee IIMPOKO
UCTOJIB3YIOTCS TCHEPUPYIOLIME YCTAHOBKM HEOONBIION MOIIHOCTH, MOTYIIHE
paboTaTh Kak aBTOHOMHO, TaK M COBMECTHO (TapajuieNbHO) C APYTUMHU arperaTamu
wm Jaxe ¢ OC. K TakuM yCTaHOBKaM OTHOCSITCA BETPOArperarsbl, KallCyJbHBIE
TE€HEPATOPBl, YCTAHABIMBAEMbBIE HA MAJIBIX PEKaX, U COJHEYHBIE HYHEPrOYyCTaHOBKHU
Pa3HBIX TUIIOB.

Kaxnas OC nomkHa UMETh TaKOM COCTaB DJIEKTPUYECKUX CTAHIMM, KOTOPBIM
NO3BOJISUT Obl C Y4E€TOM HUX SKCIUIyaTallMOHHBIX CBOMCTB MPOU3BOAMUTH IMOKPBITHE
rpaduka Harpy3ku OHHEProCUCTEMBI M 0OecreurMBaThb HEOOXOIMMBIM pe3epB B
ABapUIHBIX CIyYasx.

2.2.3. DneKkTpuuecKue ceTu

IIoMHUMO DIEKTPOCTAHLMKM BAXKHBIMM DJJIEMEHTAMH JHEPIrOCUCTEM SIBIISKOTCS
NOACTaHIWHU U JIMHUHN dJIEKTPOIIEpEaadHu.

[loncranumu  sBisroTcss  TemMu  anemeHtaMu  OC, 4epe3  KOTOpBIE
OPUCOCIUHSAIOTCS SJEKTPOCTAHIIMM K CETSIM U COEOUHSIOTCS Mexay co0oil cetu
paznuyHbIX HanpsokeHuid. OT moAacTaHuui, KpoMe TOro, B OOJBUIMHCTBE CllydaeB
OCYLIECTBJISIETCS HEMOCPEJICTBEHHOE CHA0XKEHUE MOTPEOUTENEH AINEKTPOIHEPTHEH.

Ceru, cBA3bIBAIOIIME MEXAY COOOM 3JIEKTPUYECKHE CTAHLMM U MOACTAHIIMH,
pa3lesaoT Ha PAlOHHBIE U PACIIPEIECIIUTEIbHBIE WA MECTHBIE.

Ilox pallOHHBIMH TIOHMMAIOT DJIEKTPUYECKUE CETH, CBA3BIBAIOLIUE MEXKIY
co0oi 3neKTpocTaHIMK M HauOoisiee KpymnHble nojactaHiuuu JC, pacnpelensionme
JJIEKTPOIHEPTHUIO 110 TEPPUTOPHUM KPYIHBIX PAWOHOB, a IOJ PaCHpECIUTEIbHBIMU
(MECTHBIMH) — CETH, NEPENAIINE 3JEKTPOIHEPIUI0 HEIOCPEACTBEHHO K MECTaM
HOTpeOJICHUS U K IPUCOECTUHEHHBIM TaM MPUEMHUKAM 3JIEKTPOIHEPTUH.

ONEeKTpUYECKNE CETH XapAaKTEPU3YIOTCS HOMHUHAIBHBIM  HAIPSHKECHUEM.
[Ipumensiemble B Poccnnm HOMMHaNbHBIE HANPSOKEHUsS IEPEMEHHOTO  TOKa
OXBaTBIBAIOT OYEHb MIUPOKKUM nuana3oH — ot 127 B go 750 xB.

OOmacTd NPUMEHEHHUS HOMHUHAJBHBIX HANPSIKEHUN 3JIEKTPUUYECKUX CeTel
BKPATIE TAKOBBI.

JUisi BHYTPHILIEXOBBIX CETE€Hl MPOMBILUICHHBIX MNPEANPUITHI MPUMEHSIIOTCS
nuHeinbple HanpspkeHus 380 u 660 B. ®a3znoe Hanpsixenue 220 B ucnons3yercs
IJIABHBIM 00pa3oM [Ulsl NUTaHMUsSI OCBETUTEIbHOW Harpy3Kd, a TakKe OBITOBBIX
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AIEKTPONPUEMHHUKOB.

Hampsoxenue 220/127 B mpumeHsieTCss B HACTOSIIEE BpeMsl KpailHE peKo,
HaIlpuMep, B CTapbIX TOPOJICKUX pailoHaX M HEOOJBIIUX MOCENKaX, ICKTPUUECKUE
CETU KOTOPBIX HE IMOJBEPrajiuch PEKOHCTPYKUHMH. OHO MOXET MPUMEHSTHCS TaKKe
Ha MPOMBIIUICHHBIX TPEANPUATUAX IS MUTaHUS JIEKTPUUECKOTO0 OCBEILCHUS B TE€X
ClIy4asx, KOrJa CUJIOBas Harpy3ka MUTaeTcs OT ceTH HanpsbkeHueM 660 B.

Hampsixenue 10 kB siBnsiercs Hamboliee pacnpOCTpaHEHHBIM HaNpsHKEHHEM
pacnpeaenuTenbHbix ceteid Bbiie 1000 B Ha mnpeanpusTHaX W B TOpoJiax.
Hampsixkenue 6 kB mUpOKO HCHONIB30BAIOCH paHEe HA ATUX Ke OOBEKTaX, OHO
UCIIOJIb3YETCS TAK)XKE U HBIHE B CETAX, HE MOABEPIraBLINXCS PEKOHCTPYKIUHU, a TAKKE
B TEX CIyyasx, KOrga OT CETH MHTATCS SJIEKTPOINPUEMHUKH C HOMHHAJIbHBIM
HamnpsbkeHnem 6 kB (Hampumep, snextpoasuratenu). Ha wnanpsokenun 3 kB
ANEKTPUUECKUE CETH COOPYKAINCHh PaHEE, B HACTOSIIEE BPEMS OHO HE 00ECIICUNBACT
HEOOXOMMON MPOMYCKHOM CHOCOOHOCTHM M HE HCHOJB3YETCS MPU COOPYKEHUU
HOBBIX cered. Hampspkenme 20 xB mmeer kpaliHe OrpaHHYEHHOE NPUMEHEHHE B
TOPOJICKMX U CEJIbCKUX CETSAX; HOBBIE CETH ITOT0 HAIPSHKEHUS B HACTOSAIIEE BPEMS HE
COOPY>KaOTCH.

Hanpsokenne 35 — 110 kB npumensercs mid NUTaHUS NOPEANPUITHN U
KPYIHBIX TOpoA0OB, TpuueM Hanpsbkenue 110 kB npumensercs Bce 6osee mMpoko, a
oOnacTu npuMeHeHus HanpsbkeHus: 35 kB cyxkarorcs. Kak nuraromiee HanmpspkKeHHeE
KPYIIHBIX MPOMBIIUICHHBIX NPEANPUITUN Hcnoyib3yeTcs Takke u 220 kB, a B
HeKoTophIX ciyyasax 330 kB u Beiie. B ocHoBHOM ke HampsixeHnus 220 u 330 kB
UCIIOJIB3YIOTCSI B PAallOHHBIX  CHCTEMOOOpa3ymlIIMX ceTsX. B HeOombpImx
MaJIOMOIIHBIX CHUCTEMAaX B 3THX CETIX MOXET UCIOIb30BaThCAd U Hampspkenue 110
kB. Hanpsixkenune 330 kB ucnonb3yercs Takke i CPaBHUTEIBHO HEMPOTSKEHHBIX
MEKCUCTEMHBIX CBSI3eH MpH 00benuHEeHUH >HeprocucteM (Hampumep, Komsuepro c
Kapensuepro), a nanpspkenus 500 u 750 kB — 111 MEKCUCTEMHBIX CBsI3€i 0OJIbIION
OPOTSHKEHHOCTU M MOIIHOCTH (Hampumep, Jlenanepro — TBepbaHEPro).

DJIEKTPUUECKHUE CETU MOTYT OBITh KOHCTPYKTHUBHO BBIMIOJHEHBI C MTOMOIIBIO
Bo3ayuHbix JuHui (BJI), kabenbupix aunuii (KJI), TOKONMpoBOI0B, U30JIMPOBAHHBIX
MIPOBOJIOB U IIIHYPOB.

Bo3gymiHbIMM  JTMHUSIMH ~ JIEKTPUYECKMX  CETEH  HA3bIBAIOTCS  JIMHUU
ANEKTpONEpENaUYH, PACIOJIOKEHHbIE Ha OTKPBITOM  BO3ayxe. Bo3aymHbimu
BBITIOJTHSIOTCS JIMHUM MEKCUCTeMHBIX cBs3er 330 — 750 kB, auanu 110 — 330 xB
OCHOBHOM CE€TH »Heprocucrembl, JuHUU 35 — 220 kB wu Bblme, nuTarmoue
ANEKTPO’HEPTHENl  NPOMBILUIEHHbIE  mpeanpusitug, Jauaun 6 — 20 kB
pacnpenenuTeNbHbIX CeTeld B HEOONBIINX HACEICHHBIX MYHKTaX U CEJIbCKHUX
paiionax, a Takxe quann ceteir 380/220 B B HEOOMbIIMX HACETCHHBIX TyHKTAX.

BJI cocTosiT U3 TpeX OCHOBHBIX 3JIEMEHTOB: MPOBOIOB, N30SI TOPOB U OIOP.

Jna  coopyxenna BJI  ucHmone3yroTCs  HEM30JIMPOBAHHBIE  IIPOBOAA,
W3rOTOBJICHHBIE W3 AJIOMUHHS U €ro CIUIABOB, MEJU U €€ CIUIaBOB U U3 cTaiu. B
3apyOexnor mnpaktuke s BJI 380/220 B npumeHsOTCS  M30JUPOBAHHbBIC
camMoHecylue npoBoja. B mnocinegnue roasl Takue nposojga ana BJI aToro
HaIpPsDKEHUs] HaYaJli MPUMEHSIThest U B Poccun.

I[IpoBoga BJI  kpenmstcs Ha omopax ¢  MOMOIIBKO  HM30JSTOPOB,
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MPEIHA3HAYCHHBIX JJISI DJIEKTPUYECKOW M30JILUMUA MPOBOJAOB OT omop. JIMHEelHbIe
U30JISITOPBI U3TOTOBISAIOTCA U3 (apPopa U U3 3aKaJI€HHOrO CTEKIIA.

Onopsl BJI u3rotoBisitoT U3 jaepeBa, MeTamia U xeine3obetona. Beibop Toro
WIM HWHOTO MaTrepuana Juisi onop OOYCJIOBIMBAETCS YCIOBUSIMU MEXaHUYECKOU
IPOYHOCTH, JKOJOTMYECKUMHU COOOpPaKEHUSMHU, HAJIMUYHUEM COOTBETCTBYIOILETO
MaTepualia B pailoHe coopyxeHnusi BJI, a uHoraa v screTndyeckuMu cooOpaeHUsIMU.

KabGenpHble aUMHUU d3JEKTpONEpeayd BBITIOJHSIOTCS C MOMOIIBIO Kabemnen.
KabGenemM  Ha3pIBalOT  M30JIMPOBAHHYIO IO BCEH  JJIMHE  METAJUIMYECKYIO
MHOT'OIPOBOJIOYHYI0 TOKOBEIYIIYIO JKWIIYy WM HECKOJbKO CKPYYEHHBIX BMECTE
B3aMMHO H30JIMPOBAHHBIX YKUJI, UMEIOIINX OOIIYI0 TepMETUYHYIO 0005104Ky. Kabenn
U3rOTaBIIMBAIOTCS KaK Ha HampsbkeHue 10 1kB, Tak m Ha HanpspbkeHus 6...220 xB.
Haubonee pactipocTpaHeHHBIME SIBIISIFOTCS KaOeIbHBIE CeTU HampspKkeHrueM 110 1 kB u
6 — 10 kB. Kab6enu 20, 35 u 110 kB npumeHsuMch 10 HEAABHETO BPEMEHH, TJIABHBIM
o0pa3oM, B CHCTEMax OJIJIEKTpPOCHAOXKEeHHsI TOpoAoB. B mocnexanme necstunerus
kabenn 110 m 220 kB Hayanu MCHOJB30BaThCS U B CUCTEMAX 3JIEKTPOCHAOKEHHUS
KpynHbIX npeanpustuii. Kpome toro, B nocineanue roasl kabdenu 220 kB Hauvanu
OPUMEHSTBCA M B CHCTEMAax 3JEKTPOCHAOKEHUS TaKuX ropoaoB, Kak MockBa u
Cankr-IletepOypr.

B 3aBucMMOCTH OT KOHCTPYKIMM ¥ HOMHHAQJIBHOTO HANPSHKEHUS JIMHUU
AJIeKTporiepeaud KalOenu BBIMONHSIOTCS OJHO(GA3HBIMA — OJHOKWIBHBIMUA WM
Tpex(a3HbIMU — C TpeMs WIM YeTbIpbMs JKUJaMU (YeTBepTas >Kuja — HYJIEBOU
npoBoJ TpexdazHoi ceTh). YeThIpeXKWIbHBIMUA HW3TOTaBIMBAIOTCS Kabenu Ha
HanpsbkeHne 10 1 kB, Tpex>kuiIbHbIMU — Ha HamnpsbkeHue 10 35 kB BKiIoYuTenbHO,
OJTHOXXKMJILHBIMM — Ha HamnpspbkeHue 110 u 220 xB.

KabGenu BHe 37aHWii MNPOKIAABIBAIOTCS B TpaHIIESX WM KaOEIbHBIX
COOpPYKEHMSIX: TYHHENsIX, OJOKax, 3cTakajgax, raiepesx, moasaiax u ap. Crmocob
NPOKJIAJAKN Kabenei BbIOUpaeTcsi B 3aBUCUMOCTH OT UX KOJMYECTBA, YCIOBUI TPACCHI
KJI, Hanuuus uiam OTCYTCTBUSI T'a30B TsDKENEe BO3/yXa, CTENEHU 3arps3HEHHOCTU
MOYBBI, S)KOHOMUYECKHUX (PAKTOPOB U T.II.

[Ipu HeoOXoaMMOCTH Tepefayd B OJHOM HAINpaBIECHUU OOJIBIIMX MOTOKOB
MOIITHOCTH,  XapaKTepHBIX IS  COBPEMEHHBIX  KPYIHBIX  MOPEANPUSITHH,
UCIIOJIb30BaHUE Kaleseill CTaHOBUTCS HeleliecOOOpa3HbIM Kak C 3KOHOMHYECKOMN
TOYKU 3PEHUSA, TaK U C TOYKHU 3PEHHUS] HAJEKHOCTU NMUTaHUA. B cBSA3M ¢ 3THUM Ha
MPOMBIIUICHHBIX MPEIIPUATHSAX TOJIY4YWJI PaclpoCTpaHeHHe OCOObI BHUJ CeETel,
Ha3bIBaeMbI TOkKompoBojgamu (B cerax a0 1000 B — mmHompoBojgammu). Ha
HanpspkeHusix 6...35 kB mpumensitorcs ruOkue M KECTKHE TOKOIPOBOJBI, T.C.
TOKOTIPOBOJIbI, U3TOTOBJISIEMbIC U3 THOKUX WIIM KECTKUX MIMH. B ceTsax HanpspkeHnem
10 1000 B mpuMeHSItOTCSI KOMIUIEKTHBIE TOKOIPOBO/bBI, BBIITOJIHEHHBIE U3 KECTKHUX
[IMH — [IUHONPOBOIOB.

2.3. lIpyeMHHMKH YIEKTPUYECKON JHEPIUH

OCHOBHBIMH XapaKTCPpUCTUKaMH1 OIl saBIsSIOTCA: HOMHHAJIbLHAS MOIIIHOCTD,
HAIIPSKCHUEC, PO U 4aCTOTA TOKaA, Tpe6yeMa51 CTCIICHb HAACKHOCTH ITUTaHUA.
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Bce DOII xapakrepu3yroTcss HOMUHAIBHOUM (YCTaHOBJIIEHHOM) MOIHOCTBIO, T. €.
Takoi, ¢ kotopoit DIl MoxkeT JIUTENbHO paboTaTh B YCIOBHSX, COOTBETCTBYIOLIUX
TEM, JJI1 KOTOPBIX OH IpeaHa3zHadeH. [1o ToMmy, 4TO MUMEHHO IPUHATO MOHUMATh 0]
UX HOMHMHaJbHOW MoOmHOCTBIO, Bce Il pmenstca Ha nBe rpynnel. K mepsoi
otHOcaTCA JIl, HOMMHaNbHAs MOIIHOCTh KOTOPBIX COOTBETCTBYET OTAABAEMOM MMH
MOIIIHOCTH (DJIEKTPOABUTATENN); KO BTOPOM — HOMHHAJIbHAs MOIIHOCTH KOTOPBIX
COOTBETCTBYET MOIIHOCTH, NOTpeOssieMoil MMU M3 CceTh (HarpeBaTelibHbIE H
OCBETUTEJIbHbIE YCTAHOBKM MW T. 1I.). Takum o0pa3oM, B HOMHHAJIbHYIO
(ycraHoBieHHy10) MomHocTh Il mepBoi rpynmbl HOTEpH B HHUX CaMUX HE
BKJItOYarorcs, a y Ol BTOpoil rpynmnbl — BKJIIOUYarOTCsA. B 3aBHCMMOCTH OT TUNA U
HazHaueHus: DIl HOMHUHAJIBHYIO MOIIHOCTH BBIPAXAalT B BaTTaxX, KWJIOBATTaX WJIHU
MmeraBarrax (Bt, kBT, MBT) — y anekTpoaBurareneii, HarpeBareiieil, OCBETUTEIIbHBIX
YCTaHOBOK, BOJbT-aMIE€pax, KHIOBOJbT-aMIEpax WM MeraBojbT-amnepax (B-A,
kB-A, MB-A) — y UHIYKIIMOHHBIX U JYTOBBIX NI€YEH, CBAPOYHBIX YCTAHOBOK U T.II.

Ilo Hampsokenuto OII, Kak W Bce DJIEKTPOYCTAaHOBKH, PA3LEISIIOTCA B
cootBeTcTBUM ¢ [TYD Ha OII no 1000 B u Beimie [1]. DTo meneHue CBSI3aHO C TeM,
YTO MEpONPHUATHS M TEXHUYECKHE CpEACTBa, oOOecneunBarolue O0e30IacHOCTb
00CITy’KUBAIOIIEr0 TMEpPCOHANla B 3JIEKTpOoycTaHOBKax Hampsbkenuem ao 1000 B u
BbIlIE, pas3nuuHbl. Kpome Toro, Bce OIl pasnuyarorcss Mo HOMHHAJIBHOMY, T. €.
Pacuernomy, Hanpspkenuto. Homunanensie Hanpsokenus J11 nepemenHoro toka 127,
220, 380, 660, 3000, 6000, 10000 B. Ilpu MNOCTOSSHHOM TOKE€ HOMHHAJIbHbBIC
Hanpspkenus 11 cnenyrommue: 6, 12, 24, 36, 110, 220, 440, 550, 825, 1500 u 3000 B.

ITo pony Toka Bce OII gensitest Ha D11 nepemenHoro Toka u 11 mocTostHHOTO
Toka. Hanbonee pacnpocTpaHeHHBIMH Ha TIPOMBIIUIEHHBIX MPEANPUATUSX SBISIOTCS
DIl nepemenHoro Toka. Il TOCTOSHHOTO TOKa  SIBIAIOTCS, HaIpUMeED,
JNEKTPOJU3HbIE  yCTaHOBKH. OIl mepeMeHHOro TOKa, B CBOK  O4Yepelp,
NOAPA3ACISIIOTCS HAa TpU Ipynnbel 1o 4acrore. K mepBod rpynme OTHOCATCS
OPUEMHHUKH, pabOTaoLIUe OT CETH NMEPEMEHHOI0 TOKa HOPMAJIbHOM MPOMBIIIICHHON
gactoTsl (50 ['11), KO BTOpO# — MpueMHUKH, pabOTaIOIIHE OT CETH NEPEMEHHOTO TOKa
gacToThl Oosbmiel yem 50 ', u K TpeTheil — paboTaronue OT CEeTH MOHMKEHHOM
YaCTOTBHI.

[lopaBnsitomiee  OONBIIMHCTBO — 3JEKTPONPUEMHHUKOB pabOTaeT OT CeTH
IIEPEMEHHOI0 TOKa HOPMaJIbHOMN ITPOMBILILIEHHON YaCTOTBHI.

Hexotopeie Il (cneuuanbHbId  3JIEKTPOMHCTPYMEHT, DJIEKTPOJIBUTATEIIH
CHeualbHBIX 1epeBO00OPa0ATHIBAIOIIMX U BHICOKOTOUHBIX NUIM(OBAIBHBIX CTAHKOB)
TPeOYIOT JJIsl MUTaHUSI BBICOKOCKOPOCTHBIX JABUTATENIe TOKOB MOBBIIICHHON YaCTOTHI
(175 — 400 Tu). B ycraHoBkax MHAYKIIMOHHOTO M TOBEPXHOCTHOIO Harpera
METAJIJIOB, Ul ropsdyeil IITaMIOBKHM M TEPMOOOPAOOTKH U JUIS TUAJIEKTPUUYECKOTO
HarpeBa HEMETAJUIMYECKUX MAaTEepUajoB MCIOJB3YIOTCS TOKM IOBBILIEHHOW (10
10000 I'u) u Bbicokux (cBbimie 10000 I'x) yacTor.

K anexrponpueMHUKaM IIOHWKEHHOM YacTOTBI OTHOCATCS ACHUHXPOHHBIE
JBUTATEIN C KOPOTKO3aMKHYTBIM POTOpOM, pabotatomue ¢ gactotod 10 — 40 I'o u
IPUMEHSEMBIE B DJJIEKTPOIPUBOJIAX C IUIABHBIM PEryJIMPOBAHUEM CKOPOCTH,
CBapOYHbIE MAIIMHBI JJIsI KOHTAKTHOU cBapku (2 — 5 ') u T. 1.

ITo TpeOyemoii crenenu HaaekHOCTH nuTaHus Oll momapaznenstorcs Ha TpU
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KaTeropHuu, MPUIEeM B OCHOBE 3TOM KiIacCU(UKAIIMH JIeKAT BO3MOKHBIE TIOCIEICTBUS
IIEPEPBIBOB.

K nmnepBoil KkaTeropum OTHOCATCA T€ DJIEKTPONPUEMHUKH, TEPEPHIB B
ANIEKTPOCHA0KEHUU KOTOPBIX MOKET IMOBJE€Yb 32 COOOW ONAcCHOCTb MJIs YKU3HU
arofel, yrpo3dy isi 0e30MacCHOCTH TOCYJlapCTBa, 3HAUYMTENbHBIA MaTepuaIbHBIN
yuiepO, HapylIeHHE CIO0KHOTO TEXHOJOTHMYECKOro TpoIecca, MacCOBBbIM Opak
OPOAYKIMKA WIM HapylleHne (YHKIMOHUPOBAHUS 0OCO00 BaXKHBIX JJIEMEHTOB
KOMMYHQJIBHOTO  XO34iCTBa,  OOBEKTOB  CBA3M M TEJIEBUACHUS.  OTH
ANEKTPOIPUEMHUKH JOJDKHBI OOEeCrieunBaThCsl MUTAHUEM HE MEHEe 4eM OT JIBYX
HE3aBUCUMBIX HCTOYHUKOB, U TIEPEPHIB UX AJIEKTPOCHAOKEHUS JTOMYCKAETCS JUIIb Ha
BpEMsl ABTOMAaTUYECKOI0 BKIIKOYEHHUS PE3EPBHOIO IUTAHUS.

K sneknponpuemMHuKaM nepBOW KaTEropuu OTHOCUTCS, HAIPUMED, TJIaBHBIN
IIOABEM M TJIABHBIM BEHTUJIATOP YIOJIBHBIX IIAXT, I10Ja4a BOABI B JOMEHHBIX I€Yax,
pPa3IMBOYHBIE M 3aBAJIOYHBIE KPAaHbl B MAapTEHOBCKMX IE€XaX, NMPUBOJBI IOBOPOTA
MUKCEpa I KUJIKOTO 4YyryHa M KOHBEpPTOpa Il MEIW, KPYIIHBIE JJIEKTPOJIM3HBIE
YCTAHOBKHM, CAHHUTAPHO-TEXHUYECKAs BEHTWISLMA BO BPEAHBIX XHMHYECKHUX
IPOU3BOJICTBAX U T. II.

N3 DIl nepBoi KaTEropuu BBIAEISAIOTCS JIEKTPOINPUEMHUKH TaK HA3bIBAEMOU
«ocoboi» rpynimsl, 6eciepedoiinas paboTa KOTOPEIX HEOOXoauMa JJIsi 00eCIIeUeHMS
0e3aBapuiHOIO OCTaHOBA MPOM3BOJICTBA C IIEJIbIO MPEJOTBPAIICHUS YTPO3bl KU3HU
JIOJIEH, B3PBIBOB, MOXKAPOB U MOBPEXKACHHUS JOPOTOCTOSIIEr0 O0OpYAOBaHHUS.
[Tutanne takux OIl nomkHO oOecreuyMBaThCs HE TOJBKO OT JBYX HE3aBHCHMBIX
VUCTOYHUKOB, HO M OT TPEThEr0 HE3aBUCHMOIO MCTOYHMKA, KOTOPBIM BKIIOYAETCS
aBTOMAaTUYECKH TpU TMepepbiBe djekTpocHaOxkeHus. [lpumepamu Ttakux Ol
ABJISIIOTCS  DJIEKTPOJBUTATENN IPUBOJOB CUCTEMBI OXJIAXACHUS PEAKTOPOB Ha
ATOMHBIX ANEKTPOCTAHLIHSIX; IIPUBOJIBI BEHTUJISITOPOB, KOMIIPECCOPOB,
LHEHTPOOEKHBIX HACOCOB, €CIM HMX OCTAaHOBKA MOXET BbI3BATh OINACHYIO
KOHILICHTPALIMIO TOPIOYMX WM TOKCHUYHBIX Ta30B, NOXKAP WM B3pBIB, a TaKXKe
ABAPUIHOE OCBEIIEHUE HEKOTOPBIX MOMEIICHHI.

Ko Bropoil Kkareropum OTHOCATCA DJIEKTPONPHUEMHUKH, IIEPEPHIB B
ANEKTPOCHAOKEHUU KOTOPBIX CBSI3aH C MAacCCOBBIM HEJOOTIIYCKOM HPOIYKIUH,
npocToeM pabodyuX, MEXaHW3MOB M TPOMBIIUIEHHOTO TPAHCIOPTA, HAPYIICHUEM
HOPMAaJIbHOM JI€ATEIbBHOCTH 3HAYUTEIBHOTO KOJIMYECTBA TOPOACKHX M CEIIbCKUX
xutenei. [lepepblB B 37€KTPOCHAOKEHUU BJIEKTPONPUEMHHUKOB BTOPOU KaTerOpHUH
JIOITyCKaeTCsl Ha BpeMsl, He0OX0IUMMOE JUIsl PyYHOTO BKJIFOUEHHS PE3EPBHOTO MTUTAHMUS
JEKYPHBIM TIEPCOHAJIOM WJIM BBIC3THOM OINEpaTHBHOW OpHUTamOM, €Cu TOJCTAHITUS
HE UMEET MOCTOSHHOIO ACKYPCTBA.

Bce onekTponpueMHMKM LEXOB MacCoOBO — IIOTOYHOIO IIPOM3BOJACTBA W
ropsiueld 00pabOTKM METAJJIOB MOTYT OBITh OTHECEHBI KO BTOpOM karteropuu. OII
9TOM KaTeropuu [JOMYCKAalOT NpUMEHEHUE Ooyiee MPOCTBIX M JEHIEBBIX CXEM
AIIEKTPOCHAOKEHHSI, HO TaK)Ke TPeOYIOT ONpeIeICHHON CTENeHH PE3EPBUPOBAHUSI.

K Tperbeit kaTreropum OTHOCATCSA BCE MPOUYUE DIECKTPONPUEMHUKH, HAIPUMED,
BO  BCIIOMOTATEJIBHBIX  I€XaX, Le€XaX HECEepUHHOro  NPOU3BOJACTBA,  Ha
HEOTBETCTBEHHBIX CKlaaax M T. . OHU JOMYyCKalOT IEpPEephIB NUTAHHUS HA BPEMs
PEMOHTA WJIM 3aMEHBI MOBPEKJACHHOTO 3JIEMEHTA CUCTEMBI DJIEKTPOCHAOKEHUSI, HO HE
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CBBIILIE CYTOK.

[Ipy DOpPOEKTUPOBAHMM M PEKOHCTPYKLUHUHU CHCTEM DJIEKTPOCHAOKEHHUS
OPEANpPUATANA OYEHb BaXKHO MPABUIILHO ONPEACIUTh KATETOPHUIO AIEKTPOIPUEMHUKOB
no TpeOyeMoil CTEeNneHW HAJEeKHOCTH MUTAHUA M HE JIONYCKaTh HEOOOCHOBAHHOTO
OTHECEHMSI AJIEKTPOIIPUEMHUKOB K IMEPBOM WM BTOPOM KAaTEropuu, TaK KaK 3TO
YBEJIMYMBACT KAUTAIbHBIE 3aTPAThl HA CTPOUTEIBCTBO U PACXO/bl HA IKCILTYaTaLUIO
CUCTEM JJIEKTPOCHAOKECHHUSI.

[IpoMblliUIeHHBIE MPEANPUATHS  SBISIIOTCS MOTPEOUTENSIMU  aKTUBHOW H
PEaKTUBHOM MOIIHOCTEM.

AKTHUBHAas MOIIIHOCTD noTpedseTcs BCEMU oe3 HUCKJIFOYECHHUS
ANEKTPOIIPUEMHUKAMH, OHAa HEOOXOAMMa /i BBITIOJIHEHHS TOJE3HOW paboOThl H
MOKPBITUS MTOTEPH B DIIEKTPONPUEMHHUKAX U TEXHOJIOTHYECKOM 000pYIOBaHUH.

[ToTpeOnenue peakTUBHOW MOITHOCTH CBSI3aHO 4YaIlle BCEro C TEM, YTO
ocHoBHble Bubl Ol u cereBoro obopynoBaHus (ABUraTeNny, MHIYKIMOHHBIE MEYH,
TpanchopmaTopsl U 1Ip.) AJiA CBOCH pabOThI HYXIAIOTCA B MIEPEMEHHOM MarHUTHOM
nosie. CTporo roBopsi, TEPMUH «HOTPEOJICHHE» NPUMEHHUTEIBHO K PEaKTHUBHOM
MOILIHOCTH SIBJISIETCS YCIOBHBIM, TaK KaK 3Ta MOLIHOCTh HE MOTPEOIIAETCS, a ABJIAETCS
O0OMEHHOH, IUPKYJIUPYIOLIEH MEX1y UCTOUHUKOM U MIPUEMHUKOM.

OCHOBHBIMH TOTPEOUTENSIMU PEAKTUBHOM MOIIHOCTH Ha IPOMBIIUICHHbBIX
NPEANPUATUAX ABJISIOTCS acUHXpOHHbIE aBuratenu (60-65% obmero norpedieHus)
tpanchopmaropsl (20-25%), BeHTUIBHBIE MpeoOpa3oBaTeId, PEAKTOPBI, JHUHHUU
ANEKTPUUYECKUX CeTe U mpouune 3neKTpoycTtaHoBKH (10-20%).

OtnenpHble BUABI 3JEKTPOINPUEMHUKOB TaKHWe, KaK JaMIlbl HAaKaJIWBaHUS U
AJIEKTPUYECKUE MEeYU CONPOTUBIIEHUS KOCBEHHOTO JIEHCTBUS, JJIS CBOEH pabOThHI B
IEepPEMEHHOM MarHUTHOM ToJie He HykKAatoTcs. Itu D11 noTpeliasioT U3 CeTu TONbKO
AKTUBHYIO MOILHOCTb.

CBs3p MeXJly NOTPEOJIEHHMEM AKTUBHOW M PEAKTHUBHOM MOIIHOCTEH MOXET
OBITh YCTAHOBJIEHA C MTOMOILBIO COSP, HA3bIBAEMOT0 KO3(P(PUIIMEHTOM MOIIHOCTH:

COSP _L
S 2

rac

S=\P+0".

B »tux BeIpaxkeHusx S, P u (0 — COOTBETCTBEHHO IOJHAs, aKTUBHAas U
peakTuBHAs MOIIHOCTH. Kak BHAHO M3 ATHX (QOpPMYJ, COSQ OIpenessieT CBA3b
Mexay P m (Q He npsMo M He B ABHOM Bujie. lIpsimasg CBs3p MeXIy HUMHU
YCTaHABIMBAETCSI C TOMOIIBIO tg(, HAa3bIBAEMOTO KOI()DPHUIMEHTOM pPEaKTUBHOM
MOIIHOCTH:

Q

tgp ==.
go P
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I[Io Tpaguuuu KO3()PUIMEHT MOIIHOCTH MCHOJB3YETCd KaK OAUH U3
HOMHMHaJIbHBIX NapameTpoB OlI, B pacuerax e peXKMMOB PEAKTUBHOM MOIIHOCTU B
ANEKTPUUECKUX CETAX OH HEMOCPEJACTBEHHO He mpumeHsierca. s 3Tod uenu
UCIOJIB3YIOTCSl JINOO HEMOCPE/ICTBEHHO JaHHbIE O PEAaKTHUBHBIX Harpyskax, JM0o
JAHHBIE O tg (, COOTBETCTBYIOLIME OMNPEACIICHHBIM 3HaueHusM P u (. 3HayeHue
koddduIeHTa  PEaKTUBHOM MOIIHOCTH MPEANPHUSATUS B 4Yachl MaKCUMAaJIbHBIX
Harpy30K SHEPrOCUCTEMBI UCIIOJIB3YETCS TAKKE IIPU PACUETAX 32 DJIEKTPOIHEPTHUIO.

2.4. I'padukn HATPY30K
Harpy3kn OosbmimHcTBa Ol M HMX Ipylnl HE SBISIFOTCS HEM3MEHHBIMMU.
XapakTep uX U3MEHEHHS BO BPEMEHU HamOOJee MOJHO MOXET ObITh MPEICTaBJICH B

Buge TpaduKOB, HA KOTOPHIX OTH HArpy3Kd H300pAKAIOTCA KPUBBIMH B
IpsIMOYTOJIbHOM CUCTEME KOOpauHAT (puc.4).

P,xBr

.lll.I.l.‘l!‘l‘i‘r L} I,lllqa'lcb‘:[“;
172345678 911112131415161718192021222324

i L i I L n PR L
T T ™ 1 T T T T

Puc. 4

I'paduku Harpys3ku kinaccupUUUPYIOTCS MO CIEAYIOIIMM MpU3HAKaM: a) IO
BUJY Harpy3KH, OTpakaeMou rpadukom; 0) Mo 4uciay 3IEKTPONPUEMHUKOB, PEXKUM
AJIEKTPONOTPEOIEHUSI KOTOPBIX OINHUCHIBAeTCS IpauKkoM; B) MO JJIUTEIBHOCTH
Heproa BPEMEHH, ISl KOTOPOTO CTPOSITCS TpauKu.

[lo mepBoMy mpu3Haky rpaduku nenarcs Ha Tpaduku akTUBHOU P(2),
peaktuBHOW () W mnoAHOM MomHOCTH S(¢) unu Toka [I(¢). Ilo wumcny
ANEKTPOIPUEMHHUKOB, PEKUM 3JIEKTPONOTPEOJICHHUS] KOTOPBIX OMUCHIBAETCA, rpaduKu
HArpy30K JAeNATcs Ha MHAMBUAYaJbHble U TpynnoBble. MHAMBUAYanbHbIA rpaduk
XapaKTepU3yeT PEKHUM HArpy3KM OJHOrO0 KaKoro-in0o 3IIEKTPONPUEMHHUKA, a
IpynmnoBod —  J00OH  paccMaTpUBaeMON  Ipynmbl  3JEKTPOIPUEMHMKOB.
[IpakTHyeckuil HHTEpEC MPEACTABIAIOT CO00M MHAMBUYaIbHbIE I'paUKU HArpy3KH
TOJIBKO MOIIHBIX AJIEKTPONPUEMHUKOB, Harpy3Ka KOTOPBIX HOCUT PE3KONIEPEMEHHBIH
Xapaktep (Hampumep, AyroBbIX Nedel, IPOKAaTHBIX CTAaHOB U T. I.). B OosbmIMHCTBE
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KE CIIy4aeB HCIIOJIb3YIOT I'PYNIOBBIE IpapMKH HArpy30K — JJIsl KPYIHBIX LEXOB U
OPEINPUATAN B LEJIOM U IPYTUX TPy MOTpeOUTENeH.

I'paduixu Harpy30K MOTYT OBITh CHSITHI M TIOCTPOEHBI IS JIIOOOT0 MPOMEKYTKA
BPEMEHU WIH I JIF0OOro Mepuojia TEXHOJIOrnYeckoro npouecca. Ha npaktuke st
oonpmmHcTBa rpynn D11 HanOonbIIKM HHTEPEC NPEICTABISAIOT CYyTOYHBIE U T'OJIOBbIE
rpaduku Harpy3ok. CyTouHble rpaduKu Harpy30K MOKa3bIBAIOT M1OCIEI0BATENBHOCTD
U3MEHEHUsl Harpy3ku B TeueHue cyTok (puc.4). CyTouHble rpaduKu CTpOATCS AJis
HauboJiee XapaKTEPHbIX CYTOK — pabo4MX, BBIXOJHBIX, 3UMHUX, JIETHUX U T. 1. Ha
OCHOBE XapaKTEpPHBIX CYTOYHBIX TI'pa(UKOB HArpy30Kk MOryT OBbITb MOCTPOEHBI
rojgoBsle Trpaduku Harpy3ok. [omoBble rpaduku Harpy3ok, Kak IpaBHIIO,
XapaKkTepU3yIT IPOJOJIKUTEIBHOCTh CYIIECTBOBAHMS HArpy3ku Kakou-i1u0o
BEJIMUMHBI BO BpeMeHU. B CBsA3M ¢ 3TUM rojioBble IpaUKH HArpy3Kd Ha3bIBAIOT
«rpaduKamMu MO MPOJOHKUTEILHOCTHY, OHU MPEACTABISAIOT COOOW YMOPAI0UCHHBIC
ArarpamMMbl, Ha KOTOPBIX (DYHKIUU U300pa)KE€Hbl YOBIBAIOIIMMHU OT MAaKCHMAaJIbHbBIX
3HAYEHUH O MUHUMAJIbHBIX (pHC.S).

Puc. 5
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Puc. 6

I'paduxu Harpy3ok MOryT OBITH MpEACTaBICHBI JIMOO B BHUJE KPHUBBIX 0€3
pa3phIBOB HEeMpephIBHOCTH (puc. 4 1 5), 1100 B BUIE CTYMEHYATHIX KPUBBIX (PHUC.6).
I'paduk B BHuIe KpuBBIX 0€3 pa3pbIBOB HEMPEPBHIBHOCTH MOXKET OBITH MOCTPOCH C
NOMOIIbIO CAMOIHUIIYIUX MPUOOPOB — BATTMETPOB, BAPMETPOB U aMIIEPMETPOB.
Taxue rpaduky CHUMAIOTCS U CTPOSATCS JUIsl MHAMBUAYAIbHBIX 3JIEKTPOIIPHEMHHKOB,
paboTarommx B PE3KONEPEMEHHOM peXuMe. ITU TpadhuKu HEOOXOIUMBI IS
pa3paboTKu MEPONPHUITHI MO YyIyUYIICHHIO PEKUMOB PEAKTHBHOW MOIIHOCTH H
HANPSOKEHUS B CETSIX MPOMBIIUICHHBIX MPEeANpUATHH. ['paduku B BUIE CTYNEHYATHIX
KPUBBIX MOTYT OBITH TMOJYYEHBI JUOO MyTeM OCPEIHECHHsS NAaHHBIX, MOTYYCHHBIX C
MOMOIIBIO CAMOMTUIITYIIUX MPUOOPOB, JTMOO C MOMOIIBI0 UHTETPUPYIOIINX TPUOOPOB
— CYETYMKOB AaKTHUBHOM W peakTUBHOW 3Hepruu. [Ipm 3TOM TOXKE MNPOUCXOIUT
OCpETHEHUE Harpy3Kd 3a TPOMEKYTOK BPEMEHM MEX]Iy CHSITHEM IOKa3aHUM
CUETYHUKOB.

B oOmem ciyyae nepuoa ocpeaHEHHUs MOKET ObITh BbIOpaH MPOU3BOJIBHBIM,
OJIHAKO Ha MPAKTUKE OH OOBIYHO MPUHUMAETCS PaBHBIM OJHOMY yacy wid yaiie 30
muH. Cytounsle rpaduku ¢ 30-MUHYTHBIM OCPEIHEHHUEM MPEACTABISIOT UHTEPEC IS
HHEProCHA0XKAOIIEH OpraHU3aIMH — JIJIsl KOHTPOJIST pexXnMa dJIEKTPONOTpeOIeHUs 1
MPOTHO3UPOBAHMS CYMMapHBIX IPa(UKOB HArPy30K.

['ogoBbie Tpaduku HArpy3Kd MO MTPOAOKUTEIBHOCTH HEOOXOMUMBI ISt
MOJyYeHUs psifia XapaKTepUCTHK (TPeXkIe BCEro — TaK HAa3bIBAEMOI'0 YHCIIA 4acoOB
UCTIOJb30BAaHUSI MaKCHMyMa Harpy3ok 7)), TPUMEHSIONIMXCA TPU TEXHHUKO-
HKOHOMUYECKUX pacueTax U 000CHOBAHMSIX B DHEPTETHKE.
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I'padukn HArpy3ku MOTYT OBITh OXapakTEPHU30BAHBI MPEXKIE BCEro
MaKCHUMaJIbHBIM, MUHUMAJIbHBIM U CPEAHUM 3HAYCHHUSIMH BEITUYHHBI, H300paKEHHON
Ha rpaduke (cm.puc.5), a TaKkKe pAIOM KOIDPUIMEHTOB, XapaKTEPHU3YIOUIUX
PaBHOMEPHOCTD PEKMMA AIIEKTPOTIOTPEOTICHHS, K YUCITY KOTOPBIX OTHOCSATCS:

I. Koaddumment 3anonnenus rpadrka Harpy3ku
P
ky=——,

rae P. — cpenHss akTHBHAsI Harpys3ka 1o rpauKy Harpy3kd 3a COOTBETCTBYIOLIHI
1epHoJ BpeMeHH (Hanpumep, Py o Ha rpaduke puc.3);
Ppax — MakcUManbHasi akTUBHAS HArpy3Ka.

2. Koaddumment ¢popmel rpaduka Harpy3ku

rne P., — CpelHEKBaapaTUYHas aKTHBHAs Harpyska 3a Bpems 7, ompenenseMas 1o
bopmyne

/i€ p — MTHOBEHHOE 3HAaYEHUE Harpy3KH.

Jlns  OonblIMHCTBA  TpaMKOB  HArpy3Kd,  OIMHUCHIBAIOIIUX  PEKHUMBI
ANIEKTPOCHAOKEHUST OOJIBIIUX TPYHI AJIEKTPONPUEMHUKOB (HAIpUMEp, KPYMHOTO
y4acTKa, Liexa, IPeIIpUATHA B LIEJIOM H T.I1.), MEXKIY k¢ U k, CyIIECTBYET CBSA3b BU/A

k, = 0,124

+0,876 .

3

3.  KosddunueHt HepaBHOMEpPHOCTH Tpaduka HArPy3KU

__ “ min

~

max
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KosddunuenTs! &k, 1 o0 He MOTYT OBITH OONBIIE €IUHHUIEBL, KOOQPHUINEHT kg —
HE MOXET ObITb MEHbIIEe eAUHUIBL. AOCOIIOTHO PaBHOMEPHBIA PEXUM
ANEKTPOINOTPEOICHUSI ~ XapaKTEepU3yeTcsl 3HAYCHUSIMU  BceX  KOI(PPUIMEHTOB,
paBHbIMU eauHuIE. [loaTomy, yeM Oimke K eIMHULIe 3HaYeHUsI KO3PPULIUEHTOB, TEM
paBHOMEpHee rpaduK HArpy3KH.

AHanornynbsie  KO3(QGUIMEHTHI MOTYT OBITh TOJNYYeHBI U ISl TpaduKoB
npyrux BenuuuH (Q, S, I).

C nomo1pto k; MOKET ObITh ONpeAesieHO 3HaueHue 7y

P T
TM — k;TF — c;;m). r _ IZVF

max max

b

rae W, —rogoBoe motpedeHre IIECKTPOIHEPTHUH;
T =8760 — unciio 4acoB B rOAy.

N3 mnocnenHero BbIpak€HUs BUAHO, 4TO 1,, — 3TO TaKO€ YMCJIO 4YacoOB, B
TEUEHHWE KOTOPOTO IOTPEOHUTENIh MOT OBl HCIOJIB30BAaTh BCIO 3JIEKTPOIHEPTHIO,
noTpebIeMyI0 UM 3a roj, eciii Obl ero Harpy3ka Obula Obl MIOCTOSHHOM M paBHOMN
MaKCHUMaJIbHOM.

3naueHuss k, u 7, SBIAIOTCA CTAaTUCTUYECKH YCTOWYMBBIMU BEIUYMHAMH,
XapaKTEePU3YIOITUMHU PEKUMBI JICKTPONIOTPEOICHUS OTICIBHBIX XapaKTePHBIX TPYIIII
AJICKTPOIIPUEMHHUKOB WMJIM HUX COBOKYITHOCTEH. B CBSI3M C 3TUM OHU MOTYT OBITh
MOJTY9CHBI TIyTeM O0CIIeIOBaHUSI paOOTAIONINX MPEANPUIATHA W UCTIOIB30BaHBI TIPH
MPOCKTUPOBAHUM AHAJIOTUYHBIX HOBBIX. VICIONb30BaHME YHCIIEHHBIX XapaKTEPUCTUK
PEKUMOB AJIEKTPOITOTPEOICHHUS B3aMeH IpaMKOB HArpy30K CYIIECTBEHHO YITPOIIAST
MPOCKTUPOBAHUE, JIEJIA€T BO3MOXKHBIM Pa3pabOTKy MPOEKTa SJIEKTPOCHAOKECHUS
Jaxe B TeX ClydasX, KOrja OXXHAAaeMblil rpaduK Harpy3Kd H3BECTECH JIHUIIb
NpUOJIM3UTENBHO UK HEU3BECTEH BOOOIIIE.

2.5. CucreMbl 3J1eKTPOCHAOKEHUS

B oOmem cmydae cucrema snekrpocHabxenus (COC) Bkimroyaer B cebs
CJIETYIOIINE IIEMEHTHI:
- OJIVH WJIM HECKOJIbKO NCTOYHUKOB IMUTAHUS,
- MHTAIOLIWE JIMHUH, CBSI3bIBAIOLINE MTOTPEOUTEINS C UCTOYHUKAMU ITUTAHMUS,
- IYHKTBI pUEMa 3JIEKTPOIHEPTUU U COOCTBEHHBIC HCTOYHUKH MMUTAHUS;
- pacmpenenuTerIbHbIe BHYTPU3aBOJACKUE (MEKIIEXOBHIC) U BHYTPUIIEXOBBIE CETH.
BHemHre MCTOYHWKK TWTAHUS W TMHTAMOIIME JIMHUW OTHOCAT K BHEITHEMY
ANEKTPOCHAOKEHUIO, Bce OcTaibHble 35ieMeHThl COC — Kk BHyTpeHHemy. lloaromy
st 0cobo kpynHbix norpeouteneit COC OObIMHO pa3fessioT Ha JABE CHUCTEMBI:
CUCTEMY BHEIIHETO 3JIEKTPOCHAOXKEHHS M CUCTEMY BHYTPEHHETO AJIEKTPOCHAOKEHHUSI.
B kayecTBe BHEIIHUX HCTOYHMKOB MUTAHUS, OT KOTOPBIX OCYIIECTBIISIETCS
LHEHTPAJIIM30BAaHHOE  JJIEKTPOCHAOXKEHWE,  MCHOJB3YIOTCS  CeTH  palOHHOM
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sHeprocucTemsbl. [Ipy 3TOM NmuUTaHWE KPYHHBIX U CPEIHUX MOTpeOUTENIe MOXKET
OCYILIECTBIISITECA KaK HEMOCPEJCTBEHHO OT IIMH D3JIEKTPOCTAHIIMH U PaOHHBIX
MOJACTAaHIIMA SHEPrOCUCTEM, TaK W OTBETBJICHUSIMU OT JIMHUM SJIEKTporepesayd,
IPOXOSAIIUX BOIU3U MPENPUITHS.

CoOCTBEHHBIM ~ HMCTOYHUK  MUTAHUS  TOPEANPUITHS  DIIEKTPOIHEpPrueu
peaycMaTpUBaETCS:

- TpPU COOPYKEHUM TMPEANpUATHAA B pailoHaX, HE UMEKIIIUX CBSI3U C
SHEPrOCUCTEMOM;

- TIpU HAJIMYUM CHEIUAIbHBIX TpeOoBaHUN K OecrepeOOMHOCTH MUTaHUS, KOTna
COOCTBEHHBI UCTOYHHUK MUTAHUSI HEOOXOJIUM JUIsl pe3epPBUPOBAHNS;

- TIpY 3HAYUTENHHOU MOTPEOHOCTH B MIApE M TOPSUEH BOJE JIJIsl TPOU3BOACTBEHHBIX
Hesne U TeriopuKaIMKU WM KE MPU HATUYUM HAa 00BEKTE «OTOPOCHOT0)» TOILIMBA
(ra3  T.1.) U 11eJIECO00PA3HOCTH €ro UCIOJIB30BAHUS JJIs SJICKTPOCTAHIINIA;

- €CJIM COOpYXEHUE COOCTBEHHOI'0 UCTOYHMKA (HampuMep, Ha 0a3e CyIecTBYOLEH
KOTEJbHOW)  NPUBOAUT K  CHIKEHHMIO  PE3yJbTUPYIOLIMX  3aTpaT  Ha
AJIEKTPOCHAOKEHUE.

MomHOCTh COOCTBEHHOTO HMCTOYHUKA ONpPENENseTCs €ro Ha3HAaueHHEM M
KoJeONneTcss OT MaKCHUMaJbHOM MOIIHOCTH, HEOOXOAUMOW MpEeANpUATHIO B
HOPMAJILHOM PEXHME, 10 MUHUMAJIbHOM, HE0OOX0IUMOM B TIOCIICABAPUIHHOM PEXHUME.
CoOCTBEHHBIE 3JIEKTPOCTAHIMHU, 33 HMCKJIIOYEHHUEM PACIHOJOKEHHBIX B YAAJIEHHBIX
palioHaX, OJDKHBI OBITh JJIGKTPUYECKH CBSI3aHBI C JJICKTPUYECKUMHU CETSIMU
SHEPTrOCUCTEMBI.

[TyHkTamu mpuemMa 3J1eKTPOIHEPTUA OT BHEUIHETO UCTOYHUKA MOTYT SBJISTHCA
y37I0Bble pacnpenenurtesibubie  nojactaHuuu  (YPII), rinaBHble NOHHU3UTENbHbBIC
IIOJCTaHLIUU (I'TIID), LIEHTPaJIbHbIE pacupenenuTebHbIe ITYHKTBI 51
pacnpenenutenbHbie MyHKTH! (L[PIT u PII), moxcranuuu riay6okoro BBoma (I1I'B),
Tpancopmaropusie nojacranuuu (TII), coBmeniennbie win HecoBMelieHHbie ¢ PIT,
mmts! 380/220 B.

VY3710BOM  pacnpeneMTENbHOM MNOACTAHUMEN  HA3bIBAETCS  LIEHTPAJIbHAS
NOACTaHUUA NPEANPUATUA C NEpBUYHBIM HanpspkeHueM 110 — 500 kB, monyyaromas
SHEPrUI0 OT 3HEPrOCUCTEMBI U pacHpelessiomas ee Mo MOACTAHIUSAM IITyOOKUX
BBOJOB 110 — 220 xB Ha tepputopun nipeanpustud. [Ipy nuraHuu Ha HaNpsHKEHUU
110 — 220 xB VYPII 00buHO OBIBaIOT YHCTO pacHpeaeIuTeIbHBIMUA, a TIpH
Hanpspbkennn 330 — 500 kB nosiBiisieTcst yactudyHast TpaHchopMalus Ha HanpsHKeHUE
110 kB nns pacnpenenenus sneprun mexay [11'B.

I'naBHoOI MMOHU3UTEIbHOUN MOJICTaHIIUEH Ha3bIBaeTCs MOJICTAHIIMSI,
NOJIyYalolllasi MUTAHUE HEMOCPEICTBEHHO OT JHEPrOCUCTEMbl MPU HAMPSHKECHUU
nuTaromei cetu (kak mpaswio, 35 — 220 kB), Tpanchopmupyromias ee Ha Oonee
HU3Koe Hampspkenne (00braHO 6 — 10 kB) M pacmpepensroniasi SHEPTUIO Ha ATOM
HaIpPSHKEHUHU TI0 BCEMY MPEANPUSITUIO WIH OTJEILHOMY €ro paiioHy.

PacnpenenurensHbiM IIYHKTOM (PIT) HA3bIBACTCS MOJICTAHLINA,
npelHa3HaYeHHas JUIsl IpUeMa U pacipesiesieHusl 3JEKTPOIHEPTUU Ha OJHOM M TOM
e HampsbkeHun Oe3 mnpeoOpa3oBaHus M TpaHchopmauuu. PacripenenurenbHbIi
IYHKT, MOJYYalOlUid 3HEPrUI0 HEMOCPEICTBEHHO OT SHEPrOCHUCTEMBI, Ha3bIBAETCS
IEHTPaJIbHBIM pacnpeaenuTeNbHbIM TyHKkTOM (L[PIT).
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[Toacranmueit r1yOOKOTO BBOJA Ha3biBaeTcs monctannus 35 — 220 kB,
NOJIy4YaroIllass IWTaHWE HENMOCPEACTBEHHO OT JHeprocucreMsl wimm  YPII
OpeanpusTys, NpeJHa3HaYeHHas JJis MUTAHUS OTAEIbHOTO O0ObEKTa WM palioHa
npeanpusaTua (Lexa Wi TPyNInbl 1I€XOB) U PacHoyioKeHHass BOJU3M OCHOBHBIX
HArpy30K 3TOro 00bEKTa HEMOCPEACTBEHHO Ha TEPPUTOPUH MPEITPUATHSL.

CoopykeHHE TOro WIM HWHOrO IyHKTAa MPUEMaA JJIEKTPOIHEPTUU 3aBUCUT OT
MOIIIHOCTH, MOTPEOIsieMON MNPEANPUATHEM OT IHEPrOCUCTEMBI, OT PACCTOSHUS [0
UCTOYHMKA TUTAHUS, HANPSDKCHUS NUTAIOMUX JHMHUA U TpeOyemoil CTerneHH
OecniepeOOMHOCTH TUTAHUS.

Jlist mpeanpusiTiii HeOONBIIONW MOIIHOCTH MyHKTAMHU MPUEMa MOTYT CITY>KHUTh
HEMOCPEeJICTBEHHO Tpancopmaropusie nmoactanuuu 6 — 10 / 0,38 kB (TII), a mus
MaJbIX TpeanpusTuii MomHocTh0 10 100 — 200 kBt — mmrt 380/220 B.

Eciu na mpeanpusitum umeercss cooctBeHHass TOLl, To myHkTOM npuema
3JIEKTPOIHEPTUM MOXKET CIYKUTh MOBBICUTENIbHAs mnojAcTaHuuss dtou TOIL]
(moacTaHuMsl CBSI3M € JHEPrOCHCTEMOM) WIIM, €CJIM HaNpsKeHHE NUTaHUs OT
DHEPrOCUCTEMBI  COBIIAJAET C  TEHEPATOPHBIM  Hanpspkenuem  TOLl, -
pactpenyctpoiictBo (PY) reneparopnoro Hampspbkenuss TOIl. B atom ciyuae PY
TOL coBmemaercs c¢ LPII npeanpusitus. CamocrtositenbHoe 3manue LPII
coopyXkaeTcsi TOJbKO Torjga, korga TOIL[ pacnonokeHa pajlleko OT LEHTpa
ANEKTPUYECKUX HATPy30K IPEANPUSITHSL.

Cxembl pacnpenesneHusi AJIEKTPOIHEPTUM IO MPEANPUATUIO Ha HANPSHKEHUU
Boimie 1000 B crpositca mo cTyneH4WaToMy HOpuHOUIy. YHCiO cTyneHei
ONPENEIACTCS MOIIHOCTBIO MPEAIIPUATHS U Pa3MELIEHUEM DJIEKTPUYECKUX HArpy30K
Ha ero TeppuTopuu. OOBIYHO NPUMEHSIOTCS JIBE CTYNEHH pacIpeleieHHs, a Ha
HEOONBIINX M HEKOTOPBIX CPEAHUX MPEeAnpusaTHsX — ofHa. CXembl ¢ YHCIOM
CTYTICHEH 0oJiee IBYX MPUMEHSIOTCS B OTACIBHBIX CIIy4asX IS MUTAHUS OTACIbHBIX
«BBIHOCHBIX» TPaHC(HOPMATOPOB.

[Tox mepBoOM CTYINEHBIO pacHpeeIeHNs IOHUMAKOTCA ceTH HanpskeHnem 110
— 220 kB, coegunstomue uctounuku nuranus npeanpustus (YPIL, TOL, I'THI) c
[ITI'B, ecnu pacnpenenenne npousBoauTcs npu HanpspkeHuu 110 — 220 kB, ninn ke
cetu mexay ['TIIT u PII, ecnn pacnpenenenrne npous3BOAUTCS NMPU HANPSDKEHUU 6 —
10 xB. Ilom BTOpOW CTYNEHBKO pAaCIpENENEHUs DSHEPTrUU IOJAPa3yMEBAKOTCs
pacnpeaenuTenbHbie cetu HamnpsbkeHuem 6 — 10 kB, upymume ot PII unm PY
BropuyHoro HampspkeHus III'B k uexoBeim  TII  wmm ke OTAEabHBIM
3JIEKTPONPUEMHHUKAM BBICOKOTO HAIPSIKEHUS: DJIEKTPOIABUIATENSAM, SJIEKTPUUECKUM
1eyam U T. 1.

Pacnpenenenne dneKTpUYECKOM SHEPIUH 110 MNPEANPUATHIO HA HAIPSIKEHHUU
Bbiie 1000 B npou3BOAST ¢ MOMOUIBIO paMAIbHBIX WM MAruCTPajbHbIX JTUHUU.
Ilon pamuanbHOM JIMHMEM TOAPAa3yMEBAIOT TaKyl0, BCE HAarpy3ku KOTOpPOM
COCpeIoTOUYECHBI Ha ee KoHIe (puc.7, a,0); Moa MarucTpaabHON — TaKyro, Harpy3Kd
KOTOPOM paccpeioTOYEHbl BAOJb €€ JUIMHBI, T.€. OTOOp MOILHOCTH OT KOTOPOM
OCYILIECTBIISIETCSI B HECKOJBKUX TOUKaX (puc.8). Cxemy (CeTh), COCTOAILYIO TOJIBKO U3
paauanbHbIX JIMHUM, Ha3bIBAIOT paAuaIbHOM CcXeMoi (CeThl0), TOJIBKO U3
MarucCTpajibHbIX — MAarucTpaJlbHOM, a W3 pPAAUAIBHBIX W MarucCTpalbHbIX —
CMEILIAHHOM.
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Puc. 7

Ha nepBoui crynenu pacnpenenesus 3JHepruy NpUMEHSIOTCS:

a) Mpu rnepeaaBaeMbIX MoIIHOCTIX okoso 50 MB-A u Gonee — MarucTpajibHbIE WIH
pamuansubie muHuK 110 — 220 kB, nuTaromye moicTaHIuy TIIyO00KOTro BBOA;

0) mpu nepenaBaeMbIx MOITHOCTSAX OT 15 — 20 go 60 — 80 MB-A — marucrpanabHbIC
(uHOT 1A paguanbHbIe) TOKOMPOBOIbI 6 — 10 kB;

B) MpH TepeJaBaeMbIX MOIIMHOCTSIX MeHee 15 — 20 MB-A — maructpanbHbie WiIn
pamuanbHble KabenbHbIe ceT 6 nau 10 kB.

Ha BTopoil cTyneHu pacnpeliefieHds MPUMEHSIIOTCS KaK pajidalibHble, TaK U
MAarucTpaJlbHbIE CXEMBI.

MaructpaneHble cxeMbl HamnpspkeHueM 6 — 10 kB mpu kaOenbHbIX JTUHUSAX
MIPUMEHSFOTCS:

a) TpU PpACMONOXKEHUU TMOACTAHIMM, OJAroNpUATCTBYIOIIEM MNPIMOJIUHEHHOMY
IIPOXOKAECHUIO MaruCTpaJIu;

0) AJig TpyNIbl TEXHOJIOTUYECKU CBS3aHHBIX arperaTtoB, €CJIU MPU OCTAHOBKE OJHOTO
U3 HUX TpeOyeTcs OTKIIIOUEHHUE BCEH TPYIIIbL;

B) BO BCEX JPYyrHX clydasX, KOrJja OHM HMEIOT TEXHUKO-2KOHOMHUYECKHE
IPEUMYLIECTBA.

Pannanbabie cxeMbl ClaeQyeT NPUMEHSATHh MPU HArpy3Kax, paclojOXKEHHBIX B
Pa3JIMYHBIX HANPaBJICHUSIX OT UCTOUYHMKA nuUTaHus. K nmpenmyliiecTBaM paguaibHbIX
CXEM OTHOCATCS  IPOCTOTA  BBINOJHEHUS M  HAJEXKHOCTh  JKCIUIyaTalWH
AIEKTPUUECKOM CETH, BO3MOKHOCTh NMPUMEHEHHUS OBICTPOICHCTBYIOIIEH 3allUThl U
aBTOMATUKH, K  HEJOCTaTKaM —  OOJIBIIOE  KOJMYECTBO  HCIOJIb3YyEMOM
BBICOKOBOJITHOW anmapaTypbl, YTO OPUBOJIUT K YIOPOKAHUIO PACTPEACTUTEIbHBIX
YCTPOMCTB M YBEIIMYEHUIO UX radapUTOB, & TAK)KE€ MOBBIIIEHHBIN pacxo]l KaOeabHOM
OPOAYKUMHA B CBSI3U C YBEJIMYEHHEM CEYEHUH Kabenell NpOTUB SKOHOMHYECKU
1[eJ1ecO00pa3HbIX U CYMMAPHOU JIJTMHBI KaOeTbHbIX JIMHU.
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Puc. 8

MarucrpajibHble CXEMbl AJIEKTPOCHAOKEHUSI J1al0T BO3MOXHOCTb CHHU3UTh
3aTpaThl 3@ CYET YMEHBIIECHUS KOJIUYECTBA UCII0JIb3YEMBIX allllapaTOB U YMEHBIICHUS
JUIMHBI NUATaIKX auHUui. Ha cxemax puc.8,a mokazaHo nuranue nexoBbix TII c
IIOMOIIIbI0 TaK HAa3bIBAEMbIX OJMHOYHBIX Marucrpaneud. lIpum oxHOCTOpOHHEM
OUTAHUM TAKUX MAarucTpajedl OCHOBHBIM HMX HEIOCTAaTKOM (II0 CpPaBHEHUIO C
paauaIbHBIMU CXEMaMH) SIBISIETCS MEHbIAs HAJEKHOCTh AJIEKTPOCHAOKEHMSI, TaK
KaK IpHU MOBPEXACHUM MarucTpajiu MPOUCXOJIUT OTKIIOYEHHE BCEX MOTpeduTenei,
nuTarommMxcs OoT Hee. HaaexxHocTh mnHTaHua OyneT TOBBINIEHA MpU Mojade
HaIIPSDKEHMS HA BTOPOM KOHELl MarucTpaiu OT Ipyroro MCTOYHMKA. B aToM ciydae
oOpazyercs KOJIbLIEBast MarucTpaib, OT KOTOpOM pu HaJIN4IUHU
JIBYXTPaHC(OPMATOPHBIX MOACTAHIMI MOTYT TUTaTbCAd MPUEMHUKH BTOPOM
Kareropuu. st NOBBIIEHUS HAIE)KHOCTA MATUCTPAIIBHBIX CXEM MOTYT IPUMEHSTHCS
U Jpyrue ee MOAM(PUKALMM, HAMPUMEpP CXeMa JBOMHBIX CKBO3HBIX Marucrpaieu
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(puc.8,0), Korga JB€ MAarucTpaid IOOYEPETHO 3aBOJSATCS Ha KaXKIYIO CEKIUIO
[OJICTAHLIMI; 3Ta CXeMa MO3BOJISIET IUTATh HArpy3Ky MNEPBOW KaTErOpHH.

Ha npeanpusitusix cpenHedt u OOJIbIION MOIIHOCTH IIUPOKOE MNPUMEHEHHE
HAaXOJUT TaK Ha3bIBa€MbI TIIyOOKHIl BBOJ — 3TO CHUCTEMa B3JEKTPOCHAOKEHHUS C
MaKCHUMaJIbHO BO3MOKHBIM MpPHUOJIMKEHUEM Bbicuiero Hampsbkenus (35 — 220 kB) k
AJNIEKTPOYCTAHOBKAM TOTpeOUTeNIe C MHUHUMAJIbHBIM KOJUYECTBOM CTYIECHEH
IPOMEXKYTOUHOM TpaHncpopMauuu U anmapatoB. Ha npeanpuatusx cpeaHei
MOIIIHOCTH JIMHUM TIyOOKHX BBOJIOB 3aXOAST HEMOCPEACTBEHHO OT SHEPrOCHUCTEMBI.
B aTOM ciyuae mpakTUyecKu MPOUCXOIUT 00beMHEHUE JIMHUIN TuTaroei cetu 35 —
220 kB ¢ nuHUsMU pacnpeneauTeIbHON CeTH NMEepBOM CTyNeHu pacrpeneneHus. Ha
0oJiee KPyIHBIX MPEANPHUATUAX TTyOookue BBOABI oTX0AT OoT YIIP wmm I'TII. JInaun
TIIyOOKUX BBOJIOB MPOXOMSAT MO TEPPUTOPUU MPEANpUITHS B BuAe pamauanbHbix KJI
wiu BJI wnu B Bujie MarucTpajiel ¢ OTBETBJICHUSIMUA K HauOOJiee KPYIHBIM MTyHKTam
notpebneHus dekTpodneprun. CxeMa mojcTaHnuu Tiryookoro BBoga 35 — 220 xB
npusegeHa Ha puc.9. [lpu cucreme rioyOokoro BBoaa Hamnpsbkenust 35 — 220 kB Ha
OPEeANpUATAA MOTYT yCTaHaBJIMBAThCSA MOHMXKawoImue Tpancpopmaropsl 220/6 — 10
kB; 110/6 — 10 kB; 35/6 — 10 kB unu 35/0,4 kB. [Ipumenenue cxem riry00OKoro BBojia
CHW)KAeT MPOTSKEHHOCTh pacrpeaenurenbHoil cetu 6 — 10 kB win gaxe BooOuie
IUKBUAUpYET ee. TakuMm o0pa3oMm, TIIyOOKMH BBOJI CHHXKAET 3aTparbl Ha
pacipenenuTeNbHYI0 CETh U MOBBIIIAET HAIEKHOCTh JIEKTPOCHAOKECHHUSI.

IlexoBrie cetu HampsbkeHuem A0 1000 B BBINOTHSIOTCS 10 pagudalibHOM,
MAarucTpajbHOM U CMELIAHHON CXEMaM.

PannanbHble CXeMbl XapakTepU3YKOTCS TEM, YTO OT HMCTOYHHMKA IUTAHUS,
HarpuMep, oT pacnpenenutenbaoro murta 380/220 B nexooii TII oTxonar nuHUM,
NUTAIOIINE KPYIHbBIE JIEKTPONPUEMHUKHU (HAMPUMEP, ABUTATEIN) WU TPYHIIOBHIE
pacupenenuTenbHble  IYHKThI, OT KOTOpPbIX, B CBOK O4Yepeldb, OTXOIAT
CaMOCTOATEJIbHBIE JIMHUM, NMUTaIMe Oosee menkue rpymnmnoBbie PII mnm menkue
AIEKTPONPUEMHHUKHU.

PanuanbHbIMU BBITOJHSIOTCS CETH HACOCHBIX UJIM KOMIIPECCOPHBIX CTaHIUH, a
TAaK)K€ CETHM IMbUIbHBIX, [0XXKAPOOMACHBIX M  B3PBIBOONACHBIX  [OMEUICHUM.
Pacnipenenenue 3n€KTpO3HEPTrUM B HUX MPOM3BOAUTCS PAAUAIBHBIMU JUHUSMHU OT
PII, BhiHECEeHHBIX B OT/ENIbHbIE TMOMEIIeHHUs. PaguanbHbie cXeMbl 00€CleYynBaIOT
BBICOKYIO HAaJIe)KHOCTh MUTAHUs, B HUX JIETKO MOET OBbITh MPUMEHEHAa aBTOMAaTHKA.
Henocrarkom panuanbHBIX CXEM SIBISIETCS TO, YTO MPU HUX TPeOyroTcs OOoJbIIve
3aTpaThl HAa YCTAHOBKY pACHpPEIEIUTENbHBIX IIWTOB, NPOKIAIKy Kaleneil wu
IIPOBOJIOB.

MaructpanbHble CXeMbl HAXOASAT HAWOOJbIIEe NMPUMEHEHUE Mpu OoJiee WU
MEHEE PaBHOMEPHOM pPacHpeAesICeHUH Harpy3Kd MO IUIOMIAAH Lexa (Hanpumep, i
OUTAHUS ABUTATEICH METAIIOPEXKYIINX CTAHKOB B II€XaX MEXaHUYECKOM 00paboTKu
MeTaiioB). [IpUuMeHsIIOTCS MarucTpaibHble CXEMbl M B JIPYTHX ciydasx. Tak, eciau
TE€XHOJOTUYECKHUI arperar uMeeT HECKOJIbKO AIEKTPONPUEMHUKOB,
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OCYIIECTBIISIOIIUX €IUHBIM, CBA3AHHBIM TEXHOJOIMYECKUN IIPOLECC, U IIPEKpALLCHUE
nUTaHusl JI000r0 M3 HUX BBI3BIBAET HEOOXOJIMMOCTH IMpPEKpallleHus pabOThl BCETO
arperata, TO B TaKUX Clyd4asX HaJEKHOCTb D3JEKTPOCHAOKEHMSI BIIOJIHE
o0ecnieunBaeTcs NpPU MarucTpaJibHOM IHMTaHUU. B OTAenpHBIX cilydasx, Korjaa
TpeOyeTcs BecbMa BBICOKAsl CTENEHb HAJIEKHOCTU IUTAaHUS B HENPEPHIBHOM
TEXHOJIOTUYECKOM IIPOLIECCE, IPUMEHAETCA ABYCTOPOHHEE NMUTAHUE MArUCTPaIbHOU
JIMHUH.

[IpruMeHeHne MarucCTpalbHBIX CXEM IIO3BOJISIET OTKA3aTbCA OT NPUMEHEHUS
IPOMO3JKOI0 M JOPOrOro paclpeleluTeIbHOI0 YCTPOMCTBA WIM IIUTA HU3KOTO
HaIIPSKEHHUS.

Ha mpaktuke myis mUTaHHUS LEXOBBIX MOTpeOUTENEeH MPUMEHSIOTCS OOBIYHO
CMEIIAHHBIE CXEMBbl — B 3aBUCHMOCTH OT XapakTepa MPOU3BOACTBA, OKPYKAIOLIEH
Cpelsbl U T.II.

B menoMmM, BHYTpPHM3aBOACKYIO CHCTEMY  3JEKTPOCHAOXKEHUS  MOXHO
IPEICTaBUTh B BUJE MHOTOYPOBHEBOW CIIOKHOM MEpapXUUECcKoi cucteMbl. B obmem
Cly4ae KOJUYECTBO YPOBHEU TAKOW CUCTEMBI PABHO ILIECTU, IPUYEM HOMEPA YPOBHEU

Puc. 9
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HOBBILLIAIOTCS 10 MEPE YBEJIIMYEHUS UX 3HAYUMOCTH B CUCTEME JIEKTPOCHAOKEHHS.

K nepomy  ypoBHio  (1YP)  oTHocsTCS ~ 3aXUMBI  OTJEIBHBIX
ANIEKTPOIPUEMHUKOB, Ha KOTOpBIE MOJAETCS HAIpshKeHUEe, Ko BTopoMy (2VP) —
rpymnnoBsie pacnpeaenutenbHbie MyHKTh 380/220 kB (cumoBbie mikadsr — IIC,
ocBetuTenbHble MUTHL — LI[O u T.11.) U pacnpenenurensubie mmHONpoBoabl (LLIP), k
tpetheMy (3YP) — nexoBeie TII, k derBepromy (4YP) — mmunuer PIT 6 — 10 kB,
naroMy (5YP) — mmnber 6 — 10 kB I'TII, x mectomy (6YP) — Bce mpennpusitue B
neinoM (t.e. 6YP oTHocuTCcs K TOYKaM pasjienia ceTedl moTpedurens H
AIEKTPOCHAOKAIOIEH OpraHUu3allin).

B dacTHBIX ciydasiX KOJWYECTBO YPOBHEH MOXKET ObITh OOJIbINE MM MEHBIIE
IIECTU — B 3aBUCHUMOCTH OT KOHKPETHBIX ycioBuil. Tak, Hanpumep, mexay 1YP u
3VP MoxeT ObITh HE OJUH TPYIIOBON paCIpeAeUTEIbHBIN MyHKT, a Ba — B TOM
ciyyae, ecau ot I'PII nuratorcs 6osee menkue PII, 0T KOTOPBIX MOJIy4arOT MUTAHUE
MEJKUE 3JIEKTPONPUEMHUKUA. B 3TOM ciydae KONMYECTBO YPOBHEH YBEJIMYMBAETCS.
Nnu Ha npeanpusitun MOryT OTCYTCTBOBaTh PII ueTBEepTOro ypoBHsl — B 3TOM Cilyyae
KOJIMYECTBO YpOBHEH yMmeHbliaeTcs. Kpome TOro, ypoBHH, HMEIOIIME pa3HbIE
HOMEpa, MOTYT OObEAMHATHCA. Tak, MpU NUTAHUU BBICOKOBOJILTHBRIX (6 — 10 kB)
anextpoasurareneit or mmH PIT oO6benunsitorest 2YP u 4YP, a HenmocpeacTBEHHO OT
muH ['TIIT — 2YP u 5YP. HaunbGonpiumii mHTEpEC NMpeAcTaBiseT 00beIUHEHUE Pa3HBIX
ypoBHei ¢ 6YP, orpaxaroriee ToT GpakTt, YTO NOTPEOUTENN MOTYT MOJTYyYaTh MUTAHUS
OT pa3HbIX YPOBHEW — B 3aBUCHUMOCTH OT BHUJA IIYHKTa MpHEMa 3JIEKTPOIHEPIHUHU.
MO>XHO cUUTaTh KOJIMYECTBO MOTPEOUTENEH, MOTYyUaIOIMUX YHEPTUIO OT ypOBHS n+1
Ha MOPSAJO0K MEHbLIE, Modydarnmx ee oT ypoBHs n. Ecau ot 2YP nutarorcs 90%
norpebuTenei (BKIO4asi KBapTUPHl U MHAUBUAYaJIbHBIC XKUJIbIE J0oMa), TO OT 3YP —
9%, ot 4YP — 0,9%, ot SYP — 0,09% u ot 6YP — 0,01%. Henenne CIC Ha ypoBHU
OTpaXKaeT pa3HULy CBOMCTB, XapaKTEpPU3YIOIIUX MOTPEOUTENEeH Ppa3IMYHbIX
YpOBHEH, U, KaK CIEACTBHE ITOrO, pa3inuyue TPEOOBAaHUMU, MPEIbSIBISIEMBIX MU K
AJIEKTPOCHAOKEHHIO: C  TOBBIIIEHHEM HOMEPAa YPOBHS OTH  TpeOOBaHMS
y>)KecTo4aroTcs. DTO KacaeTcs, Mpex e BCero, TpeOOBaHUN K Ha/IEKHOCTH U KaYeCTBY
anekTposHepruu. OT TOro, Ha KakOM ypOBHE HAaXOAMUTCS IMYHKT NpHema
ANEKTPOSHEPTUH, 3aBUCUT  OpraHu3auus  OOCIy>KMBaHUS  DJIEKTPOYCTaHOBOK
notpebutens. Ecim 6YP & 2VP, 10 y mnorpebutens HET NOCTOSHHOTO
ANEKTPOTEXHUYECKOTO MepcoHana, OOCHyKMBAIOIIEIO €ro 3JIEKTPOYCTAHOBKHU.
OO0cny)XuBaHUEM SJEKTPOOOOPYAOBAHUS 3aHUMAETCS CHEIHAIBHO MPUTIIANIAEMBbIi
st atoro nepcoHan. Ilpu 6YP & 3VYP y morpeburtens, kak mpaBujo, YK€ €CTh
AJEKTPOMOHTEPHI, HO HET CHEUUAbHBIX HHKEHEPOB-IJIEKTPUKOB; SKCIUTyaTaluen
AJIEKTPOXO3SUCTBA 3aHMMAETCS OTJIe) rilaBHoro Mmexanuka. Korna 6YP & 4VP, 1o Ha
OPEANPUATAN  CO3JAKOTCS  OTAEN  T[JJABHOI'O  JHEPreTHMKa M JJIEKTPOLEX,
oOcnyxuBatouue anekrpoycraHoBku 10 1000 B; kanutanbHbli  PEMOHT
3IEKTPOOOOPYI0BaHUS TPOU3BOAUTCS CIIELUAIBHBIMU CTOPOHHUMHM OPTaHU3ALMIMU,
anekTpoyctaHoBku  Beime 1000 B Takke  0OCTyXKHMBAaIOTCS  CTOPOHHUMH
opranuszauusamMu. B tex ciydasx, korga 6YP & 5YP, Ha npeanpustun yxe MOXeT
OBITH MEPCOHAJ, UMEIOIIUNA JOCTYI K 00CIy»)XkuBaHuio odopynoBanust 6 — 10 kB, HO
KalUTaJbHBIA ~ PEMOHT  €ro, Kak [MpaBWiIO, MPOU3BOJUTCA  CTOPOHHUMH
OpraHU3alUsIMHU.
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Kak Bce »omeMeHTBI BHOBb  COOPYXKAEMBIX, PEKOHCTPYUPYEMBIX U
moaepHusupyeMmbix COC, tak m COC, B 1enoMm, AOJLKHBI YIOBIETBOPATH BCEM
TpeOoBaHusiM  JedcTBytomux I[IpaBun  ycrpoiictBa 3nekTpoycTaHoBOK. Ilpu
skcrutyaranuu  COC  noypkHBl  coOmonatrbesi HOpMbl  [IpaBuin  TeXxHUYECKOU
AKCIUTyaTaluu dJeKTpoycTaHoBOK notpeouteneit (I1TD), a taxxke IlpaBun TexHuKu
Oe3zomacHocT mpHM  dKcIyatanuu — anekTpoycraHoBok  (IITH).  Ilepconan,
JKCIULYaTHUPYIOIIUM  3JIEKTPOYCTAHOBKHM,  HA3bIBACTCS  DJIEKTPOTEXHUYECKUM
nepcoHaaoM (3JeKTporepcoHasioM). Beck anexkTporiepcoHan pasziensercss Ha MATh
KBIM(PUKALMOHHBIX T'PYII (caMas BBICOKasl rpynna — mnsras). Jns nomydenus (u
NOATBEPKACHUSI) TPYIIbI 3JIEKTPONEPCOHAT IMEPUOJUYECKH TPOXOJUT MPOBEPKY
3HAHWM — HA 3HAHUE OTHOCSIIUXCS K ero cdepe nestenbHocTu nonoxkenuit (I1T3),
(IITH) u MOKHOCTHBIX UHCTPYKIUI M 0OCITY’)KUBAEMOTO0 000Dy I0BAHHS.

2.6. KauecTBO 3J1eKTPUYECKOI IHEPTrUHU

Ilog xayecTBOM TMPOAYKIMM MOHUMAIOT COBOKYIIHOCTh €€ CBOIICTB,
ONpENENSIOUUX MPUTOJHOCTh €€ K HCIOJIb30BAHMUIO MO HazHaueHuto. Miu, Oonee
CTPOro: KayeCTBO €CTh COBOKYIHOCTb CBOMCTB MPOIYKIIMH, OIPEACISIONINX e
MOTPEOUTEIHHYIO CTOUMOCTb [2].

DnekTpudecKas dHEpPrusi — 3TO OCOObI BHUJ MPOAYKIMHU, BhIpaOaThIBAEMOM
JNEKTPUYECKUMHU CTAHIUSAMU UM TPAHCIOPTHUPYEMOM I10 DIJIEKTPUYECKHM CETAM
norpebutenmo. B coorBerctBuu ¢ 'OCT 13109-97 k cBoicTBaM 3IEKTPUYECKOM
SHEPIUHU, ONPEIECISAIOIUM €€ KaueCTBO, OTHOCATCS:

- OTKJIOHEHUE HANPSKEHNUS;

- KoJIeOaHUsl HalPsHKEHUS;

- HECUHYCOUIAJIbHOCTh HANPSKECHMS;

- HeCUMMETpUA Tpex(a3HON CUCTEMbI HAPSKEHHUS;
- OTKJIOHEHUE YaCTOTHI;

- IPOBAJI HATIPSYKEHUS;

- IMITYJIbC HAPSKEHHUS,

- BpPEMEHHOE NIepeHanpsHKeHHE.

OTKIIOHEHUE HaNpsHKEHUsT — HJTO OTIMYMe (HAKTHUYECKOrOo 3HAYCHHUS
HANPSDKEHUS] OT HOMUHAJIBHOTO 3HAYEHUs B KAKOU-INO0 Touke ceTH (y3i1e Harpy3KH)
B YCTAaHOBUBLIEMCS PEXKHUME.

[Ton xoneGaHUSIMU HANpsSOHKEHHUs] TOHUMAIOT PE3KUE CEepUilHbIe H3MEHEHUSs
3HAYEHU HAIIPSDHKEHUS B CETH, CIIEYIOIIME OJIUH 3a IPYTUM.

HecunyconnanbHOCTh HampsDKEHHS — 3TO  OTJIMYME  (OpPMBI  KpUBOM
HaIPSDKEHUS B CETU IEPEMEHHOIO TOKA OT CUHYCOU/IBI.

HecummeTtpus tpexdasHol cucTemMbl HaMpsHDKEHUS — 3TO HEPABEHCTBO MEXKIY
co00if pa3HbIX wiu (1) MexX Ty ha3HbIX HAPSHKEHUH.

[log OTKJIOHEHHEM YAaCTOThl MOAPA3yMEBAIOT OTJIMYME €€ (HaKTHUYECKOro
3HAYEHUS OT HOMHUHAJIBHOTO.

[IpoBan HanpsiKEHUs: — 3TO BHE3AITHOE 3HAYUTENIbHOE MOHM)KEHUE HAPSKEHUSI
B TOYKE AJIEKTPUUECKOI CETH, 32 KOTOPHIM CJIeIyeT BOCCTAHOBJICHUE HAMIPSKEHUS J10
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NEePBOHAYATILHOIO WM OJM3KOTO K HEMY YpPOBHS 4Yepe3 IMPOMEXYTOK BPEMEHU OT
HECKOJIBKUX MIEPUOJIOB /10 HECKOJIBKUX JECATKOB CEKYH]I.

[Ton ummyIbCOM HaNpsHKEHUSI TOHUMAETCSI PE3KOE TMOBBIINICHUE €r0 3HAYCHUS,
3a KOTOPBIM CJIEyeT MOHUKEHUE IO OOBIYHOTO YPOBHS 3a MPOMEKYTOK BPEMEHH OT
HECKOJIbKUX MUKPOCEKYH]I 10 JECATH MUJUTUCEKYHI.

BpeMenHoe nepeHanpsbkeHue — 3T0O BPEMEHHOE MOBBIIIICHUE HANPSXKEHUS HAJ
HAauOONBIIUM  pabO4YMM  HANpsHKEHUWEM,  YCTAHOBJIEHHBIM  JJs  JaHHOTO
AIEKTPOOOOPYIOBAHUS.

Kak otmewaercs B I'OCT 13109-97, nambosiee BEepOSTHHIM BUHOBHUKOM
BO3HUKHOBEHUSI OTKJIOHEHUW HAIpPSIKEHHS] W YacTOThl, IMPOBAJIOB M HMITYJIbCOB
HAnpsDKCHUST W BPEMEHHBIX TEPEHANPSDKEHUN  SBISIETCS  DHEProcHabKaroIiast
OpraHu3alus.

OTKIIOHEHUE HAMPSOKEHUST MOXET OBITh KaK TIOJOXKUTEIBHBIM  (TIpH
HalpsOKEHUHM, MPEBBIIIAIOINIEM HOMUHAIBHOE), TaK ¢ OTpUIATENAbHBIM (IIpU
HalpsOKCHUU HWKE HOMHUHAIBHOTO). B ciywae, korma dakrtuueckoe 3HAYCHHE
HaIpsDKEHUsT PaBHO HOMHUHAIBHOMY, OTKJIOHEHHME HANpsKEHUS PAaBHO HYJIIO.
[TosiBneHne 3HAYEHUN OTKJIOHEHUW HANPSKEHUS, OTJIIMYHBIX OT HYJIS, CBS3aHO C
TEXHUYECKOM  HEBO3MOXHOCTBIO U  DKOHOMHUYECKOM  HEIenecoo0pa3HOCThIO
NOJAJIEP)KaHUSI BO BCEX TOYKAX CETU HANpPsDKEHHs, PaBHOTO HOMHUHAIBHOMY.
OTKIIOHEHUE HANpPSOKEHUs SBISIETCS CIy4aliHOW (yHKIME BpeMeHH, 3HaueHHE
KOTOPOM MEHSIETCS B 3aBUCHUMOCTU OT PEXKHMMa aKTHUBHBIX U PEAKTHBHBIX HArpy30K
CETH, OINEPATUBHOM CXEMbI CETH, PEXHMa PEryJMpPOBAaHMS HAIPSHKEHHUS W psAaa
Ipyrux (haxTopos.

OTKIIOHEHUE YaCTOTHI TAKKE MOXKET ObITh KaK MOJIOKHUTEIBHBIM (PEIKO), TaK U
oTpuuarelbHbM  (vaie). OTpuuarebHOE 3HAYEHWE  OTKJIOHEHHUS  YacCTOTHI
CBUJICTEJIbCTBYET O MOHMKEHUM YaCTOThI, KOTOPOE MPOUCXOIUT MPHU MOSBICHUU
neduimTa akTUBHONM MOIIHOCTH B 3HeprocucreMme. OTKIOHEHUE YacCTOThI SBIISIETCS
€IMHCTBEHHBIM CBOMCTBOM, IOKa3aTellb KOTOPOro uMeeT oOinee (0JMHAKOBOE)
3HQYEHUE BO BCEX TOUYKaX OJHEPrOCUCTEMBbI, B TO BpeMs KakK I[OKa3aTesu,
XapaKTepU3YIOIIue BCE JIPYyTHe CBOMCTBA AJIEKTPOIHEPIUHU, UMEIOT B Pa3HbIX TOYKAX
SHEPrOCUCTEMBI WJIM CUCTEMBI JICKTPOCHAOKEHUS Pa3INuHbIC 3HAUCHUSI.

[IpoBanbl HampsKEHUS BO3ZHUKAIOT B CETAX MPHU MEPEKIIOYCHUSX MUTAHUS C
OJIHOTO MCTOYHMKA Ha APYTroOM, pe3epBHBII (HampuMep, ¢ OJHOTO TpaHchopMaTopa Ha
JIPYTOi WK C OJIHOM CEKIIMH IIMH paclpeesIuTeIbHOTr0 YCTPOICTBA HA APYTyl0), 0e3
IPEeIBApUTETLHOTO  OTKJIIOYEHHUS  Harpy3ku.  HeoOxomumocTh B Takux
NEPEeKITIOYCHUSIX CO3/1aeTCa TPU OTKa3ax Kakux-I1ubo oaneMeHToB ceredd. [lpwu
npoBajiax  HAMNPSOKCHUS  3HAYUTENBbHOM TIOyOMHBI ¥ JUIMTENIBHOCTH  YacTh
AIEKTPONPUEMHHUKOB, TPEUMYIIIECTBEHHO 3JEKTPOABUTATEIEH, MOXKET OTKIHOYAThCS
WM OCTaHABIIMBATLCA U JIa’K€ BBIXOAUTH M3 CTpos. [Ipu BBICOKON MHTEHCUBHOCTH
IIPOBAJIOB HAIPSKEHUS TOTPEOUTETH MOXKET UCTIBITHIBATh 3HAYUTEIHHBIC HEY00CTBA
B CBSI3M C pacCTPOMCTBAMHU TEXHOJIOTHYECKHX IMPOLECCOB, BBIXOAOM W3 CTPOS
000py/OBaHUs, HEJOBBITYCKOM TMPOAYKIMM UM JPYTUMHU  HEXeNIaTeIbHbIMU
SIBJICHUSIMH.

NmMnynbebl HanpspKEHUsE IENATCsl Ha TPO30BbIE, BOSHUKAIOUINE MPU TPO30BBIX
paspsgax, M KOMMYTAIIMOHHbIEC, BO3HUKAIOIIME IIPU pa3pbIiBE€ BBIKIIOYATEISIMU
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paboyero WM aBapuitHOro TOKa.

NMiynbChl  HampspKEHUsT MOTYT MPHUBOJUTH K MNpoOOSM HM30JISUUU U
HNOBPEXKJIECHUSAM CETEBOIO O0OpPYAOBAHMS U DJIEKTPONPUEMHHUKOB motpedurteneid. Bo
n30eXKaHue ITOrO B CETSIX MPUMEHSIOTCS CHEeIMaIbHbIE allllapaThl — Pa3psIHUKH.

[IpuunHbI ¥ JUIMTETLHOCTh BPEMEHHBIX MEPEHANPSHKEHUIN B CETSIX MOTYT OBITh
BecbMa pasznuyHbl. [lpm  oOpbiBe HyJIeBOro TNPOBOAHMKA B  Tpex(azHbIX
ANEKTpUUEcKUX ceTsax Hanpspkenuem 10 1000 B, paGoTaronux ¢ riryxo3a3zeMJIeHHOM
HEUTpaJIbl0, BO3HUKAIOT BPEMEHHBIC MEpeHarpsKeHUusT Mexnay (azoil u 3emueil.
YpoBeHb TakuX NEpPEHANPSHKEHUM TpU 3HAUYUTETBbHOM HecUMMETpud (a3HbIX
Harpy3ok MOXET JIOCTHraTh 3HAuYe€HUH  MeXIy(pa3HOro  HampsDKEeHus, a
JUIUTEIILHOCTb— HECKOJIBKUX YaCOB.

HaubGonee  BeposATHBIMH  BMHOBHMKAMHM  BO3HMKHOBEHMSI  KOJICOaHMIA,
HECUHYCOMJIAJIbHOCTH W HECUMMETPHUHM HANPSDKEHUS SBISIFOTCS CaMHM MOTPEOUTENH
AIEKTPOIHEPTHH.

HNcrounnkn  Kojsie0aHUM  HANpsOKEHUs  —  DJEKTPONPHUEMHUKHA  C
PE3KOIIEPEMEHHOM  WJIM  «YJApHOW»  HArpy3KOW  Takue, KaKk  JyrOBbIE
CTaJICIUIAaBWIIbHBIE T€YM (B PEKHMME pacIiliaBa), MOILIHBIE CBAPOYHbIE YCTAHOBKH,
TUPUCTOPHBIE NMPUBOJBI MPOKATHBIX CTAHOB, MOILHBIE JBUraTeiad, padoTarolIUe B
MOBTOPHO-KPATKOBPEMEHHOM PEXHME, XapaKTEPU3YIOIIEMCS YaCThIMH IyCKaMHU, U
T.I1.

N cTouHNKOM HECHHYCOMIATBbHOCTH HAIPSKEHUS SIBISIIOTCS HEKOTOPBIE BUIBI
AIEKTPOIPUEMHUKOB, UMEIOIINX HEJIMHEWHYIO BOJBT-aMIEPHYIO XapakTEpUCTUKY. K
HUM OTHOCATCA JYTOBbIE CTAJCIUIABUJIBHBIE II€YH, CBapOYHbIE YCTAHOBKH,
ra3opaspsyiHble JIaMIIbl, IOJYIPOBOJHUKOBBIE BBINPSIMHUTEIBHBIE YCTaHOBKH M
npeoOpa3oBaTeIN YacCTOTHI.

Hecummetpus TpexdaszHoil cucTeMbl HANpsHKEHUS BO3HHMKACT B CETH B TeX
Cllydasix, KOrja Harpyska mo Qaszam pacrpeziesieHa HEPaBHOMEPHO, YTO OCOOEHHO
XapaKTEpHO JJIsl TOPOACKUX CETEH, MUTAIOIMIMX KOMMYHAJIBHO-OBITOBOM CEKTOp, a B
IPOMBIIIIEHHOCTH CBSI3aHO C HAJIMYMEM MOIIHBIX OJHO(PA3HBIX AJIEKTPOIPUEMHUKOB
(HampuMep, Tme4Yell CONpPOTUBIIEHHUS), KOJUYECTBO KOTOPBIX HE KpPAaTHO TpPEM,
MOILIHOCTH HE paBHBI MEXKIY COOOW U PeXUMbI PaObOThI HE COBIAIAIOT.

B pesynbrare 3THX SBIEHUH B CETAX BO3HUKAIOT JIOMOJHUTEIbHBIE MOTOKH
MOIIIHOCTEH, BBI3BIBAIOIINE YBEIWYCHUE MOTEPh MOIIHOCTH M YHEPTUU KaK B CaMHUX
CeTsIX, TaK M B DJIIEKTPONPUEMHUKAX, YBEJIMUYMBAIOTCS MPOJOJKUTEILHOCTH
TEXHOJIOTMYECKUX IPOLECCOB, CHMYKACTCSI CPOK CIYKOBl 3JIEKTPOIPHUEMHHKOB,
IOHM>KAETCS OCBEIEHHOCTh, IPOUCXOAT APYTHE HEXKENATEIbHBIE SBICHHUS.

B cBs3u ¢ 3TEM BO3HMKaeT mpobiieMa Tak Ha3bIBAEMOM AJIEKTPOMArHUTHOM
coBmectuMocTi (OMC), T.e. BOBMOXXHOCTH COBMECTHOM PabOTBI OT IJICKTPUUECKH
(IMHUAMM) WIM JaXKe D3JIEKTPOMAarHUTHO (4Yepe3 TpaHchopMaTopbl) CBSI3aHHBIX
MEX1y cOOOM ceTell pa3IMYHbIX 3JIEKTPONPUEMHHUKOB.

JIto6oe 3JIEKTPOMAarHUTHOE SIBJIEHUE, KOTOPOE MOXKET YXYIUIUTh padboTy
YCTPOMCTBA, 000OPYJOBaHUSI WM CUCTEMbI MPUHATO HA3bIBaTh AJIEKTPOMArHUTHOM
nomexor. IIpoOrema 3JIEKTPOMAarHUTHOM COBMECTUMOCTH CBfi3aHa C TakK
HA3bIBAEMbIMU KOHJYKTUBHBIMU D3JIEKTPOMAarHUTHHIMU T[OMEXaMU B CHUCTEMax
AIEKTPOCHAOKEHUS, T.€. C DJEKTPOMArHUTHBIMU MIOMEXaMH, PACIPOCTPAHSIIOIIUMUCS
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10 DJIEMEHTAM JJIEKTPUYECKOM CETH.

B Poccum peiictByer @enepalibHbIi  3aKOH 00  AJIEKTPOMAarHUTHOM
COBMECTHUMOCTH, KOTOPBIA B MEJSIX HCKIOUECHUS] OECKOHTPOJIBHOTO MPUMEHEHHS
TEXHUYECKUX CPEACTB, SIBJISTFOILIUX CSI HMCTOYHUKOM HEJIOMYCTUMBIX
AJEKTPOMArHUTHBIX MOMEX WJIU OOJAJA0IIUX TOHUKEHHONW TOMEX0YCTOMYHUBOCTHIO,
HazenseT (eaepalibHble OpraHbl UCIIOJHUTENBHONW BJIACTH MPABOM OCYIIECTBIISTH B
IpeAeax CBOEM KOMIIETEHIMM TOCYAapCTBEHHbIM HAA30p M KOHTPOJIb 3a
coOmto/ieHneM (PU3NYECKUMH U IOPUIUYECKUMHU JIMLAMH TOJI0KEHHUM, OTHOCSIINXCS
k obOecneuenntro DOMC. IlpakTuyeckoe NPOBEIECHHUE STOTO HAA30pa U KOHTPOJIS
BO3JIOkEHO Ha ['nmaBrocsnepronagzop Poccun M e€ro pervoHalbHbIE M MECTHBIE
OpTraHbl.

3aK0H yCTaHaBIMBAeT TpeOOBaHUS K pa3pabOTKe, BBOAY B IKCIUIyaTallUI0 |
HETMOCPEACTBEHHO K JKCIUTyaTalldd TEXHUYECKUX CPEJCTB. DJNEKTPOMArHUTHHIE
MOMEXH, CO3/1aBaéMble TEXHUYECKHUMHU CpPEJICTBAaMHU, HE JIOJDKHBI HapyllaTh
HOPMaJILHOTO (DYHKIIMOHUPOBAHUS JPYTUX TEXHUYECKUX CPEACTB WIH MPEICTABISITh
ONAaCHOCTH JJISl )KU3HU W 3JI0POBBS JIOJEH, a TAaK)Ke JUIsl OKpyskarouien cpeasl. Camu
TEXHUYECKUE CpPEACTBA JOJDKHBI MMETh  yPOBEHb  MOMEXO3AIIUIIEHHOCTH,
obecrnieunBaOMIMN X HOpMaibHOE (YHKIIMOHUPOBAHUE B Cpele C JOMYCTUMBIM
YPOBHEM ITOMEX.

KauectBo anexrposneprun B COC 0011ero Ha3HaYeHUs JOHKHO OBITh TaKUM,
4TOOBI OBUIO 00EcreueHO HOpMalibHOE (HYHKIIMOHUPOBAHUE TEXHUUECKUX CPEICTB.
s sroro 'OCT 13109-97 ycraHaBnvBaeT NpeAesibHO AOMYCTHUMBIE 3HAUYECHUS
nokasaresiein KauecTBa AIEKTPOIHEPTHH, XapaKkTepU3yLIUX BCE
BBILLIEIIEPEYUCIICHHBIE CBOMCTBA. [Tonnepxanue roKa3aresuen KayecTBa
AIIEKTPOIHEPTUH B JIMAINA30HE JOMYCTUMBIX 3HAYCHUH SABISETCS 00S3aTEIbHBIM Kak
JUTsE TIOTpeOWTeNeld, TaKk W JUIss dHEprocHadkarommx opranm3anuid. CymiecTByeT
CICHUAJIBHBIA KOMIUIEKC TEXHUYECKUX CPEJICTB W MEPONPUSITUH, MO3BOJISIOMIUX
JOCTUYb JOMYCTUMBIX 3HAYCHUM TIOKa3aTelell KadecTBa SJICKTPOSHEPrUU WU
JIOKaJM30BaTh PACIpPOCTPAHEHUE MO CETHM HEKeNaTeNbHbIX sABieHUM. [locimennee
JOCTUTAETCS, TJIABHBIM 00pa30oM, MMyTeM CXEMHBIX PEIICHUM, HAPUMEp BbIJCICHUEM
Ha OTACJIBHBIN TpaHnchopMaTop pe3konepeMeHHor Harpy3ku. K TexHuyeckum
CpPEACTBaM, IMOBBIIAKOIINM KayeCTBO JJEKTPOIHEPIHUH, OTHOCATCS, HaIpuMep,
TpaHcHOPMATOPHI C PETYIUPOBAHUEM HAMPSHKEHUS MOJI HArpy3KOM, peryiupyemble
KOHJICHCATOPHBIE YCTAHOBKH, (DUIBTPOKOMIIEHCUPYIOIIME U CHMMETPUPYIOIIHE
YCTAHOBKHU. 3arpaThl Ha YJIYy4YlIEHHWE KauecTBa »BJEKTPOSHEPIUU MpPH HAIWYUU
MOIIHBIX ~ MCTOYHUKOB HECHHYCOMJIAJIbHOCTH, HECUMMETPUU U  KOJEOaHHIt
HANPsDKCHUST MOTYT OBITh BEChbMa BEJIHMKHU, JIOCTUTAsi B HEKOTOPBIX CIy4asX ypOBHSI
BCEX OCTAJIbHBIX 3aTpaT B CHUCTEME dJEKTpocHabkeHus. B mepByio ouepens 3T
MOKET OTHOCHUTBCSI K MOIIIHBIM U SHEPTrOEMKUM METAJUTYPrUYECKUM MPEATPUSITUSIM.

3akon 00 OMC 3anpemaer peanu3anuio (IIOCTaBKy, IPOJAXKy) U NIPUMEHEHHE
TEXHUYECKUX CpEACTB 0e3 cepTudukara, MOATBEPKAAIOMIETO HX COOTBETCTBHUE
TpeboBanusiMm OMC, a Takke MOCTaBKY MOTPEOUTENSIM 3JIEKTPUUYECKON SHEPIUH U3
ceTeil oOUIero Ha3HAY€HHUs IMPU OTCYTCTBUM cepTU(UKaTa y 3HEProcHadKaromien
OpraHHU3aLHH.

JleficTByIOIIIMI B HACTOSIIEE BpPEMs BPEMEHHBIM MOPSIOK CepTUDUKALNH
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AIIEKTPUYECKOW SHEPTUM OCHOBAaH Ha MOJAaye IHEProcHaOKaromedl opraHu3aluei
JEKJIapaly O COOTBETCTBUU 3JIEKTPUUYECKON SHEPIrUU TPEOOBAHUSM K €€ KayecTBY,
OPOBEICHUH  AKKPEJAUTOBAHHOMW  HUCHBITATENILHOM  JlabopaTtopueil  HM3MEpeHHit
NoKa3zarejleld KauecTBa JJEKTPOIHEPIrMUM B KOHTPOJBHBIX TOYKAX, a TaKxKe
OCYUIECTBJICHUU MOCIEAYIOMIEr0 HHCIEKIIMOHHOTO KOHTPOJIS.

OcCHOBHBIE TOJIO)KEHHSI TI0O KOHTPOJIIO KauecTBa DJIEKTPOIHEpruu (BbIOOD
NYHKTOB M3MEPEHHs IOKa3aTesie KayecTBa, CXEMbl MPHUCOEIUHEHUS] MPUOOPOB,
METObI 00pabOTKH PE3yIbTaTOB U3MEPEHUM U T.11.) ycTaHoBJeHbl P/ 34.15.501-88 —
MeTroauyeckumMu yKa3aHUSAMHU 1O KOHTPOJIIO M aHAIM3y KauyecTBa JJIEKTPUYECKOU
SHEPrUM B IJEKTPUUECKUX CETAX OOIIETr0 Ha3HAUCHUSI.

3. TEIVIOCHABXEHHUE
3.1. CucreMbl TeIJIOCHAOKEHHU A

B oOmem ciyyae cucTeMol TeIIOCHA0KEHUSI Ha3bIBAETCSI COBOKYIHOCTD
HMCTOYHUKOB TEIUIOTHI, YCTPOWCTB MJi TPAHCIOPTa TEIJIOTHhI (TEIUIOBBIX CETEH) U
NOTpeOUTENIeH TEIIOTHI.

OcHOBHOE  Ha3HAYEHUWE CHUCTEM  TEIUIOCHAOXXeHHs —  oOecredeHue
noTpeduTesneil He0OXOUMBIM KOJIMYECTBOM TEIUIOTHI TPEOYEMbIX MapaMeTpOB.

Cucremsl TemtocHaOxeHus [3] moapa3fensitoTcss Ha HEeHTPAJIU30BaHHbIE U
JAelleHTPAJIN30BaHHbIe. B eeHTPaIu30BAHHBIX CUCTEMAaX MCTOYHUK TEIJIOTHI U
TETJIONPUEMHUKH MOTPEOUTENel COBMEIICHBI B OHOM arperare WM HaXOIATCS Tak
OJIM3KO APYT OT JIpyra, 4TO HE TPeOyeTCs CINEIMATbHBIX YCTPOUCTB ISl TPAHCIIOPTA
TEIJIOThl (TEIJIOBOM ceTH). B HeHTpaJM30BaHHOI CHCTEME TEIIOCHA0XKEeHUs
WCTOYHUK U TOTPEOUTENH 3HAUYUTEIHLHO YAAJICHBI IPYT OT ApPyTra, MO3TOMY Iepeada
TEIJIOThI MPOU3BOAUTCS MO TEIJIOBBIM CETSM.

Cucrtembl JICLICHTPATM30BAHHOTO TEIJIOCHAOKEHUS TMOAPA3JCISAIOTCS Ha
HHAUBUAYAJIbHbIE U MeCTHble. B MHAMBHIYAJbHBIX CHCTEMaxX TEIIOCHAOXKEHUE
KQXKJIOr0 TMOMEIICHUsT o0ecrneunBaeTcsi OT OTACIBHOTO COOCTBEHHOI'O MCTOYHUKA
(meyHoe WM TMOKBApTUPHOE OTOIUIEHHE). B MeCTHBIX cHucTeMaxX OTOIUIEHHE BCEX
MOMEIIEHUI 3/1aHus 00ecreynuBaeTCs OT OTAENBHOTO OOIIero MCTOYHHUKA (IOMOBOM
KOTEJILHOM).

[lenTpann3oBaHHOE TETUIOCHAOKEHNE MOYKHO TTOPA3/ICIIUTh:

HA TPYNNOBOE — TETNIOCHAOKEHHE OT OJIHOTO MCTOYHUKA TPYTIIIBI 3/1aHUI;

palioHHOe — TEIIIOCHA0XKEHUE OT OJHOT0 UCTOYHHUKA pailoHa ropoa;

ropoJcKoe — TEIJIOCHA0KEHNE OT OJHOTO0 MCTOYHUKA HECKOJBKUX PAiOHOB ropoja
WM 1K€ TOPOJia B IIEJIOM;

MEKTOPOACKOE — TEIJIOCHA0KEHUE OT OJTHOTO UICTOUYHHMKA HECKOJIBKUX TOPOIOB.

[lentpanu3oBaHHOE TEMJIOCHA0KEHUE MPEACTABISET COOOW COBOKYIHOCTD
CIEAYIOIIUX OIepaluii: MOArOTOBKA TEIUIOHOCUTENS, TPAHCIOPT TEMJIOHOCUTES;
UCII0JIb30BaHUE TEIJIOHOCUTEIS.

[ToaroroBka TEIJIOHOCUTENS MPOU3BOJUTCS B  TEIUIONOATOTOBUTEIBHBIX
YCTAaHOBKaX Ha TEIUIOAIEKTPOLCHTPAISIX, a TakKe B TOPOJCKHUX, palOHHBIX,
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KBapTaJbHBIX WU MPOMBIIIUICHHBIX KOTEIBHBIX. TPaHCIIOPTUPYETCS TETUIOHOCUTEIb
10 TETUIOBBIM CETSIM, a UCIIOIB3YETCS B TEIUIONPUEMHUKAX MOTPpeOUTEICH.

[ToMUMO H3JIOKEHHOTO CHCTEMBI TEIJIOCHAOKEHUS KIACCU(MUIUPYIOT TaKXKE
MO CJICYIOIINM ITPU3HAKAM:

- IO BUIY TPAHCIOPTHPYEMOTO TEIUIOHOCUTENSI — IMAapOBBIC, BOJSHBIC, Ta30BHIC,
BO3JIYIITHBIC;

- MO YHCIYy TapajuieIbHO TIPOJIOKEHHBIX TPYyOONPOBOJOB — OJIHO-, JIBYX- H
MHOTOTPYOHBIE;

- MO Ccrmoco0y NPHCOCAUHEHUS CHCTEM TOpSYero BOJOCHAOKEHHS K TEIUIOBBIM
CETSIM — 3aKPBITHIC U OTKPBITHIE;

- IO BUJY MOTPEOUTENS TETUIOTH — KOMMYHAIBHO — OBITOBBIE M TEXHOJIOTHUECKHE.

[Ipu BBIOOpPE BUIA TEIJIOHOCUTENS] HEOOXOIWMO YYHMTHIBATH €T0 CAaHUTApPHO-
TUTHCHUYECKHE, TEXHUKO — SKOHOMUYECKHUE U IKCTUTyaTaI[MOHHBIC TTOKA3aTEIIH.

I'a3pl oOpasyroTcsi mpu CropaHud TOIUIMBA, OHH HMEIOT BBICOKYIO
TEMIIEpaTypy U SHTAIBIHIO, OJHAKO TPAHCIIOPTHUPOBAHUE Ta30B YCIOKHAET CUCTEMY
OTOIUJICHUS ¥ TIPUBOJIUT K 3HAYUTEILHBIM TEIUIOBBIM MTOTEPSIM.

C CaHWTapHO-TUTMCHUYECKOW TOYKM 3pPEHUS IIPU MCIOJb30BAaHUHM Ta30B
TPYJAHO OOECIEeYUTh JOIYCTUMBIC TEMIIEpaTyphl HArpeBaTEIbHBIX DSJIEMEHTOB.
Onnako, OyTy4u repeMeIianbl B ONpeIeICHHON MPOMOPIIUU ¢ XOJOAHBIM BO3IYXOM,
raspl B BUJIE TEMEPh YK€ Ta30-BO3AYIIHONM CMECH MOTYT OBITh HCIIOJb30BaHbI B
Pa3JIMYHBIX TEXHOJOTMYECKUX YCTAaHOBKAX.

Bo3ayx — JEeTKOMOJBMKHBIM TEIIOHOCUTENb, HUCIOJIB3YyEeTCSI B CHCTEMax
BO3/IyIIIHOTO OTOTUICHHUS, MO3BOJISET JOBOJBHO MPOCTO PETYIUPOBATH MOCTOSIHHYIO
TeMmIepaTypy B nomenieHuu. OJIHaKO, BCIEACTBUE MAJION TEIUIOEMKOCTH (MIPUMEPHO
B 4 pa3za MeHbIIIE BOJBI) Macca BO3/yXa, HAPEBAIOIIETO MOMEIICHUE JOJKHA OBIThH
3HAYUTETHHOM, YTO MPUBOIUT K CYIIECTBEHHOMY YBEIWYCHHUIO Tab0apUTOB KaHAJIOB
(TpyOOmpoBOIOB, KOpPOOOB) HJsi €ro MEepeMEIICHUs, POCTY TUAPABINYECKHX
COTMPOTUBJIICHUI © PAcCXOAy OJJICKTPOIHEPTUH HA TPAHCIOPTUPOBKY. I[lodTomy
BO3YIIHOE OTOIUICHWE HAa TPOMBIIUICHHBIX MPEANPHUATHAX OCYIICCTBISACTCS WIIH
COBMEIICHHBIM C CHCTEMaMH BEHTWISIIMH, WIM IIyT€M YCTaHOBKHM B IIeXax
CHEIUATBHBIX OTONMUTEIBHBIX YCTAHOBOK (BO3AYIITHBIX 3aBEC U T.II.).

IIap npu KoHACHCAIIUM B HArpeBaTENIbHBIX YCTPOMCTBax (TpybOax, perucrpax,
MaHeNIsX W T.I.) OTAAeT 3HAYMTEIBHOE KOJUYECTBO TEIUIOTHI 3a CUET BBICOKOM
yACIBHOM TEIUIOTHI mpeoOpazoBanusa. [loaTomy macca mapa nmpu JTaHHOM TEIUIOBOU
Harpy3Ke yMEHbBIIIAeTCs] IO CPABHEHUIO C JAPYTUMH TeruioHOocuTensMu. OaHaKo mpH
UCIIOJIb30BAaHUU TIapa TEMIlepaTypa HapyKHOW TMOBEPXHOCTH HarpeBaTelbHBIX
ycTpoiicTB Oyaet Bbime 100°C, 4To IPUBOIUT K BO3TOHKE IBUIM, OCEBIICH Ha dTHUX
MOBEPXHOCTSX, K BBIJIICJICHUIO B TOMENICHUSX BPEIHBIX BEIIECTB M IMOSBICHUIO
HEMPUATHBIX 3amaxoB. KpoMe TOTo, mapoBBIE CHCTEMBI SIBISIOTCS HCTOYHUKAMH
IIYMOB; JAWAMETPHI MAPONPOBOJOB JOBOJHHO 3HAYUTEIBHBI BCIICICTBHE OOJBIIIOTO
yAeJIbHOr0 00beMa napa.

Bona oOnagaeT BBICOKOW TEIJIOEMKOCTHIO U IUIOTHOCTBIO, UTO IO3BOJISET
nepenaBaTh OOJBIINE KOJWYECTBA TEIUIOTHI HA 3HAYUTEIBHBIC PACCTOSHUS TIPH
HEBBICOKUX TETUIOBBIX TMOTEPSAX M MalbIX AMaMETpax TpyOompoBoaoB. Temmeparypa
MOBEPXHOCTH BOJISIHBIX HArpeBaTebHBIX YCTPOWCTB COOTBETCTBYET CAHHUTAPHO-
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TUTHEHUYECKUM  TpeOoBaHUsAM. OJHAKO MEpEMEIICHHE BOJbl COMNPSIKEHO C
OOJBIIMMU 3aTpaTaMu SHEPTUU.

Kak mnpaBuno, mimsg yIOBIETBOPEHHsS CE30HHOW HAarpy3Kd OTOIUIEHUS H
ropsiYero BOJOCHAOKEHHS B KAaueCTBE TEIUIOHOCHUTENS MCIOJIb3yeTCs BOJA, IS
MIPOMBIIIUIEHHOW TEXHOJIOTUYECKON HArPYy3KH — I1ap.

Boasinblie cucteMbl TEIUIOCHAOKEHUSI TPUMEHSIOTCS JBYX TUIIOB: 3aKPbIThbIe
U OTKPBITHIE. B 3aKpBITBIX CUCTEMAX BOJIa, HIUPKYJIUPYIOLIAsd B 3aMKHYTOM KOHTYpE
0 CXEMe: MCTOYHUK TEIJIOCHAOXKEHUSI — TEIUIOBasi CeTh — MOTPEOUTENb TEIUIOTHI —
UCTOYHHUK TEIJIOCHAOKEHHUSI MCIOJIb3YETCSI TOJIKO KAaK TEIIOHOCUTENb, HO U3 CETH
HE OTOMpAETCsl HU Ha OBITOBBIE, HU HA TEXHOJIOTUYECKUE HYKIbI.

B oTKpBITBIX cucTeMax MUPKYJIUPYIOIIas BOJAa YaCTUYHO pa3z0oupaercs
NOTPEOUTENSIMU JIJISI TOPSYETO BOJOCHAOKEHUS.

B 3aBucuMoctu OT cXeMbl TEIJIOCHAOKEHUSI B CETU MOXKET ObITh MUHUMYM
oJ1Ha TpyOa JJi1 OTKPBITOM CUCTEMBI U JIBE — JJIS 3aKPBITOM.

Ha puc. 10 noxasana 3akpsiTas ABYXTpyOHast BoasiHaa cuctema. [lo
noparome auHuM [ TemnmoBoil cetm mpsimas (ropsvasi) BOJA IMOCTYyHaeT B
a0OHEHTCKHE YCTAaHOBKM (AOOHEHTCKHE BBOJbI WJIM HMHJWBHUAYalbHbIE TEIUIOBbIE
nyHkTel — UTII), no obparnoit muuuu Il oxnaxxnennas Boaa Bo3Bpaaercs Ha TOL]
WIK B KOTEJIbHYIO (MCTOYHUK TerioThl). [loTpedurenu npucoeuHsIOTCS K TEIJIOBOM
CeTM MO pa3iaudHbiM cxemMaMm (puc. 10, a...r) B 3aBUCHUMOCTH OT XapakTepa
abonenTckoro BBojia uiau UTII u pexxnuma paGoThl TETJIOBOM CETH.

Ha puc. 10 mpuBeneHsl: 3aBUCHMas cXeMma MPUCOEIWHEHUS MOTPEOUTENS
TEIUIOTBI CO CTPYWHBIM CMEIICHHEM (a), HE3aBUCHMas CXeMma IPUCOEIUHEHHUS
norpedurenst TemioThl (0), 3aBUCHMMAasi cXema CO CTPYHHBIM CMELIEHHEM C Y3JI0M
HOJrOTOBKU BOJBI JIJIsl TOPSTYETO BOJOCHAOXKEHUS (B), HE3aBUCHMMAsi CXeMa C y3JI0M
MOATOTOBKH TOpsiuei BOJIbI IOCJIEIOBATENIBHO B IBYX TEILNIOOOMEHHUKAX (T).

Huppamu nHa puc. 10 obo3naueHsl: 1 — perynsaTop MNOANUTKH;, 2 —
MIOJIATOYHBIM HACOC; 3 — CeTeBOM Hacoc; 4 — BOJIO — BOASHOM TEIUIOOOMEHHUK, 5 —
HACOC PEeLUPKYJIALUU rOpsiuer BOAbl; 6 — BOAOTPEUHBIN KOTEN; 7 — BO3AYILIHbBIA KpPaH;
8 — HarpeBaTeJIbHOE YCTPOUCTBO; 9 — pacuuputenbHbiil 0ak; 10 — ycTpolcTBO AJisl
pazmaun ropsuer Boabl, 11, 21 — mHacocel; 12, 16 — mepBas U BTOpast CTyNEHU
II0JIOrPEBa BOJIbI B JIMHUU TOpsiuero BojgocHaOxkeHus; 13, 22 — nogorpeBaTesib BOJIbI
B KOHType oToruieHus; 14, 23 — peryiastop TeMIeparypbl BO3AyXa B IOMEILICHUSX;
15, 19 — perynarop temmneparypbl BOJAbl B JIMHUM TOpsYero BoAocHaOxeHus; 17 —
PEryJsTOp pacxoja BOALI M3 mpsiMoro TpybompoBoga I; 18, 25 — smeBarop; 20 —
HoJorpeBaTesib BOJIbI, M10/IaBa€MOil Ha ropsiuee BojOCHAOXeHHe; 24 — peryssarop
pacxoza rperoIero TEIOHOCUTEIS.

TermoBble MyHKTHl NPUHATO Tnoxpasaessate Ha WTII BeHTwisinuu, ropsaero
BogocHaOxkeHuss (I'BC) M TEXHOJIOrMYECKMX TEIJIOMCHOIB3YIOIUX YCTaHOBOK
OJIHOTO 3/IaHMsI WJIM €ro 4YacTd W Ha UEHTpasbHble TerioBble MyHKTH (L[TII),
COOpY’KaeMble JUIsl JBYX WIHM O0jee 3aHuid WIA OJHOTO 3/IaHHs IPU YCTPOICTBE B
HeM Heckosibkux WTIIL. Vcrpoiicteo UTII nns kaxmoro 3maHusi o0s3aTEIbHO,
He3aBUCUMO OT Haymuus L[ TTI.
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Ha LTIl ocymecTBasieTcsi MpUCOEANHEHUE TETUIONOTPEOISIONINX YCTAHOBOK
TPYIIBl KWIBIX W OOIIECTBEHHBIX 3daHWi K TemioBod cetu. OObrano I[ITTI
pa3MenialoT B OT/ACNbHBIX crenuanbHbiX 3aanuax. B I[TII ycranaBnuBaroTcst 010KH
nojiorpeBaresield ropsYero BoJOCHa0X eHUs (IIPU HE3aBUCUMOM CXEMe); TPYIIoBast
CMECUTENbHAsl YCTAaHOBKA CETEBOM BOJIbI; IOJIKAUMBAIOIIME HACOCHI XOJIOJIHOM
BOJIONIPOBOIHOM BOJIbI, & MIPU HEOOXOIUMOCTH U CETEBOM; PETYIISTOPHI U KOHTPOJIBHO
— u3MmepuTtenbHbie mpubdopsl (KUIT).

I[Ipu wucnosnb3oBanum LTIl yMeHblIatOTCA 3aTparbl HA COOPYKEHHE
[I0JIOrPEBATENIbHON YCTAaHOBKHM TOPSYEr0 BOJIOCHAOXKEHMS, HACOCHBIX YCTAHOBOK U
CUCTEM aBTOMATUYECKOTO PEryJIMPOBaHUs, HO BO3PACTAIOT 3aTPAThl HA COOPYKEHUE
yuyactka terioBord cetn Mmexnay LITII m oTaenbHbIMH 30aHUSIMHA, TaK KaKk BMECTO
IBYXTPYOHOU ceTu TpeOyeTCsi COOPYKaTh YETHIPEXTPYOHYIO MM TPEXTPYOHYIO TIPH
TynukoBoil cxeme ['BC.

Ha puc. 11 wu3obOpaxena cxema LTII, x koTOopoMy C MOMOIIBIO
YEeTHIPEXTPYOHOH CEeTH MPHUCOCAMHEHBl MOTPEOUTENH OTOIJICHUSI M TOPSYETro
BojocHaOxeHust. I[TII cBsizan ¢ wucrounukoM npsMbiM (I) u oOpatueim (II)
TpyOonpoBogamMu TeroBoid ceth. OTOIJIEHHWE OCYIIECTBISAETCA MO MOJAI0LEMY
(ITO) u obparnomy (OO) TpyOompoBoJaM OTOILIEHHUS, & TOpsSUYEe BOJOCHAOKEHHUE —
no noxatomemy (III'BC) u o6patnomy (OI'BC) tpybomnporogam ['BC. Creipas Boga
u3 Bojpomnpooja B cuctemy ['BC nonaercs no tpyoornpooay CB. Hudpamu Ha puc.
11 obo3naueHo cruenywomiee obopynoBanue: 1 — oOpaTHeIM kmamaH; 2, 7 —
nojorpesaresiu ceipoi BoAsl 11t ' BC; 3 — cMecuTenbHbIN HAcoC; 4 — HACOC CUCTEMBI
I'BC; 5 — perynsitop ororuieHus; 6 — peryystop TeMIIepaTypbl ropsiueil BoAbl B
cucteme I'BC; 8, 9 — TpyOompoBoAbl MOJAaYM U PEHMPKYISIUNA TOPSYECH BOIBI Y
norpebuteneit; 10 — cmecuTenbHBIA Hacoc — sneBarop; 11 — HarpeBareiabHOE
YCTPOMCTBO OTOILICHUS.

TemmonoTrpeOstoniye yCTAaHOBKM MOTYT MPHUCOCAUHITHCS K CETH IO
3aBUCHMOM M HE3aBHCHUMOM cxeMaM. B mepBoMm ciydae BoAa M3 TEIUIOBOM CETH
HENOCPEJCTBEHHO MOCTYIMAET B OTONMUTEIbHbIE YCTpoiicTBa noTpedureneit (puc. 10,
a, 0), BO BTOPOM Cliydyae — MPOXOAUT 4Yepe3 TeIIOOOMEHHUK, B KOTOPOM HarpeBaeT
BTOPUYHBII TEMJIOHOCUTENb, HCIOJb3yEMbIi B HarpeBaTelIbHBIX YCTpPOMCTBaX
norpebutenst (puc. 10, B, r1). VYcranoBku ['BC B 3akpbIThIX cHCTEMax
PUCOETUHSIOTCS K TEMJIOBOW CETH TOJIBKO M0 He3aBUCcUMOM cxeme (puc. 11, 12).

Cwmecutens — anmeBatop (18 m 25 na puc. 10 u 10, 17 na puc. 11, 12)
MOJIMEIIIMBAET K TOpsSYed BOJE OXJAXKJACHHYIO BOJYy W3 OOpaTHOW JIMHUM JUIS
CHUKEHHUSI TEMIIEPATYPhI BOJIbI, IOCTYMAOLIEN K HAIrPEBATEIbHBIM YCTPOUCTBAM.

Jlist obecrieueHus MOCTOSIHHOM TeMriepaTypbl ropsueit Bosbl B cucteme ['BC
(me Hmxe 50°C) npumensercs umpkyidanuonHas cxema ['BC. Iupkynsuus
npousBoautcs HacocoM 4 (puc. 11). Bo BpeMs maiioro pacxoja ropsyed BOJbI
(HOYHOE W JHEBHOE BpEMs) JaBJICHHE BOJAbI Ieped OOpaTHbBIM KijamaHoMm |
MOBBIIIAETCA U BO3pacTaeT HUpKyJsiius Boasl B cucteme [ BC. B ciywae Gompioro
BOZOpa30oOpa JaBlieHWE TMepe] KJIanmaHoM | CHWXKaeTcs, M YMEHbIIAETCS
UUPKYJSLIUOHHBIA PacxoJ, HO BO3pacTaeT pacxol BoAbl B mojaromieil nuaun CB u
CTOSIKaxX 8, IO3TOMY CHHM>KAETCSI BBICTBIBAHUE BOJIbI 110 IyTH K MOTPEOUTEITIO.
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OCHOBHBIMM HEAOCTATKAMHU 3aKPBITBIX CUCTEM SIBJISIFOTCSL:

1. CnoxHocTh oOopyaoBaHuss W dkciutyarauuu cucrem ['BC  BceneactBue
YCTaHOBKH BOJIO — BOJIIHBIX MTOJOTPEBATEIIEH;

2. HakumeoOpazoBanwe B mojaorpeBatenssx u TpybompoBogax ['BC mpu
UCIIOJIb30BAaHUU BOJIOMIPOBOJHOM BOJIbI, MMEIOIIEH BBICOKYIO KapOOHATHYIO
)kecTkocTh XK,

3. Koppo3us ycranoBok noaroroBku ropstuerd Boasl B UTII u LTIl Bciencreue

UCII0JIb30BaHUs B HUX HEJI€a3pUPOBAHHON BOJIOIIPOBOJHOMN BOJBI.
OTkpbIThie cucTeMbl. OCHOBHBIMM THUIAMU OTKPBITBIX CHUCTEM SIBIISIOTCS
JBYXITPOBOJ/IHBIE CUCTEMbI TETUIOCHAOKEHHUS.

Bo3MoxkHbIE BapuaHThl MPUCOETUHEHHS MOTpeOuTeNed K TaKUM CUCTEMaM
npuBeneHbl Ha puc. 12. Ha stom pucynke nudpamu o003HAUYEHBI: | — perynsarop
NOANUTKH; 2 — NOANUTOYHBIA HAcoc; 3 — CeTeBOM Hacoc; 4 — MOJIorpeBaTelb
00paTHOM BOJIBI; 5 — BOJIOTPEHHBIN KOTE; 6 — MOTPEOUTEIN TOPsIUe BOJIBI B CUCTEME
I'BC; 7 — notpebutenu TEIUIOTHI B CUCTEME OTOIUICHUS; 8 — BO3MYIIHbIE KpaHbl;, 9 —
aKKymyJsiTop ropsiueit Bogsl B cucteme ['BC; 10 — pacmmpurtenbHbIil 6ak B cucTeme
ortorienusi; 11 — mogorpeBarens BOAbl B HE3aBUCHMMOW CUCTEME OTOIUIEHUS; 12 —
HAacOC UUPKYJSILMM BoAbl B cuctemMe otoruienus; 13, 18 (19) — perynstopsl
TEMIIEpaTypbl BO3lyxa B nomelieHusx; 14 — obparnele kiamassl; 15, 20, 23, 25 —
pEryasTOpbl TEMIEPATYpbl Tropsyell Boabl y mnorpedureneil 6; 16 — Hacoc s
UUPKYJSIUUA BOJABI B OTOINUTENBHOW CHCTEME MpPHU OTKIIOUYEHHHM TEIUIOBOM CETH
(macoca 3); 17 — sneBatop; 21 — MOCTOSIHHOE CONPOTHUBIICHUE (JIpOCCeNbHAS 11aiioa);
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22, 277 — perynarop pacxoja BOJbl U3 TEIUIOBOW CETH; 24 — HACOC PEUUPKYIISLIUAN
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BoabI B cucteme I'BC; 26 — cMecuTens.

OTonuTeNbHbIE YCTAHOBKU MPUCOEIUHSIOTCS K TEIUIOBOM CETH MO TEM XKE
cxeMmaMm, Kak U B 3aKpBITBIX CHCTeMaX TeIulocHaOkeHusl. CxemMbl MPUCOEIUHEHUS
yctaHoBOK ['BC mpuHUMNHANIBHO OTJIMYAKOTCSA OT pacCMOTpPEeHHBIX panee (puc. 10).
['opsiuee BomocHaOxeHre NoTpeduTeNneld MPOU3BOAUTCS BOJAONW HEMOCPEICTBEHHO U3
TerioBoi cetu (puc. 12, a). Boxa u3 noxaromieit iunuu | nmoctymnaer yepes kiamnaH
perynsropa TeMreparypsl 25 B cMmecurenb 26 (puc. 12, 6). B 3T0T Xe cmecutTenb
noctymnaer Bojaa u3 ooparHoi uauu Il yepe3 oOpaTHsbiil kinanan 14; B cMecurene 26
MOJJICPXKUBACTCSL TOCTOsSIHHAsE Temmepatypa (okoio 60°C). OOparHblif Ki1anaH
NpEensTCTBYeT nomnafaHuto BoAbl u3 JuHuM [ B nuuuito II. 3apsaka akkymynsaropa
ropsiyeil BoAbl 9 MPOM3BOAUTCS MOJ HAIOPOM BOJBI B TEIUIOBOM CETH MPU MajoM
Bosiopa3bope morpedutensimu 6. [lpu yBennueHuM Boaopa3dopa ropsiyas Boja U3
AKKyMyJIsITOpa 9 1moj| CTaTHYECKUM HAIOPOM NOCTYIAET K noTpedurensm. Perynarop
pacxona 22, yCTaHOBJICHHbIA Ha 0OIIeW mnoparouied JUHUM aOOHEHTCKOrO BBOJIA
(UTII), nogaep:xxkuBaeT NoCcTosIHHBIN pacxoa Boabl Ha ' BC u otomnenue (puc.12, B).
Bo Bpemsa mnosbimeHHoro paszbopa Bonabl Ha I'BC cHukaercs mojmaya BOAbI Ha
ororieHue. HeponanHas Ha OTOMJIEHHWE TEIJIOTAa KOMIEHCUPYETCS B Yachl Majoro
orbopa Boael Ha I'BC. Ha cxemax (puc. 12, r, 1) MecTHOe peryaupoBaHHe
OTOIUTEIBHON HArpy3KU MPOU3BOJUTCS IO TEMIIEPATyPE BO3AyXa B MOMEIIEHUSIX (110
3aBUCUMOM M HE3aBUCUMOM CXEMaM).

3HauuTeNbHAs YacTh BOABI M3 TEIUIOBOM cetn pacxonyerca Ha ['BC,
BCJIEJICTBUE Yero TpeOyroTcsi OosblIne pacxojibl BOJbI, MOJAOIPETON MPUMEPHO 10
70°C, Ha TOANMMUTKY CETH, O5TO IIO3BOJISIET HCMOJIb30BaTh B 3HAYUTEIbHBIX
KOJIMYECTBAX OTXOJAIINE TEIUIble BOJbI ¢ Temneparypoi 15...30°C, umeromuecs Ha
ANEKTPOCTAHUUIX U MNPOMBIIUIEHHBIX MPEANPUATHSIX, YTO JAET SKOHOMHIO TOIUIUBA.
IIpyn oTKpbITEIX cuctemax ymnpomaercs obopynoBanue WTII (oTcyTCTBYHOT BOMO-
BojsiHbIe togorpesarenu ['BC).

Henoctarku OTKPBITBIX CUCTEM:

a) YCIOXHEHHUE U YIOpOKaHUE MOJTOTOBKH BOJIbI B UCTOUHUKE TEIJIOCHAOKEHMUS;

0) HectabuibHOCTh BOABI 'BC 1o 3anaxy, IBETHOCTH U CAHUTAPHBIM Ka4eCTBaM;

B) YCIOXHEHHE OHKCIUTyaTallud W3-3a HECTAOMJIBHOTO THIPABIMYECKOr0 pPEKUMA
TEIJIOBOM CETH BCIEACTBUE IEPEMEHHOT0 pacxo/ia BOJbl 00paTHOM JIMHUH,

I) CIOXHOCTb KOHTPOJIUPOBAHUS HEMPOU3BOAUTEIBHBIX YTEUEK BOJBIL;

1) yBeIUYeHHE 00beMa CAHUTAPHOT'O KOHTPOJIA BOJbI B CUCTEME TEINIOCHAOXKEHHUS.

[TapoBbie cucTembl OBIBAIOT JABYX THIIOB: C BO3BpaTOM KOHJEeHcaTa U 0e3
BO3BpaTa KoHJeHcaTa. Ha mpakTuke IIMPOKO NMPUMEHSETCSl OJHOTpYOHas mapoBas
CUCTEMA C BO3BpAaTOM KOHJEHcaTa, NpuBeleHHas Ha puc. 13. Ha stom pucyHke
NpUBEJICHb: | — UCTOYHUK Mapa; 2 — MapoBOM KiamaH; 3 — BO3AYIIHbIA KpaH; 4 —
apoBOe 00OTpeBaTEIHHOE YCTPOMCTBO; 5 — KOHACHCATOOTBOAYMK; 6 — OOpaTHBIM
KJIanaH; 7 — KOHJIEHCATOCOOPHUK; 8 — KOHJAEHCATHBIM HACOC; 9 — HMUPKYJISALHUOHHBIN
Hacoc; 10 — mapoBoasHOW TemmooOMeHHUK; 11 — pacmumputenpHbId Oak; 12 —
BOJSIHOE 00OrpeBaTeNbHOE YCTPOWCTBO; 13 — perynsTop TemiepaTypbl BOAbI B
cucteme ['BC; 14 — akkymynsaTop ropsiuei Bosibl; 15 — notpeOurenu ropsiueil Boabl B
cucteme I'BC; 16 — peaykuuonHoe ycTpoictBo; 17 — morpeburenu mnapa Ha
NpeAnpUATUN; 18 — MEXaHUYECKU TEPMOKOMIIPECCOP.
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TPaHCHOPTUPYETCA 110 HEM K TEIUIOBbIM noTpeduTensm. Konaencar ot notpedureneit
BO3BpAIla€TCA K HCTOYHHUKY TEIUIOTBI 10 KoHaeHcartonmpooay II. Cxema
OPUCOECIMHEHUs TNOTpeOuTeNe K MapoBOM CETM 3aBUCUT OT MapoHCHapsArolIeH
ycTaHoBKM. Ha cxeme a) mokasaH ciiydaid, Korja nap noJaeTcsi HelmoCpeICTBEHHO B
o0orpeBareyibHbIE YCTpPOMCTBa, IIOCJIE KOTOPBIX CKOHJIEHCUPOBABIUIMMCSA Tap
(KOHJIEHCAT) CKAIJIUBAaeTCsl B KOHJIEHCATOOTBOIYMKE 5 M yepe3 oOpaTHBIN KiamaH 6
CJIMBAETCSl B KOHJEHCATHBIN 0aK 7, OTKyJia KOHJIEHCATHBIM HaCOCOM TepeKaynuBaeTCs
K UCTOYHUKY Mapa 1. B kauecTBe MCTOUYHMKA Iapa, MOAAaBa€MOro B NapOBYIO CETh I,
MOET OBITh JUOO MapoBOM KOTEN, JMOO CleNHUabHbIE MPOMBIILIEHHBIE OTOOPHI
napa ot padoTaromieil TypOUHBI SJIEKTPOCTAHIIHH.

Ecin map He MoxeT OBITh IMOJaH HEMOCPEACTBEHHO B OTONUTEIbHbBIC
yCTaHOBKM (puc.13, a) WM B YCTAaHOBKH MOJArOTOBKH ropsitueil Boasl st [ BC, To
MPUCOEANHEHNE BBIMOIHAETCS IO HE3aBUCUMBIM cxeMaM (puc. 13, 0,B).

TexHonoruyeckue MaponoTpeOsIFONIMe YCTAHOBKM 17  IPOMBIIUIEHHBIX
OPEANPUATANA IPUCOETUHSIOTCS JTMO0 HEMOCPEICTBEHHO K apOBOM CETH, JIHO0 Yepes
peaykuuonnsle ycrpoiictsa (PY) 16 (puc.13, 1, n).

Bospar kongencara, Ttemneparypa kotoporo 40...90°C, mno3Bosser
3HAUUTEIBHO  TOBBICUTH  SKOHOMHMYHOCTh  MCTOYHMKAa mapa. [loBblmenue
SKOHOMHMYHOCTH JIOCTUTAETCS BCIIEACTBUE:

- DKOHOMUH TOIUIMBA HA MOJOTPEB 3aMEIIAONIEN KOHIEHCAT ChIPOM BOJIBI;
- YMEHBUIEHHUS pacxoja ChIpOH BOJBI;
- YMEHBIIEHUS 3aTpaT Ha XMMUYECKYI0 OUHUCTKY ChIPO BOJBI.

B Tex cnywasx, Korja JaBlIEHHE Iapa B I1IApOBOM CETH MEHbLIE, YEM
TpeOyemoe JUIsl TEXHOJIOTMYECKOrO0 MpOLEecca, OHO MOXKET ObITh IOBBIIICHO MPH
IOMOIIM KoMITpeccopa 18 ¢ 3JIeKTpHUYECKUM I MEXaHUYECKUM IIPUBOJIOM.

CucremMbl MapoBOrO OTOIUIEHHMS [0 CPAaBHEHHUIO C BOJSIHBIMH HMEIOT
HEKOTOPbIE MPEUMYLIECTBA:

BO3MOXHOCTb OBICTPOI'O HarpeBa MOMEILEHUN U OBICTPOrO OTKIIFOUEHHS;
MEHBLINE THIPABINYECKUE CONPOTUBIICHUS;
MEHBLINE KallUTAJIbHbIE 3aTPAThl U IKCILTYyaTAllMOHHBIE PACXO/IbI.

HenocraTtku mapoBbIX CUCTEM:

- HEBO3MOYKHOCTbH LICHTPAJIBHOT'O PETYJIMPOBAHUS;

- BBICOKHE TeMrepaTypbl HarpeBaTeabHbIX ycTpoicTs (100...150°C);
- ObICTpas Koppo3us TpyO, 0COOEHHO KOHJIEHCATOPOBOIOB;

- TIOBBILICHHBIE TEIJIOBBIE ITOTEPH;

- IIyM B IapOIpPOBOJIAX.

Bo3aymnble cucrembl. [Ipu oOorpeBe NpPOU3BOJCTBEHHBIX MOMEIICHHMA
BO3yXOM, IOCJIEHUI HarpeBaeTcs B CHELMAJIbHBIX YCTaHOBKax — Kajopudepax
TEIJIOTOM mapa, ropsiaer BOABI UM JBIMOBBIX I'a30B.

CucreMbl BO3IyIIHOIO OTOIUIEHUS MOT'YT BBIIIOJIHATHCS:

- C €CTECTBEHHBIM JBMKEHUEM HArpeBaeMoro BO3AyXa U C MPUHYAMUTEIbHBIM (MpU
OMOIIY BEHTUJISITOPOB);
- € MECTHBIM IPUTOTOBJIICHUEM TOPSYEr0 BO3AYyXa U C LIEHTPAIbHBIM.

[To xayecTBy MOJaBaeMOro BO3/JyXa CHUCTEMbl BO3AYLIHOTO OTOIUICHMS (pHC.

14) nenarcs Ha TpU TUMA: TMPSAMOTOYHBIE (a), C MOJTHOM peuupkysmuedr (0) u ¢

45



JacTUYHOW  perupkymsmuedn  (B). Ha  puc.14  06o3HaueHBI: 1 —
BO3/lyXOHarpeBarejibHas YCTaHOBKA; 2 — MOJAIOIINE BO3AYXOBOJbI; 3 — yAAIAIOIINE

BO3AYXOBOJAbI, 4 — PEUUPKYJISLUUOHHBIE BO3AYXOBOABI, 5 — OTaILUIUBAEMOE
IIOMCIICHHUC.
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B npsAMOTOYHBIX CXeMax HarpeBaercss W IOJAETCA B IIOMELIEHHUE TOJBKO
HapyKHbIA BO3yX. B cucTeémMax ¢ MOJHON penupKyIsALHAEeN HArpeBaeTcs U NOAACTCS
TOJIKO BO31yX, 3a0upaeMblii u3 momemieHus. B cucremax ¢ 4acTUYHOU
PELUPKYJIALMEN HAarpeBaeTcss W IOJAETCA B IIOMEIICHUE CMECh HApyKHOTO U
PELUPKYJSALMOHHOIO BO31yXa, MPUYEM YacTh BO3JyXa MOMEILIECHUS B KOJUYECTBE,
PABHOM KOJIMYECTBY HapyKHOI'O BO31yXa, YAAISAETCA U3 TOMELIEHNUS.

Cucrembl C pEeUMPKYJISIUUMEN TNPUMEHSIOTCS IPU YCIOBHHM, YTO B BO3AYyX€
IIOMEILICHHUsI HE COJEp)KaTcs BpeaHble BewecTBa. [Ipy HanmMumm MX IDPUMEHSIOTCA
IPSIMOTOYHBIE CXEMBI C ITOJTHOW CMEHOM BO3/lyXa B IIOMELIECHUHU.

3.2. UICTOYHHUKH TEIJIOBOM IHEPTrUHA

CymectByer JABa OCHOBHBIX BHJAa HCTOYHUKOB TEIUIOBOM 3HEPrUU
(TeTIOHOCUTENU — Iap U ropsiyasi Boja): korenbuble u TOL] [4, 5].

Ecmu TOL, kak yke€ OTMEHaJIOCh BBILIE, SIBJISIETCS UCTOYHUKOM U TEILUIOBOU H
AIEKTPUUYECKOUN SHEPTUHU, TO KOTEIbHAas BEIPA0ATHIBAET TOJBKO TEIUIOTY.

KorenpbHass — 3TO COBOKYIIHOCTH YCTPOMCTB, COCTOAIIAs W3 KOTJIOB,
BCIIOMOTaTEILHOI0 O0OPYJOBAHUSI U CUCTEM XPAHEHMS, MOJATOTOBKH M TPAHCIOPTa
TOILJIMBA; MOJTOTOBKH, XPAaHECHUS W TPAHCIOPTA BOJIbI; 30JI0- U NLJIAKOYAAJECHUS, a
TaK)X€ COOPY>KEHUH ISl OUUCTKU JbIMOBBIX I'a30B U BOBI.

['maBHBIA B37EMEHT JHO00Or0 HMCTOYHHMKA TEIUIOBOM SHEPrMM — KOTEJIbHAs
YCTaHOBKA, CIy)Kallas i BbIPaOOTKM mMapa wid Topsyer Boabl. KoTenbHas
YCTaHOBKAa — 9TO COBOKYITHOCTh KOTJIa U BCIIOMOTaTeIbHOTO o0opyaoBanus. Koren —
9TO KOHCTPYKTHBHO OOBEAMHEHHBIA B OJIHO I€J0€ KOMIUIEKC YCTPOMCTB IS
IIOJIy4YE€HUs Nlapa WIM HarpeBa BOJBI NOJ JABJICHUEM 3a CUET TEIUIOBOWM DHEPIUU OT
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CKMT'aHUSI TOIUIUBA.

Kotnbel mogpasaensirorcsa Ha napoBbie, BOAOTPEUHBIE U TAPO — BOAOTPEUHBIE.

[TapoBble KOTIBI JENSATCS HA HHEPreTUYECKUE M KOTIbl MPOMBIIIJIEHHOM
TEIMJI0HEPT€TUKHU.

DHepreTuyeckue KOTJIbl BXOAST B COCTaB TEIUIOBBIX 3JIEKTPOCTAHLMHA U
CIy’KaT ISl TOJIyYEHHUs IEPErpeToro BOJSHOIO Iapa pa3JIMYHbIX JABJICHUH U
TEMIIEPATYD.

KoTapl  mpoOMBINIZIEHHOW — TEMJIOPHEPTeTUKH — CIyKaT il BBIPAOOTKH
HACBIIIEHHOTO WM MEPErpeToro mapa HU3KUX U CPEAHUX IMApaMeTpoB. DTOT Map
UCTOJIb3yeTCs TM00 B KAUECTBE TEXHOJIOTMYECKOTO B IIPOU3BOCTBEHHBIX MpOLEccax
OpeanpusTus, Ju0o Ui MPUTOTOBICHUS Topsyeil BOJAbl HA HYXIbl OTOILJICHHUS,
BEHTUJISIIIMY, KOHIUITMOHUPOBaHUS U ropsiaero BojgocHabxkenus (I'BC).

Bopnorpeiinple KOTJIBI MOTYT YyCTaHaBiauBarbCsid Kak Ha TOL[, Tak m B
KOTeNbHBIX. Harperas B HUX BO/A UCIIONB3YETCS I TEX K€ HY K.

[TapoBble KOTJIBI MOTYT UMETh Pa3jiu4Hble KOHCTPYKLIMU M KOMIOHOBKM. Ha
puc. 15 npencrasien naposoii koten I — oOpa3zHoit komnoHoBku. Ha 3Tom pucyHke:
1 — kamepHas Tonka; 2 — 3KpaHHbIe TpyObl; 3 — OonmycKHbIe TpyObl; 4 — QecToH; 5 —
OapabaH; 6 — KOJUIEKTOP MEPErpeToro napa; 7 — TpakT BOJbI; § — MaporneperpeBaTelb;
9 — skoHoMaii3ep; 10 — Bo3ayxoHarpeBaTenb; 11 — HUKHUE KOJIEKTOPHI.
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Bopna B 3x0oHOMaM3epe W map B mapoIeperpeBareiie IBUXKYTCS OJHOKPATHO U
OPUHYAUTENBHO — B DKOHOMaW3epe II0J JEWCTBUEM NUTATEIbHOIO HAcoca, B
naporeperpeBareiie — Mo AaBjieHueM mnapa B 6apadaHne.

bapabaHn, skpaHHble W OIYCKHbIE TpPYyObl, a TaKXKEe HUKHUU KOJJIEKTOP
00pa3yoT UUPKYJISILUOHHBIA KOHTYp. B 3TOM KOHType TEMJIOHOCUTEIb IBHXKETCS
MHOTOKpPAaTHO TOJ JEWCTBHEM pAa3jIM4YHON IUIOTHOCTU BOJBI B HEOOOTrpeBaeMbIX
OIYCKHBIX TpyOax M MapoOBOJISHONW CMECHM B 00OrpeBaeMbIX MOJBEMHBIX TpyOax
SKpaHOB. B 3aBUCMMOCTH OT THUMA KOTJa YUCIO TAKMX KOHTYPOB MOXKET JOXOJIUTH J10
BOCEMHA/ILIATH.

[TapoBpie KOTJIIBI C MHOIOKPAaTHOM LMPKYJSLMUENH OTIMYAKOTCS HAIUYUEM
OapabaHa — €MKOCTH IS cemapanuu W cOopa mapa — W W3TOTaBIMBAIOTCS JUIS
noJyyeHus napa ¢ nasienuem g0 18 Mlla.

JUist mosydeHus napa OKOJOKPUTHYECKUX M CBEPXKPUTHUECKHX I[1apaMeTpOB
OPUMEHSIOTCS TMPSAMOTOYHBIE KOTJIBI, B KOTOPBIX OTCYTCTByeT Oapaban, a
TEIJIOHOCUTENBL COBEPIIAET OJHOKPATHOE JBMIKEHHE, KaK JTO ITOKA3aHO Ha puc. 16,
rae 1 — skoHOMaiizep; 2 — HCHAPUTENBHBIE JKpPaHbl; 3 — MapoNEeperpeBaTelib
LIMPMOBBII; 4 — MaponeperpeBaTeb KOHBEKTUBHBIM.
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B npamMoTOYHOM KOTJIE TEIUIOHOCHUTENh IOCJIE€A0BAaTEIbHO IPOXOJIUT BCE
MIOBEPXHOCTU HarpeBa. B BepxHEWl 4acTHM SKpaHOB Map MEpPerpeBaeTcsi, MPOXOIUT
4yepe3 IMIMPMOBBIH M KOHBEKTHBHBIM MEPErpeBaTENIM U MOCTYIAST K IMOTPEOUTEIISM.
[IpssMOTOYHBIE KOTJIBI HYXKJAIOTCS B 0CO00 TIIATEIHPHOW OYMCTKE MUTATCILHON BOIBI
B COOTBETCTBUHU C HOPMAMHU KA4E€CTBA MUTATEIBLHOU BOJIBI JJIA IPSIMOTOYHBIX KOTJIOB.

B Bo3myxomoporpeBaTensix KOTIIOB OCYLIECTBISCTCS MOJOTPEB BO3IyXa IS
YIYUIIEHUS MPOLIECCOB TOPEHUS M CHHXKEHUS TEIJIOBBIX ITOTEPH B KOTJIE.

CoxuraHue TOIUIMBA MPOUCXOJUAT B TONKAX JIBYX OCHOBHBIX THIIOB: CJIOEBOU H
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KaMEPHOW. B cl0eBOM TOIKE IMPOUCXOAUT NOPEHUE KYCKOBOTO TBEPAOrO TOIUIMBA,
KOTOPO€ YKJIAIbIBACTCA IUIOTHBIM CJIOEM HA KOJOCHUKOBYIO PEIIECTKY M BCTyIaeT B
pEaKkuI0 C KHCIOpPOAOM Bo3ayxa. KamepHble TOmKM ciiy)KaT ISl COKUTaHUS
IBUIEBUIHOTO TBEPAOTr0, ra3000pa3HOI0 MU 5KHUJIKOTO TOILIMBA.

[TapoBpie  KOTJIBI KJIACCUPUUUPYIOTCS MO LEJIOMY pAIy HPU3HAKOB:
KOHCTPYKIIMM, KOMIIOHOBKE  TIOBEPXHOCTH  HArpeBa, IPOU3BOAUTEIBHOCTH,
napaMeTpaM Mapa, BHAY MPUMEHSEMOIro TOIUIMBA, CIOCOOY MOAauu M CHKUTAHUS
TOIUIMBA, JABJICHUIO AbIMOBBIX I'a30B.

Hampumep, KOHCTPpYKTMBHO TapoBble KOTJIBI ObIBAlOT TmpojeTHbie, [ —
obpasznbie, T — oOpasubie, H — obpa3neie u ap. Hambonee gacTto BcTpevaromuecs
KOHCTPYKIMHU TMMapoBbIX KoriioB Ha TOC — Il — oOpa3Hbie, B MPOMBINIICHHOMN
TEIUIO3HEpreTuKe — nposyietHsie u I1 — obpasuble. [lo naBaeHUO JHIMOBBIX Fra30B OHU
JEJSATCS. Ha KOTJIBI: C YPABHOBEIIEHHOM TAroM (AaBiieHHe AbIMOBBIX ra3oB Ha 10...30
[la MeHbILIE aBiIEHUS OKPY’KAKOLIEH Cpeibl); MOA HAITYBOM (JIAaBJIECHUE JBIMOBBIX
razoB Ha 3...8 klla Oonblie AaBJIEHHS] OKpPYXaroLEHd cpeabl); IMOJ JABICHHEM
(1aByeHHE JBIMOBBIX Ia30B OKOJIO YETHIPEX Meramackaiei).

[IInpoko pacnpoCTpaHEHHBIMH NAPOBBIMU KOTJIAMM SIBJIAFOTCS BEPTUKAIBHO-
BoAoTpyOHble KoTibl THna JKBP, mnpeanaznaueHHsle s MOpPOM3BOJICTBA
HachlleHHOTO napa nasieHueM 1,4 Mlla. [laponpon3BOAUTENBHOCTh UX COCTABISAET
4; 6,5; 10; 20 1/4 mpu paboTe HA TBEPJIOM TOIUIMBE U yBenuuuBaeTcs B 1,3... 1,5 paza
npu pabote Ha ma3zyTe u raze. B nactosimee Bpemsi Bzamen JIKBP Boimyckaercs
HOBAsl cepusl KOTJIOB NPOU3BOJUTENBHOCTBIO OT 2,5 10 25 TOHH HACBILIEHHOTO WIH
neperperoro napa B yac tunoB KE (s ciioeBoro cxuraHusi TBEpAOro TOIUINBA) U
JE (st paboThl HA Ma3yTe U Tase).

B npoMBbIIUIEHHON TEIIIOIHEPIETUKE UCIIOIB3YIOTCS TAKXKE MapoBble KOTIbI 11
— o0pasnoi kommoHoBkH TUNOB ' M50-14/250, 'MS50-1, BK375-39/440. KoTel Tua
I'M moryT paborath Ha raze win ma3yte, a bK3 — Takke 1 Ha TBEp/1OM TOIUIMBE.

[TapoBble KOTIIBI pa3anu4aroTCs MO0 KOHCTPYKLHWH, THILY, TIPOU3BOIUTEIBHOCTH,
napamMeTpaM Iapa v BUay NpUMEHSIEMOI0 TOILJIMBA.

Kotner manoit (mo 25 1/4) u cpeaneit (160...220 T/4) npoU3BOIAUTEIBHOCTH C
nasieHneM napa g0 4 Mlla npuMeHstoTcsl B IPOU3BOACTBEHHBIX UM OTONHTENIBHBIX
KOTEJIbHBIX [UJIl TOJYy4YE€HUs TEIUIOBOM OHHEPrMM B BHJAE Iapa, HUIYUIEr0 Ha
TEXHOJOTUYECKUE U OTOMUTENHLHO — OBITOBBIC HYK/IbI.

Kotasl nponsBoauTenbHOCTHIO 10 220 T/4 UMEIOT €CTECTBEHHYIO LIUPKYJISIIUIO
0e3 mIpPOMEXYTOUHOTO IeperpeBa Mapa W MPUMEHSIOTCS Ha IPOMBIIIICHHbBIX
TEIJIOIHEPTeTUUECKUX ycTaHOBKax u TOLI.

Bogorpeiinpie KOTJIbI IpeAHa3HAYEHbI I IOATOTOBKH TEIUIOHOCUTEINSI B BUAE
ropsiueid BOJBI JJIi TEXHOJOTMYECKOr0 MCIIONIb30BaHUsI U OBITOBOro (OTOILICHUE,
BEHTWIALINSA, KOHAUIIMOHUPOBAHUE U TOpsYee BOJOCHA0KEHHUE).

Bogorpeiinpie KOTJIBI MOTYT OBITh YUyT'YHHBIMH CEKIIMOHHBIMU W CTaJbHBIMH
BOAOTPYOHBIMU.

UyryHHblE CEKLUHOHHBIE BOJOIPEMHBIE KOTIbI, Hampumep, TunoB KY-1,
«YHuBepcaimm», «bparck», «OHeprus» W p. OTIMYAKOTCA pa3MepaMu U
KOH(UTypaluen YyryHHBIX CEKIMI; MOIIHOCTh 3TUX TUIOB KOTiI0B — 0,12... 1 MBT.

CranbpHble BogoOrperHbie KOTIbl uMeroT MapkupoBky TBI', IITTBM u KB. Ot
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KOTJIBl OTIIyCKaroT Boxy ¢ temmeparypor a0 150°C m maBnenmem 1,1... 1,5 Mlla,
TermIonpoBoaHOCTHIO OT 30 1o 180 I'kan/4 (35...209 MBT).

Kotasl Tuna [ITBM pabotator Ha raze u mazyre. Kotisl Tuna KB sBastores
yHU(GUUIHMPOBAHHBIMU, NPEAHA3HAYEHHBIMU /J1s1 pabOThI Ha TBEPJIOM, Ia3000pa3HOM U
AKUJKOM TOIUIMBE. B 3aBUCHMOCTH OT BHJIa U cIOC00a CHKUraHus TorimBa KoTiibl KB
nensitess Ha KBTC (cnoeBbie MexanuszupoBanubie Tonku), KBTK (kamepnas Tomka
JUISL CO)KUTaHUs TibuieBUAHOTO TorunBa), KBI'M (st cxxuranust raza u Masyra).

Tennoanexrpouentpanu (TILl) — 3To cTaHMM KOMOMHHUPOBAHHOW BHIPAOOTKHU
ANEKTPUYECKON M TEIIoBOM »Heprum. lleperperbiii map OT KOTJIa MOJAETCS Ha
JIOTIATKHU MapoBOM TypOWHBI, 3aKperyieHHbIe Ha poTope. [loa Bo3melicTBrEM SHEPTHH
napa porop TypOMHBI Bpaliaercsi. IJTOT POTOP JKECTKO CBSA3aH IPU IOMOIIU
COEIMHUTENBHON My(TBI C POTOPOM 3JIEKTPOTE€HEPATOpa, NMPHU BPAIIEHUH KOTOPOIO
BbIpa0aThIBaeTCs 3JeKTpo3Heprus. [lap, 4acTMUHO OTHABIIMI CBOK SHEPIHIO B
TypOHMHE, MOCTYIMaeT MOTPEOUTENsIM JHOO0 I TEXHOJOTHYECKOTO HCIOIb30BaHMUS,
au00 7151 HarpeBa BOJIbI, I0JIaBAEMOM MOTPEOUTEIISM.

Ha TOL npumenstorcs TemiopUKauMOHHBIE TYpOUHBI ¢ TMPOMEXYTOUYHBIMU
TermI0(PUKAUMOHHBIMU OTOOpaMH apa U TYpOUHBI C TPOTUBOIABIICHUEM.

Tennoras cxema TOLI ¢ npoTuBoaBieHueM TypOUH MOKa3aHa Ha puc. 17, rae:
1 — mapoBoi koTen, 2 — mapoBas TypOuHa, 3. 2JIEKTpUYECKHM reHeparop, 4 —
noTpeOuTENb TEIUIOTHI, 5 — KOHACHCATHBIA HAcOC, 6 — nea’parop, 7 — NUTATEIbHBIN
HacocC.

Teroast cxema TOI] ¢ TermnoguKkaMOHHBIME TypOMHAMU TMOKa3aHa Ha PHC.
18, rme 1, 2, 3, 4 cooTBEeTCTBYIOT 00O3HaUeHHSAM puc. 17, 5 — cereBoil Hacoc, 6-
KOHJIEHCATOp, 7 — KOHJIEHCATHBIN Hacoc, 8 — pea’parop, 9 — nuTarenbHbId HACcOC.

TOLl ¢ typOuHamMu C MNPOTUBOJABICHUEM XapaKTEPU3yeTCs TEM, UTO
IPOU3BOJICTBO 3JIEKTPOIHEPIUU 3/I€Ch JKECTKO CBS3aHO C OTIIYCKOM TEIJIOBOM
SHEeprum, paboTa TakOW CTAaHIMU IerecooOpa3Ha TONBKO MPU HATUYMU KPYIMHBIX
noTpeduTenei TEIIoThl ¢ MOCTOSHHBIM PAacXOJOM €€ B TEUYEHHE Troja, Hampumep,
OpeanpUsATANA XUMUYECKON WK HerenepepadbaThiBaoIIei MPOMBIIIIIEHHOCTH.

TOL ¢ TenodukaunOHHBIMU TypOMHAMU JIMIIEHBI ATOTO HEAOCTATKa U MOTYT
OJIMHAaKOBO 3(P(PEeKTUBHO paboTaTh B LIMPOKOM JMANa30HE TEIJIOBBIX HAarpy3ok. B
TEIJIOBOM CXEME MMEETCS KOHJIEHCATOp, a map sl OJ0rpeBa BOAbI OTITYCKAECTCS U3
IPOMEXKYTOUHBIX cTyneHed TypOunbl. KonuuecTBO mapa W €ro mnapaMmerpsl
PETYJIUPYIOTCS, TaKue OTOOPHI HA3bIBAIOTCS TEIUIOPUKAIMOHHBIMH B OTJIMYHUE OT
0TOOPOB, UCIIOJIB3YEMBIX ISl PET€HEPATUBHOIO MOIOTPEBA MUTATEIHHON BOBI.

Jis  TerocHaOKeHUsT TOPOJOB M HACEJICHHBIX ITYHKTOB HCIOJIb3YIOTCS
OTONUTENbHBIE KOTeNbHbIE. OHU OBIBAIOT:

a) WHAUBUIYyaJbHbIE (IOMOBbBIE) WM TPYNIOBBIE IS OTHACIbHBIX 34aHUN WU
rpynnsl 37aHuil. Tennonpou3BOAUTENRHOCTh Takux KoTedabHbIX 0,5...4 MBT, BUA
KOTJIOB — BOJOTPENHBIE YYIYHHbIE CEKLIMOHHBIC, TEMIIEpaTypa TEIUIOHOCUTEI
95...115°C, skcrnyarauuonnsii KIIJ[ nHa xamenHom yriae — 60-70%, Ha rase u
mazyte- 80-85%;

0) KBapTaJbHbIE Uil  TEIUIOCHAOXXEHWsI ~ KBapTaja WIM  MHUKpOpahoHa.
TennonpownsBoguTeabHOCTh — 5...50 MBT, BUI KOTJIIOB — CTaJIbHBIE MAPOBHIE TUIIA
JAKBP wmm JE u Bogorpeitnbie TtunoB KBTC, KBI'M, TBI, temneparypa
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teronocurenss 130...150°C, skcruryaranmonnsiii KIIJI Ha kamennom yrie — 80-
85%, Ha raze u mazyte — 85-92%;

B) pailoHHbIE I TEIUIOCHAOKEHUSI OJHOTO WM HECKOJIBKUX >KHIIbIX PpalOHOB.
TennonpownsBogurenbHoCcTh — 70...500 MBT, BuJ KOTJIOB — CTaldbHBIE BOJAOTPENHBIE
tunioB  [ITBM, KBTK, KBI'M, Ttemneparypa Ttemnonocurens 150...200°C,
skcruryarauonHslii KIIJ[ Ha kamenHoM yrie — 80-88%, Ha raze u maszyrte — 88-94%;
unu napossie Tuna JJKBP, /IE, 'M-50.
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Ecnu xoTenbHasi HOMUMO HYXJ1 OTOIUIEHUS U ropsiuero BogocHaoxenus (I'BC)
I ornyckaer map, TO Takas KOTEJbHAasi HA3bIBA€TCSl MPOMBIILICHHO-OTONUTEIbHOM.
Ecnu xorenbHas obecrneunBaeT TEIUIOBOM SHEPrueil B BUIC Mapa U TOPSYEH BOJIBI
TOJIbKO HY>K/Ibl IPEANPUSATHS, TO TaKasi KOTEJIbHAsI HA3bIBAETCS TPOMBIILICHHOM.

KortenbHble MOryT OBITH TakXke€ TOJBKO C BOJOTPEHHBIMU KOTJIAMHU
(BomorpeiiHasi KOTelbHasi), TOJIbKO C MapOBBIMU KOTJIaMu (TIapoBasi KOTEJIbHAs) U C
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NapOBBIMU U BOAOTPEMHBIMU KOTIIaMU (IIapO-BOAOIPEHHASI KOTEJIbHAS).

[Ippumep OTONUTENBHOW KOTEIBHOM € NapOBBIMM KOTJIAMHM IIOKa3aH Ha
yIpPOILIEHHOU cxeMe puc. 19. 3necy 1 — nuraTenbHbI HAcCOC, 2 — MapOBOM KOTE, 3-
napoBasi peyKunoHHas yctaHoBka (PY), 4 — Tpancnopt mapa Ha TEXHOJOTHYECKHE
HYKJIbl TPEANpUITHs, 5 — TpyOONpoBOA MOAMMUTKU TEIUIOBOM CEeTH, 6 — CeTeBOil
Hacoc, 7 — TEIUIOOOMEHHUKM IOJOTpeBa CETEBOM BOABI, 8§ — TEIUIOBas CeTh, 9 —
Ziea’parop.

3.3. TensioBbIe ceTH U MX 000OPYyIOBaAHME

TeruoBast ceTb — 3TO CUCTEMA MPOYHO U IJIOTHO COCIUHEHHBIX MEXKIY COOOi
YY9aCTKOB CTaJBbHBIX TPYO (TETUIONMPOBOJ), TO KOTOPHIM TEIUIOTA C MOMOIIBIO
TeIylIoHOCUTEeNsl (Mapa WM, 4YTO 4Yaile, Topsyed BOJbl) TPAHCIOPTUPYETCS OT
ucToYHUKOB (TOL] nnu KOTenbHbBIX) K OTPEOUTENSIM TEILJIOTHI [6, §].

Tpacca TemnonpoBoiOB BbIOMpAeTCss C y4eToM penbeda MEeCcTHOCTH,
UMEIOIIUXCS M HAaMEYaeMbIX K CTPOUTEIBCTBY HAJI3EMHBIX U MOA3EMHBIX
COOPYKEHUM, JaHHBIX O XapaKTEPUCTUKE TPYHTOB, BHICOTE CTOSIHUSI TPYHTOBBIX BOJI,
rIIyOMHE MpoMep3aHus IPYHTOB.

Crnenyer mpokjajbpiBaTh MarucTpalibHbIE TEIJIOTPAcChl B palloHax Haubosee
IUIOTHOM TEIJIOBOM HArpy3Ku, [UJIMHA HX JIOJDKHA OBITh TI0 BO3MOXHOCTH
MHHHUMAaJIbHOM.

Termnorpaccel OBIBAIOT MOJ3€MHBIE W Haa3eMHbIe. HamzemHas TpoKIagka
TEIJIOBBIX CETEW MCIOJIb3YETCSd IPU BBICOKOM YpPOBHE T'PYHTOBBIX BOJ, IUIOTHOMW
3aCTpOiike paloOHOB NPOKIAIKA TEIUIOTPACCHI, CHJIBHO TEpPEeceYeHHOM penbede
MECTHOCTH, HAJIMYUKW MHOTOKOJEHHBIX KEJIEe3HOJOPOXKHBIX MyTEH, HA TEPPUTOPHUIX
MPOMBIIIJICHHBIX NPEANPUATUN TPU HAIUYUU YK€ UMEIOIIUXCS SHEPreTUUECKUX WU
TEXHOJIOTUYECKUX TPYOOIPOBOIOB HA ACTaKagax WM BRICOKUX OMOpax.

B kunpix palioHax TOpOAOB TNPUMEHSIETCS, KaK MpPaBUiIO, MOJ3eMHas
IPOKJIaJIKa TEIJIONPOBOIOB.

TensoBasi ceTb COCTOUT W3 MPSIMBIX U HM30THYTHIX YYacCTKOB TPyOOMPOBOJIOB
(mpsiMoit 1 0OpaTHBIN TPYOOIPOBOIBI POKIIAIBIBAIOTCS COBMECTHO), KOMIIEHCATOPOB
TEMIIEpaTypHbIX YUIMHEHUH, OMOp, apMaTypbl (3aABUXKKU, BO3AYIIHbIE KpaHBI,
IpPEHaXXU W Jp.), TEIUIOBBIX KamMep M KaHaloB (IpH TOJA3€MHON MPOKIIAJIKE
TpyOonpoBoaoB). Ha puc. 20 nmokazaHa cTpyKTypHasi CXeMa TEIUIOBOM CEeTH; PsIMOM
U o0paTHbIi TPyOONMpOBOJBI HA CXEME€ TMOKa3aHbl OJHOW JHWHHEH; 3:ech: K —
KOTenbHast; (MCTOYHUK ropsiuerd Bojawl), I[1 — Il — oOpasublii kKoMIeHcatop; 31 —
3aaBwxkku; TK1...TK4 — temnoBeie kamepnl; HI...H6 — namgnucu Ha cxeme; 1 —
HOMEp Yy4acTka; 2 — quaMeTp TpyOonpoBoaa, MM; 3 — JUIMHA ydacTka, M; 4 — pacxoa
Bozbl, M /4; Cl...C5 — TemIonoTpebIsiomne 3aHus i COOPYKEHH.
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JuameTpsl TpyOOINpPOBOJOB TEIUIOBBIX ceTell Kosebmorcss or 50 MM
(pacnpenenurenbhbie ceTr) 710 1400 MM (MarucTpajibHbIE CETH).

B nacTosimee BpeMsi MPOTSIKEHHOCTh TEIUIOBBIX CETEW B CTpaHE MPEBBIIIACT
200 TBIC. KM, B TOM YHUCJE, NPOTSHKEHHOCTh TPyOONpoBoAOB ¢ auamerpoM 500 MM u
6osee okoso 30 ThIC.kM. Pamuyc AeicTBHS TEIUIOBBIX ceTel CoBpeMeHHBIX TOI]
npesbimaeT 15-20 km.

Okono 10% TemynoBBIX ceTed NpOJIOKEHBI Haa3emHO. HanzemHbie
TEIJIONPOBObl MPOKIAJIBIBAIOT HAa OTAEJIBHO CTOSLIMX ONopax (HU3KUX WU
BBICOKHX), Ha 3CTaKaJlax, Ha BAHTOBBIX KOHCTPYKIIMSX, MOABEUICHHBIX K MUJIOHAM
maur. K omopam TpyOompoBoasl kpemsTcs kectko. OmHako, B cllydae
HEOOXOMMOCTH  KOMIICHCAIIMM TEMIIEPaTypHBIX Y/UIMHEHUH TpyOOTPOBOIOB,
HEO0OXOIMMO CKOJIB3SIIee KpeIieHne TpyOOmpoBOAOB K Omope (KPETUIeHHe Ha KaTKax
WM poJuKoBoe). JIJisi yMEHbIIEHUS TEIIOBBIX MOTEPh TEIUIONPOBOILI U30JIUPYIOTCS
MUHEPaJIbHON BaTO, MOBEPX KOTOPOU KPEIATCS TOHKHUE JTUCTHI Oenoro metamia. s
3alllUTBl  OT KOPPO3UM TOBEPXHOCTh TPyO MpEeaBapUTENIbHO IOKPHIBACTCS
AHTUKOPPO3UMHBIM COCTaBOM.

Ocranbubie 90% TemIoBBIX ceTed mponoxkeHbl mnoxa 3emiieil. Okono 4%
IPOJIOKEHBI B TPOXOJHBIX KaHaIaX W TOHHENAX (MOJYNpPOXOJHBIX KaHalax). B
IPOXOJIHBIX KaHajax OOCTY>KMBAIOIIMI MEPCOHANT MPOXOAMUT B POCT, MUX BBICOTA —
2...2,5 M (puc. 21, rae 1 — BogomnpoBo, 2 — kabenb CBsI3U, 3 — CUIIOBBIE Kabenu, 4 —
KeJIe300€TOHHBIN 0OBEMHBIN JJIEMEHT, 5 — 00paTHBI TPyOONpoBOA, 6 — TPSIMOM
TpyOOIIPOBO); B MOJYNPOXOAHBIX (puc. 22, rae 1 — omopHas 1mTa, 2 — CTEHOBOU
050K, 3 — peOpucThiii OIOK TEpeKphITUA, 4 — omopa TpyOONMpoOBOAOB, 5 — OJIOK
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JTHUIIA) YETOBEK MPOXOAUT COrHYBIIUCH, UX BhICOTA OKOJIO 1,6 M, HO He HUXKe 1,4 M.
Oro wHamboiiee HaAAEKHbIE, HO W CaMble JIOPOTHE CIIOCOOBI  MPOKIAIKU
KOMMYHHUKALIUH.
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Puc. 21 Puc. 22

IIpoxoaHble KaHaibl MO3BOJSIOT BBINOJIHATH JIFOObIE pabOThl Ha TeIuloTpacce Oe3
paspylIeHHs] TOPOXKHBIX MOKPBITUH U 3eMJISHBIX pabotT. [IpuMeHsoT mpoxojHble
KaHaJbl Ha BbIBOAAX OT TOLl 1 Ha OCHOBHBIX MarucTpajsx IPOMILIOIIAIO0K KPYITHBIX
npeanpusaTuid. B mocineanem ciydae B IpOXOJHOM KaHaJle IIPOKIIAJIBIBAIOTCS HAPSALY
C TEIUIONPOBOAAMM TaKXe IMapoIpoBObl, BOJOBOJbI, TPYyOOHNPOBOABI CXKATOIO
BO31yxa, Kak 3TO MokazaHo Ha puc. 21. Ilpoxomusie kaHaibl 000pyAyHOTCA
€CTECTBEHHON BEHTWISILMEH, 3JIEKTpUYECKUM ocBelieHueM (10 30 B), npeHaxHbIMU
YCTPOMCTBAaMHU JIsl OBICTPOro OTBOJAA BOJIbI M3 KaHAJA.

B tex cnydasx, xorjma KojguuecTBo TpyO HeBenuko (2...4), HO HEOOXOaAUM
MNOCTOSIHHBIM JIOCTYN K HUM, TEIUIONPOBOJbI MPOKIAJBIBAIOTCS B MOJYIPOXOIHBIX
KaHajlaX. B HUX MOXHO MPOM3BOAUTH 0€3 BCKPBIIIHBIX PabOT OCMOTP M MEJKH
PEMOHT TETIOBOM M30JISLUU NPU BBIKJIIFOUEHHOM U3 pabOThl TEIIOBOM CETH.

TerutoBast n301s1Us B IPOXOJHBIX U IOJYIIPOXOAHBIX KAHAJIAX BBIIOJIHAETCS
U3 HECKOJIBKMX CJI0€B: THAPO(POOHBIN MaTepuan (Opu30J1) yKIaAbIBAETCS Ha METAILI,
Ha HEro — TEeIJIOU3OJSUOHHAs 000J04YKa; KpoOME TOro, Ha TMOABIXKHBIX U
HENOJBI)KHBIX ~ OIOpax  yCTaHABIMBAIOTCS  NPOKIAAKM W3  NApOHUTA  JUIS
AJIEKTPUYECKON M30JISIUU MeTalljla TpyOOIpOBOAa OT HECYLIEH KOHCTPYKIIMU KaHaja
U OKPYXAIOLIEro rpyHTa.

Oxkoso 80% TerIoBbIX ceTell MPOJIOKEHbl B HEMPOXOJAHBIX KaHayax (puc. 23,
rae 1 — Bo3aylHsbli 3a30p, 2 — TpyOONpPOBOJ C AHTUKOPPO3UNHBIM MOKpPBITUEM, 3 —
TEIUIOU30JALIMOHHBI  CIIOM € 3allUTHO — MEXAHUYECKUM  IOKpPBITHEM).
N3roraBnuBalOTCsl HENPOXOJHBIE KaHAJIbl M3 KOPOOYATBIX KEJIE300€TOHHBIX
aneMeHToB mupuHod oT 600 mo 2100 mm um BeicoTod ot 300 mo 1200 mm,
YKJIaJbIBAEMbIX JPYr Ha Jpyra € BO3IAYIIHBIM 3a30poM. BepxHee mnepekphITHe
YCTaHABJIMBAETCS C MONEPEYHBIM YKJIOHOM 4...8° U1 CTEKaHWUsI KOHJAEHCUPYIOIIEHCS
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BJIATH, YTO MPEJOTBpAIIAeT MOIMalaHue €€ Ha TPyOsl TeruioTpacchl. M3omsnus Tpyo
TEIJIOTPACCHI COCTOUT M3 TPEX OCHOBHBIX 3JIEMEHTOB: aHTUKOPPO3UITHOE MOKPHITHE
Ha MeTaJul TpyO (dMajb WK U30]1), TEIIOU30JISIIIUOHHBIN CIION B BUJIE MSITKUX MaTOB
WM TBEPIBIX CKOPJIYN W3 MUHEPAJIbHOW BaThl, MEHOCTEKJIA WM MOJUypeTaHa,
3aIIUTHOTO MEXaHUYECKOTO MOKPHITUS U3 METAJUTMYECKON CEeTKHU.

Oxkos0 6% TeIJIOBBIX CETeW YJIOXKEeHbl OecKaHaJbHO. DTO camasi JeleBas
yKJIa/IKa, HO, BO — IIEPBBIX, HAMOOJIEE MOIBEPIKEHHAS TOBPEKACHUSIM U, BO — BTOPBIX,
OHa TpeOyeT OOJBIIMX 3aTpaT MPU PEMOHTE, OCOOCHHO B YCIIOBUAX MPOKJIAJAKU B
KHUCIBIX BIIaXHBIX TpyHTax CeBepo — 3anana.

[To xoHCTpyKIMHM OecKaHAJIbHBIE TEIUIONPOBOJIBI MOXKHO pAa3AClUTh Ha TPH
TPYIIIBI: B MOHOJUTHBIX 000JI0YKaX, 3aChIITHBIC U JTUTHIC.

MakcumanbHbId TUaMETp TPyOOIPOBOJIOB, MPOJIOKEHHBIX OECKaHAIbHO, HE
noipkeH npessimath 800...900 MM H3-3a OIACHOCTH CHIIBHOTO pa3MbIBa I'PYHTA MpU
IPOpPBIBE TPYOOIIPOBOIA.

TpyOompoBOABl B MOHOJUTHBIX 0O0OJIOYKAX HM3TOTABIMBAIOTCS B 3aBOJICKUX
YCIOBUSIX, TPYOBI JJIMHOU OT 6 10 12 METPOB C TOTOBOM M30JIAIMEN JOCTABISIOTCS Ha
MECTO CTPOUTEINIbCTBA, T/I€ MPOU3ZBOAUTCS UX YKJIAJKa B MOATOTOBICHHYIO TPAHIIICIO
(puc. 24, rne 1 — 6eToHHOE OCHOBaHME (TOJIBKO MPHU CIAOBIX TPYHTaX), 2 — MecyaHast
3achllKa, 3 — rpaBUiHbIN QUILTP, 4 — 00pATHBIN TEMIONPOBO, S — YPOBEHB 3eMIIH, 6
— npsAMo# TpyOornpoBoa, 7 — qpeHaxkHast Tpy0a). CThIKM CBapUBalOTCS, HA CTHIKOBOE
COC/IMHEHHUE HaKJIAJbIBACTCS W3OJSIUMOHHBINA ciiod. M30ms1usa u3roraBiuBaeTcs U3
apMOIIeHOOETOHA, OUTyMIepauTa, OUTyMKepaM3uTa u Jip.

0;0;‘;0;0;0;.;0;0;0;’;0;.;0;0;0;0;0;0;0;0;.;0;0;0;.‘.;0;0"
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3aBUKKH, CAIIbHUKOBBIE KOMIIEHCATOPBI, BO3AYIIHUKH, OPEHAXU U Apyras
apmaTrypa IOA3€MHBIX TEILUIONPOBOJOB pa3MEUIAeTCsA, KAaK IIPaBUIIO, B TEIUIOBBIX
kamepax. Kamepsl pacronaratorcss BHE MPOE3KeH dacTu. YCTPOWCTBO W rabapuThI
KaMep JOJDKHBI oOecreunBaTh yJn00CTBO M 0€30MacHOCTh OOCykuBaHus. Bricora
Kamep B cBeTy 1,8...2 M. B nmHumie kamepsl TOMKHBI ObITh M3TOTOBJICHBI MPUSMKU
g cOopa W OTKAYKM APEHAXHBIX BOJ, a TAKKE€ THAPOU3OJSAIUS CTEH M JTHUIIA
kamepbl. Kaxgas kamepa, B 3aBUCUMOCTH OT €€ rabapuTOB, MMEET OT JABYX [0
YEeThIPEX BBIXOJHBIX JIFOKOB, KOTOPBIE JOJKHBI OBITh OTKPBITHI TOJIBKO B Cllydae
paboThI B KaMepax 0OCITyKMBAIOIIETo NepcoHania.
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3.4. lloTpeduTe M TENJIOBOM IHEPT UM
3.4.1. O6mue cBeaeHus

TerutoBass SHeprust MCHOJB3YETCS B IIPOLECCE OTOIUICHMS, BEHTWIALMH,
KOH/IMLIMOHUPOBAHUS BO3yXa, FOPSYETr0 BOJOCHA0XKEHUS, TapOCHAOKEHUSI.

OromieHne, BEeHTWIALNS, KOHIUIIMOHUPOBAHUE BO3yXa CIIY’KaT [UIsl CO3/IaHMs
KOM(OPTHBIX YCIOBHI IJIs1 IPOXKUBAHUS U TPYAOBOM JeATenbHOCTH roaeid. O0beM
noTpeOIeHUS TEIJIOBON SHEPIUM UI ATHX LeJIel ONpeaessieTcs] CE30HOM U 3aBUCHUT
IpeXae BCEro OT TeMIEpaTypbl HApY>KHOTrO Bo3ayxa. [ ce30HHBIX moTpeOuTenen
XapaKTEPHBIM SIBJIIETCSI OTHOCUTENBHO IOCTOSIHHBIM CYTOYHBIA Pacxoj TEIUIOTHI U
3HAYUTEIbHBIE €ro KOJIeOaHus 110 BpEMEHAM To/1a.

INopsiuee BogocHaOKEeHNE — OBITOBOE M TEXHOJIOTHYECKOE — KPYTJIOTOJUYHOE.
OHO XapaKTepus3yeTrcs OTHOCUTEIBHO IOCTOSHHBIM PacxoJOM B TE€YEHUE roja H
HE3aBUCUMOCTBIO OT TEMIIEPATypbl HAPYKHOTO BO3yXa.

[TapocHaOxxeHue npUMEHSETCS B TEXHOJIOTMYECKUX Mpoueccax o0O0ayBKH,
IIPONIAPKH, IAPOBOU CYILKHU.

OromieHne, BEHTWIALHMSA W KOHIAMLIHMOHHUPOBAaHUE  BO3AyXa  JOJDKHBI
o0ecneunTh B 00CIIy’)KMBa€MbIX 30HaX TpeOyemble CAHUTAPHO — TMTHEHUYECKUMHU
HOPMaMH METEOPOJIOTUYECKHUE YCIOBHS U UACTOTY BO3JyXa.

VYcinoBus TEIIOBOro KomMgopTa OINpenesstoTess TemnepaTypoil Bo3ayxa t,°, C;
OTHOCHUTEJILHOM BJIQXKHOCTBIO BO31yXa @, %; CKOPOCTBIO JBM)KEHHUS BO3ayXa w, M/C.
Crpoutenbubie HOpMBbI U nipaBuiia (CHull) ycraHaBIMBarOT claeAyOUuUe JOMyCTUMBIE
U OINTUMAalbHbIE (B CKOOKax) METEOYCJOBMSI B OOCIY)KMBAEMBIX 30HAX JKUJIBIX U
OOLIECTBEHHBIX 3JaHUM JUIsI XOJIOAHOTO U MEPEXOAHOrO MEPUOJAOB roja:  a) f, =
18...22°C (20...22°C); 6) ¢ = 65% (45-30%); B) w — He Goxnee 0,32 m/c (0,1...0,15
M/C).

OnHoil W3 TJaBHBIX XapaKTEPUCTUK 3aKPBIThIX TOMEILIEHUH SBIISETCS
TeMIlepaTypa BO3JyXa B HHX, 3aBUCAILAS OT TEMIIEpaTypbl Hapy>KHOI'O BO3/yXa,
MCTOYHUKOB BBIJICICHUS TEIUIOTHl (JII0AEH, TErIOBBIX NPUOOPOB U 00OpYAOBaHUS),
OT TEIUIO3AIUTHBIX CBOMCTB orpaxiaeHuil. [lns co3gaHust HE0OXOAMMOIo
TEMIIEPaTYpPHOTO PEKUMA TIOMELIEHUH CIIyKaT CUCTEMBbI OTOILICHUS.

C y4eroMm TenIoBBIIEICHUS B IOMELIEHUAX PACUETHYIO TEMIIEpaTypy BO3ayXxa
tl nmpunumaror paHoit 18°C, a Hayas0o ¥ OKOHYAHHWE OTONHUTEILHOIO MEPHOIA
OCYIIECTBIISIIOT TIPU TemIleparype HapyxHoro Bosayxa =8°C. IIpoaoKUTEIbHOCTD
OTOIIUTEIBHOIO  IE€PUOJa TMPOU3BOJCTBEHHBIX IOMEIICHUI  COKpallaercs B
3aBUCUMOCTH OT TEIUIOBBIJECICHUI B HUX.

[Ipn ecTeCcTBEHHON MM MPUHYAUTEIBHON MEXAaHUYECKON BEHTUIISALIUNA TEIUIBINA
BO3yX (C BpeAHBIMH NPUMECSMHU) YIAISIETCS W3 IOMEUIEHUS, a BMECTO HEro
NOCTyMaeT HAapy>KHBIM XOJOJHBIA BO3AyX. TemioTy, HEOOXOAMMYIO HJisi HarpeBa
HApY>HOT'O BO3/yXa /10 pacyeTHOW TeMIiepaTypbl MOMENIEHUS, Ha3bIBAIOT TEIIOTOM,
pacxoayeMOU Ha BEHTUIISLIUIO.

[Ipenensno pomyctumble koHueHtpauuu (IIJIK) Bpennbix BemiectB (mapos,
rasoB, IbUIM) B BO3Ayxe ImomemieHus, a Take IIJIK BpenHbIX BellecTB B
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aTMOC(EpHOM BO3yXe CJeAyeT NMPUHUMATh B COOTBETCTBHH C pazaenamu 9 u 10
CaHuTapHBIX HOPM MNPOCKTUPOBAHUA MPOMBINUIEHHBIX Opeanpusatuii. Bo MHOrmx
coyasix g poctwkenuss IIJIK  mocratouHo ecTeCTBEHHOW BEHTWISIUUU U
OTOIUICHMS, TIEPUOAMYECKOro TpoBeTpuBaHus. B  ciyuae HEoOXOAUMOCTH
MPUMEHSIOT TNPUHYAUTEIbHYI0 MEXAHUYECKYI0) BEHTWJIALIMIO, a €CIU M 3TOro
HEJIOCTATOYHO — KOHJIUIIHOHUPOBAHHUE.

3.4.2. Ororuienue

OrormieHNEe MOXKET OBITh MECTHBIM WJIH IIEHTPATM30BaHHBIM [7].

[IpocTremiiM BHUAOM MECTHOIO OTOIUIEHMSI SIBISIETCS I1€4b JPOBSHOIO
OTOIUIEHUS, MPEACTABIIAIONIAs COOOM KUPIMHMYHYIO KIAJKy C TOINKOM M CHUCTEMOM
ra3oxoJI0B I yJaJeHUs MPOJYyKTOB CropaHus. BeineneHHas B mpolecce CropaHus
TEIJI0Ta HAarpEeBaeT KJIaJIKy, KOTOpasi B CBOK OYEPEAb OTAAECT TEIIOTY IOMELIEHUIO.

MecTHOE OTOIUIEHHE MOXET OCYUIECTBISATHCA C TOMOILIBIO Ta30BbIX
OTOINUTEIBHBIX MPUOOPOB, HMMEIOUIMX Majble pa3Mepbl M BEC U BBICOKYIO
3 PEKTUBHOCTD.

[IpuMeHSIOTCS  TakKe€ IOKBAPTUPHBIE CUCTEMbl BOJSHOTO  OTOILICHHUS.
HcToyHMK TEIUIOThI — BOJIOHArpeBaTEbHBIA anmapaT Ha TBEPIAOM, JKUJIKOM HWIIU
razoo0Opa3HoM ToruinBe. Bosa HarpeBaercs B ammapare, MOJaeTcsi B OTONMUTEIbHBIC
npuOOpHI U, OXJIAIUBLINCH, BO3BPALIAETCS] B UCTOUHUK.

B cucremax MECTHOrO OTOIUIEHMS B KAaue€CTBE TEIUIOHOCUTENSI MOXKET
UCIIOJIB30BAaTbCA  BO3JYyX. Amnmapatsl ~ HarpeBa  BO3JyXa  Ha3bIBalOTCS
OTHEBO3IYILIHBIMA WJIA Ta30BO3AYyLIHBIMHM arperaramMu. B moMemeHusix BO3IyX
[0JIa€TCS BEHTWIATOPAMH Y€pe3 CUCTEMY BO3/yXOBOJOB.

Bonpmioe pacnpocTpaHeHHE MONTYYWIO MECTHOE OTOILIEHUE 3JIEKTPUUYECKUMHU
npuOopamMu, BBITYCKAEMBIMU B BHJI€ IHEPEHOCHBIX aNlapaTroB  Pa3IMYHbIX
KOHCTPYKIIMHA. B HEKOTOpbIX  ciydasX  MPUMEHSIOTCS  CTAallMOHApHBIE
ANEKTPOOTONUTENbHBIE MPUOOPHl C BTOPUYHBIMHU TEIUIOHOCUTENSIMU  (BO3IYyXOM,
BOJION).

Ha npenmnpusatusx B NpOU3BOJACTBEHHBIX IMOMEIICHHUSIX MECTHOE OTOILICHHE
PAKTUYECKH HE HCMOJb3YeTCsA, OJHAKO B aJMHHHCTPATUBHBIX U OBITOBBIX
MOMEIIEHUSIX OHO MOXET MPUMEHSTHCS (B OCHOBHOM 3JIEKTPONPUOOPHI).

[lenTpanu3oBaHHOW Ha3bIBaeTCd CUCTEMa OTOIUIEHHS C OJHUM OOLIUM
(LeHTpaIbHBIM) HCTOYHUKOM TEIIOTHI. DTO CUCTEMA OTOIJIEHUS OTAEJIBHOIO 3/1aHMS,
Ipynnbl 37JaHUM, OJHOTO WM HECKOJBKHUX KBapTaJOB M Jake HEOOJBIIOro ropoia
(Harpumep, A OTOIUIEHHS U Topsiuero BojocHaOkeHus ropona CocHoBblii bop
JlennHrpaackoi o0JacTH UCHOJB3YETCA OAMH UCTOYHUK TEIIOoThl — JIeHuHrpaackas
aTOMHasl 3JIEKTPOCTAHIMA).

OTnHryaroTCsl CUCTEMBI TaKKE BUJIOM ME€PEAAYN TEIUIOThI BO3AYXY MOMEILECHHUS:
KOHBEKTHUBHOE, JIy4YHMCTOE; THUIIOM HAarpeBaTelbHbIX MPUOOPOB: paguaTOpHBIE,
KOHBEpTEPHbIE, TAaHEIbHBIE.

Ha puc. 25 mnokazaHa AByXTpyOHas CHCTEMa LEHTPAIbHOIO BOJSHOIO
OTOIUICHUS, B KOTOPOM BOJA MOCTyMHaeT B HarpeBaTelIbHbIE MPUOOPHI MO TOPSYUM
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CTOSIKaM, & OTBOJMUTCS MO XOJIOAHBIM. B 3TOM citydae Temneparypa BOJIbl OJIy4aeTCs
OJIMHAKOBOM BO BCEX NMPUOOpax, HE3ABUCUMO OT UX PACIIOIOKEHUS.

O6o3nauenust puc. 25: 1 — KorTenbHasi, 2 — TJaBHBIA CTOSK, 3 —
HarpeBareibHbIE IPUOOPHI, 4 — paCHIMPUTENbHBIN 0a4oK, 5 — ropsiyas MarucTpaisb, 6
— TOPSYUIN CTOSIK, 7 — XOJIOAHBIN CTOSK, 8 — 00paTHasi MarucTpaib.

OpHoTpyOHasi cucTeMa LEHTPAIbHOTO OTOIUIeHUs (pUC. 26) OTIMYAETCS OT
IBYXTPYOHOM T€M, YTO BOJA MOCTYMHAEeT B MPUOOPHI OTOIICHUS U OTBOJUTCS OT HUX
0 OAHOMY M TOMYy € CTOsKy. Cxema OAHOTPYOHOM CHCTEMBI MOXET OBITh
poTOYHOHN (puc. 26, a), ¢ OCEBBIMHU 3aMBIKAIOIIUMH y4yacTkamu (puc. 26, 6), co
CMENIaHHBIMH 3aMBIKAIOMUMH ydacTKaMu (puc. 26, B). O003HaYeHUs T€ ke, YTO Ha
puc.25.

B npotouHbIX cucTemMax Boja IMOCIE0BATENbHO MPOXOAUT Yepe3 Bce MPUOOpPbI
CTOSIKa, B CUCTEMAax C OCEBBIMH 3aMbIKAIOIIUMH YYaCTKaMH BOJIa YACTUYHO MTPOXOJUT
gyepe3 mpuOOophl, YACTUYHO Yepe3 3aMbIKAIOIIUE yUaCTKU, 00IIUe A IBYX MPUOOPOB
OJIHOTO 3Ta)ka, B CHUCTEMax CO CMELIAHHBIMHM 3aMbIKalOUMMHU YYacTKaMH BOJAa
OTBETBJISIETCS YE€pe3 JIBA 3aMBIKAIOIMX YYACTKA.

B oaHOTpyOHBIX cucTeMax Temieparypa BOAbl CHUXKAETCS B HAIPABJICHUM €€
JBUKEHUS, TO €CTh MPUOOPHI BEPXHUX ITAKEU ropsyee NpuOOpOB HIKHUX dTaxkel. B
ATUX CHUCTEMax HECKOJbKO MEHBIIE pacxo]i MeTajula Ha CTOSIKH, HO Tpedyercs
YCTAHOBKA 3aMbIKAOIINX YYaCTKOB.

HarpeBatenbHble puOOpHI, yCTaHABIMBAEMbIE B 000IrPEBAEMBbIX MTOMEIIEHUSX,
M3TOTABJIMBAIOTCSA U3 YyT'YHA U CTaJM U UMEIOT Pa3IMuHble KOHCTPYKTUBHBIE (POPMBI
OT IIaJIKUX TPYO, M30THYTHIX WU CBAPEHHBIX B OJIOKH (PETUCTPHI), A0 PAJAHATOPOB,
peOpUCThIX TPYO U OTONMUTETHHBIX MaHETEeH.

3.4.3. T'opsiuee BogocHaOKEHUE

Bona niis ropsiuero BojjocHa0xkeHUs JOJKHA OBITh TAKOTO YK€ KayecTBa, KaK U
MATHEBAS, TAK KaK OHA UCIOJb3YETCs JJIsl THTUEHUYECKUX 1enel. Temreparypa BoIbI
J0JKHA OBITh B npesenax 55...60°C.

Paznuyaror MecTHOe W ILIEHTpallbHOE Tropsiyee BoJoCHaOkeHue. MecTHoe
ropsiuee BOJOCHAOXEHUE OCYIIECTBISCTCS C TIOMOIIBIO BOJOHArpEeBATEIbHBIX
anmapaToB  aBTOHOMHOIO M MNEPUOAUYECKOTO  JCUCTBUS C  YCTPOMCTBOM
pacripesierieHus 1 pa3dopa ropsuei Boapl. BomonarpeBarenn paboTaroT Ha TBEPJIOM
TorMBe (yrjie, ApoBax), Ha raze MU MOTYT OBITh AJIEKTpuYecKHMHU. [lo mpuHIUITY
JEUCTBUS BOJIOHArPEBATEIM JEIATCS Ha €MKOCTHBIE U ITPOTOYHBIE.

CuctemMa IEHTPAJIBHOTO TOPSYEro BOJOCHAOXKEHHS MPUMEHSCTCS IS
00BEKTOB TEIUIOBOM MOIMHOCTBEIO cBhbIIle 60 kBT. CucremMa sBiISeTcsS 4YacTbIO
BHYTPEHHETO BOJOMPOBOAA U TMPEACTABISET COOOW CeTh TPYyOOIpPOBOIOB,
pacrpeesommnX ropsiayro BOAY MKy MOTPEOUTENSIMU.
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Ha puc. 27 mnoka3zaHa cucteMa LEHTPAJIBHOTO TOPSAYEr0 BOJOCHAOXKEHUS C
peuMpKyIsuuen, rae 1| — BogoHarpeBaTenb NEepBOM CTYIEHU, 2 — BOJAOHArpeBaTEllb
BTOpPOM cTymneHu, 3 — mojarolias Maructpaib, 4 — BoJOpa3OOpHBIE CTOSIKH, 5 —
HUPKYJSLUOHHBIE CTOSIKM, 6 — OTKIIOYAIOUIMe BEHTWIH, 7 — UUPKYJIAIHOHHAS
Marucrpaib, 8 — Hacoc.

[{upKyJIAIMOHHBIE CTOAKM NMPEAOTBPAIIAIOT OCTHIBAHUE BOJBI B CTOAKAX MPH
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OTCYTCTBUHU BOAOpazdopa. MICTOUHMKOM Teruia CIyKaT BoJoHarpeBaTenu (0oitiepsl),
pacrionaraemMbie B TEIUIOBOM BBOJE 3[aHUs WU B TPYIIIOBOM TEILJIOBOM ITyHKTE.
Bbonee noapoOHO cuCTEMBI rOpsYEro BOJOCHA0KEHUSI pacCCMOTPEHBI B pazzene 3.1.

3.4.4. Beutniasanus

BenTunsauus ciayXuT Ui BBEJEHUS YHCTOTO BO3JyXa B IIOMEIICHUE W
yAQJICHUS 3arps3HEHHOTO C Iedbl0  oOecrieueHuss TpeOyeMbIX CaHUTapHO-
TUTUCHUYECKUX yciaoBud. [logaBaembli B NOMEIIEHHE BO3IYyX Ha3bIBACTCA
MPUTOYHBIM, YAAISEMbIN — BBITSAKHBIM [7].

Bentunsanust MmoxxeT ObITh €CTECTBEHHOW M MpUHYAUTENbHOU. EcTecTBeHHas
BEHTWJISIIIAS TPOWCXOAUT TOJ JACHCTBHEM PA3HOCTH TUIOTHOCTEH XOJIOAHOTO W
TEMJIOTO0 BO3AyXa, €r0 MUPKYJSAIUS HUIAST JHOO TO CIeNHUaTbHBIM KaHajam, JH0o
4yepe3 OTKPBIThIE POopTOUKH, PpamMyru U okHaA. [Ipu ecTecTBeHHON BEHTHISAIIUHA HATIOP
HEBEJIUK U COOTBETCTBEHHO MaJl BO3yXO0OMEH.

[IpunynuTensHass BEHTUJISAIUS OCYIIECTBIISETCS C MOMOIIBIO BEHTHUIISTOPOB,
KOTOpbIE TIOJAIOT BO3AYyX U VyAAIAIOT €ro W3 TIOMENICHUS C BBICOKOM
3 PEKTUBHOCTEIO.

[To Buay opraHu3anuu  BO3AYIIHOIO TIOTOKAa BEHTWIAIUS  ObIBacT
o01eoOMeHHoM U MecTHOM. OO01eoOMeHHast obecrieunBacT 0OMEH BO3yXa BO BCEM
o0beMe TIOMENIEHUs, @ MECTHas — B OTJCIBHBIX YacTAX IMoMelleHus (Ha paboumx
MecTax).

CucremMa BEHTWISALHMM, TOJIBKO yAQSIOMAs BO3AYX HW3  ITOMEIISHHUS,
HA3bIBACTCSA BBITSDKHOM, CHCTEMa BCEHTWISAIMM, TOJIBKO TIOJAroIIas BO3AYX B
TIOMEIIICHHE, Ha3bIBACTCS PUTOTHOM.

B xunpix momax mpuMeHseTCs, Kak MpaBujio, 00IeoOMEHHasi €CTECTBEHHAS
BBITSDKHAS CUCTEMa BEHTWIISAIIMU. Hapy XHBIM BO3AyX OCTYIAET B TOMEIICHUS TyTeM
UHGUIBTpaMK (4epe3 HETUIOTHOCTH B OTPAKJCHUAX), a 3arPA3HCHHBIA BHYTPCHHHM
BO3/IyX YAQISAETCS Yepe3 BBITSHKHBIC KaHAIbl 31aHus. [loTepu TEeIoBoil SHEPTrUu OT
MOCTYIJICHUSI XOJIOAHOTO HAPYXKHOTO BO37yXa BOCIIOTHSIOTCS CHCTEMOW OTOTUICHHSI
Y COCTaBJISAIOT BennuuHy S...10% Harpy3ku OTOIJICHUS B 3UMHUHN TIEPUO.

B oOmiecTBeHHBIX W TPOU3BOJCTBEHHBIX 3/IaHUSIX OOBIYHO YCTpaWBaETCS
MPUTOYHO-BBITSDKHAS TPUHYAWTENIbHAS BEHTWIAIMA, IPUYEM pPACXoJl TEIJIOBOMN
SHEPI'UH YUYUTHIBACTCS OTACIIBHO.

3.4.5. KonauuuoHupoBaHUE BO3ayXa

KonguunonupoBanve BO3ayxa — 3TO MPUIAHUE €My 3aJaHHBIX CBOMCTB
HE3aBUCHUMO OT HAPYX HBIX METEOPOJIOTHYECKUX YCIOBHI. DTO o00ecrneyuBaeTcs
CIICLIMAJIbHBIMM aNllapaTaMyd — KOHJIWIMOHEPAMH, KOTOPbIE OYMIIAIOT BO3IYX OT
IBUIM, MOJOIPEBAIOT €r0, YBIAXKHAKT WM OCYLIAIT, OXJIAXKIAIOT, MEPEMEIIAIoT,
pacnpeiesioT U aBTOMAaTUYECKU PETryJIUMPYIOT IapaMeTpbl Bo3ayxa [7].

[[Inpokoe pacnpoOCTpaHEHUE MOJYYHJIM CUCTEMbl KOHIWLIHMOHUPOBAHUS IS
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MPOU3BOJICTBEHHBIX MOMEIICHUH Ha NpUOOPOCTPOUTENBHBIX, PAJAUOIIECKTPOHHBIX,
NUIIEBbIX, TEKCTUIBHBIX MPEANPUSATUAX, K BO3AYIIHOW Cpele  KOTOPBIX
IPEABIBISIOTCS BHICOKHE TPeOOBaHUS.

OcHoBHas 3a/aya KOHAMIMOHEpA — TEPMOBJIAXKHOCTHAs 00pabOTKa BO3IyXa:
3UMOM BO3/1yX CIIEYET MOAOTPETh U YBIAXKHUT, JIETOM — OXJIAIUTh U OCYLIUTh.

Bo3nyx nHarpeBaercs B Kamopudepax, OXJaKIAETCS B MOBEPXHOCTHBIX WM
KOHTAKTHBIX OXJQJUTENSAX, aHAJIOTMYHBIX TI0 YCTPOUCTBY Kanopudepam, HO B TpyOax
OXJIQXKICHUSI LIMPKYJIUPYET XOJI0AHAS BOJIa WM XJIaJOHOCUTENb (aMMHaK, (GpeoH).

Ocymienne Bo3ayxa MOJy4YaeTcsi B pe3yJjbTaTe KOHTAKTa C IMOBEPXHOCTHIO
OXJIaJUTENsA, TeMIlepaTypa KOTOPOrOo HHUXKE TOUYKM pOCHl BO3dyXa — Ha 3TOH
MOBEPXHOCTH BbINAJAET KOHJICHCAT.

st opomieHus BO3/AyXa HCIOJNB3YIOTCS (OPCYHKH TIOJAYM BOJBI WM
CMOYEHHBIE TOBEPXHOCTH C JIAOUPUHTHBIMU XOJaMHU.

9. TOIIVIMBOCHABXEHUE
4.1. O01mue cBeaeHus

K umciy BakKHEHMIIMX SHEPTOHOCHTENICH OTHOCUTCS OPraHMYECKOE TOILIUBO,
SIBJIFOIIEECS] OCHOBHBIM MCTOYHUKOM 3Hepruu. B 1iemom mo crpane okoino 30% Bcex
TOIUIMBHBIX PECYPCOB HJET Ha BBIPAOOTKY 3JCKTpodHepruu, 50% - Ha IOJIydYCHHE
TEIJIOBOM SHEPIrHM, OCTaJbHOC — HA TPAHCIHOPTHBIC HYXIbl M XHMHUYCCKYIO
nepepadboTKy.

Pacxomyemoe Ha  OPOMIPEANPHUATHSIX  TOIUIMBO  MOJPA3JC/ISIIOT — Ha
TEXHOJIOTUYECKOE W JHeprerndeckoe. K sHepreTmdeckoMy OTHOCUTCS TOILUIMBO,
XUMHYECKast SJHEPTHsI KOTOPOTO UCIOJB3YETCS IS TOMydeHUsT (PU3UIeCKON TEIIOTHI
IPOAYKTOB TOPCHHsI, & K TEXHOJOIMYECKOMY — TOIUIMBO, NPUMEHSIEMOE TaKXe B
KauyeCTBE BOCCTAHOBUTENS B TEXHOJOTHUYCCKUX TPOIIECCax.

OcHOBOI JjIsi OpraHM3alMd HaJe)KHOTO U OecriepeboitHOro obecreyeHus
OPOMIIPEINPHUITHS OPraHUYECKUM TOIUIMBOM CJIY)KAT MECSYHBIN, KBApPTAJIbHBIA H
rOJIOBOM TOIUIMBHBIC OajaHChl. TOIIMBHBIN OamaHc pa3pabaThIBaeTCs Ha OCHOBE
AHEPreTUYECKOro OayaHca MPOMIIPEAPHUSATHS.

B pacxomHo#i 4YacTH TOIUIMBHOTO OajaHCa pPacCYUTHIBACTCS IOTPEOHOCTH
IPOMIIPEANPHATHS B YCIOBHOM TOIUIMBE. B IPHXOMHOW YacTH yCTaHABIMBACTCS
ACCOPTUMEHT TOIUIMBA, OIPEACISICTCS HEOOXOAMMOE KOJUYECTBO HATYPaJIbHOTO
TOILIMBA 110 BHJIAM U MapKaM.

Hampumep, B pacxogHON YacTH TOIUIMBHOIO OajaHca METaJLIyprHuecKOoro
3aBoj1a 0K0JI0 45% cocTaBsieT TBEPJ0€ TOILTUBO, 0k0JI0 50% - razoobpazHoe u 5% -
KUJKOE TOIUIMBO. B pacxoje TBEpIOTro TOIIMBA OCHOBHYIO YacTh COCTABIISIET KOKC H
KokcoBele oTxoAbl (90%), mo 10% mpuxoauTcs Ha SHEPrEeTHUECKHUHA YroJb,
OCTaJIbHOE — OTXOJbl yryieoOoramieHuss v apyrue Buasl ToruimBa. Okono 35%
UCIIOJIb3yEeMOI'0 TOTUIMBA IIOCTYMAaeT CO CTOPOHBI (NMPUPOIHBIA Ta3, MasyT,
YHEPTreTUYECKUN yTOJIh), CBBIIE 65% MPOU3BOANUTCS HA 3aBOJIaX OTpaciu (KOKCOBas
IPOJYKIIMS, KOKCOBBIH M JIOMEHHBIM Ta3bl, IIJIaM, MPOMIPOIYKT M IMPOYHUE BH/IbI
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TOILJIMBA).

TormBHOE X0351UCTBO MPOMITPEIITPUATHSI IIPEACTABISAET CUCTEMY YCTPOUCTB U
MEXaHU3MOB, TMPEJIHA3HAYEHHBIX JJI1 [pUEMa, XPAHEHUs, NEpeMEIICHUs U
NEepPBUYHON 00paOOTKU TOIUIMBA Mepes ckuraHueM. CucTemMa U COCTaB TOIUIMBHOTO
XO035IMCTBA, a TaKXe YCIOBUS €ro padoThl ONPEAENAIOTCS BHJIOM, CBOMCTBAMH U
CIIOCOOOM  C)KHUTaHMs, pacxoJoM M CIIOCOOOM JOCTaBKM TOIUIMBA, a TaKkKe
TEPPUTOPUAIBHBIM PACIIOJIOKEHUEM TOIUIMBOMCIIOIB3YIOIUX YCTaHOBOK. IIpu sTOM
HOTEpPH TOIIMBA JOJDKHBI ObITh MMUHHUMAJbHBIMU, €M0 XUMHUYECKHE U (hU3nueckue
XapaKTEPUCTHUKH HE JOJDKHBl  yXYAIIATbCs; I€PBOHAYAIBHBIC  3aTpaTbl MU
HKCIUTYaTallMOHHbIE PAacXObl Ha TOIUIMBHOE XO3SMCTBO JOJKHBI ObITh HEOOJIBIIMMH.

B TOmIMBOCKHTarOmUX YCTAaHOBKAax (IMApoOBblE W BOAOIPEWHBIE KOTJIBI,
IPOMBIIUICHHBIE I1€4YH, TEIUIOTEHEPATOPhl) HCIOIB3YETCS OAWMH WM JBa BHJA
ToruBa. KoTenbHbIE yCTaHOBKM MPOEKTUPYIOTCA TakuM oOpa3oMm, 4TOObl B UX
TONKaX MOXHO OBUIO CHKMraTh JIBa BHJA TOIUIMBA — OCHOBHOE U pe3epBHOE (WM
pactonoyHoe). [lo3ToMy TOIUIMBHOE XO3AMCTBO KOTEJIBHOW WM 3JIEKTPOCTaHLUU
npeAcTaBiIsieT Cco00il KOMIUIEKC 00OpyaoBaHUs, HEOOXOIUMOro Jis Mpuema,
XpaHEHMsI, TPAHCIOPTUPOBKH M TMOATOTOBKM K COKUTAHHMIO PA3JIUYHbIX BHUOB
TOIUIMBA: TBEPJAOr0 W >KHUJIKOTO, TBEPAOrO0 M Ta30BOro, >KUIKOIO M razoBoro. B
OTJIEJIBHBIX CIIy4assX BO3MOKHO HUCIIOIb30BAHNUE B KAYECTBE OCHOBHOI'O U PE3EPBHOIO
OIHOTO BHJA TOIUIMBA, HAIPHUMEP, XKUIAKOIO M KHUAKOTO C CAMOCTOSATEIbHBIMU
TOIUIMBHBIMH TPAKTAMH.

4.2. TonanBocHa0KeHHe MPHU TBEPAOM TOILIUBE

B menkue KoTenbHbIE TOIUIMBO JIOCTABJISETCS aBTOMOOMIIBHBIM TPAHCIOPTOM,
B KPYIIHBIE KOTEJIbHBIE U HA TOIUIMBHBIE 3JIEKTPOCTAHIIMH — KEJIE3HOLOPOKHBIM [5].

[IpremHO€E yCTPOWCTBO IS TOIUIMBA HA TEPPUTOPHUH KPYITHOM KOTEIBHOU WIH
ANEKTPOCTAHLIUHM COCTOUT U3 OJHOTO HJIM HECKOJBKUX JKEJIE3HONOPOXKHBIX NMyTeH 3
(puc. 28). B 3uMHuIl mepuoJ BaroHbl CO CMEP3IIUMMCS YTJEM OTOrPEBAlOTCA B
CIIEHIHAJIBHBIX MOMEIICHUSIX — Teruisikax. [Io mepe pasorpeBa BaroHel NOJAOTCA B
pasrpy304yHble  MOMeENIeHWs 4,  OCHAIIEHHbIE  BAarOHOONPOKHIBIBATEISIMHU.
Brickimnaromieecst B OyHKepa WM TPaHILIEU TOIUTMBO C MOMOUIBIO MUTATENEH MOAaeTCs
Ha TpaHCIOPTEP 5 M JOCTAaBJISETCS HA y3€Jl IMEPBOM NEpPEChINKU 7, OTKyHaa, B
3aBUCHUMOCTH OT HYXJ KOTEJIBHOI'O LI€Xa B TOIUIMBE, HAIPABIAETCA OJHOHUTOYHBIM
KOHBeliepoM 6 Ha pe3epBHbIM CKiIal | WIM HAaKIOHHBIMH JBYXHUTOYHBIMH
KOHBEWEpaMu S, YKPBITBIMU B rajiepesix, BO BTOPOU y3€Jl IEPECHINIKNA, COBMEIICHHBIN
C JpoOWibHBIM TIOMelleHHeM &, U jajee B OyHkepa 17 chIporo TOIUIMBA,
PACIIOIO0KEHHBIE B KOTEJIBHOM LIEXE.

JUiss  yMEHbLIEHUs TMpOCTOS BaroHoB (NpU MEPENOJHEHUU OYHKEpOB
KOTEJNBHOTO 1I€Xa) MPEAYCMOTPEHBI CIEHHAIBHBIE pPA3rPy304YHbIE 3CTaKaabl 2,
KOTOPBIE MOTYT TaK’K€ UCIOJIb30BATHCS I Pa3rPy3KH HEUCIIPABHBIX BarOHOB.
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Puc. 28

JUiss  u3MenbueHUs KPYHHBIX KYCKOB TOIUIMBA  (IJIMT) Ha  TPaKTe
TOIUIMBONOAAYA J0 OYHKEpOB KOTJIOB WJIM Ha CKJIaJe€ Yrojb [OJBEpPraercs
npoonenuto. Ilepen apobunkamu rpybGoro apobnenus 11 mnpemgycmarpuBaercs
yCTAaHOBKAa MAarHuTHbIX cemaparopoB 9 wm 10 1ns wu3BiIeUeHHs W3 TOIUIMBA
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METAJUTMYECKUX MPEIMETOB, a JUIsl yAAICHUS TPEBECUHBI (THU, KPyIHAas IIena U T.I1.)
Ha TPaKTe TOIJIMBOIOJAYU yCTaHABIMUBAIOTCS 1IeNOya0BUTENN 12,

[Tocne npobuiiok Tpy0Oro ApoOJICHUS YCTAHOBIICHBI APOOWIKHA MEIKOIO
npoOnenus, lla, a mepen mMOCIEAHUMHU pa3MeEIIAlOTCA TpoxoTa 13, ¢ MOMOIIbIO
KOTOPBIX OTACNISIFOTCS MeJKue Ppakuuu Torimba (10 20 MM) C 1EeJIbI0 YMEHbIIICHUS
pacxoja 3Hepruu Ha ApoOsienue. [[poOuiky BBHIOMPAIOT B 3aBUCUMOCTH OT THIIA
TOTIOYHOTO YCTpOMCTBa M TpeOoBaHMI K cxkuraemomy TomuBy. Ilpu crmoeBom
C)KUTaHMM, Kak TMPaBWIO, MPUMEHSIOT BaJIKOBO-3yO4aThle WM BHUHTOBBIE, IPH
KaMEpPHOM CHKHUTaHUU — MOJIOTKOBBIE IPOOUITKH.

JpoOneHbIii  yroap TpaHcopTepoM 14 mgocTaBiseTcsi B KOTEIBHBIA IIEX,
B3BCILMBAETCSl JIEHTOUHBIMM BecaMu 15, mepechlnaercss Ha paclpeaeanuTelbHbIe
KOHBEPTEPHI, IOCTABJISIONINE YTOJIb K KaXJIOMY KOTIIY, U COpacChIBAaETCSl MUTATEIISIMH
16 B OyHkepa cblporo ToruBa 17 oTAeabHbIX KOTIIOB.

JlanpHenmas MOArOTOBKAa TBEPJOro TOILUIMBA 1O MOJAYM €€ B TOMOYHOE
YCTPOMCTBO KOTJa 3aBUCHUT oT cnocoba COKUTaHHUS (kamepHoe,
BBICOKOTEMIIEPATYPHOE WM HU3KOTEMIIEpAaTypHOE BUXPEBOE, B IIJIOTHOM CJIO€, B
KUIISIIEM CJIoe), OT CBOMCTB TorumBa. Ha puc. 28 mpencraBiieHa MOATOTOBKA
TOIUTMBA JIJIsl CKUTAHUS €T0 B BUJIC MBLJIM B KaMepHOM Tomnke koTia 30.

[Ipu cokMraHuM NbUIM CKOPOCTh TOPEHUSI TEM BBIIIE, YEM MEJBYE PA3MOJIOTO
ToruBo. [Ipu pa3moine mosiyyaeTcs MbUIb C YaCTULAMM Pa3jMYHbIX pa3MepoB. Jlis
OTpe/IeIeHHs] KauecTBa U3MENbUeHHs (TOHMHBI TOMOJIA) MbUTh PACCEUBAIOT HA CUTaX
C pa3HbIMU auameTpamMu oTBepcTHUH. OCTaTKM Ha CUTax C Pa3HbBIMH pa3Mepamu
orBepcTuii  0003HadarT R, %. HaumbOonee pacnpocTpaHEHHBIMU TMOKA3aTEIIMHU
SIBISIIOTCS OCTaTku Ha cutax ¢ oTtBepctusiMu 90 u 200 mukpoH: Koo u Kyg.
Pa3zManbiBaeTcsi TOIIIMBO 10 MBUIEBUIHOTO COCTOSIHHS B CIIELIMAIBHBIX YCTPOMCTBAX
— MEJIbHUIAX Pa3IUYHBIX TUMOB. YeM ToHbIle mbUlb (ueM MeHblne Koy u Kpg), TeM
OoJibllle 3aTpaThl SHEPTUM Ha pa3zmoi. OgHoBpeMeHHO ueM Oonbiie Koy u Kygg, TEM
Xy’K€ Cropaer TOIUIMBO (BO3pacTaeT HeAoKor TorumBa). ConmocTaBisisi MOTEPU OT
HEJI0’KOTa TOIUIMBA M 3aTpaThbl Ha MOMOJ, MOXHO HAaWTH ONTUMAJIBHYI0 TOHKOCTh
oMoOJIa, TPU KOTOPOM 3aTpaThl JHEpPruM OyayT Haumbojiee HKOHOMUYECKHU
1eaecoo0pa3HbIMHU.

[TogroroBka chIpOrO TOIUIMBA K  CKHIMAHUKD B  KaMEpPHOM  TONKE
OCYILECTBIISIETCS. B CHUCTEMax MbUICIPUTOTOBICHUS, TJ€ OHO pa3MajblBacTCi B
MEJIbHULIAX, MOJCYUIMBAETCS W IOJAETCS 4Yepe3 TOopelKku B TOnky. g cymiku
IPUMEHSIETCS TOPAYUNA BO3YX, JbIMOBBIE I'a3bl HIIH UX CMECH.

Paznuyator cuctembl NbUIEIPUTOTOBIEHUS LEHTPAJIbHbIE U UHAWBUIYAIbHBIC
[5, 9]. B neHTpajibHBIX CHCTEMAX NbLICNPUTOTOBJIEHHUS CYIIIKA U pa3MOJ TOTUIMBA
MPOU3BOJATCS B OTJEIBHO CTOSIIEM MOMEIIEHUH (B LIEHTPAJIBHOM IbUIE3aBOJIE), U3
KOTOPOTO MbUIb TPAHCHOPTUPYETCS B KOTENbHBIN 1iex. Haubonee pacnpocTpaHeHbl
HHAUBUAYAJIbHbIE CHCTEMbl NbUIENPUTrOTOBJeHUsA. OHU MOJpa3JEIAIOTCS Ha
CUCTEMbl MPSIMOTO BJIYBaHHUS, KOTJa yroJbHAasl MbUIb MOCJE MEJbHUI] CYIIUIbLHBIM
areHTOM TOJAETCsl B KOTEJN, U CUCTEMBbI C IMPOMCKYTOYHBIM OYHKEPOM, B KOTOPBIX
IbUIb MOCJE MEJIBHUIl MOAAeTCs B OyHKEpa TOTOBOM MbUIM, @ U3 HUX — B TOMKY
(CYLIUIBHBIM areHTOM WJIA TOPSYMM BO3JYXOM, B IMOCJEIHEM Cly4yae CYIIMJIbHBIN
areHT Jub0 ToJaeTcs B TONKY 4Yepe3 ClelHalibHble COpOCHBbIE coria, JIH0o
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OUYHMIIAETCS OT YIOJbHOM MBUIM U BBIOpachkIBaeTCsl B aTMOCPeEpy).

[Ipu coxuranum, Hampumep, OypbIX yriieh ¢ BiIakHOCThIO A0 40% wnmm Topda ¢
BJIXHOCTBIO 50% HCMONB3YIOTCA MHIMBHUAYATbHBIE CXEMBbI MbLICIPUTOTOBICHUS C
OpsIMBIM BIyBaHUEM M CYIIKOW TOpSYUM BO3AYXOM, KaK 3TO MOKa3aHO Ha puc. 28.
Coipoe TormnuBo u3 OyHkepa 17 mutatenem 19 momaercss B MenbHUIly 24, TA€ OHO
pa3ManbIBaeTCd M OJHOBPEMEHHO CYIIMTCS TOPSIYMM BO3QYyXOM, MOJIaBAa€MbIM W3
Bo3ayxomnojgorpeBarenss 31 mo  kopoOy 22,  XOJOJHBIA  BO3AyX  Ha
Bo3Ayxomnojaorpesaresnib 31 momaercas  BeHTwistopomM 32, Temmeparypa
NBUICBO3AYIIHOW CMECH 3a MEJbHHULICH MOJACPKUBAECTCI Ha B3pbIBOOE30MACHOM
ypOBHE pa30aBJIeHUEM ropsYero Bo3yXa X0JI0JHbIM, TOCTYNAOLIUM 0 Kopodbam 25
u 26. IlepBuuHas cyiika TOIUIMBA MPOU3BOAUTCS B CIIELUAIbHON TpyOe — CyIIMIIKE
21. [lIuGep 18 u muranku 20 nepeKphIBAIOT MOIaYy TOILIMBA MPU PEMOHTAX, a TAKXKe
JUISL IPEIOTBPALLEHUS MTOCTYIUIEHHUS TOPSYEero Bo3ayxa K nurarento 19 m B OyHkep
17. B cenapaTtope 27 nbulb pa3feisieTcsl Ha MEJIKUE U KpynHble Qpakuuu. Menkas
ObUIb C CYUIWJIBHBIM areéHTOM NOCTyHaeT yepe3 ropenku 29 B Tomnky kotia 30.
Kpynueie yactuupl Tomimea no TpyOonmpoBoay 23 BO3BpalaloTcs B MenbHULYY. B
ropeniku 29 nojgaercs Takke BTOPUYHBIN Topsiunii BO3ayX sl 00ecreyeHus MoIHOro
cropanusi ToruimBa. llpenoxpaHuTenbHbIA KianaH 28 yMEHbIIAET pa3pylIeHHs B
ClIy4ae B3pbIBa YTOJbHOM IBUIM B cenaparope 27.

N3-3a OousblIMX 3aTpar, CBSI3AHHBIX C MPUTOTOBJIEHWEM YTOJIBHOW TBLIH,
IpUMEHEHUE MBUJIEBUIHOTO TOIIMBA I CXKUTaHUS ee B (pakese B TOMKAaX KOTJIOB
TEIJIONPOU3BOAUTENbHOCTEIO  Menee 84 ['Jlx/a (23 MBT) skoHOMHYECKH
HelenecooOpa3Ho. B Takux KOTJIax MCHOJB3YETCsl CIOEBOE CXKUTMaHWE TOIUIMBA, U
TOIUIMBHOE XO34MCTBO 3HAYUTENIBHO yrnpomaercsa. Ha puc. 29 nokazaHo TOIIMBHOE
XO35IUCTBO KPYIHOM IMPOMBINIJICHHO-OTOIIUTEILHON KOTEJIbHOM C HECKOJbKUMU
KOTJIAMH TEIUIONPOU3BOAUTENBHOCTBIO 23 MBT Kaxapiil, rae 1 — ckiuagsl TBEpAOTO
TOILIMBA; 2 — KpaH MOCTOBOM; 3 — Oynbao3ep; 4 — moMenieHre mpueMa TOIUInBa; S5 —
pELIeTKH MpUeMa TOIUIMBA; 6 — KpbITas rajiepes TpaHCHopTa yris; 7 — IpoOHIIbHOE
NOMEIlIeHHEe; § — KpbITas Tajepes TpaHCIopTa APOOJIEHOro TOIUIMBA;, 9 — 37aHue
KOTeNbHOrO 1exa; 10 — Bubpopasrpy3uuk; 11 — pasrpyxaemsiii Baros; 12 —ipoOuika
JIBYXBaJIKOBas 3yOuaras; 13 — KoHBelep yris JEHTOUYHBIH; 14 — MeTaI0yJI0BUTEND
NOJIBECHOM; 15 — OyHKep nmpuemMa yriis ¢ nurarenem; 16 —nurarenb Jpo0iIeHoro yris;
17 — xoHBelep JEHTOYHBIM napoOieHoro yris; 18 —OyHkepa ApoOJIEHOTrOo yIis
(OyHKepa ChIpOTO TOIUIMBA MEPE]] KOTIAMH).

VYronp mocie BBIFPY3KM €ro M3 BaroHOB IepeMeniaercs Oynbro3zepoM 3 B
mrabenu | wiam kK npuemMHoMmy OyHKepy 15, mepekpeIToMy pemeTrkoi 35,
OpeIHa3HAYeHHON Uil OTACNEHUS KPYMHBIX TJbIO yrisi ¥ TOpOJbI, a TaKkxKe
JPEBECHBIX BKIIIOUEHUI OonbIInX pa3mepoB. Kak v B paccMOTpEeHHOM paHee ciyyae
(puc. 28), 31ech yroyib NepeMeIaeTcs JIEHTOYHbIMU TpaHcnopTepamu. B HeOoapIIMX
KOTEJIbHBIX BMECTO JICHTOYHBIX KOHBEWEPOB I TPAHCHOPTUPOBKU TOILIMBA
OPUMEHSIOTCS  AJIEKTPOTeNb(ephl, DIEBATOPl W CKUIOBBIE  MOJBEMHHUKH.
DnekTporenbPepsl UMET Tpy3omnoabeMHocTh OT 0,5 no 5 TtonH. KoBuioBbie
3JIeBaTOPbI YJIOOHBI B KOTEJIbHBIX, 32aHUMAIOIINX HEOOJIbIIYIO0 TeppuTOpHio. BricoTa
MobeMa 2IIeBaTOpoB gocturaet 30 M, HPOH3BOAMTEILHOCTh COCTABISCT 85 M/4.
KoBiioBbIe 351€BaTopsl MI0X0 pabOTAIOT MPU HATUYUHU B TOILIMBE OOJIBIINX KYCKOB,
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OHM TPEOYIOT paBHOMEPHYIO 3arpy3Ky KOBILIEH, JJI1 pa3/layd TOIUIMBA IO OYHKEpam
KOTJIOB HEOOXOIMM IFOPU30HTAIbHBIN JIEHTOUHBINA KOHBEKED.
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Puc. 29

CKunoBbie MOABEMHHUKH MPUMEHSIIOTCS JJI1 BEPTUKAIBHOTO WJIM HAKJIOHHOTO
TpaHCHOpTa TOIUIMBA U paclpeie]ICHUs! TOIIMBA 1o OyHKepaM KoTioB (puc. 30).
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Puc. 30

[Topaua yris co ckiaaga B IpUeMHBIA OyHKep 6 MPOU3BOJUTCS aBTONOTPY3UYMKOM WU
aBrocamocBasioM. CKHIIOBOM NOJBEMHHUK NPEICTaBIsAECT COOOM aBTOMATHYECKH
Harpy>kaeMsbli 103aTOPOM 7 M pa3rpyKaeMblid ONPOKUABIBATENEM 4 KOBII 8; EMKOCTh
koBmia — 0,5; 0,75; 1,0 wmm 1,5 M3; OH TEpPEeMENIACTCS 0 HANPABIISIIOMINM 5 TpHU
MOMOIIM 3JIeKTpoJsieOenku. [Tpon3BoIUTENbHOCTh MOABEMHUKA OT 5 10 25 1/4. U3
OYHKEpOB 3 MpH MOMOIIH CUCTEMBI TOILUTMBOIOAAYU 2 TOIJIMBO MOCTYNAET B KOTJbI 1.

CTouMOCTh TPaHCHOPTUPOBAHMS TOIUIMBA OINPEHEISIETCS, NOMUMO IPOYHUX
(akTOpoB, TaKKe M BpEeMEHEM paboThl cHUCTEeMBbl ToluMBonoaauu. Yacosas
IIPOU3BOJMUTEIBHOCTh TPAKTA TOILUIMBOIIOAAYN OINPEHEISIETCS, UCXOAd U3 CYTOYHOIO
pacxo/a TOIUIMBA B KOTEJIBHOM LI€XE, HO JIOJKHA ObITh HE MEHEe MaKCHUMAaJbHOTO
pacxona TormuBa. becrnepeOoiiHOCT, MOJauM TOIIMBA B TONKH OOECIIEYMBACTCS
HEOOXOMMBIM 3amacoM yris B OyHKepax KOTJIOB W HaJIMYUEM pPE3EPBHOIO
TpaHCIIOpTUpYIOLIEro o0opyAoBaHusA. 3amac yrias B OyHKepax KaXIoro KoTjia
IPUHUMAETCS:

- 1pu paboTe CUCTEMbl TPAHCIOPTA TOIJIMBA B OJIHY CMEHY — HE MeHee 4yeM Ha 18
4acoB pabOThI KOTJA;

- B aBe cMeHbl — Ha 10 u GoJiee yacoB pabOThI KOTIIA;

- B Tpu cMeHbl — OT 3 10 10 4yacoB pabOThl KOTJa MNpPU €ro MaKCHUMaJbHOU
IPOU3BOAUTEILHOCTH.

IIpy JBYXHMTOYHOM CHCTEME TpPAaHCIOpPTAa TOIUIMBA K KOTJIAM YacoBas
IPOU3BOJAUTENBHOCTh KaXJI0M HUTKH JOJDKHA ObITh paBHA PAacueTHOMY YaCOBOMY
pacxoy TOIUIMBA KOTEIbHBIM LIEXOM.

Cxmanel TBepaoro torumBa (cM. puc. 28, 29) mommkHbl obecrnednuTb padoTy
ANEKTPOCTAHLINHU (KOTEJIIBHOM) B IEPUOJIbI MEXAY JAOCTaBKaMu ToruinBa. KomnyecTBo
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yTJIsl Ha CKJIaJIaX JIOJDKHO OBITh TaKUM, YTOOBI 00ECIIEYUTh pabOTy KOTEIHHOTO IIeXa
IpU €ro MaKCUMAaJIbHOW 3arpy3Ke B T€UEHUE JIBYX Henelb. [loa ckiaasl BeIOMparoTcs
CyXH€ TOpHU30HTAJIbHbIE TIUIOMIAJKHU, I[JIJAHUPOBKA IUIOMIAJOK BBIMOJHIETCS C
HEOOJIBIIIMM YKJIOHOM B CTOPOHY CHEIHUAabHBIX JIOTKOB JJIsi OTBOJA JOXKJEBBIX U
TaneiX BoJ. [IOBEpXHOCTh TPyHTa MOKPHIBACTCS CIOSIMU IILJIaKa W TJIMHBI TOJIIUHON
o 10...15 cM ¢ mocIoMHON yKaTKOM.

[Io CKIOHHOCTM K CamMOBO3TOPAHUIO YIVIM MOJPA3JEIAIOTCA Ha 4YEThIpE
rpynmnbsl. Beicota mTabeneit yrield mepBOil IpyIIbl HE OTpaHUYCHA. YTJU BTOPOU
IPYNIbl [IPpU XpaHEeHUW OoJiee ABYX MECSIEB CIENYyeT YKIAIbIBaTh IOCIOWHO C
YKAaTKON Ka)KJI0TO CJIO0si, TOJIIMHA KOTOPOrO HE JO0JHKHA MPEBBINIATH JABYX METPOB.
BricoTa mirabeneit npyrux rpynn yriaei npuaumaetcs B coorsetctBuu co CBUJI I1-3
5-76.

KyckoBoit u dpezepnsiii Topd ykiianbiBaioTcs B mtadenu He JiauHHEe 125 M,
m1prUHOM He 6osee 30 M 1 BBICOTOM 10 7 M.

[Ipu nmuTeTbHOM XpaHEHWH HA CKJIAAC HW3MEHSIOTCS (U3UKO-XUMHUYCCKHEC
CBOMCTBa TBEPJOr0 TOIUIMBA: CHIDKAaeTcs TermnoTa cropanus (Ha 0,5...3,5%),
YBEJIMYUBACTCS  BJIAXXHOCTh, BO3HUKAIOT YCJIOBUSA [UJII CaMOHAarpeBaHusi U
CaMOBO3TOpaHus TOIUIMBA. {7 U3MepeHus TeMnepaTypbl BHYTPHU IITa0eNs TOIUIUBA
yCTaHaBJIMBAIOTCS METaNIMYecKue TpyOsl AuameTpoM oT 25 MM. OmacHbIM O4arom
CaMOBO3IOpaHusl CUMTAETCS ydacToK ImTabdens ¢ temmneparypoi 60°C u Bbimie. B
ATOM cllydae CieayeT TIIATEeNbHO YIUIOTHUTH (KaTKaMu) MOBEPXHOCTh HaJl OMACHBIM
ydacTKOoM. Eciv W mocie YIUIOTHEHMs TeMmmepaTypa MNpOJOJKAET MOBBIIIATHCS,
cienyeTr mTabenb B 3TOM MECTe pa3o0parh, MU3bATh HATPETHIA YTOJb M 3aJI0KHTh
yTOJIb TOW K€ MapKu C YTpaMOOBKOM.

4.3. TonsmBocHa0KeHHe NPHU KUAKOM TOIJIMBE

st cHaGxxkenust nmorpebuteneil HepThi0 M Hedrenpoaykramu B Poccuu u
ctpanax ObiBiiero CCCP cymiecTByIOT CUCTEMBbI, 00ecrieurBaroire 10064y, coop,
MOATOTOBKY U TPAHCIOPTUPOBaHUE ChIpOM HePTH, U CHUCTEMBbI CHAOXKEHHS
Hedrenpoaykramu. [lepBbie oObenunensl B EnuHyio HeTecHA0X aIOUyl0 CUCTEMY
(EHCC), Bropble mocTteneHHO  oObenuHsArTcs B EauHyro  cucremy
Hedrenpoaykrocuadxkenus: (ECHII).

Maructpansubie HedrenpoBoast (MH) EHCC (puc. 31) oxBarbiBaioT
TEPPUTOPHIO C 3alajia Ha BOCTOK 5,4 ThIC. KM M C IOora Ha ceBep 2,6 ThIC. KM.
N3omupoBarHo or EHCC pa6oraer HCC Oxa — Komcomonbck-Ha-Amype. [[oObrua
HeTH mpom3BoauTcs Ha Oosiee yem 860 mectopoxkacHusx. B 1990 romy moObprya
HedTn (BKItouas ra3oBbiii kKoHAeHcAaT) B EHCC cocraBmma oxono 540 MutH TOHH —
0k0J10 95% o6miet qoObram (571 MITH TOHH).

[Iporsxennocte MH muamerpom 1220 mm cocraBuna B 1990 r. 66 ThIC. KM,
MakcHUMallbHOe palouee naBieHue paBHo 6,4 Mlla. CymmapHas ycTaHOBIIEHHAs
MOIIHOCTh MEPEKAYMBAIOIINX CTaHUMKA paBHa 7,8 ['BT; MakcumanbHass MOIIHOCTH
OJIHOTO arperara nepexkayrBarolle ctaniuu pasHa 8 MBT.
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Ceipas HedTh MOCTyMaeT K MOTPEOUTENSIM: HA HKCIOPT, HA MEpepaboTKy IO
crneuuaibHbIM TEXHOJIOTHSM, Ha HedrenepepadarsiBatomue 3asoasl (HII3). B
pe3yiibTare nepepadoTku chipod HedpTu mosyyaror 6osee 600 BUAOB pa3IUUYHBIX
HE(TENPOAYKTOB, B TOM YMCJI€ MOTOPHBIE TOIUIMBA, OCTAaTOK OT MepepaboTKu
HEe(pTH — Ma3yThl PA3NIMYHBIX MapOK — HCIOJB3YEeTCS B TOIUIMBOCKHUTAKOIIUX
YCTaHOBKaXx.

Maructpansubie  HedrenpoaykronpoBoasl  (MHII)  umeror  obmiyro
MPOTSHKEHHOCTh OK0JIO 25 Thic. KM (Ha 1990 r.); B coctaB MHII BXxonaT Ha3zemMHbIe
COOPYXKECHMSA, I[EPEKAYMBAIOIINE CTaHIMHU, HanuBHble MyHKTH. [lo MHII
nepekaynBaeTcs okoyio 15% Bcex HedTenmpoaykToB, Oonee 65% mepeBO3UTCS IO
KEJIE3HOM 10pore, OCTaabHbIE — BOAHBIM U aBTOTPAHCIIOPTOM.

JlocraBka Ma3yTa Ha 3JIEKTPOCTAHIMM W IPOMBIIIIEHHBIE KOTEJIbHBIE IIO
TpyOOIIPOBOZaM MPOU3BOAUTCS B citydae pacnoioxeHus: TOC u KOTenbHBIX BOJIN3H
ot HedrenepepabarpiBarommXx 3aBoa0B niau MHII. ABTOMOOHMIEHEIM TPaHCTIOPTOM
Ma3yT JOCTaBISETCS B KOTEIbHBIE M  HEOONBIIME AJIEKTPOCTAHLUU MpU
HE3HAYUTENbHBIX PACCTOSAHMUSIX OT MecTa TMojdy4yeHus TorummBa. JlocTaBka
NOTPEOUTENIO Ma3yTa BOJHBIM TPAHCIIOPTOM MPOU3BOJUTCS TOJBKO IMPHU OTCYTCTBHUU
JIPYrUX BO3MOXKHOCTEM, TaK KaK HECMOTPS Ha JIEIIEBU3HY 3TOro crnocoda (B 4...5 pa3
JICIIEeBJIE 0 CPAaBHEHMIO C JPYTMMH), CE30HHOCTh €ro B CBSI3M C 3aMEp3aHHUEM
BOJIOEMOB BBI3BIBAET HEOOXOAMMOCTb CTPOMUTENIbCTBA OOJBIIUX EMKOCTEH IS
XpaHEHUs TOIJIMBA B 3UMMHUI NIEPUO.

IIpu nocraBke masyTa IO KEJIE3HOM JOpOre TOILUIMBO CIMBAETCS B MPUEMHO-
CIIMBHBIE YCTPOWCTBA CaMOTEKOM 4Y€pe3 HM)KHEE CIMBHOE YCTPOMCTBO LIMCTEPHBI.
Onepanuu 1pu ciauBe: YCTaHOBKA LMCTEPH, 3allpaBKa B IIUCTEPHBI MIOAOrPEBATENEH
Ma3yTa, pa3orpeB U CIMB Ma3yTa B CIMBHbBIC JOTKH, PONAapKa M 3a4MCTKa LUCTEPH,
caayva UcTepH [5, 9].

CnuBHOE yCTPOMCTBO COCTOMT U3 CIMBHBIX CAMOTEYHBIX JOTKOB, IUIOIIAJIKH
JUIslL YCTAaHOBKM B LHMCTEPHY 4YEpPe3 BEPXHIOK TOPJIOBHUHY IMAPOBBIX TI'PEIOLIUX
YCTPOMCTB, MPUEMHON €MKOCTH U MEPEKayuBAIOIIMNX HACOCOB. JIOTKH 000pyayroTCS
TpyOHOH cHCTeMOM aJisi MOJOTrpeBa MaszyTa HapoM WM Tropsyeil Bojoil. g cnuBa
MazyTa Tpedyercs pazorpeB Ao temneparypsl 40°C nns maszyrta mapku 40 (40B) u
60°C s mazyta mapku 100 (100B).

Ma3syTHble xo3siiictBa TOI[ u  KOTeabHBIX OBIBAIOT OCHOBHBIE H
pacronounbie. OCHOBHBIM Ma3yTHOE XO034MCTBO Ha3bIBAIOT B ciiydae, koraa TOC unu
KOTeNbHasi paboTaloT TOJBKO Ha MaszyTe, Ma3yTe M ra3e WM IpU HCIOJIb30BAHUU
MazyTa B KadyeCTBE pE3epBHOrO0 TOIUIMBA. EciaM Ma3yT HCHONb3yeTCs Kak
pPacTONOYHOE TOIUIMBO WJIM JUISi COBMECTHOIO C)KMIAHHSI C YIOJBHOM IBUIBIO, TO
Ma3yTHO€E XO0341CTBO Ha3bIBAIOT PACTOIIOYHBIM.

B coctaB Ma3yTHOro XO3sMCTBa BXOJAT: IPUEMHO-CIWBHOE YCTPOWCTBO,
Ma3yTOXpaHWIMILA (IIPUEMHBIE W OCHOBHBIE €MKOCTH); Ma3yTOHAcocHas (c
HacocaMH, TMOJOTpeBaTeNsAMUA, (PUIBTPaMM); MAapOMa3yTOMPOBOIBI;  CHUCTEMA
XPaHEeHMsI U MOJa4M KUJKHUX MPUCAT0K; CUCTEMA MOKaPOTYLIEHUS.
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Puc. 32

CxeMbl Ma3yTHOTO XO3SMCTBa OBIBAIOT IUPKYJSIITUOHHBIC, TYIMUKOBBIC H
koMOuHMpoBaHHble. KoMOuHupoBaHHass cxema (puc. 32) TpUMEHsSETCS IIpHu
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MCIIOJIb30BAaHUU JIIOOBIX Ma3yTOB U NP PA3IUYHBIX PEKUMaX paOOThl KOTEIBHOH, HO
0COOEHHO YJI00HA, KOrjJa KOTEJIbHBIM II€X padoTaeT Ha MaJOBS3KHX TOIUIMBAX C
NEePEMEHHBIMM Harpy3kamu IMpU YacThIX Mepexoaax ¢ MasyTa Ha ra3. O003HauYeHUS
Ha puc.32: 1 — nucrepHa; 2 — CIMBHOM JIOTOK; 3 — IIpUEMHAs €MKOCTbh; 4 — 3CTaKaja;
5 — ¢uabTp TOHKON OYMCTKH; 6 — MazyTOMEpbI; 7 — NMapoBble MOJOTPEBATENH; & —
KJIallaH CIIMBHOM; 9 — Hacoc Bropoil cryneHu; 10 — mogorpeBaTenb KHAKUX
npucanok; 11 — ¢uibTp rpy6oit ouncTku 12 — NUHHMS PEUMPKYJISAIUU Ma3zyTa Ha
paszorpeB mucTepHsbl; 13 — GuabTp rpy0oit ouncTku; 14 — KoHAEHCATHBIN Oak, 15 —
JUHUA BO3Bpara Ma3yTa K HacocaM; 16- KiamaH peuupKyIsiLUd Ma3yTa MHUMO
KOTJI0B; 17 — Hacoc mepekauumBaromuii; 18 — Hacoc-mo3arop; 19 — 0Gak >KUAKHUX
npucanok; 21 — pacxogHas eMKOCTh; 22 — Ma3yTOMEphI; 23 — KianaH peuupKyJIsaiuu
MasyTa; 24 — y4acTOK HMUPKYJANHUH;, 25 — eMKOCTh XpaHEeHHsI Ma3yTa; 26 — GuibTp
rpy0oii ourctku; 27 — Hacoc nepBoi crynenu; [1IK — mapoBoil KoyekTop.

[Ipu 3akpeiToM kiamaHe 16 xoTenbHas paboOTaeT MO TYNMHUKOBOM cXeMme, Mpu
OTKPBITOM — B pabOTy BKJIIOUAETCS JIMHUSL PEUUPKYJIALUU. Pacxos TominBa Ha KOTJIbI
onpenensieTcs: Mo pa3HOCTH MoKazaHuil pacxogomepoB 6 u 22. Ilpsimas u oOparHas
JIMHUM H30JIMPYIOTCS COBMECTHO C MAapOBOM JIMHUEH NOAOTpeBaTENIed Ma3yTHOIO
x03s1cTBa. JlaBiieHrE B Ma3yTONPOBOJIE PETYIUPYETCS CIAMBHBIM KJIAIIAHOM §.

Kunkue TomIMBa mepeln CKUTAaHUEM JOJDKHBI MPOWTH LUK CIEHHAIbHOU
NOATOTOBKH.

IlepBU4HBII MOAOrPEeB B NIPUEMHON U OCHOBHBIX €MKOCTAX OCYIIECTBISETCA
3MEEBUKOBBIMHU MOJIOIPEBATENSIMUA WIIM OTKPBITHIM MapoM. [logorpeBaercss Ma3yT A0
TemriepaTypsl nepen dopcynkamu ot 110 go 150°C.

@OuabTpanms Ma3yTa MpoOU3BOIUTCS B GUIbTpax rpy0oit ounctku (0T 5 1o 64
oTBepcTHii Ha | cM” (UIBTPYIOLIEH MOBEPXHOCTH) M TOHKO# ouncTkH (o1 64 10 400
orBepcTiii Ha 1 cM’). DuubTphl TpyOOil OUYMCTKM YCTAHABIMBAIOTCS IEpe]
TOTUIMBHBIMA HAacOoCaMH, (WIBTPHI TOHKOW OYMUCTKH — Tmepes (OpCyHKamH.
MunumanbHbIN pa3Mep OTOUIBTPOBAHHBIX YACTHUIL HE JIOJHKEH MPEBBIIATH 5 MKM.

O0padoTrka npucagkamm U oOeccoamBanme. Jlnsg oOecconuBaHus
MPUMEHSIIOT BOJIHYIO ITPOMBIBKY Ma3yTa. B Ma3yT BBOAUTCS MpecHasi BoJia, CO3/1aeTCs
BOJIHO-TOIUIMBHAsI AMYJIbCHS, 3aT€M MPOMBIBOYHAS BOJA, HACHIIICHHAs COJIIMHU
IIEJIOYHBIX METAJIOB, YJAISETCs C MOMOIIBI0 LIEHTPOOEKHBIX cemaparopoB. s
00paboOTKM Ma3yTa B MeCTax NOTPEOJICHHUS HCIONb3YIOTCA KUAKUE TMPUCATKH
BHUUHII-106 win BTU-4 ct. OTU npucagku CHUXAIOT MHTEHCUBHOCTh KOPPO3UH,
YMEHBIIIAIOT KOJIUMYECTBO M MPOYHOCTh 30JIOBBIX OTJIOKEHHI Ha TMOBEPXHOCTAX
HarpeBa, yMEHBIIAIOT KOKCOOOpa3oBaHUE.

Obecneuenne padoyero aAaBJieHHMsI JOCTUTAETCS HCIOJb30BaHUEM HACOCOB
Pa3JIMYHOIO TUIA U HA3HAUYEHUS: IIECTEPEHHBIE HACOCHI, BAHTOBBIE HACOCHI TUMA 3B;
HeHTpoOexxHsie KoHconbHble Hacockl TunoB HK, KHK, HJ[; pa3bemubie
MHorocekunonnble Hacochl Tuna HIIC; nacocwl-mozatopsl tuna HJI nns nmomaum
IPHUCAJIOK.

IHoporpes Mmaszyra mepea (pOpCyHKaMH TMPOU3BOIAUTCS MAPOM WIIM TOpsSYEU
BoAOW. {1 momorpeBa MasyTa UCHOJIB3YIOT KOKYXOTpyOHbIE MOJOrpeBaTeIn THUIIA
I[IM u TIMP u cexumoHHbIe ToAorpeBarenu tTuna «rpyoa B Tpyoe» (TT).
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4.4. TonmBocHa0KeHHe NPU ra3000pa3HOM TOILIMBE

Bosbiioe KoaM4ecTBO ACHCTBYIOMIMX U BHOBb OTKPBITHIX KPYMHBIX Ta30BbIX U
ra30KOHAEHCATHBIX MECTOPOKACHUIN MO3BOJIUIIO cO3/1aTh ENuHYI0 ra30cHa0Xaroyto
cuctemy (EI'CC) rocynapctB OwiBmiero CCCP. B Hacrosimee Bpems EI'CC
OXBAaThIBAE€T TEPPUTOPUIO MPUMEPHO B 5 ThIC. KM C 3amaja Ha BOCTOK U Ooree 3,5
TBIC. KM C CE€Bepa Ha IOT U oOecnevyrBaeT ra3ocHabkeHUe MoTpeduTenei Ha Bcei
eBporneickoit yactu, Ha Ypane u 3anagHoit Cubupu. [Ipoussonactso raza B ET'CC B
1990 r. npeBbicunio 805 mupn M M COCTaBUIO OKOJIO 99% o0111ero Mpou3BOACTBA
rasa (815 mupx M° ). Ha TorumBHbIe HyXmbl pacxomyercs 6oxee 90% rasa, u3 HHX
6onee 30% - Ha amekTpocTaHiuax. Kpome Toro, raz SKCHOPTHUPYETCS B CTPAHBI
BOCTOUHOUM W 3amaaHoi EBpombl mo razompoBoay «Coro3» (Openbypr — JIbBoB —
rocyJlapCcTBEHHAas rpaHulla) U razonpoBoay Y penroit — [lomapsl — Yxropoa.

Cxema OCHOBHBIX MaructpaibHbix razomnpopojioB (MI') EI'CC npuBenena na
puc. 33. Ona BkiroyaeT B cedst 198 mecTopokeHuii ra3a U ra3oBoro KOHJEHCaTa;
cetb MI' ¢ nuHelHHON TPpyOONPOBOHON YACThIO JIMHOM OKOJIO 215 ThIC. KM MMeEeT
okosio 385 kommpeccopHbIX cTaHiui, 47 moazemubix Xpanwmmil raza (I[1XT),
0oJIb1I0e KOJINYECTBO ra3opacnpeaeaInTelbHbIX CTaHLIUH1 (I'PC) u
razopacrpeaenuTenbHbiX myHkToB (I'PII).

B ctpykrype MI' okono 55% razonpoBoaoB umeror auamerpsl 1020, 1220 u
1420 mm. IpomyckHas criocobHocts MIT muamerpom 1420 mm — 31...33 muapa M B
rona npu AasieHuu rasa 7,6 MIla. [JaBnenne B MI' co3naercss Ha KOMIIPECCOPHBIX
cTaHuusx razonepexaunBatromiumu arperaramu (I'TIA). CymmapHasi MOIIHOCTh BCEX
I'TIA (5,6 Tbic.) mpeBbimaer 45 muiH kKBT. ['TIA uMeOT npuBOIBI IEKTPUUECKUN
(okomo 15% cymmapHOW MOIIHOCTHM) ¥ Tra3oTypOMHHBIA. MakcuManbHas
yCTaHOBJIEHHAast MOIIHOCTH npusoaa ['TIA cocrasnser 25 MBT.

OT MarucTpajabHOro ra3onpoBOja ra3 MOCTYMAET Ha ra30paclpeeIUTEIbHYIO
cranuio (I'PC), a u3 Hee — B ropoAcKyto (IIOCEJIKOBYIO) CUCTEMY paclpeAesICHUs
raza Wjiu HEMOCPEACTBEHHO K KPYIHBIM NoTpedutesnsam rasza (npeanpustusim, TOC u
T.1..). Haznauenue ['PC — cHueHue naBieHus rasza, noctrymatomero no MIT mo
TpeOyeMoro B cucTeMe pacnpejieieHus rasa (Hanpumep, a0 1,2 Mlla).

B cucreme pacrnpenenenus raza (CPI') MoryT HaxoauTbcsi TPyOOIIPOBOJIBI C
pa3IMYHBIM JaBjieHUEM ra3a. CTyneH4YaToe M3MEHEHHE AABJICHUS U pacClpeleeHue
raza mo TpyOONpoBOAaM pa3IWYHBIX JABJICHUM MPOU3BOAUTCS B CIELHAIBHBIX
UHXXEHEPHBIX  COOPYXKEHHSIX —  razoperyiasaropHeix  nyHkrax (I'PII) wu
razoperyJjaropHbix ycranoBkax (I'PVY).

B 3aBucumocTH OT uKciia CTyneHel nepenaja JaBJICHHs ra3a B ra3ornpoBojax,

CPI' noapa3nenstoTcs Ha OJHO-, IBYX-, TPEX- U MHOTOCTYTIEHYATbIE:
1) ognoctynenuatass — CPI' ¢ ogHuMm JaBlieHHMEM Ta3a B Ta30MpoBOJE; TaKoe
peleHne npuMeHseTcss Kak npu noctymieHud raza Kk ['PC mo maructpambHOMY
ra3onpoBOJy, TAK U B CIy4yae, KOrjJa HCTOYHUKOM ra3a SIBISIIOTCS KOKCOTa30BBIM MIIH
HedTenepepadaThIBaAIOIIUN 3aBO/IbI, CTaHIIUU MOJTYyYCHHUS CHKUKEHHBIX
yriaeBoAopoanbix razos (CYI'), OuorazoBble WK ra30r€HEPATOPHbBIE YCTAHOBKHY;
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2) neyxcrymenuatass CPIT oOecrieumBaer pacmpeneneHne ©W  Tomady Tasa
NOTPEOUTENSIM IBYX JTaBJICHH;

3) tpexcrynenuaras CPI' — mnojmaya u pacnpeielieHHe Tas3a MOTpeOUTensiM
OCYIIECTBIISIETCA O Ta30MPOBOJIAM TPEX KAaTErOpUi: HU3KOrO, CPEAHETO U BBICOKOTO
JIaBJICHUS,

4) muoroctynenvaras CPI" oOecrieuuBaer mnojady Tras3a 4YeTbIpeX JdaBICHUI:
BbicOKOTO | 1 II kaTteropuu, cpennero u Huzkoro. Ita CPI" ucnonb3yeTcsi B KPYMHBIX
ropojax c¢ OonbluM uHciIOM mnorpedurteneid. CBs3b MeEXAy Ta30MpOBOJAAMHU
Pa3JIMUHBIX JaBieHUH ocymiecTBiseTcs Toibko uepe3 ['PIT u I'PY (puc. 34, tne: 1 —
ropoackue ['PII ra3onpoBo 0B HU3KOTO AaBJICHHS; 2 — KPYIIHbIE TOTPEOUTENH Ta3a
CpPeAHEro JaaBiieHus; 3 — ra3opacupeieiiuTelibHas cTaHuus; 4 — MarucTpaibHbII
ra3onpoBoj; 5 — ra3onpoBO/ibl BBICOKOTO AaBieHus, 10 1,2 MIla; 6 — ra3onpoBo/ibI
cpenHero npasnenusi; 7 — I'PII ra3ompoBomOB cCpemHEro JaBiieHUs;, 8 —
pacrpenenuTeabHble Ta30MpoOBOJbI U MOTPEOUTENIM Tra3a HU3ZKOro JaBieHUs; 9 —
KpyIHbIE MNOTpeOUTENr Ta3a BBICOKOro mgaBiieHusi, 10 — ra3ompoBOJIbI HU3KOTO
JTABJICHUS ).

Puc. 34

75



['azompoBogsl  cuctemM  razocHaOxkenuss  cormacHo — Cuull2.04.08.-87
KJIaCCU(ULIUPYIOTCS TaK:

- Ta30IpOBObI BHICOKOTO JaBiieHus | kareropuu (mpu paboyem AaBiI€HUH Ta3a OT
0,6 mo 1,2 MIla gns mpupoanoro raza u o 1,6 MlIla gist CYTD);

- Ta30mpoBObI BEICOKOTO naBiieHud Il kareropuu (mpu paboueM AaBI€HHH rasza oT
0,3 o 0,6 MIla);

- Ta30MmpOBOBI CpeAHEro aasienus (rmpu padouem napienuu raza ot 500 nalla go
0,3 MIIa);

- Ta30MNpOBOJbI HU3KOTO naBiieHus (mpu pabouyem nasinenun raza ao 500 nalla;
JaBJICHUE Ta3a nepesl ObITOBBIMU TprOOpaMu He TOJKHO ObITh Oosiee 300 malla).

Knaccugpuimpytorcst ra30mnpoBo/bl IO CIASAYIOUIIM IT0Ka3aTeNsaM:

- 10 HAa3HAYEHHI0O B CHUCTEME Ta30CHAOKEHUS: pacHpeleUTeIbHbIE, BBOJBI,
BBOJIHBIE, [IPOIyBOYHbBIE, COPOCHBIE, UMITYJIbCHBIE, MEKITOCEIKOBBIE;

- 10O BHIAY TPAHCHOPTUPYEMOIO Ta3a: MPUPOIAHOrO rasza, nomytHoro rasza, CYIl u
np.;

- 10 MECTONOJIO)KEHUID OTHOCUTENIBHO IUIAHUPOBKH HACEJIEHHBIX IYHKTOB:
HapyXHbI€ (YJIUYHbIE, BHYyTPUKBAPTAJIbHbBIC, IBOPOBHIC, MEXKIIEXOBBIC) U BHYTPCHHUE
(BHYTpH 3[1aHU U IOMEILEHUH );

- [0 Mmarepuany TpyO: MeTaluiMdyeckue (CTaJbHbIE W JAp.) M HEMETaNIMYecKue
(MOJIMATUIICHOBBIC U JIP.).

Pacnpenenure/ibHble Tra30nmpoBOAbI OOECIEUMBAIOT TOJayy Tras3a oOT
UCTOYHUKOB Ta30CHA0XKEHMUsI JO0 Ta30lNpOBOJOB-BBOJOB, a TaKXe TIa30MpPOBO/IbI
BBICOKOTO M CpPEIHEr0o JaBJICHMs, MpeIHA3HAYCHHbIC IS MOJAa4yu Ta3a K OJIHOMY
oowekry (I'PII, mpombinienHoe npeanpustie, korenbHas, TOC u T.11.).

I'azonpoBoa-BBOA — 3TO Tra3onpoBOJ OT MeCTa IPUCOEIMHEHHS K
pacupeneauTenbHOMY ra30IpOBOY 10 OTKIIIOYAIOIIEr0 YCTPOMCTBA HA BBOJE.

BBoaHBIM ra3onpoBoaoM SIBISETCS YYaCTOK OT OTKJIKOYAIOLIEro YCTpoucTBa
Ha BBOJE (IIpM YCTAaHOBKE OTKJIIOYAOIIETO YCTPOMCTBA CHAPYXXH 3[aHUA) [0
BHYTPEHHEr0 Tra30MpoBOJa, BKJIKOYas ra3onpoBoJl B (yTispe, MpPOHU3BIBAIOIIMIMA
CTEHY 3JaHMUS.

Me:xknoceKoBbIMU SABJISIFOTCS pacnpenenuTenbHbIe ra3onpoBO/IbI,
IPOJIO’KEHHBIE MEX/1y HACEICHHBIMU IMyHKTAMH.

Hapy:kHble ra3onpoBoabl NPOKIIAIbIBAIOTCS Ha TEPPUTOPUHU TPOMBIIILICHHbBIX
U KOMMYHAJIbHBIX NPEANPUATHN, KaK NpaBWiIo, Haa3zeMHO. (Cxema MEXIIEXOBbIX
Hapy>XHBIX Ta3omnpoBoJOoB (puc. 35) 3aBUCUT OT B3aUMHOIO PAaCIIOJIOKECHHS
TOPOJICKOr0 PACIPEEIUTENBHOIO ra30IpoBoa U npeanpuarus. Ha cxeme aneMeHTsI
ra3ornpoBoAoB OT | 10 4 pa3MeleHsl Mo 3eMJIEH, a HAUUHAs C AJIeMEeHTa 4 U 1anee, -
Hag3eMHo. OOo3naueHus Ha puc. 35: 1 — pacnpenenuTenbHbIil  (TOPOICKOH)
ra3onpoBoj; 2 — o00llee 3amopHOE YCTPOUCTBO; 3 — COOpHHMK KOHJEHcata; 4 —
ueHTpanbHbiid ['PI; 5 — 3amopHOe yCcTpOKCTBO (B KOJOJLE MEJIKOTO 3aJI0KEHHS); 6 —
I'PIT B mkadrOM wucHomHEHWH; 7 — OTKIIOYANOIIEE YCTPOMCTBO (B KOJIOAIE
rIIyOOKOro 3a10KeHu); §,- MPOAyBOUYHBIA TPYyOONpOBO; 9 — KOTENIbHAs.

OO611ee 3an0pHOE YCTPOMCTBO 2 pacmojaraioT BHE TEPPUTOPUU MPEATPUSITHS,
KaK MOKHO OJIMKE K paclpeeIuTeIbHOMY ra30MpoOBOAY U HE MEHEe 2 M CHapYKHu OT
JIMHUY 3aCTPOUKHU WM OTPAXKIACHUS IPEANPHUSATHUSA.
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Cronoran

6 / Uex N1

Uex N2
Q M

Uex N3

Puc. 35

3a uentpanbHbiM [ PII HaX0AsSTCA MEKIEXOBBIE Ta30IPOBOAbI, HA KaXKJIOM U3
KOTOPBIX YCTAHOBJICHO 3allOpHOE YCTPOWCTBO (TIpW MOA3EMHOM MPOKIaAKEe — B
KOJIOAIaX TJIYyOOKOrOo WJIM MEJKOro 3ajokeHus). [a3ompoBoasl Ha CBOEM
OPOTSHKEHUN UMEIOT KOMIIEHCATOPBI JJIsi BOCHPUSITHUSL JTUHEUHOU neopMaiiuu npu
W3MEHECHUU TEMIIEpaTypbl. B KoJoAIax MEIKOro 3all0KEHUsI TaKUE KOMIICHCATOPHI
HE HYXXHBI, TaK KaK B ATHUX KOJIOJIAx rasomnpopoj umeer Il — oO6pasnyro Gopmy u
obJaaeT CBOMCTBOM camMokoMIieHcarnu. diiaHieBbie COeMMHEHUST Ha Ta30IPOBOIax
IIYHTUPYIOTCSA  3JIEKTpornepeMblukamMu. Ha moa3eMHBIX Ta30mpoBOJIaX — TaKke
MMEIOTCS: THUAPO3aTBOPHI, YCTAaHABIMBAEMbIE HA Ira30NpPOBOJAX HU3KOTO JIABJICHUS B
KaueCTBE 3allOPHON apMaTyphl; KOHTPOJIbHBIC TPYOKH, YCTaHABIMBAaeMbie B Hanboee
OTBETCTBEHHBIX MECTaX ra3OIpPOBOJIOB; KOHTPOJbHBIE MPOBOJHUKHU JUJII U3MEPEHUS
AJIEKTPUYECKOT0 MOTEHIHANIa 3€MJIsi — ra3onpoBoj; (PyTIspbl, yCTaHABIMBAEMbIE B
MECTaX TMEepPEeCeUeHHs Ta30MpoBoJaMu (PyHIAMEHTOB U TMOJ3EMHBIX KOMMYHUKAITUH.
MecTomnonoKeHue COOpPYKEHUH Ha Tra3onpoBOJax JIOJKHO OBITh 0003HAYEHO
Ta0IMYKaMH-YKa3aTelIsIMU, 3aKpEIUICHHBIMU Ha CTE€HAaX 3JIaHUM U COOpYKEHUU
BOJIM3M ra30MpoBO/JIa UK Ha CIICIHMATIBHBIX OPUEHTUPHBIX CTOJIOMKAX.

B  KkoOHIlE KaXIOro MEXIEXOBOro  Tra3olpoBOJa  MPEAyCMATPUBAIOT
IIPOJIYBOYHBIN TPYyOOIPOBO] ¢ KPAaHOM U IITYLIEPOM Jijist oTOopa mpod (Ha puc. 35 He
MOKa3aH).

[Ipoknaaky Haa3eMHbIX razonpoBojoB a0 0,6 MIla npousBogAT 1Mo cTeHam
MIPOM3BOJCTBEHHBIX 37aHui, ¢ npaBiaeHuem jo0 0,3 Mlla ra3onpoBoJibl MOXKHO
IpOKJIaAbIBaTh M TI0O CTEHAM OOIIECTBEHHBIX MW JKWIBIX 37aHuii. BHe cTeH
ra3onpoBOJbl IPOKJIAJBIBAIOT 110 KOJOHHAM, OTAEIbHO CTOSIIMM OIIOpaM U
3TaXXEPKaM U3 HECTOPAEMBIX MAaTEPHUAIIOB.

B Mecrtax, mnpeayCMOTPEHHBIX MPOEKTOM, Ta30MpPOBOMAbI JIOJKHBI HMETH
KECTKHE (HECKOJB3SIINE) OMOPHI.

Buyrpennue rasomposoabl. BBoxa rasomposojga B 31aHME U B MeCTa
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IPOXOXKJEHUSI €ro CKBO3b CTPOUTEIbHBIE KOHCTPYKLUHMHM BHYTPH 3HaHUS JIOJDKEH
BBITMIOHATHCS. C HUCTOJIB30BAHUEM CIICUUATBHBIX (PYTISIpOB (M3 CTalbHBIX TPYO).
[IpocTpaHCcTBO MeXIy Tra3ompoBOAOM U (PYTISAPOM 3aMONHIETCS MPOCMOJIEHHOM
nakjed, a 3aTeM LEMEHTHbIM pacTBOpoM. Mexay ¢yTispoM MU CTPOUTEIBHOU
KOHCTPYKIIMEH MPOCTPAHCTBO 3aM0JIHAETCSI OETOHOM.

l'azompoBOABl MPOKIAABIBAIOTCS IO KPOHIUTEMHAM, NPUKPEIUIEHHBIM K
CTEHaM, KOJIOHHAM, KapKacaM KOTJIOB, IO TOJBECKAM, NPUKPEIUIEHHBIM K
NEPEKPBITUSAM, WIIA KPEMAT C TOMOIIBIO XOMYTOB U KPIOUBEB K CTEHAM.

JaBaenne raza. [Ipu cxxuranuu ra3000pa3Horo TOIJIMBA €ro JIaBJIEHUE MOXKET
obiTh HU3KO0E (<0,005 MIla), cpeanee (0,005...0,3 MIla) unu Bwicokoe (0,3...1,2
MIla). TormMBOUCTIONB3YIONINE YCTAHOBKH PabOTAIOT Ha ra3e HU3KOTO M CPEITHETO
JaBiieHUs (KOMMYHaJIbHO-OBITOBOE MOTpPEOJIEHNE, MPOMBIIUIEHHBIE U OTOMUTENIbHbIC
KOTEJIbHbIE, TOIUIMBOMCIOJB3YIOIINE YCTaHOBKM HPOMIIPEANPHUITHII) U CPEIHETO
(xotiel TOC). ObecnieunBaeTcsi MOCTOSIHHOE JiaBjieHHe Ta3a npu nomoinu ['PY wiu
I'PIL.

['PY MOHTHUpPYIOT HENOCPEACTBEHHO B IIOMELICHUSX, TA€ PAaCIIOIOKEHbI
TOILIMBOMUCIIONB3YytomKe ycraHoBKU. ['PII pasmeraror BHE ITOMEIIEHNs B OTAEIBHOM
3IaHUU WJIM MPUCTPOMKE, B MIKadax, 3aKPEIUICHHbIX Ha CTEHE CHAPYKU MOMEIICHHUS
WIM Ha OT/ACJIbHOW Omope, Ha HECTOPAeMOW KpbIIIe MOMeIeHus (Hampumep, 31aHus
koTenbHOM). KpoMe mojaep:kaHus MOCTOSHHOTO paboyero AaBJICHHs Ta3a Mepen
ropenoynbiMu  yctporictBamu B ['PY wu I'PII mpousBomuTcs: ouncTka rasza wu
CHW)KEHHE €ro JABJIICHHsS OT JAABJICHUS B MarucTPajbHOM (pacipeneuTeaIbHOM)
ra3onpoBojie 10 paboyero MJaBiICHUSA; KOHTPOJb 3a BXOJHBIM M BBIXOJHBIM
NABJICHUEM M TEMIEPATypol rasa; ydeT pacxoja Tas3a; NPEeIOXpaHEHHE OT
BO3MOKHOTO TIOBBIIICHUS WM IOHWXKEHHUSI [aBJIEHUS Tra3a CBEpPX JOIMYCTUMBIX
3HaueHuid. OcHoBHOe oOopynoBanue I[PY wu [I'PII: perynsarop naBieHus;
npenoxpanutenpHbiii 3anopubil kinanad (I13K); nmpegoxpaHuTenbHbIE COPOCHOI
kiaman  (IICK); ¢unbtp; koHTponmpHO-u3Mmeputenbhbie  mpubopsr  (KUII);
UMITYJIbCHbIE TPYOONPOBOJIbI, 1O KOTOPHIM IMOAAIOTCS HUMITYJIbChl JAaBJICHUS Ta3a K
perynstopy, 13K, TICK u KWII; cOpocHbie TpyOOmpoBOAbI, MO KOTOPHIM TIa3
orBoautca B armocepy ot IICK, npoayBOouHbIX JIMHUA M T.IL.; 3alOpHbIE
YCTPOMCTBA (3aJIBIXKKH, KpaHbl); OTBOJIHOM Ta30mpoBoj (Oainac) ajis mojgadyu rasa K
noTpebutento mpu peMmoHTe ocHoBHOTO 0o0opyaoBanus ['PII (I'PY) [5].

I'PIT (I'PY) moryT umerh ABe u Oojiee JMHUM C yCTAaHOBKOW Ha HHMX BCETO
KOMIUIEKTa IepeurcieHHoro obopyaoBanus. IIpokmaaka Bcex ra3onpoBOJOB B
npenenax ['PII m 1mo TexHoOMOrMYecKOro (Tra3oMCIHONB3YIONIEr0) 000pYyIOBaHUS
BbINIONIHSAEeTCA Ha3eMHOM. [TogBox raza ot I'PII k ra3oBoMy KOJUIEKTOpPY (BHE 31aHUS)
npou3BoauTcs 1o onHod HuTke. [Ipunnunuanshas cxema ['PII (I'PY) ¢ yuerom
pacxoja ra3a npu MOMOIIN YCTPOHCTBa «auadparma — TuhMaHOMETPY MpeACcTaBIcHA
Ha puc. 36; rae: 1, 12- oOmue 3anopHbIe yCTPOMCTBA HA BXOJA€ U Bbixoje; 2, 10 — To
xe nepex u 3a ['PIL; 3 — mpoayBounbiil TpyOonpoBos; 4 — GunbTp; S —AudmaHoMeTp;
6 — nupmanomerp-pacxogomep; 7 — I13K; 8 — perynsarop aasnenus; 9 — nuior; 11 —
umnyinbcHass TpyOka; 13 — IICK; 14 — Oalinac; 15 — kxpaH mnOpoayBOYHOTO
TpyOomnpoBoaa; 16 — cOpocHoit TpyOompoBoa; 17 — kamepHas nuadparma; 18 —
TeXHUYEeCKUi Tepmometp; 19, 20 — camonuuynme TepMomMeTp U MaHoMmeTp; 21 —
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MOKa3bIBAOIINN MAHOMETP.

Puc. 36

I'azoBoe xo3siicrBo. Ha TOC npupoaneiii ra3 mocrtynmaer mno OJHOMY
MarucTpajbHOMY WJIM PACIPEICIUTEIbHOMY TIa30MpOBOAY OOJIBIIOr0 JHMaMETpa.
lNazoxpanwnumie s npupomgHoro rasza Ha TOC He coopyxatoT. Ha puc. 37
npuBegeHa cxema cHaOxenus TOC npupoiHbIM ra3oMm, rae: 1 — pacnpeaenuTeabHbli
(MarucTpanbHbIi) ra30npoBoI; 2, 4, 5 — ra3oBble 3aJIBUXKKH C JIEKTPONPUBOIOM; 3 —
I'PIT; 6 — cxaTelii BO3myX IS MPOIYBKH Ta30mpoBOJAOB; 7 — nuadparmMa s
U3MEPEHUsl pacxo/a rasza; 8 — razoBasl 3aJIBUXKKA 3alopHas; 9 — peryiupyromias
ra3oBasi 3a/IBUKKa K 3amajibHUKY; 10 — 3acioHka peryistopa pacxoga rasa; 11 —
ObICTpONIEHCTBYIOMININ KiamaH; 12 — ra3oBasi 3aJBIKKa 3arnopHasi; 13 — mpoOKOBBIit
KpaH; 14 — perynnpyromas rasoBas 3aaBuXkKa; 15 — rasosas ropenka; 16 — cBeua
(MpOAYBOYHBII ra30MpOBOI).

I'az mocne I'PII nmoctymaer B ABa oOmux raszornpoBoga (Ha puc. 37 mokasaH
OJINH U3 HUX), KOKJbIH U3 KOTOPhIX oOecneunBaeT 70% makcumanbHOTO pacxona. K
KOTEJbHBIM YCTaHOBKAM Tra3 MOABOAMUTCS Ta30MpOBOJIaMH, OTBETBIISIFOIIUMUCST OT
oOwero raszornpoBoja. Ha nuHuM mojgaym ra3za K KOTEIbHOM YCTaHOBKE pa3MEIEHBI
YCTPOWCTBA JUIsl PEryJIUMpOBaHUsA M HM3MEpPEHHUs] pacxofa Tra3a. ['a3oBble JMHUU
IPOJIYBAIOT U3 TYNIMKOBBIX YUYaCTKOB YEPE3 CBEUH, BBIBECHHBIE 3a MPEIEIbl 3aHUS B
MecCTa, HEJAOCTYIHBIE Jis MpeObIBaHUS JIIOJEH; Yepe3 ATH CBEUM YAAISAIOT BO3IYX
nepes PpacTONKOM KOTIOB H Tra3 IMpU OCTAHOBKE KOTJIOB. ['a3ompoBOJibI
YCTAHABIIMBAIOT C YKIOHOM [JJis yJajJ€Hus 4Yepe3 KOHAEHCATOOTBOAYMKHU
CKaIlJIMBAIOLLIECHCS BJIary.
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Prc.37

Puc.38

Cxema razocHa0>XeHHs] KOTeIbHOM mpuBeneHa Ha puc. 38, rae: 1 — nyTbeBoit
BEHTWIATOP; 2, 13 — moBOpOTHBIE 3acioHKM; 3 — mubep; 4 — TOpeIoYHOe
YCTPOMCTBO; 5 — MaHOMETpP ITOKA3bIBAIOIIMN; 6 — IMEPEHOCHBIM 3alaJIbHUK; 7 —
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pabouuii KpaH; 8 — KOHTPOJBHBIM KpaH; 9 — wmTynep ¢ OpoOKOH A MPOBEPKHU
IUIOTHOCTH KpaHoB; 10 — TpyOompoBojg Oe3omacHocty; 11, 16 — mpoayBouHbIe
ra3onpoBojbl; 12, 15 — kpansl 17151 oTO0pa Mpod Ha Ka4ecTBO NPOAYBKHU; 14 — kinanan
— OTCeKarelb; 17 — OTKIIoYarollee yCTpOMCTBO HA OTBETBICHUHU ra3onpoBoja; 18 —
ra3oBblii KOJJIGKTOp KOTeNlbHOU; 19 — Oaitmac cyetumka raza; 20 — ra3oBbld
pPOTAIMOHHBIN cUYeTuHK; 21 — QuiIbTp-peBu3us; 22 — TEXHUUECKUNA TepMOMETp; 23 —
oOmmias OTKJIIOYaromas 3aABWXkKa; 24 — ¢yTisap BBOAa ra3onmpoBoja B 3/aHHE
KoTenpHOU. CXxema MpUMEHSIETCA Ui Ta30IPOBOIOB HU3KOTO U CPEIHETO JIaBJICHUS
nociie I'PII. Ecnu B nexe npenycmorpena ['PY, To mocneausiss MOHTUPYETCS B CXEMY
MeXay 3aIBkKoM 23 u wu3Mmeputenem pacxoga 20. Ha puc. 38 mnoxaszana
yIOpOILEHHAas CcXeMa OOBA3KM Tra30MpOBOJIAMU CPEIHEro JaBJICHHUS KOTEJIbHOM
YCTAaHOBKM. B KayecTBe OTKIIOYAIOLIMX YCTPOMCTB 31€Ch HMCIIOIb30BaHbl KPAHBI.
[IpakThKa MOKAa3bIBAET, YTO MO HAJEKHOCTH OTKIIOYEHHUS KpaHbl 3(pdexTrBHEE
3aIBUKEK, TaK KaK HEIUIOTHOCTHM 3aJBMKEK NPHUBOMAT K yTE€UKaMm ra3a B TOIKY,
npuyeM OOHApPYXKUTh HAIMYHUE Ta3a B XOJOIHOM TOomKe 0e3 crenuaibHbIX MPUOOPOB
HEBO3MO>KHO, YTEUKH K€ U3 KPAHOB IOIAJAI0T B IOMEIIECHUE KOTEIBHOM, U UX JIETKO
oOHapyXUTh M0 3anaxy. B npennoxkeHHON cxeme 0OBS3KM Nepes KakI0H TOpesKou
YCTaHOBJIEHO IO OJHOMY pabodyeMy KpaHy, a KOHTPOJbHBIM KpaH U TPyOOIpOBOJ
0e30MacHOCTH MpeAHa3HAYEHBI JIJIS1 KOTEJIbHOW YCTAHOBKHU B LIETIOM.

Cnemyer OTMETHUTb, YTO CXEMbl OOBSI30YHBIX Ta30MPOBOJIOB HMEIOT MHOTO
BAPUAHTOB M 3aBHUCAT OT THUNA TOPEJIOYHBIX YCTPOWCTB, BHUJA IPUMEHSIEMON
ABTOMATHKA M KOJUYECTBA 30H pEryJHpOBaHUsl (HANpUMEpP, HA TYHHEIbHBIX
IPOMBIIIJIEHHBIX [€Yax), TUNa OTKJIIYAKIIUX YCTPOWCTB M JABJICHHS rasa.
DKcIutyatanusi ra30BOro Xo3siictBa Benercss Ha ocHoBe «IIpaBmi GezomacHoCTH B
ra30BOM XO35IMCTBEY.

Meramtypruyeckue, HedrenepepadbaTblBalOIIMe U JApyrue NPEeANpUSTHS
BbIpa0aThIBAIOT B BUJE OTXOJ0B OCHOBHOI'O MPOM3BOJCTBA IOPIOYUE a3bl, KOTOPHIE
MOTYT OBITh MCIOJb30BAHbI B TOIIMBOCKUTAIOIIMX YCTAHOBKAX: B MPOMBIIIEHHBIX
neyax, TEIIOr€HEpaToOpax, MapoOBbIX U BOJAOTPENHBIX KOTJIAX.

9. CHABXKEHUE INOTPEBUTEJIENA C)KATBIM BO31YXOM

Cxarblid BO3lyX B TOM WJIM HHOM KOJMYECTBE MCIOJIB3YETCS Ha BCEX
OPEANpPUATUAX WM TPOU3BOJACTBAX. B OAHMX NPOU3BOACTBAX CXKATHIM BO3AYX
HU3KOTO U CPEHEro JaBJICHHUS HCIIOJIb3YETCS SMHU30JAUYECKH W TpeOyeTrcs OH B
HEOONBIINX KONMM4YecTBaxX. B mpyrux — oH Tpebyercs HEMpephIBHO U B JOCTATOYHO
OOJBIIMX KOJIMYECTBAX, HO HEBBICOKOTO JaBieHus. M, HakoHeI, CyIIeCTBYIOT
IPOU3BOCTBA, T/ie TPEOYIOTCA HEMPEPHIBHO OOJBIINE KOJMYECTBA CKATOTO BO3/IyXa
CPEIHETO U BBICOKOT'O JaBJICHUS.

Ucnonb3yercs cxaTbli BO3AYyX [UJI TEXHOJOTHMYECKMX LEIEed M Kak
SHEProHOCHUTENb. B KauecTBe SHEProHOCHUTENS CHKATHIA BO3AYX HCIONb3YETCS IS
paboThl MHEBMATHUYECKOr0 HMHCTpyMEHTa (OTOOMHBIX MOJIOTKOB, IMECKOCTPYHHBIX
amnmaparoB, TpaMOOBOK U BHOpAaTOpoB, OOJyBOYHBIX alapaTroB, MOJOTOB,
raiikopeptoB u T.m.) ¢ ngaieHueM — 0,4...0,8 MlIla; mna TpaHcmopTUpOBaHUs
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CBIIIyYUX  MaTepuajoB  (adpOTPAHCHOPT  yrOJbHOM MBHUIM HA  TEIUIOBBIX
ANeKTpocTaHuusIX) ¢ naaBiaeHueM 1,3...2,0 klIla; B NHEBMAaTHYECKUX CHUCTEMAaX
ABTOMATHUYECKOI0 peryiupoBanus ¢ aasienunem a0 0,6 Mlla u np.

TexHoIOrM4ecKuii BO3AYyX HCIOIb3YeTCSI B KA4eCTBE OKHUCIUTENS MpU
CXKUTAHUW OPraHWYECKOro TOIUIMBAa B TOINKAaX KOTJIOB, MPOMBIIUICHHBIX MEYEeH U
TEIJIOTEHEPATOpOB  (JIaBJieHHWE Bo3ayxa B 23ToMm ciydae 1...30 «klla); nns
TEXHOJIOTMYECKUX IPOIECCOB B JIOMEHHBIX M MapTEHOBCKUX MeYax C JaBJICHUEM
0,32...0,45 Mlla; B XUMHUYECKUX ¥ OMOJIOTHYECKUX MPOU3BOJICTBAX — C JABJICHHUEM
10 0,03 MIla, B CylIMJIbHBIX YCTaHOBKAX — MPUMEPHO C TAKUM K€ JIaBJICHUEM.

s moJydeHHsl C)KAaToro BO3JyXa HCIOJb3YIOTCS CHEIUAIbHBIE MAIIUHBI,
KOTOPBIE MOXKHO KJIACCU(UIIMPOBATH 10 MPHUHIUITY JISHCTBHUS, a TAKXKE IO CTCIICHU
MOBBIIIICHUS JaBieHus P, / Py, rae P, — aOCOIIOTHOE AaBJeHHUE BO3yXa Ha BBIXOJE
U3 MallluHbl; P} — TO K€ Ha BXOJIe B MalinHy. Eciiu cTerneHb MOBBIICHUS JTaBICHUS
He mpesBblmaeT 1,15, TO Takme MamMHBI HA3BIBAKOT BEHTWJIATOPAMH, OHU IOJAOT
CKaThIM BO3yX AasieHueM 1o 15 klla.

Maiunsl, padotatomue npu P, / Py > 1,15, HO 0e3 OXJIAXIEHHS CXKATOro
BO3/lyXa, Ha3bIBAIOT HarHeTarelsMu (BO3IyXOJIyBKaMH), OHHM TIOJAIOT CXKAThIN
Bo3ayx AasieHuem 1o 30 klla (0,03 MIla).

MaiiHbpl CO CTENEeHbI0 MOBBIIMICHUS JaBiaeHUs Oosbiie 1,15 ¢ oxnmaxaeHuem
BO3JlyXa B TIpOIlECCe CXaTWsi Ha3bIBalOT KomripeccopaMu. OHHM BbIpaOaTHIBAIOT
cxkatelii Bo3myx nmaieHueM 0,32...0,45 Mlla (1ieHTpoOEKHBIE KOMIIPECCOPHI) U
0,6...0,8 MIIa u 6onee (IeHTPOOSIKHBIC 1 TTOPITHEBBIE KOMITPECCOPHI).

Ha mpoMBIIIIEHHBIX OPEANPUATHSAX MPUMEHSIETCS JCLEHTPaJIM30BaHHAS WIIH
LHEHTpPAJIN30BaHHAsl CHUCTEMbI IMPOU3BOJACTBA W PACHPEACIICHUS CHKATOTO BO3AyXa.
JleleHTpaIM30BaHHOM MOXXHO Ha3BaTh TaKyl CHCTEMY, TIJi€ HarHeTaTeJIbHbIC
MAaIIMHBl yCTAHABIMBAIOTCS HEMOCPEICTBEHHO Y TOTPEOUTENCH, KOTOPHIX OHH
o0cnyxuBatoT. [IpuMepoM Takoil CHUCTEMBI MOTYT CIYXUTh BEHTHISTOPHI WJIU
HarHeTaTeIu, MOJIal0IIUe CHKAThli BO3AYX B TOPEIKUA TOMOYHBIX YCTPOHCTB OJHOTO
KOTJa (MHAUBUIYATbHBIA BEHTWISTOP) WM HECKOJbKUX KOTJIOB (TpymHIoBOM
BEHTHJISITOD ).

[HenTpanuzoBaHHasi cuCcTeMa MPOU3BOJICTBA CKATOIO BO3/lyXa MPUMEHSIETCS Ha
MPOMBINIJICHHBIX ~ MPEANPUATHIX, HWMCEIOIIUX Pa3HOPOAHBIX TMOTpeOUTene ¢
HETPEPHIBHBIM HCIOJIb30BAaHUEM BO3ayXa. MICTOUYHHKAMHU CXKATOTO BO3JyXa B 3TOM
Ciydae SIBJISIFOTCSI BO3yXOYBHBIE UJIM KOMIIPECCOPHBIE CTAHLIMH.

Ha BosmyxomyBubix cranmusx (BC) wucmonw3yorcs  1eHTpOOEKHBIE
KOMITpECCOpHI, oAarolure Bo3ayx ¢ aasiaeHuem a0 0,53 Mlla B konuuectBe a0 115
M’/c Ha OIHY MamnHy. [IpHBOZOM ISl KOMIIPECCOPOB CIIY’KAT [ApOBbIC TYPOUHEI
WK DJICKTPOJBUTaTe M. B mepBOM Cilydyae MCTOUYHHMK CXKATOrO BO3/yXa Ha3bIBaCTCS
napoBo3ayxonyBHoil craHuued (IIBC), Bo BTOpoM — 3JIEKTPOBO31YyXOTyBHOM
crannuei (OBC).

B cocraB BC, Hapsay ¢ HEHTpOOSKHBIMA KOMIIPECCOpPAMH C JIaBJICHHEM
Bozayxa a0 0,53 MlIla, MoryT OBbITh BKJIIOYEHBI LEHTPOOEKHBIE KOMIIPECCOPHI
noBeilieHHOro jaasinenust (ot 0,66 no 1,4 Mlla) ¢ mapoBbIM WM 3JIEKTPUYECKUM
IPHBOIOM HPOH3BOAUTEILHOCTHIO 10 53 M/C.

Komnpeccopnpie cTaHiuu 00OPYIYIOT IEHTPOOCKHBIMH WM TOPITHEBHIMU
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KoMrpeccopamu. lIpeumyImiecTBO OTHaeTCs MEpPBBIM, TaK KakK MOPIIHEBbIE
KOMIIPECCOPbI THUXOXOJIHbI, HMMEIOT 3HAYUTEJIbHbIE Ta0apuUThl U OTrPAHUYCHHYIO
IIPOU3BOIUTENBHOCTE (HECKOIbKO Oomee 1,1 M’/C), a Takke 3arpsi3HSIOT CXKAThIH
BO31yx macioMm. HecMOTpsi Ha 3TH HENOCTATKH, MOPIIHEBBIE KOMIIPECCOPHI UMEIOT
IIUPOKOE PACHPOCTPAHEHHUE BCIIECJICTBUE BBICOKOM YKOHOMUYHOCTH MPU MaJIbIX U
CPEIHUX MPOU3BOJUTEIBHOCTAX U XOPOLIEH MaHEBPEHHOCTH, YTO BAXKHO MpH padoTe
Ha TEPEMEHHBIX pexuMax. II03TOMy OHHM HCHOJB3YIOTCA HAa CTAaHIUAX MaJoi
IPOU3BOJIUTENHLHOCTH C BHICOKUM JIaBJIIEHHEM cxaToro Bozayxa (ot 0,25 nmo 10 Mlla
u 6oee).

Bo3gyxonyBHbIE M KOMIIPECCOPHBIE CTAHIIMU PACIONAraloTcsi B OTACIIBHO
crosiux 37aHusiX. OCHOBHBIMU CTPYKTYPHBIMH 3JEMEHTAMH KOMIIPECCOPHOM
CTaHIIMHU, CXeMa KOTOpO# mpuBeneHa Ha puc.39, sBisitorcs: | — BO3ayx03a00pHUK;
2 — ¢unpeTp; 3 — BIArOOTACIUTEIb; 4 — KOMIIpECCOpP; 5 — OXJIaIuTeNb BO3ayXa, 6 —
BJIArOMAacCJIOO0TIAEIUTEND; 7 — PECUBEP; 8 —BO3AYXOMPOBOJ K NOTPEOUTEIISIM.

3 4 9 6 7

4 b

Puc. 39

3a00p BO31yXa MPOU3BOAMUTCS CHAPYX U KOMIIPECCOPHOM CTAaHLMU U3 MECTa C
HAaMMEHBIIIUM 3arpsisHeHueM, yepe3 GuibTp. [locne ¢punpTpanumu Bo3ayX OCyIIaeTcs
JUISL IPEIOTBpAIEHUs TOTNaJaHusl KareJbHOW BJIard B KOMIIPECCOP U OXJIAXIAeTCs.
Oxnaautenu BoO3AyXa pa3JeisioTCs Ha MEXAYyCTyIlleHuYaTble M KOHIEBble. llepBbie
OXJIAKIAIOT BO3AYyX MEXAY CTYNEHSMU KOMIIPECCOpa, YTO TMOBBIIIAET €ro
SKOHOMUYHOCTh. CHMKEHUE TeMmmepaTypbl BO3AyXa B KOHIIEBBIX OXJIAJIUTEISAX
MO3BOJISIET CKOHJICHCHPOBATh BJAary BO3[yXa M OTIEIUTh €€ BMECT€ C MacjoM,
MOMABIIMM B BO3/IyX B KOMIIPECCOPE, B CHEIIUATBHOM MACJIOBJIArOOTAEIUTENE; KPOME
TOrO, CHM)XKEHUE TeMIepaTypbl YMEHBIIAET OMNACHOCTh BOCIUIAMEHEHHS Karllelb
MacJa, B3BEIICHHBIX B Bo3ayxe. Kommpeccopsl cHaOxkaroTcs pecuBepoM (COOpPHUKOM
BO3/lyXa), TMpeAHa3HAYEHHBIM JUIsl CTJIQKWBAaHWUS  KOJeOaHW  JaBJICHUS B
BO3lyXOBOJAX.

Bo31yxoBo/ibI (BO3IyXOMPOBO/IbI) MPOKIIA/IBIBAIOTCSA MOJT 3€MJIEH B MPOXOIHBIX
KaHaJlaX WA HaJ 3eMJied Ha BBICOKMX JCTakaJaX COBMECTHO C JPyTUMHU
KOMMYHHKalMsIMU. B moMeleHus X BO31yXOBO/Abl MPOKIIAJIBIBAIOTCS MO MOJIOM, IO
CTE€HaM 3JIaHMSl U TI0 HAPY>XHBIM OTPAXKJCHUSIM TEXHOJOTUUYECKOTO O0OPYI0BaHUS
(KOTJIOB, IOMEH, MeUe U Mp.).

3arpaThl Ha MPOU3BOJCTBO CKATOIO BO3/1yXa IOBOJIBHO 3HAUMTEIbHBIL. [loiis
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CTOMMOCTH BO3/yXa B CE€0E€CTOMMOCTH BBIIMYCKA€MOW MPOAYKUHUHU MPEINPUITHUS
TaK)K€ B OTHAEJbHBIX CIIydasX MOXET OBbITh O4Y€Hb BBICOKOU. Tak, B JOMEHHOM
MPOU3BOJICTBE CTOMMOCTb BO3JYIIHOTO AYyThsl B JOMEHHBIE €YU COCTABISET OKOJIO
33% cebecToMMOCTH TMOJYYEHHOr0 4YyryHa, B MapTeHOBCKOM — okoio 30%
ce0eCTOMMOCTH CTaju. Y ACJIbHBIM pacxo TOIJIMBA HAa BBIPAOOTKY CXKATOTO BO3/ayXa
JUIs1 IOMEHHBIX Tedeit cocrasisier 19-20 kr ycinoBHoro torusa Ha 1000 M BO3/yXa,
IPUBEICHHOTO K HOPMAJIBHBIM YCJIOBHSM. U3 BBIIEHU3I0KEHHOTO CIEAYET, YTO
NOBBIIIEHUE  JKOHOMUYHOCTH  IIPOM3BOJICTBA  CXKATOrO  BO3[AyXa  MO3BOJUT
3HAYUTEILHO CHU3UTh CE0ECTOMMOCTD BBIITYCKAeMOM MPEANPUATUIMHU BO31YX0EMKOM
IPOYKIIUH.

HaunGonee mnepcrnieKTUBHBIMU HAMPaBICHUSAMH YACIIEBICHUS TPOU3BOJICTBA
CKATOTO BO3JyXa SBISIOTCSA: YBEJIWYEHHE EIUHHUYHOW MOUIHOCTH M TOBBIIICHUE
napaMmeTpoB mapa TypOONpuUBOJa  KOMIIPECCOPOB,  HCIOJIb30BaHUE  Oosee
SKOHOMHUYHBIX OCEBBIX KOMIIpEcCOpoB. Tak, mepexoa OT mapa ¢ mapamerpamu 3,5
MIIa u 435°C x ncnoap3oBanuto napa 9 Mlla u 535°C cHMkaer yaenpHbIA pacxon
ycioBHOro tommsa ¢ 19-20 xo 17-18 xr Ha 1000 M’ BO3ayXa, 9TO COOTBETCTBYET
cHIDKeHHIo cebecTonmoctr 1000 M Bo3xyxa npumepHo Ha 11,5%.

K kauecTBy caToro Bo3lyxa MpeIbsBISETCA psAn TpeOoBaHWil. BrnaxHOoCTh
BO3/lyXa, TMOCTYMAIOIIEr0 B KOMIIPECCOpP, TOJDKHA OBITh MHUHUMAJIBHOM, TaK Kak
KareJibHasi Bjiara CMbIBa€T CMa304YHOE MACJIO CO CTEHOK LIMJIMHAPOB, YTO MPUBOJIUT K
YCKOPEHHOMY uX u3HOCYy. Kpome Toro, Hamumuyue >KUAKOCTH B IUJIUMHIPAX MOMKET
BbI3BaTh THUJIPABIMYECKUN yJap W MEXaHUYECKHUE pa3pYILICHUs MEXaHH3Ma U
kopryca. CkoruieHHEe KUAKOCTA B BO3IyXOINPOBOAAX MNPUBOAUT K 3aKyNOPKE HX,
TaKXe K 00pa30BaHUIO JEASHBIX MPOOOK (B 3MMHEE BpeMsl).

B HeKoTOphIX TEXHOJOTMYECKUX MPOIecCcax  MCIOJIB3YETCS  BO3IYX,
OYMILEHHBIA HE TOJIBKO OT KaleJbHOM BJIArW, HO U OT €€ MapOB U JIPYTUX MPUMECEM.
B »sToM ciyyae HCHOJIB3YHOTCS OCYUIMTENIbHBIE YCTAHOBKM [JBYX IIPUHIIMIIOB
JEUCTBUA: B OJIHUX OCYIIKa MPOU3BOIAUTCS IPHU MOMOIIM TBEPAbIX aOCOPOEHTOB —
NOTJIOTUTENEN BIIard, B APYIMX BO3AyX OXJAXJAETCS N0 TEMIIEPATYpPbl HHKE TOUKH
POCHI, CKOHJICHCUPOBABIIIASICSI TP 3TOM Biiara yjansercsi. CTouMoCcTh 000py0BaHUS
JUISL OCYLIKH BO3JyXa JOBOJILHO BbICOKa (0K0JIO 50% CTOMMOCTH HCHOJb3yEMOTO
KOMITPECCOPHOTO 00OPYJOBaHUs), a pacXoJl DHEPrUM HaA OCYIIKY COCTaBIISET
npuMepHO 5% pacxo/1a SHEPTUH Ha BBIPAOOTKY CKATOTO BO3yXa.

Hanuuue nbuin B BO3/lyXe B psijie ciiydaeB Hegonyctumo. [lonaganue npuid B
IPOTOYHYIO YaCTh KOMIIPECCOPA BHI3BIBAECT HAPYIICHUE T€PMETUYHOCTH KJIallaHOB Ha
BCOCE U BBIXJIONE BO3/AYyXa, B IMJIMHJpaX OHA CMEIIMBAETCS C MAacjioM M o0pa3yer
abpa3uBHYI0 TacTy (OBICTPHIA W3HOC LMWJIUHIAPOB, MOBBIIIEHUE WX TEMIIEPATYphI).
OunbTpsl (cM.puc.39) oTaenstoT YacTullsl auametrpom Menbiine 10 mxm. Coaepxkanue
IBUIH B KyOOMETpe BO3/lyXa HE JOJKHO MPEBbIATh 1 MT.
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6. XOJOJOCHABKEHHME
6.1. ITorpeduTE 1M HCKYCCTBEHHOI'0 X0J101a HA NPOMIIPEANPUATHAX

OnHuMHM W3 OCHOBHBIX MOTpPEOUTENEH MCKYCCTBEHHOTO XOJ0Jia SIBIISFOTCS
He(TsAHAsI, ra30Bas U XMMHYECKash MPOMBIIUIEHHOCTU. [Ipu 3TOM moTpeOHOCTH B
XO0JI0/I€ HACTOJIBKO BEJIMKA, YTO PACXO]] SHEPTUU Ha BBIPAOOTKY X0JI0/1a B HEKOTOPHIX
Clly4asix HauMHAeT CKa3bIBaThCS HA DHEPreTUUYECKOM OanaHce palloHOB pacIoyioxe-
HUS POMBIIIUICHHBIX 00beKTOB [10].

BcenenctBrue 0coOGHHOCTEN TEXHOJOTHUH B ATUX OTPACISIX K HCIOIB3YyEMOMY
XOJIOMUIILHOMY OOOpPYAOBAHHUIO TPEABABISIOT psii  TpeOoBaHWil. XOJOAUIBHBIC
MAIIUHBI JOJIKHBI UMETh OOJIBIIYI0 XOJIOAOPOU3BOIUTEIBHOCTD, BHICOKYIO CTETICHD
HAJC)KHOCTH, JOCTAaTOYHO OOJBINONW pecypc paboThl, AOMYyCKAaTh MPUMECHCHHE
JICIIEBBIX XOJIOJIUJIbHBIX areHTOB (OCHOBHBIC WJIM MOOOYHBIE MPOAYKTHI HA JAHHOM
KOMITJIEKCE); 00ecreuynBaTh BO3MOXHOCTh  HCIIOJIB30BAHUS  DHEPTETUYCCKUX
pecypcoB,  KOTOPBIMU  pacrojiaraetT  MPOU3BOJACTBO;  OBITh ~ MaKCHUMAJIbHO
ABTOMATU3UPOBAHHBIMU.

Haubonee MOJIHO epEeYnCIECHHbIM TpeOOBaAHUSIM OTBEYAIOT
apOKOMIIPECCUOHHBIE XOJOIUIbHBIE MAIIMHBl C LEHTPOOECKHBIMU U BUHTOBBIMU
KOMIIpECCOpaMHU, a Takke aOCOpOLMOHHBIE XOJOAUIbHBIE MAIIUHBI, KOTOpHIE
UCIIOJI3YIOT B KayeCTBE HWCTOYHMKOB DHEPrUU TEIUIOTY TEXHOJOIMYECKUX
IpOILIECCOB, BTOPUYHBIE JHEPreTUYECKHME PECYypChl WJIM  OOpaTHYIO  BOIY
TETUIOLECHTPAJICH.

Hanpumep, B ra3oBoil MPOMBIILIEHHOCTH IIMPOKO MPUMEHSIIOT XOJO0J MpH
MOJITOTOBKE Ta3a K TPAHCIOPTUPOBKE W B MpOIECCe MepepabOTKu HEPTSIHBIX |
OPUPOJIHBIX Ta30B Ta30KOHJEHCATHBIX MecTOpoxkaeHuil. OOpaboTka raza mnepen
TPAHCIIOPTUPOBAHUEM METOJIOM HU3KOTEMIIEPAaTYpHOU Cemapalul W CHUXEHUE
TEMIIEPATYpPhl TOYKH POCHI ra3za HUKE MUHHMAIBLHON TEMIIEpaTyphl B ra3ompoBOJIC
NO3BOJISIIOT HMCKJIIOYUTH 0Opa3oBaHHE B HEM KUAKOCTH. OCHOBHOE XOJOJUIIBLHOE
000pyI0BaHUE B 3TOM Cliy4ae — IIEHTPOOEIKHBIEC arperaThl, paboTaroIIle Ha PoMaHe,
pexke — Ha aMMUaKe.

MamuHoCTpOeHUE U METAUTyprusi Takke SBISIIOTCA  MOTPEOUTENIMU
UCKyCCTBEHHOro xoiyioaa. [Ipu HuzkoTemmneparypHoii 00paboTke cTaneil Tpedyercs
OCYHIECTBJISITh OXJaxaeHue a0 temneparyp —30...-120°C. B BepxHem HHTEpBaJie
TEMIIEPATYP OOBIYHO HCIIOJIB3YIOT apOKOMIIPECCHOHHbIE MAaITUHBI
nByxcrynenyaroro cxkaruss (o —60°C) u xackaguele Mamubbl (10 —80°C),
paboTtaromue Ha XOJOAWIbHBIE Kamepbl win mKadel. B HIKHEM uHTepBaie
temreparyp (a0 —120°C) HaXoauT WUPOKOE MPUMEHEHUE OXJIAXKJECHUE C TTOMOILBIO
AKHUJIKOTO a30Ta.

BoccranoBinenue pa3MepoB HM3HOLIEHHBIX HW3MEPUTENbHBIX HWHCTPYMEHTOB
(kanubpoB, cKO0) MyTeM NepeBOfa OCTATOYHOTO AayCTEHHTa B MApPTEHCHUT NpHU
OPUHYAUTEIHLHOM OXJIAXKJIEHUU MO3BOJSIET YJIMHUTh CPOK UX IKCIutyaranuu. [lpu
BBITIOJTHEHUW HEMOJIBIXKHBIX TOCAJO0K C TOMOIIBIO OXJIAXKECHUSI OXBaThIBAEMOI
JeTalu B psJe Cly4aeB yJaercss JOOUTHCS JIy4dlllero KayecTBa MPOAYKIUU U
MOBBIIICHUS TMPOU3BOAUTEIBHOCTA TpPYJld, YE€M IpU 3alpPECcCOBKE C HarpeBOM
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OXBaTBIBAIOILEH IETAIIHN.

['mbka TpyO C 3aMOPOKEHHON B HUX BOJOW BMECTO OOBIYHO MPAKTHUKYEMOM
(3amoJIHeHHE MECKOM, KaHU(OJbIO U Ap.) JAaeT XOPOIINE Pe3yabTaThl 0 OBAJbLHOCTH,
paauycy 3aruda U YUCTOTE BHYTPEHHEN OBEPXHOCTH TPYO.

B cucremax BO31yXOCHA0XKEHHSI MAIIMHOCTPOUTEIBHBIX 3aBOJIOB AJII OCYILIKH
C)KaTOTO BO3/lyXa NPUMEHSETCS OXJAXJIEHUE €ro B CIELUAIbHBIX XOJOIUJIbHBIX
YCTAaHOBKAX;  KPYNHbBIMH  MOTPEOMUTENSIMHU  XOJOJa  SBJSIOTCA  YCTaHOBKU
KOH/IMLIMOHUPOBAHUS BO3/yXa, XOJOANIbHBIEC UCTIBITATENIbHBIE KAMEPHI.

HIupoko ucHoap3yeTcsi XOJI0J B OTpPacisgX MUIIEBOH IPOMBIIIJIEHHOCTH,
CEJIbCKOT'O XO3sIiICTBa, TOPrOBIM U OOLIECTBEHHOIO MUTaHMs. B 3akitoueHne MOXKHO
YIOMSIHYTh Takue chepbl IPUMEHEHHsI UCKYCCTBEHHOI'O X0JI0/1a, KaK CTPOUTENIHCTBO,
OIPECHEHUE COJIEHOM BOJIbI, IPOU3BOACTBO CyXOI'0 M BOJHOTO JIbJIa, HCKYCCTBEHHBIE
JeNsHbIe KaTKU, MEIUIIMHA.

6.2. LleHTPpAJIN30BAHHDIN U ICHEHTPAJIU30BAHHBIH CIIOCO0bI IPOM3BOACTBA
HCKYCCTBEHHOI'0 X0J10J1a

XonoauibHas yCTaHOBKA (CTaHLMA) MPEACTaBIsAeT cOO0M KOMIUJIEKC MAalIUuH U
anmaparoB, HCHOJb3YEMbIX I MOJY4YEHUS M CTAOWIM3AlMUd B OXJIAXKJIAE€MbIX
00BEKTaX TEeMIepaTyp HUXKE, YEM B OKPYKaloIIeH cpene. YCTaHOBKAa COCTOUT W3
OJIHOM WJIM HECKOJIbKHX XOJIOAMJIBHBIX MAIllMH, 000PYIOBaHUS ISl OTBOJIA TEIUIOTHI
B OKPYKAIOIIYIO Cpe/ly, CHCTEMbI pacIpeesieHusl U Ucroib3oBanus xonoza [ 10].

[lenTpanu3oBaHHBIM  CHOCOO  MPOM3BOJACTBA  MCKYCCTBEHHOTO  XOJIOAa
IpearnoiaraeT MPUMEHEHUE €IMHOT0 KOMIUIEKCAa MallliH W alapaToB. Y CTaHOBKA
MOKET BKJIIOYAaTh OTICIbHBIC arperaTUPOBAHHBIC XOJOMWIBHBIC MAIIHHBI WIIH
MPEICTABIATh KOMOWHAITUIO XOJOAMIBHOTO O0OpYAOBaHUS, UMEIOIIETO OOIIHNE WIIH
B3aMMO3aMEHSCMbIE DJIEMEHTHI, HampuMep OJIOK KOHJEHCATOPOB, PECUBEPHI,
KOMMYHUKAIIMK pabovero Tena XOJOAWIBHOW MamwHbB.. B 3ToM  ciiydae
OKOHOMHYECKH OTIPAaBJaHHBIM SIBIIICTCS HCIIOJIb30BAHUE CHCTEMBI OXJIAXKICHHSI
pa3sIUYHBIX OOBEKTOB TIPOMEXKYTOYHBIM  XJAJOHOCUTENEeM. 301MpoBaHHOCTH
KOHTypa paboyero Teja XOJOAWJIbHOW MAaIlMHBI JOMYCKAeT MPUMEHEHHE aMMHUaKa
KaK HanboJiee IeEeBOro U TepMOIMHaMUYecKu 3P GEeKTUBHOTO padoyero Tena.

JIJist 0TBOJIa TEIUIOTHI B OKPY’KAIOIIYIO Cpely OOBIYHO MPUMEHSETCS cCHUCTeMa
000pOTHOTO  BOJIOCHAOXKEHHUS, KOTOpas MOXET OBITh OOIell ¢ CHCTeMOI
BOJOCHA0KEHUSI TIPOMBIIUIEHHOTO TPEANPUATHA. B 1eJ0M IEeHTpaIn30BaHHBIM
Croco0 MPOM3BOJCTBA XOJIOJA OOECTEUMBACT BBHICOKYIO CTETECHb HAJEKHOCTH TPH
MEHBIIIEM pe3epBe OOOpPYJOBaHUS M MEHBIIEH YHCICHHOCTH OOCIYKHBAIOIIETO
nepcoHarna.

[Ipu HeOoONMpIIMX TEIUIOBBIX HArpy3kax, pa3OpocaHHOCTH OOBEKTOB
OXJIAXKJICHMUS, a TaKXKe TPU HEMOCPEJICTBEHHOM  BKJIIOYCHUU  DJIEMEHTOB
XOJOJWIBHOTO IHMKJIA B CXEMy OCHOBHOTO IPOW3BOJCTBA IieJecooOpa3Ho
UCTIOJb30BAaHUE  JCIICHTPAIM30BAHHOTO  Cloco0a  MPOM3BOJACTBA  XOJola ¢
HETIOCPEJICTBCHHBIM ~ OXJIAKICHUEM OOBEKTOB pabOYMM TEJIOM  XOJIOIUIBHOM
MauHbl. [Ipu 5TOM HECKOJBKO CHUKAIOTCS SHEPreTHUECKUE 3aTPaThl.
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B mocnennue roasl pa3pabaTbiBaloTCss KOMOMHUPOBAHHBIE CHCTEMBI X000~ U
TEIJIOCHA0XKEHUS, COCTOAILME U3 YCTAaHOBOK, KOTOpbIE MOTYT paboTaTh Kak IO
XOJIOOUIBHOMY, TaK U TEIJIOHACOCHOMY LHUKIaM. ONbIT NPUMEHEHNS TAKUX CUCTEM
TUISL TEII0X1a10CHA0KEHUS 3IaHUI npu UCIIOJIb30BAHU Y TEIJIOThI
HU3KOITOTEHIUAJIBHBIX BTOPUYHBIX 3HEPIreTUYECKUX PECYPCOB MOKA3aJl UX BBICOKYIO
SKOHOMHUYHOCTb.

6.3. CucremMbl HENOCPEACTBEHHOT 0 OXJIAKICHUS

B »atux cucremax Tteminota OT OOBEKTOB OTBOJIUTCA HEMOCPEIACTBEHHO
XOJIOMMIIBHBIM areHTOM, MPOTEKANIMM B MPHOOpax OXJIaXICHHS, pacroiaraeMbiX
BHYTPU OOBEKTOB OXJIAXKJACHUS W BBIMOJHSIOMIUX OJHOBPEMEHHO POJIb HCHAPUTENS
XOJIOAWIbHOM MamuHbl. [Ipy 3TOM arperaTHoe COCTOSHHE XOJIOJWJIBHOTO arcHTa B
npuOopax OXJaxaCHHUsI U3MEHAETCS (OH KUIINT).

CuctemMbl HENOCPEACTBEHHOTO OXJIAKJCHHUS JACNSITCS Ha OE3HACOCHBIE U
HAaCOCHBIEC — LIUPKYJISLIMOHHBIE.

[To cnocoby mogauu >KUAKOTO XOJOAWIHHOTO areHTa B OXJIAXJAIOIINe
npuOOpsl OE€3HACOCHBIE CUCTEMBI OXJIAKICHUS MOAPA3ACIAIOTCS HA MPSIMOTOYHBIE U
c. oTaenuTeaeM xujakoctu [10].

B npsaMoTouHBIX cHUcTeMax >KUAKAW XOJOAWIBHBIA AareHT MOJAeTCs IOA
JICICTBUEM DPA3HOCTH JABJICHUN KOHJICHCAMW W KUIEeHUs. JKUIkuid XJ1agoareHT
(puc.40) mo TpyOGompoBoay 1 W3 KOHIAEHCATOpPA MOCTYHAET K TEPMOPETYIUPYIOIIUM
BEHTUJISIM 2, TAE JIPOCCEIUPYETCS W HAMpaBIseTCA B OXJaxiaroue npuOopsl 3
(ucnaputenu). YyBCTBUTENbHBIA  MHAaTPOH  TEPMOPETYIUPYIOIIMX  BEHTHIIECH
YKpEIUIsIeTCsl Ha BcachiBarolleM TpyOorpoBoae 4, MO0 KOTOpPOMY Map IMOCTYyHaeT K
KoMmmpeccopy. TepMoperynupyromuii BEHTWIb ABTOMAaTUYECKA HM3MEHSET MOAauy
KUAJIKOCTA B 3aBUCHMMOCTH OT CTEIICHHM MEPErpeBa IMapa Ha BXOJE B KOMIIPECCOD,
obecrieurBas T€M CaMbIM TOYHOE JIO3MPOBAHHUE MOAABAEMOU >KUIAKOCTH B KaXKJIbIN
npuOOp OXJIAKICHUS.

B cucremax oxnaxkaeHusl ¢ OTAEIUTENEM KUIKOCTU MCMOJIb3yeTcsl Hanop H,
co371aBaeMblii CTOJIOOM KUIKOCTH (puc.41). XoNoaWmIbHBIA areHT Mo TPyOOIpOBOILY
| moctymaer K peryivpyrolieMy BEHTWIO 2 W Jajee HaAIpaBIs€TCS B OTACIIHUTEID
xuakoctn 3. Cyxoll HACBILIEHHBIA NAp OTCACHIBAETCS KOMIIPECCOPOM 4Yepe3
TpyOomnpoBoa 4, a KUAKUNA XOJIOAWIbHBIA areHT HaMpaBlseTCd B MPUOOPHI
OXJIaXKACeHUS S.

B »stux cxemax He oOecrieunBaeTcs paBHOMEpHAs M HAJEKHas TMojadya
KUAKOCTH B OXJaxnawomue mpudopbl. Bo BTOpoit cxeme Ooiblioe BIUSHUE Ha
TEMIIEPATYPy KUIIEHUS OKa3bIBAET BHICOTA CTOJIOA KUAKOCTU. be3sHacOCHbIE CUCTEMBbI
HE MCKJIIOYAKT BO3MOXHOCTM BO3HMKHOBCHMS BJIAXXHOTO XOJa W TUAPABIMYECKHUX
yIapoOB B KOMIIPECCOPE, UMEIOT OOJIBIITYI0 BMECTUMOCTH IO XOJOAWILHOMY arcHTy |
VCIIOJIB3YIOTCS Ha XOJIOAUIIBHBIX YCTaHOBKaX MaJIon 51 cpenHen
X0JIOJIONPOU3BOIUTEIIBHOCTH.

HacocHo-uupKyJISIIUOHHBIE CUCTEMbI MPUMEHSAIOTCS MNPEUMYIIECTBEHHO Ha
KPYITHBIX XOJOJWJIBbHBIX YCTAaHOBKAX. B 3TUX crcTemMax )XKUAKUNA XOJIOAUIbHBINA areHT
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nojaercs B NpuOOpPHI OXJIAXKIECHUS N0 AaBJIEHUEM, CO3aBaeMbIM HacocoM. Ha puc.
42 u3o0pakeHa cXeMa C HWXKHEH MoJavyel XOJOJMJIBHOIO areHta B MpUOOpHI
OXJ@KIECHUS S5 U BEPTUKAIbHBIM LUPKYJISILUOHHBIM pecuBepoM 3. Kuakwuii
XOJIOJWJIbHBIN areHT U3 KOHAeHcaTopa WK pecuBepa 1o Tpyoonposoay 1 nonaercs B
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HUPKYJISILUOHHBIA pecuBep 3 uepe3 peryaupyroomuidi BeHTwi b 2. OOpa3oBaBILIUKCS
OpU JPOCCENIMPOBAHMM TAp OTHAETSETCS B pecuBepe U dyepe3 TpyOomposon 4
oTcacblBaeTcsa KommpeccopoM. JKUIKWNA XOJIOJWIIbHBIM areHT CKaIlJIMBaeTCs B
HWDKHEW YacTWM PECUBEpAa M HAIpPaBIsETCS K HACcOCy 6, KOTOPBIM MOJAET KUIKUI
XOJIOJWJIbHBIN areHT B MPUOOPHI OXJIAKIEHUS S.

Hacoc noaOuparoT 1o npou3BOAUTENBHOCTH, OOECleunBarolieil B npudopax
KPaTHOCTh LUPKYJISALUHU 5-6. DTO ynpoIaeT pacnpeaeacHue )XUIKOCTH 1o Mprudopam
U YBEJIMYMBACT MHTEHCHUBHOCTh TEIUIOOOMEHa. BaxHbIM sBIIE€TCS KOHTPOJb 3a
YPOBHEM JKUAKOCTU B PECUBEpE: HENOCTATOK JKUAKOCTU JEJIaeT HEyCTONYUBOU
paboTy Hacoca, a ee U30bITOK MOXKET MIPUBECTH K BJIAXKHOMY XOAY M THAPABINYECKUM
ynapam B Komripeccope. [l KOHTposist pecuBep CHAO0XKalOT BHU3YaJbHBIMH U
JUCTAaHIIMOHHBIMU YKa3aTeJSIMU YPOBHS.

[lo cpaBHeHHIO C O€3HACOCHBIMH, B HACOCHO-LUPKYJSIIUOHHBIX CHUCTEMAaX
O0ojee MpoCTOE pacupeliesieHue JKUAKOCTH MEXIy NpuOOpaMHu OXJIaXICHHS,
MEHbIIAsl 3arpsi3HEHHOCTh IIOBEPXHOCTEW TEIJIOOOMEHAa MacjioM, MEHbIIAs
BMECTUMOCTb CHUCTEMBI 110 XOJIOAWIBHOMY areHTy, OoJibllas 6e301acHOCTh padOThl U
T.IL

6.4. CucremMbl OXJI12KACHUSA C IPOMEKYTOYHBIM XJIAJOHOCHTEIEM

B sTux cucremax TemioTa oT 00BEKTOB OTBOJUTCS MPOMEKYTOUHOM Cpeon —
KHUJIKUM XJIQZJOHOCUTENEM, NPOTEKAIOUUM B MpuOOpax OXJIaXACHUS. 3JeChb OH
HECKOJIbKO HarpeBaeTcsi 0€3 M3MEHEHHs arperaTHOro COCTOSIHUS, a B HCIApUTEIe,
IJIe KUIUT XOJOAWJIBHBIM areHT, oxjaxzaaercs. LUpKynasuus XJIagoOHOCUTENS B
npubopax OXJAXACHUS OCYLIECTBISIETCS UEHTPOOEKHBIMH HacocaMu. Takwue
CUCTEMBl OXJAXIECHUS 4YacTO HAa3bIBAIOT pPACCOJIBHBIMM, TaK KaK B KaudeCTBE
XJIaJOHOCHUTEJIS Yallle BCEro MPUMEHSIOT paccoi — BOJAHBIN pacTBop coiu [10].

CuctemMbl ¢ NOPOMEKYTOUYHBIM XJIAJIOHOCUTEIEM JENAT Ha 3aKpbIThIE U
OTKPBITHIE.

3aKkpbITble CUCTEMBbI oxJaxaeHuss (puc. 43) nomyywin HauOobllee
pacnpocTpaHeHue. 3arojHEHUE XJIAJOHOCUTENIEM OO0ECIeurnBaeTCsl YCTAHOBKOM B
caMOil BepXHEW YacTU CHUCTEMbl paCHIMPHUTENBHOrO ©Oaka 8§ J0CTaTOYHOM
BMecTUMOCTH. JKHUIKUI XjajoareHT 2 Mmojaercs B ucnapurtelb 3, oOpa3oBaBIIUNCS
nap 4 orcaceiBaercsa komipeccopoM. Hacoc 1 nmogaer xj1afoHOCHTENb B HCIIAPUTEIND,
r7Ie OH OXJIaXKJaeTcsi, U 3aTeM B NMPUOOPHI OXJIAXACHUSA 5; 1Mojada peryaupyercs
3anBKKaMu 7. VI30BITOYHBIN XJIaJOHOCUTETh 9 BBIMycKaeTcs B CIUBHOW Oak. Jls
yAJIEHUs BO3/lyXa U3 KOHTYpa XJIaJIOHOCUTENS CIIy’KaT BEHTHUIH 6.

[IpeumyiiecTBaMu CXEMbIl SIBIISIFOTCS CPABHUTEIBHO HEOOJBLION pacxon
SHEPruy Ha MPUBOJ HAcOCa, Mayas KOPpO3Us 00OpyAOBAHMS, MPOCTOTA OTIACICHUS
BO3/lyXa, 3HAUUTENIbHAS YaCTh KOTOPOTO YIAJAETCS 4EPE3 PAaCIIUPUTEIBHBIA COCYI.
Henocratkom 3akpbITON CXEMBI SIBJISIETCS BO3MOKHOCTb 3aMEp3aHUsl XJIAJIOHOCUTENS
B HCHApUTENE, KOTOpPAash BO3HUKAET NIPU HEJOCTATOYHOW KOHLEHTPALMM COJIM B
pactBope. Takasi ONacHOCTh BO3HUKAET TAKKE IPU OCTAHOBKE HACOCOB, 3aKYIIOPKE
TpyO ucnapuress 3arps3HeHUsIMU.

89



Cxema OTKpBITOM CHUCTEMBI OXJIAKJICHUA IIpuBeAeHa Ha puc. 44.
Oxmaxgaronue CEeKIuu 7 TOMEIIEHBI B OTKPBITHIM Oak wucmaputens 6. Otcroma
XJIaIOHOCUTENb 3a0UpaeTcs ¢ MOMOIIbI0 Hacoca | M MoaaeTrcss B HUKHIOK YacTb
npubopoB  oxnaxaeHus 4. CnuBy — XJaJOHOCUTENs B HCHApUTENIb IO
HarHeTaTeJIbHOMY TpPyOONpOBOAY MpEnsTCTBYeT oOpaTHbIM kianmaH 2. Bo3ayx u3
CUCTEMBI yIAJISIETCS C MOMOIIBIO BeHTUJer 5. [Ipu peMoHTe HarHeTaTeIbHON JIMHUU
WK TpUOOPOB OXJIAXKICHUS XJIAJOHOCUTEb U3 HUX BBITYCKAIOT Yepe3 3aJBUKKY 3 B
ucnapurenb. [Ipu HeoOxoauMocT 0CBOOOXKACHUST 0aKka UCTIApUTENS XJIaJ0HOCUTEND
yepes 3aJBUKKY 8 yJansieTcsl B CIIMBHOM Oak.
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Henocratkom cucTeMbl SIBISIETCS HMCHOJB30BAHUE OTKPBITOTO JUIsI BO3JyXa
o0opynoBaHus (MpUOOPOB OXJAKACHUS WM HCHAPUTENCH), U3-3a 4ero OTMEUaITCs
NOBBILIEHHAs KOPPO3US MeTalla U AEKOHUEHTPALIMS pacCOIOB.

6.5. Crioco0b1 0TBO/Ia TEIJIOTHI OT MOTPeOUTE/IeH X0J101a

OTBOJ TEIUIOTHI OT MOTPEOUTENIEN X0JI0/1a MOKET IPOU3BOIUTHCSI KOHTAKTHBIM
U 0€CKOHTAaKTHBIM criocooom [10].

IIpy KOHTaKTHOM CIOCOOE OTBOJA TEIUIOTHI OOBEKT TIOTpYy)KaeTcs B
OXJIAXKIAIOILYI0 Cpelly WM €0 opomaercs. [Ipu atoM oxiaxzaaronias cpeaa MOXKET
U3MEHSTh CBOE arperaTHOE COCTOSIHUE (KUIIETh), €CIU MPUMEHSIOT a30T, XJIaJOHBI.
TemmooOmMen  Mexay OOBEKTOM UM OXJIXAAOIIEH  CPeao  MPOUCXOIUT
KOHBEKTHUBHBIM IIyTEM U XapaKTEpU3YETCs BBICOKOW HWHTEHCUBHOCTBIO, MaJoi
IPOAOKUTEIBHOCTRIO MPOIiecca, HEOOMBIIMMH pa3MepaMu 000PYJOBaHUS TPU €T0
00JBIION MPOU3BOAUTENBHOCTH, TOTPEOHOCTHIO B MaJbIX IUIOMIAASX MPU YCTAaHOBKE
o0opynoBanusi. Hemocrarkom crioco6a siBisieTCs BO3MOXKHOCTh YXY/LIEHUS! KaueCcTBa
IPOJYKTa IPU HEMOCPEACTBEHHOM KOHTAKTE C HEKOTOPBIMU CPEJIaMHU.

B cucremax 0€CKOHTaKTHOT'O OXJIQXKIEHUS OXJIaXKIEHUE OOBEKTOB MPOUCXOIUT
yepe3 pazleisIIoNlyl0 HMX CTEHKY, a TakKXKe CIocoOO0M Iepelaud TeIIoThl OT
OXJIAXKIAEMbIX OOBEKTOB K IOBEPXHOCTH TEIUIOOOMEHA 4epe3 MOABUKHYIO
IPOMEKYTOUHYIO cpeay. B 3aBUCHMOCTH OT MHTEHCUBHOCTH LUPKYJISLMH CPEIbI
pa3ianyaroT cucteMy O0aTapelHOTo OXJIaKICHHS, BO3AYIIHYIO CUCTEMY U CMELIAHHYIO
CUCTEMY OXJIAKIECHUS.

[Ipu GatapeiinoM oxnaxaeHuu (puc. 45) TEII0Ta OTBOJUTCS U3 KaMepsl 1, rie
HaXOAWUTCA OXJAXIaeMblii OOBEKT 2, ¢ moMomblo Oarapeit 3 (IPUCTEHHBIX,
MOTOJIOYHBIX) MPU CBOOOJHOM ABM)KEHUHU BO3AyXa y Oarapeil. B mocnennee Bpems
OatapeiiHy0 cuCcTeMy OXJIaXKICHHs BHITECHSET BO3IYIIHAS CHCTEMa U3-3a OOJIBLION
HEPABHOMEPHOCTH TOJIEH BJIAXXHOCTH BO3[yXa U TEMIEpaTyphbl B KaMepe, a TaKxKe
HEJAOCTaTOYHOW HWHTEHCUBHOCTH TEIUIOOOMEHA MEXIy BO3AYXOM M OOBEKTOM,
BO3/yXOM U TOBEPXHOCTHIO MPUOOPOB OXJIAKICHHUS.
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B BO3AymHBIX CcHUCTEMax OXJAKIEHUS MPEAyCMaTpUBAETCA HaJUuHe
OPraHW30BAaHHOI'O JBIKCHHS BO3AyXa B OXJIaxKJaeMoM nomemieHunud. Ha puc. 46
U300pakeHa CXeMa BO3AYLIHOIO OXJAXJACHHS C JABYXKaHAJIbHBIM paclpeeieHueM
BO3yXxa. BeHtunsatop 4 oTcachlBaeT OTEIJIEHHBIM BO3AYX M3 KaMepbl IO
BO3yXOBOAY 1, pacmoJIOKEHHOMY IIOA MOTOJIKOM Kamepbl. IIpoxoas depes
BO3yXOOXJIAJAUTEIb 5, BO3AYX OXJAXJAETCs, OCyLIAeTCsl M II0 BO3AyXOBOay 6
Har"Heraercs B OXJaxzaaemMyr  kamepy. Ilpm  BeHTminsuum  Kamepsl B
BO3yXOOXJIAJAUTENIb Yepe3 BO31yXOBOJ 3 IMOJAIOT HAPY’KHBIA BO31yX, KOJIUYECTBO
KOTOPOTO PEryupyercs mudepom 2.

HenocrarkoM BO3AYIIHBIX CHCTEM SIBJISFOTCS NOBBIIIEHHBIA PACXO0J 3HEPIHH
Ha MPUBOJ BEHTWISATOpPA U JOIMOJHUTENIbHAs TEIUIOBas Harpy3ka OT padOoTaroliero
BEHTUJIATOPA.

7. CHAB)KEHUE TIPEITPAATHIN IMTPOIYKTAMU PA3IEJIEHUS
BO3IYXA

B paznnunHbix oTpaciisix NpOMBIITUIEHHOCTH IITUPOKO MPUMEHSIOTCS KUCIOPO U
Ipyrye NpoAyKThI pa3feieHUsl BO3AyXa — a30T, HEOH, KPUIITOH, KCEHOH U aproH [10].

Kucnopoa — akTMBHEWIINI OKUCIUTENb, YTO MPEAONPENEIUIIO €r0 MIMPOKOE
UCIIOJIb30BAaHUE B YEPHON U BETHOW METAJUTypruv, XUMUYECKON MPOMBILIIIEHHOCTH,
PAKETHO-KOCMUYECKON TEXHUKE, MAIIMHOCTPOEHUH, MEIUIIMHE U Ap.

IIpousBojicTBO KHciopoaa HauuHas ¢ 1950 r. kaxasie 6-7 JeT, yiBauBaeTcs U
€ro eXeroJHbld Npupoct B TeueHue nociuenanux 20 net cocrasiset 12...15%. bonee
50% kuciopoga TPOU3BOAUTCS U TMOTPEOJSETCS B YEPHOW METAJUTypTUH, YTO
MO3BOJISIET MHTCHCH(PUITUPOBATh METAJUTYPTHUECKHE TMPOIECChl W YIYUIIUTh HX
TEXHUKO-3KOHOMHUYECKHE MoKa3zaresn. Kuciopoa UCnosib3yoT TakKe MPU BBITLIABKE
[BETHBIX METAJIJIOB — MEIU, HUKEJIS, [INHKA, CBUHIIA.

Kunkuit a3zoT Omarogaps €ro HETOKCUYHOCTH, WHEPTHOCTHU U JICIICBU3HE
IIMPOKO UCIIOJIB3YETCS B KAYECTBE KpHOareHTa. 3HaYUTEIbHbIE KOJIMUECTBA KUJKOTO
a30Ta PACXOAYIOTCS TMPHU XOJIOJHBIX OMPECCOBKAX M HCHBITAHUSIX KHUCJIOPOIHOTO,
BOJOPOJHOTO M TeJIMEeBOr0 OOOpYyJOBaHUsA, a Takke B TepMobOapokaMmepax,
UMUTHPYIOIIHNX YCIOBUS KOCMUYECKOTO MPOCTPAHCTBA.

Baxxnast o01actb NpUMEHEHHS KUAKOTO a30Ta — MUILEBAs] TPOMBIILIEHHOCTb.
brictpoe  oxyaxaeHne W 3aMOPAXKHMBAHUE  MHIIEBBIX  MPOAYKTOB  IyTEM
pa3OpbI3TUBaHUSl a30Ta U TMOCJEAYIONIee WX XpaHeHHEe B OOOTAIleHHOW a30TOM
atMocdepe 0o0ecrneynBalOT COXPAHCHHE BKYCOBBIX KayeCTB W TOBAapHOTO BHUAA
IPOJYKTOB B TEYEHUE JUTUTEIHLHOTO BPEMEHH.

Kuaknil a30T TPUMEHSIETCS TAKKE B CEIIbCKOM XO3SMCTBE M MEIUIIMHE IS
XpaHEeHHsI OMOIPOYKTOB.

B kpuoreHHbIX cuCTEMAaX KUJIKUN a30T HIMPOKO UCIIONB3YIOT JJIsI OXJIAXKICHUS
POMEKYTOUYHBIX SKPAaHOB MU30JIAIIMU 000PYI0BaHUS, a TAKXKE JJIs MPEIBAPUTEIIHLHOTO
OXJIAXJEHUsS OOJBIINX MacC MeTajllla CBEPXMPOBOJSAIIMX MArHUTOB, KaOeseH,
TpaHc(HOPMATOPOB U T. 1.

B psge TexHOIOrMUeCKHX MPOLIECCOB HUCIOJIb3yeTcs ra3oo0pasHblii a3oT. B
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XUMHAYECKOM NPOMBIIUIEHHOCTH a30T Hapsgy C KHUCJIOPOAOM CIIyKUT HCXOJHBIM
BEIIECTBOM JUIsI IIPOM3BOJCTBA aMMMaKa, Aa30THOM  KHCIOTHI, METaHOJA,
MUHEPAIbHBIX YAOOPEHHN W JPYTruX XUMHUYECKUX MPOAYKTOB. A30T NPUMEHSIOT
TaK)K€ B KQUeCTBE 3alIUTHOW MHEPTHOU Cpefibl IPU NepepadoTKe HEPTH.

Apros, HEOH, KPUIITOH, KCEHOH — WUHEPTHBIE ra3bl. AProH Hapsay € a30TOM
UCIIOJIb3YETCS MPH BBIIUIABKE CIIEHUANIBHBIX CTAJEH U CIJIABOB, B MAIIMHOCTPOEHUU —
IpU CBapke MeTauioB. HeoH, KpUNITOH M KCEHOH HaXOAAT IIMPOKOE NMPUMEHEHUE B
ANEKTPOJAMIIOBOM W PaJMO’IEKTPOHHOM IMPOMBIIUIEHHOCTH, a TakXe IpHU
IIPOBEJEHUHU UCCIIEIOBAHUI B PA3JIMYHBIX OTPACISAX IPOMBIIIJIEHHOCTH.

BoNBIIMHCTBO MOJNy4aeMbIX IPU Pa3lElCHUHM BO34yXa ra30B NPEICTABISAIOT
co0Oll KpHOAreHThl, T.e. Ta3bl C HOPMAJIBHOW TEMIEpaTypord KOHACHCAIMH B
mupokoM uHTepBasie Temmeparyp Hike 120 K. Haunbonee skoHOMUYHBIE CIIOCOOBI
UX BBIJIEIEHUS M3 BO3JyXa (ra3oBOl CMECH) OCHOBAHbI HAa HU3KOTEMIIEPATypPHBIX

METOJaX — KOHJCHCAIIMOHHO-HUCIIAPUTEIPHOM H B  HEKOTOPBIX  CIIydYasx
a7ICOPOITMOHHO-IECOPOITMOHHOM.
U3 KOHICHCALIMOHHO-UCTIAPUTETbHBIX METO/IOB B TEXHHKE

HU3KOTEMIICPATYPHOTO  Pa3JeiCHWs]  BO3JyXa  HCIONB3YETCS  PEeKTH(UKAIIHS.
HuskotemneparypHass  peKTHGHUKAIMS  OTJIIMYACTCI  OT  COOTBETCTBYIOIIETO
BBICOKOTEMIIEPATypHOTO TIpoIlecca TeM, YTO [UIsl €€ TPOBEACHHS HEOOXOauMa
cUCcTeMa KpuooOecTieueHusl.

Haznauenue 3ToM CUCTEMBI:

- OTBOJ TEIUIOTBI W3 CHCTEMbl pa3leJieHUs BO3AyXa A KOMIICHCAIIUU
TETJIONPUTOKOB U, €CIIA ATO HEOOXOUMO, CIKUIKEHUE TTPOTYKTOB Pa3CIICHHUS;

- obecredeHrne OTBOJAA TEIUIOTHI B MpoIlecce PeKTHU(UKAIMKI U3 KOHAEHCAaTOpa U
M0JIBOJIA TETUIOTHI B HICTIAPUTETIE.

JIJisi yCTaHOBOK, BBIAIOIIMX Ta3000pa3HbIe MPOAYKTHI pa3leiieHUs BO3yXa,
TaKOW CHCTEMOU CITYKUT pedprkepaTop; s YCTAHOBOK, BBIIAONINX KaKue-T1u00 u3
MPOTYKTOB B KHUIKOM BUJE — OXKIKUTEITb.

Cucrema kpuooOecrieueHUsT MOXKET paboTaTh Kak CaMOCTOSTEIbHO, Ha
OTIICTLHOM KPHOAreHTe, HE CBSI3aHHOM C pa3JelsieMOll CMechio (BHEIIHEE
KpHoOoOeCIeueHne), Tak U COBMECTHO C CHCTEMOW pa3JeicHUS Ha pa3esieMou
CMECH W TPOAYKTax paslenceHus (BHyTpeHHee KpuoobecreueHue). CyliecTBYIOT U
YCTAaHOBKH, B  KOTOphIX o00a cmocoba codeTaroTcss (KOMOMHUPOBAHHOE
KpHOOOecIeueHHeE).

AJICOPOITMOHHO-IECOPOITMOHHBIE  METOABI  pa3lieJiecHUss  OCHOBAaHBI  Ha
CEJICKTUBHOM (M30MpaTeNbHON) afcopOIMy pU HU3KUX TEeMIIepaTypax OTAEIbHBIX
KOMITOHEHTOB BO3/lyXa Ha TBEPJBIX aJCOPOCHTaX M MOCIEAYIONMEH WX JECOPOIHH.
Ucnionb3yembie i1 3TON 11eTH aIcOpOSHTHI (aKTUBHBIC YTJIM, IIEOJTUTHI, CHIIMKArely,
ATFOMOTEITN) XapaKTEePU3YIOTCS OOJBIION yAETbHON IMOBEPXHOCTHIO TMOpP (COTHH
KBaJIPATHBIX METPOB HA TPAMM) U JOCTATOYHONW MEXAaHUYECKOW MPOYHOCTHIO, YTOOBI
HE UCTUPATHCS MPU MHOTOKPATHBIX IUKJIAX aJCOPOIUU U TeCOPOIMHI KOMIIOHCHTOB.

AJICOpOIIMOHHO-1€COPOIIMOHHBIE METO/IbI UCIIOJIB3YIOTCS Kak
BCIIOMOTATEIbHBIC I pa3leleHUuss B TEX Cydasx, KOIJa KOHJICHCAIIMOHHO-
UCTIAPUTEIIbHBIE METOJBl HEBBITOJHBI WM HENMpUMEHUMbl. K HUM OTHOCHTCS
paszerieHue IICHHBIX Ta30BbIX CMECEH, IOJy4aeMbIX B OTHOCHUTEIHHO MAaJbIX
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KOJIM4Y€eCcTBaX (KPUIITOH + KCEHOH, HEOH + I'eJIMii) UM TaKUX, B KOTOPBIX COJEPKAHUE
OJIHOTO M3 KOMIIOHEHTOB HEBEJIMKO (IPUMECH a30Ta M KUCJIOPOJia B aprOHE).

Kpome Toro, 3t MeToabl MCHOJB3YIOTCS JUIsl YAQJIEHUS W3 BO3JyXa MapoB
BOJbI, JMOKCH/IA YTJIEpO/ia U YTIEBOAOPOIOB.

B Bo3nyxopa3nenuTenbHbIX  YCTAHOBKAaX KpPOME OCHOBHBIX MPOAYKTOB
pazzfeneHus (Kuciopoja U a30Ta) U3BJIEKAIOT U JPYrHe COCTABHBIE YaCTH BO3AyXa —
UHEpTHBIE ra3pl. Bce oHM, KpoMe aproHa, coJep:karcsi B BO3JyX€ B OUEHb MaJIbIX
KOHIIEHTpalusaX. B kadecTBe LEHHBIX NPOAYKTOB 3KOHOMHYECKH LEJIECO00Pa3HO
U3BJICYCHUE BCEX KOMIIOHEHTOB BO3/yXa, KpOME JAMOKCHIA YIJepoja, reius U
BOAOPOJIA.

IIpouecchl, CBS3aHHBIE C OKHKEHHEM a3oB, IPUHAJUIEKAT K YUCIy BecbMma
sHeproeMkux. Tak,  Hampumep,  JJIEKTPUYECKAsT  MOILIHOCTb  YCTAHOBKH
IPOU3BOAUTENBHOCTBIO | T/4 cocTaBisiet amns xuakoro kuciaopona 1200...1500 kBrT.
Okceprernyeckuid KIIJ takux mnpoueccoB He mpesbimaer 20...25%, T.e. pacxon
SHEPruu B 4-5 pa3 0oJbLIE COOTBETCTBYIOIEH NCATbHOU paOOTHI.

XapakTepHOW OCOOCHHOCTBIO OXIDKUTENECH B OTIMYHME OT pedprKEepaTOpoOB
ABJISIETCSI TO, YTO ATO BCErJa OTKPBITbIE TEPMOJAMHAMUYECKHE CUCTEMBI. B Takmx
CUCTEMaX BMECTO L[MKJIA COBEpIIAETCA KBa3uLUUKI. CTPYyKTypa OXHKUTEIEH ras3os,
HE3aBUCUMO OT BHUJOBBIX OCOOEHHOCTEH, BKJIOYAET CTYNEHU OJMHAKOBOI'O Ha-
3HAYECHMUSL.

Crynenp noarotoBku pabouero Tena (CIIT) mnpenHasHauena s
U30TEPMUYECKOTO CKaTusi pabodero Tejga IMpU TEMIIEpaType OKPYKaoLIeH Cpelibl.
OTO cKaTUE MOXKET NPOU3BOJUTHCA KaK B OJHOM CTYIIEHM KOMIIpeEccopa, Tak U B
HECKOJIBKHX ITOCJIEN0BATEIBbHO BKIOYEHHBIX CTYIIEHSAX C IPOMEXYTOYHBIM BOASHBIM
WIM BO3AYLIHBIM OXJIAKJICHUEM.

Ha crynenn mnpeaapurenbHoro oxuaxaenuss (CIIO) pabouee Teno
OpPEIBAPUTEIBHO OXJIAXKAACTCI B PETEHEPATUBHOM TEIUIOOOMEHHUKE OOpaTHBIM
MOTOKOM OXJIaXJIEHHOTO pabouero Tena.

Crynenn ocHoBHOTO oxjaxaeHus (COO) obecneunBaeT OKMKEHHE paboyero
tena. OcHoBHbIMH BapuanTaMu COQO sBISAIOTCS ABA: IPOCCENBHBIN U I€TAHIECPHBIN.
[lepBblil U3 HHMX OTIMYAETCS BBICOKMM YAEIBbHBIM PACXOJOM 3JIEKTPOIHEPTUU U
OpPUMEHSETCS B  YCTAaHOBKax  Majol  INPOU3BOAUTENBHOCTH.  3HAYUTEIBHO
HSKOHOMUYHEE BApUAHT C pacIIMPEHUEM BO3/lyXa B JETaHJEPE.

Crynenp wucnonb3oBaHusi oxjaxzaeHus (CHUO) Bkiaroyaer cemaparop,
MO3BOJISIOIIMN BBIBOJUTh W3 YCTAHOBKM CXI)KEHHOE palouee Teno, a map -
BO3BpAILATh B CUCTEMY.

Bo3nyxopa3ienuTenbHble  YCTAHOBKM Pa3iMYaOT 10 ITPOU3BOAUTEIBHOCTH,
JABJIEHUIO U COCTABY NPOJYKTOB pa3JEiICHUS.

Bo3nyxopazenuTenbHble YCTAHOBKM 1O MPOU3BOAUTENIBHOCTU AENAT Ha TPH
TpyTIbL:

1) manoii mpomsBomurensHocTH (30...300 M/4) I IONYdYEHHS KHCIOPOAA
guctoToit 99,2...99,5%, B koTophix npumeHsiercst Beicokoe (10...20 MIla) u cpennee
(3...5 MIla) naBnenus;
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2) cpemneit mpoussogurensHoctd (300...4000 M/4) IS MONYYEHHS KUCIOPOAA
grcToTor 95...98%, B KOTOPBIX MOTYT MPUMEHSTHCS JINOO /1Ba TaBICHUS — BBICOKOE,
Huzkoe (0,5...0,8 MIla), 1160 TOJIBKO HU3KOE AaBIICHUE;

3) OosbiioN mpousBoauTeabHOCTU (601ee 4000 M3/q) JUISL TIOJTy4YEeHUsT KUCJIOpOoaa
yuctoTon 95...98%, B KOTOPBIX MPUMEHAETCSA HU3KOE JABIICHUE.

B cocrtaB BO3myXOpa3zlEIUTENbHBIX  YCTAHOBOK  BXOIUT  CIIEAYyIOIIEe
o0opyoBaHuE: TOPIIHEBbIE W TYpOMHHBIE KOMIIPECCOPBI U JETaHJEpHI,
KUCIOPOAHBbIE W aproHHbIE  HACOCHl,  PEKTU(PUKAIMOHHBIE  KOJIOHHHBI,
TEMJI000MEHHUKH, YCTPOMCTBA aBTOMATUYECKOTO PEryJIUPOBAHUS W 3aIIMUTHI, OJIOKH
OUYMCTKH BO3AYyXa.

[TopuiHeBbIE KOMIIPECCOPBI NPUMEHSIOTCS HAa CPEJHUE M BBICOKHE JIABJICHHUS
PU [POM3BOAMTENBHOCTAX MeHee 7800 /4. TypGOKOMIIPECCOPH MOTYT OBITH
[EHTPOOEKHBIMA M OCEBBIMH C OOJBIION MPOU3BOJUTEIBHOCTHIO MO BO3AYXY
(8000...170000 m*/4) npu masiaenusix 0,6...0,8 MIla i B HEKOTOPBIX CIydYasx 10 3,5
MIla. TypOokoMmipeccopbl 00€CTeUnBAIOT PABHOMEPHYIO TIOJady BO3/AyXa,
CBOOOJHOrO OT npumecu maciia. OHM TPOCTHI B 3KCIUIyaTallMd, UMEIOT MEHbIIHE
pa3mepsl u Oosiee Boicokuid KIT/I mo cpaBHEHUIO ¢ MOPIIHEBBIMU KOMIIPECCOPAMH.

[TopiiHeBble AeTaHEphl MPUMEHSIOT JUIsl BBICOKOTO M CPEIHEro JaBiCHUI B
YCTaHOBKaxX Majioil MOIIHOCTU. B o6iacTu Majbix pacxol0B MOPIIHEBBIEC AETaHAEPHI
XOpOILIO PETYIUPYIOTCS M MPH MPOYUX PABHBIX YCIOBHUSIX MMEIOT 00Jiee BBICOKHIA
KIIJ, uem typOomeranaepbl. OIHAKO OHM MEHEE HaJeXKHbl B paboTe U HMEIOT
XYJIIITUE MAcCOBBbIC U TabapUTHBIC MOKA3aTENN HA €IMHUILY TPOU3BOJAUTEIHLHOCTH. B
YCTaHOBKAaxX OOJIBIION MPOU3BOAUTEIBLHOCTH U HU3KOTO JIaBJICHUs Haubosee MIHUPOKO
NPUMEHSIOTCS  OJHOCTYNEHYAThle pajualbHble PEAKTUBHBIE TypOOAETaHIEPHI,
npemioxkenublie akagemukoM I1. JI. Kanunei.

JUIs mepeKauyku OXKM>KEHHBIX T'a30B MPUMEHSIOT HACOCHI, OTIMYAKOUIUECS OT
UCTIOJB3YyEMBIX UISI IEPEKAuKH OOBIYHBIX >KMJIKOCTEH TeM, YTO OHU paboTaloT Ipu
3HAYUTENbHO 0OJiee HU3KOW TeMIepaType Cpelbl, B CBSI3U C YEM BO3PACTalOT MOTEPH
npu HarHeTaHuu. OKIKEHHbIE Ta3bl OOBIYHO HMMEIOT TEeMIeparypy, OJIM3KYIO K
Temrepatype kuneHus. [loaToMy mnpu yMEHbBLIEHHWU [JaBJIEHUS B OTAEJIbHBIX
aJieMeHTax Hacoca (KjiamaHax, naTpyOkax, apMaType) u3-3a THIPaBIMYECKUX MMOTEPD
BO3MOXXHO BO3HMKHOBEHHE KaBUTauuu. [l mpenoTBpalieHus 3TOro  SBJICHUS
HEOOXOMMO B 3HAYUTENIbHOW MeEpe OXJaXJaThb OXIKEHHbIE Ta3bl Tepel UuX
MOCTYIJICHUEM B HACOC.

B ycraHoBkax mis  pa3ielieHUss BO3yXa MPUMEHSAIOT IOPIIHEBBIC
(MIyH)XepHbIE) M LEHTpOOEeKHbIe Hacochl. [lopiiHeBble HACOCHI UCHOJB3YIOT IS
razuukanmym  KUAKOCTH (KUCJIOpPOJa W a30Ta), HAMOJIHEHUS OaJlJIOHOB [0
obOecrieuenuss manenuss 40 Mlla, nns momaum rasza B ceTh MOTPEOUTENS TPH
nasnennn 1o 1,5 MIlla. LlentpoOexxHpie HAcOCHl MPUMEHSIOT OIS MEPEeKauKH
KUJKOCTH MEXKIY PEeKTU(DUKAIMOHHBIMU KOJIOHHAMHU B OOJBIIMX KOJIMYECTBAX IMpHU
MaJibIX Hamopax.

OuncTka BO3Ayxa OT BOASHBIX MAapOB U JUOKCHIA YIJIEpoJia MPOU3BOAUTCS B
creuanbHbIX aIcOpOLMOHHBIX Onokax. s oOecrieueHus: HEMPEPHIBHOM pabOThI B
0s10ke nMeercs 1Ba ajacopdepa. B To BpeMsa kak B 0AHOM U3 OaJIIOHOB MPOUCXOAUT
azcopOIMs MpUMecei, BTOPO MOBEpPraeTcs pereHepali HarpeTbiM a30TOM, B
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pe3ynbTaTe KOTOPOW TMPOUCXOAUT JECOpOIMsS W yHajJeHUE BOJSHBIX TApOB U
IMOKCHIa yriiepoja. TakuM ke o0pa3oM MPOM3BOIUTCS OCYyIIKa KHCIOpOJAa TOCie
C)KaTHUs €ro B KOMIIPEccopax.

8. BOJOCHABXEHME

Cucrembl BOJIOCHA0KEHUS MPEJCTABISAIOT COO0M KOMIUIEKC B3aMMOCBSI3aHHbIX
COOpYKEHMH, NpeJHa3HAaYeHHbIX JUIsi oOecreueHus noTpeduTeneld ropoja,
POMBIILJICHHBIX TPEANPUITUN, TPEANPUATUNA CEITbCKOTO X034icTBa BOJ0M [8, 9].

B 3anaun cucteMbl BOAOCHA0KEHUS BXOAST: OJYyUYE€HUE BObI U3 IPUPOJIHOTO
UCTOYHHKA, YJYYIIEHHE €€ KadecTBa B COOTBETCTBHM C TpeOOBaHUAMU
notpeduTenei, TPaHCIIOPTUPOBAHWE HA TEPPUTOPHUIO OOBEKTa M IMOJada KO BCEM
TodkaM oTOopa moTpeburensmMu. B Toukax orOopa MOKHBI OBITH 00ECIICUEHBI
3aJlaHHbIE JABJICHUS U1 HEOOXOJUMBII pacxo/l BOJBI.

Cucrema BOJIOCHA0KEHUSI BKITIOYAET:

- BOJ03a00pHBIE COOPYHKEHUS IJIs 3a00pa BOAbI U3 PUPOJIHBIX UCTOUHHUKOB,;

- HAacOCHBIE CTaHIMH, co3Jaroue TpeOyeMble JaBJIEHUS M pPacXolIbl B
BOJIONIPOBOJIHBIX TPYyOax;

- COOpYXXEHHS JJi1 OYUCTKA U OOpaOOTKM MPUPOJHON BOABI B COOTBETCTBUHU C
CaHUTAPHBIMU HOPMaMH U TPEOOBAaHUSMU MTOTPEOUTENCH;

- BOJIOBOJBI M BOJONPOBOJHBIE CETH, TPAHCHOPTHPYIOIIME BOAY K OOBEKTaM
noTpeOICHNS;

- peryJMpyroline W 3alacHble E€MKOCTH-pE3€pByapbl Uil  XpPaHEHHS U
AKKyMYJIMUPOBAHUS BOJIBI.

O4ucTHBIE COOpPY/KeHHUsI MCXOAHOW BOJBI Yallle BCEro pacloararTcs
BOJIM3HM UCTOYHHMKA BOJIOCHA0XKEHHUS (apTE3MAHCKUX CKBAXHUH, 03€pa, PEKH U Jp.), T.€.
B HE3HAYUTEIBLHOM YJAJI€HUM OT HACOCHOW CTaHUMHU NepBOro noawsema. Ilomannas
HAaCOCAMM CTAHIIMM MEPBOIO MOAbEMa BOJIa CAMOTEKOM IMPOXOJUT MOCIIEI0BATEIBHO
BCE OYMCTHBIE COOPY>KEHHS U MOCTYIaeT B COOpHBINA pe3epByap uucToi Boabl 20, U3
KOTOpOTo pazbupaercs Hacocamu 19 cTaHIIMM BTOPOro MOABEMA U TOJAETCs B,
rOpPOJICKOM MarucTpajbHBIM BOAONPOBOJ WM K KOHKPETHOMY MOTpeOUTENtO (pUC.
47), rne: HC — HacocHas ctanuus; 1 — xj0paTopbl NEPBUYHOTO XJIOPUPOBAHUS; 2 —
XJIOPATOpPhl BTOPUYHOTO XJIOPUPOBAHUS;, 3 — pAacTBOpHbIE Oaku KoaryisHra;, 4 —
pacxojHble 0aKky KOAryJsHTa; 5 — eMKOCTb-XpaHWIHUIIE KOaryysiHTa; 6 — 0aku s
raiieHus M3BeCTH; 7/ — TUIAPOLMKIIOH; 8 — THApaBliMuecKas Memanka; 9 — mozartop
U3BECTKOBOTO Mosioka; 10 — momacrHas wmemanka, 11 — pacxomHble Oaku
nonmuakpuinamuna (ITAA) ¢ mnomnaBkoBbIM — jgo3aTtopoM; 12 —  mo3arop
aKTUBHUPOBAHHOTO Y, 13 — pacxomnblii 0ak yroibHOW MyJbmbl; 14 — Bakyywm-
OYHKEp C CEKTOPHBIM MHTATENEM; 15 — XpaHWIMILE aKTUBUPOBAHHOIO YIJIA B Tape;
16- xpanenue kpemHedTopucToro HaTpusi B Tape; 17 — catyparop pactBopa ¢ropa;
18 — BakyyM-Hacoc; 19 — Hacocsl; 20 — pezepByap uucToil Bosl; 21 — dpunetp; 22 —
OTCTOMHUK; 23 — Kamepa XJIoNbeoOpa3oBaHus; 24 — CMECUTENb.
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I-ro naswena

Puc. 47
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OuucTHbIE CTaHIMU B 3aBUCHUMOCTH OT KauyecTBa BOJbl MCTOYHUKA MOTYT
BBIIIOJIHATECA 110 OAHOCTYIEHYATOW WM JBYXCTyneH4yaTtou cxeme. Ha puc. 47
npeAcTaBieHa JABYXCTYIEHUATasl CXE€Ma OCBETJEHHUS, OUUCTKU M 00e33apakuBaHUs
BOJIbI, IOJaBa€MOW JJIsI XO34MCTBEHHO-NUTHEBBIX MHened. Boga or HC mnepsoro
nojbeMa MoCcTynaeT B CMeCUTeNb 24, Ky/1a BBOJATCS PACTBOPHI KOAryJsHTA, XJI0pa U
U3BECTH, Jlajiee BOJa MOCTYIAET B KaMepy XJombeoOpa3oBaHus 23, IpHU 3TOM B Hee
no6aBisaoT  GIOKYJSIHT — (XJombeoOpa3oBarenb) mnonuakpwiamug  (IIAA) wu
aKTUBUPOBAHHBIA yrojb (UIsl yCTpaHEHUs 3alMaxoB M NPHUBKYCOB), 3aT€M BOJA
POXOJUT TOCIIEOBATENBHO Yepe3 TOPU30HTANIbHBIE OTCTOMHUKH 22 U GuibTphl 21.
s mopnmepkaHusi HEOOXOIMMON KOHIIEHTpanuu (Topa B THUTHEBOW BOJE
n00aBIsAOT GTOp U3 caTtyparopa 17.

JInsi CHUXKEHUs LIBETHOCTH, MIPUBKYCOB U 3araxa OJHOBPEMEHHO C BBEJEHUEM
AKTUBHUPOBAHHOTO YTJIsl IPUMEHSIIOT 030HUPOBAHUE, AAPUPOBAHUE U APYTUE METO/IBI.

B ornmenbHBIX choydasx CXeMa OYHMCTHBIX COOPYKEHUM XO3AMCTBEHHO-
MUTHEBBIX BOJOIMPOBOJOB MOXET OBITh JOTOJHEHA YCTPOWCTBAMH ISl YMSTUCHUS
BOJIBI.

CxeMbl 00paOOTKH MOA3EMHBIX BOJ B psJe cilydaeB 0oyiee MPOCTHI, TaK Kak
BKJIFOYAIOT  JIMIIb ~ COOpPYKEHUs  Juisi  o0e33apaKMBaHUsl, YMSTYCHUS U
o0e3KeNe3uBaHus BOIbI.

Pemiennto Bompoca O KOMIIOHOBKE OYHMCTHBIX COOPYJKEHHH  JIOJIKHBI
IpeAIIeCTBOBAaTh  BBIOOP CXEMbl TEXHOJIOTMYECKOro Ipolecca, a  TaKxke
YCTAHOBJICHUE THIA, YHCIIAa U Pa3MEPOB OTACIBbHBIX COOpykeHU. CXeMy OUYHUCTKHU
BOJIbI, THUII COOPY>KEHUN U UX KOMIIOHOBKY BBIOMPAIOT Ha OCHOBAaHWU TPEOOBAHMIA
NoTpeOuTENe K Ka4eCTBY BOJbI M TEXHUKO-DKOHOMHUYECKUX CPaBHEHUN BO3MOKHBIX
BApUAHTOB.

Ha npoMbIlIEeHHBIX OPEeAnpUsITUSX, B TOM YHCIE€ W HA DBJIEKTPOCTAHIIMSIX,
UCIIOBb3YETCSl BOJAA, IPOILIEIas MOJTOTOBKY Ha OYMCTHOW cTaHIuu. OOBIYHO B
ropojax MpeaycMaTpUBalOT €IUHBIA BOAOMPOBOJ, OTKYyJa BOJIa PacxoJyeTcs Ha
XO3IMCTBEHHO — TIMTBEBBIE 1€MW W Ha mnoxapoTymienue. CyliecTByer psj
OPEANPUATUN, KaXI0€ U3 KOTOPBIX MOXET MOTPEOJIATh KaKOe-TO KOJIMYECTBO OoJjiee
JICIIEBOM HEOYMIIEHHOW BOJABL. [ HHUX MOXKHO YCTpamBaThb CaMOCTOSITEJIbHBIC
BOJONPOBO/IbI HEOUMIIEHHON BOJBI, KOTOpPas MOXET HCIOJIb30BaThCS W IS HYXK]
noxkaporyuieHusi. OIHAKO  BCIEJICTBUE  TEPPUTOPUATIBHOM  pa3OpOCaAHHOCTH
IIPOMBIIIJIEHHBIX NpeAnpUATUNA UHOT 12 OKa3bIBaECTCs SKOHOMMYECKHU
1enecooopa3HpiM  CHaOXaTh WX BOJOW MHUTHEBOTO KayecTBA OT TOPOJICKOTO
BOJONpOBOJia. B Hacrosiiee BpeMs pacxoi BOJbl HA TEXHUUYECKUE HYXIbl TOPOJICKOMN
npombinieHHocTH cocTaisieT 30...40% o61mero KonudecTBa BOJABI, T01aBaeMOM B
CETh FOPOJICKOT0 BOAOMPOBO/IA.

Ntak, Ha NPOMBINUICHHBIX TPEANPUITUSAX MOXKET MOJABATHCS BOAA MUTHEBOIO
kauectBa (rmo I'OCT 2874 — 73), a Taxke ci1ab0 OYMIICHHAS WM HEOYHUIIICHHAS, UIN
€ TOJIbKO BOJIa TUTHEBOT0 KaueCTBa.

Ha npennmpusatum Boja UCHONB3yeTCSd I  KOMMYHaJIbHO-OBITOBOTO
noTpeOJieHus, HYXJ TMO0XApOTYLIEHUs, TEXHUYECKOTO HCIOJb30BaHUA (115
OXJIQXJEHUS  TOJIIUIHUKOB, JIONMATOK JILIMOCOCOB U  JPYIHX  DJIEMEHTOB
o0OpyI0BaHUs, TOABEPKEHHBIX BO3CHCTBUIO BBICOKOTEMIIEPATYpPHBIX  Cpen),
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TEXHOJIOTUYECKOTO MCMOJIb30BaHUs (B KaueCTBE PACTBOPUTENS, MOWKUA W3AEIUA U
000py/IOBaHUsl U Jp.) U KaK SHEProOHOCHUTENb. B mocieaHemM ciydae HCIOJIb3yeTCs
ropsiyasi BoJia Ui HYKJ OTOIUICHUS, BEHTUJISILIUM, KOHJIUIIMOHUPOBAHUS BO3/yXa U
ropsiuero BojocHaOxkeHuss (I'BC), a Takxke s BBIpaOOTKM BOJSHOTO Tapa
pa3JIMUHBIX TapaMEeTPOB.

l'opsiuass Bojga TOTOBUTCA B CHEHUAIBHBIX IMOAOrpEBATENSIX WM B
BOJOrpeHBIX KoTiax. [IpenBapurensHO BOJa JlaXke MUTHEBOTO KavyecTBa MPOXOIUT
JOTIOJTHUTENIbHYI0 00paOOTKy: OYHUCTKY B MEXaHMUYECKHX (UIbTpax U Aea’paluio
(ynanenue w3 BOJbI pacTBOPEHHBIX B Hel kuciopona O, u yraekucinorst CO, a0
KOJIMYECTB, YKa3aHHbIX B «Hopmax kauecTBa MOANUTOYHOW BOJBI») B CHELHAIBHBIX
yCTaHOBKax — jea’paropax. OOBIYHO 5TUM TOJATOTOBKA MOAMUTOYHOW BOABI H
orpanuumBaeTcsi. Ho B OTHENbHBIX Ciay4yasx, TpH OOJBIIONW >KECTKOCTH BOJIBI
NUTHEBOTO KAa4e€CTBA, OHA €IIE U yMSr4aeTcsl B OJJHOCTYNEHYAThIX Na-KaTHOHUTHBIX
i H-KaTHOHUTHBIX QUIBTpaXx.

[Ipy moaroToBke mUTATEIBLHON BOJIBI JUISl MApPOBBIX KOTJIOB BOJIa MUTHEBOIO
KaueCcTBa OYMUIIACTCS B MEXaHUYECKUX (PUIbTpax, Aca’pupyercsa u ymsardaercs B Na-
H-katnonutHbix (QuibTpax Mo JABYXCTYNEHYaTOM CXeMe€ B COOTBETCTBUHM C
TpeOOBaHUAMM K KQUECTBY MUTATEIbHON BOJIBI.

[Tap oT MapoBbIX KOTJIOB MOCTYIAET Ha TEXHOJIOTHIO, UCIIOJIb3YETCS B TAPOBBIX
neurarensax (TypOWHaX, Hacocax) M pPacXOJyeTcs Ha COOCTBEHHBIE HYXKIbI (B
TEMI000MEHHUKAX, HA MA3yTHOE XO3SIMCTBO | mp.). sl yMEHbIIEHUSI TOTEPb BO/IbI
penyCcMaTpPUBAIOTCS CUCTEMBI BO3BpaTa KOHJEHCaTa OT BCEX MOTpeOuTenel mapa B
BOJIOIIAPOBOM IIUKJI KOTEJIbHOW YCTaHOBKHU.

Cuctempl  BOJOCHAOXXEHHUSI ~ TPOMIPEANPHUATHNR W DICKTPOCTAHIIHMA
pasnensioTcs Ha MPSMOTOYHBIE M 000poTHBIE. [IpsSMOTOUYHBIE XapaKTepU3YIOTCS
OJIHOKPAaTHBIM HCHOJIb30BAHUEM BOJIbI M3 BOJAOEMOB (03ep, peK H Jp.) C
MOCJIEAYIOIIMM COpPOCOM HarpeToil UCIOJIb30BAHHOW BOJIBI B OUMCTHBIE COOPYKEHUS
CTOUYHBIX BOJ U jAaiiee B BojoeM (puc. 48, rae: 1 — mexa npeanpustusi, TpeOYOIIre
BOJy BBICOKOTO KauecTBa; 2 — BOJOpaclpeleIuTelbHas CEeTh BOAbl BBICOKOTO
KauecTBa; 3 — Iexa NpeAnpusTus, TpeOyrollue BOAYy pa3HOro kKadectBa; 4 — 1exa
OpeAnpUsTUs, TPEOYIOIIMe BOAY HU3KOrO KadyecTBa, 5 — BOJOpacHpeneuTeSIbHAs
CeTh BOJbl HM3KOIO KadyecTBa; 6 — B0J03a00pPHOE COOpPYKEHHE, COBMEIICHHOE C
HACOCHOMW CTaHIIMEN MEepBOTo MojbeMa; 7 — KOMILIEKC BOJAOOYHCTHBIX COOPY>KEHHM
OPUPOAHONW BOABI M HACOCHOM CTaHIMKU BTOPOrO MoabeMa; 8 — COpPOCHOM
TpyOOTpoBO; 9 — BOJOOYMCTHBIC COOPYKEHHS CTOUHBIX BOJ; 10 — KaHaMM3aIMOHHAS
ceTh; 11 — BomoHnanopHas Oamrss).
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Puc. 48

IIpsimoTouHOe BOOCHAOKEHHE O0ECIeUHBAET MUHUMAJBHYIO TEMIIEpaTypy
OXJIQXK/IAI0ILEeN BOJIbI B JAHHBIX KIIMMAaTUYECKUX yCIOBUsSIX. OHO TpeOyeT yMEepEHHBIX
KalUTaJbHBIX BIIOKeHUH (okono 5 pyo/kBr mo menam 1984 r.). Ilpsmotounoe
BOJOCHA0KEHUE MPUHUMAETCA BO BCEX CIy4yasx, KOrJa OHO HE HIPOTUBOPEUMT
TpeOOBaHMUSIM TI0 OXpaHe NPHUPOAbl B OTHOUICHWU HArpeBa BOAbl B HCTOYHHUKE
BOJOCHAOXKEHUSI, a B CaMOM HCTOYHHMKE BOJbl JOCTATOYHO JJIsi TOKPBITHS
NOTPEOHOCTH MPEAITPUITHS.

Oo6opoTtHblie cucTembl BopocHa0:xxenns (puc. 49, rue: 1 — oxnaauTens BOJbL;
2 — NUPKYJSIUOHHBIA HACOC; 3 — COOPYKEHHME OYMCTKH OTpaboTaBiied BOABI; 4 —
KaHAJIM3ALMOHHAs CETh; 5 — [I€Xa MPEeANPUATHs; 6 — CMEIIaHHasl BOJA, OCTYIIAOIIAs
B Ll€Xa NpEeANpuATHs; 7 — HACOCHAs CTAaHLUS TPEThEro mnojabeMa; 8 — COOpHBIH
Konojen; 9 —nobaBoyHas BOJA OT MPUPOJHOTO MCTOYHMKA; 10 — BOJOOYMCTHBIE
COOPY)KEHUS MPUPOJHOM BOABI M HACOCHAS CTAHIMA BTOPOro mnoabema; 11 —
BO/103a00pPHOE COOPY’KEHHE M HACOCHAs CTAHLIMS MEPBOro Noabema; 12 — obopoTHas
OUMIIEHHAs U OXJAXJIEHHas BoJa; 13 — mepekaurBarolue HAcOChl) MPUMEHSIOTCS B
Cllyyae OIrpaHMYEHHBIX PECYpCOB MNPUPOAHON BoAbl. IlpM HMCHOIB30BAaHUM TAKUX
CUCTEM Harperass W 3arpsi3HEHHas BOJa, cOpachiBaeMasi OTAEIbHBIM II€XOM WM
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OpeanpUsATHEM B IEJIOM, OUHWIIACTCA, OXJAXJaeTCs M BHOBb MOJACTCS JiA
UCTIOJb30BAaHUSI HA TE XK€ OOBEKTHl. B 3TOM cimydae U3 NMPUPOAHOTO HCTOUYHHUKA
3a0upaercss ToJMbKO  3...5% oOmero KoiauuecTBa  BOJbI,  HCIOIb3YyEMOM
NpeaIpUITAEM, JJIs1 BOCTIOJTHEHHSI TOTEPh MpH ee 000poTe.

10

Puc. 49

B xauecTBe oxiiaguTeneil BOAbl MOT'YT HCHOJIb30BAThCS €CTECTBEHHBIE (03€P0),
UCKYCCTBEHHbIC (HAJIMBHBIC) BOJOXpAaHWUIUIIA WIM TpamupHu. [lo kanmuTaibHBIM
BJIO’KEHUSIM Hanbosiee BHITOAHBI OXJIAUTEIN-BOJOXpaHmnIIa (B cpeaHem 7 pyo/kBr
no neHam 1984 r.), oHu He TPOTUBOpEYaT TPeOOBAHUSAM OXPAHBI MPUPOJIBI, UMEIOT
MUHUMAaJbHbIE TTOTEPU BOJIBI HA (PruibTparuio u ucnapenue. Heobxoanmas yaenbHas
IUIOIIA b BOJOXpAHWIMIIA HpU OOOPOTHOM BOJOCHAOXEHHH cocTaBiser 5...10
M°/kBt. Jlnst mpuMepa: Ui KOHJCHCALMOHHON 3JIEKTPOCTAHIMM MOIIHOCTBIO 2400
MBT miomans npyaa-oxiaauTenas Npu OOOPOTHOM BOJOCHAOKEHUH COCTaBIISIET
TPUMEPHO 24 KM”.

[Ipu Takoil cxeme BoJla U3 MPHUPOJAHOIO MCTOUYHMKA IMOJAETCS HE B COOPHBIMA
kojozer 8 (cM. puc. 49), a HEMOCPEJACTBEHHO B OXJIAUTENb BOJBI 1, TakuM 00pa3zom
UCKJIFOYAETCSl HACOCHAs! CTAHIUSI TPETHETo Mo IbeMa 7.

[Ipy BOOOXpaHWIMILAX-OXJAAUTENSAX HAMOP UUPKYJSILMOHHBIX HACOCOB
coctaBisier npumepHo 12 m.B.ct (0,12 MIla), uro obGecreunBaecT MHUHHMAIbHBIN
pacxo/1 SIEKTPOIHEPIUU HA UX TIPUBOJ.

Ecnu BOMM3M mnpeanpusTUss HET JOCTaTOYHO KPYMHOTO BOJOEMAa WIIH
cBOOOJHON 3eMiIM JUIs YCTPOMCTBA MpyJa-OXJIAJUTENs, MPUMEHSIOT OallleHHBIE
oxjaaurenn (rpagvupHu). ['paavpHd — KOHYCHOE COOPYXKEHUE C JUaMETpPOM
ocHOBaHUs 10 16 M u BbIcOTOH 110 18 M, monoe BHyTpu. BHYTpeHHSs MOJIOCTH 1O
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BCEH BBICOTE 3aIOJIHACTCS JICPEBSIHHBIMH pEMICTKAMUA WU KEePaMUYECKUMH
KosbIlamMu (KoJbiia Pamura). Bojga mupKyasiimoOHHBIME HacOCaMU TIOJIA€TCS Ha BEPX
OalrHMA, OTKy/a CaMOTEKOM IO pemeTkaMm (KOJbIlaM) CTeKaeT BHHU3, CHU3Y BBEpX
HarHeTaeTcst Bo3ayx. YacTh BOJBI MCHAPSETCsI, BCICACTBHE YETO BOJA OXJIAXKIAeTCs,
BHU3Y OalllHU BojAa cobupaercs B OacceliHe, OTKyJla MepeKaurBalOlMMU HAaCOCAMMU
nojaeTcsl B COOpHBIN Kosoel (cM. puc. 49).

Henocrarku rpaaupHu Kak OXJIQJMTENs BOJBI: HAMOP UUPKYISIIUOHHBIX
HacocoB coctapisier okoyio 20 m.B.cT (0,2 MIla), pacxon >JI€KTpOIHEPTrUM HA UX
IPUBOJ TIOYTH B JiBa pasza OoJibllie, Y€M MPU HCHOJIb30BAHUU MPYAa-OXJIAIUTEIS;
JIOBOJIbHO 3HAYUTEJIbHOE KOJUYECTBO BOJIbI TepseTrcs mpu ucnapeHun (1o 1%
UPKYJUPYIOMICH BOJABI); 3HAYUTEIbHBI KalWTalbHBIE 3aTpaThl HA CHUCTEMY
000pPOTHOTO BOJOCHAOKEHHUS C TpagupHsIMH (TIouTd B 2,5 paza Ooiblie, 4eMm pH
OpPsIMOTOYHOM  BOJOCHAOeHuu).  JlocTOMHCTBAa  TpaaupHU: HECMOTpPS  Ha
BHYIIMTEIBHBIE pa3Mephbl, IUIONIAAb, 3aHMMaeMas TpaJgupHEd, HUYTOXKHA TIO
CpPaBHEHUIO C IUIOMAAbIO, 3aHUMAEMON MPYyJAOM-OXJAAUTEIIEM; TpaTupHU
HAWJTY4IIMM 00pa3oM COOTBETCTBYIOT TPEOOBAHUAM IKOJIOTHIECKON 0€30IMacHOCTH.
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NPUJIOKEHUA
Ipuioxenue 1. Tapudsbl HA ITTEKTPUIECKYI0 IHEPTHIO

Cornacno nocranoBinenuto Ne737 ot 30 uronst 1993 r. Cosera MuHHCTpOB —
IIpaButensctBa P® mnorpedurenu >3a€KTPUUECKON HHEPruM (KpoMe HaCeIeHMUs,
CEJIbCKOXO3SIIICTBEHHBIX IOTpPEOUTENEH M NEPErnpoaBLOB) Ppa3/EsAlOTCS Ha JIBE
IpyHIbL:

l-1 rpynma — TpPOMBILUIEHHbIE U IPUPABHEHHBIE K HUM IOTPEOUTENN C
npucoeAMHEeHHOM MolHOocThio 750 kB-A um Bbllle, Mpu pacyeTax C KOTOPHIMHU
B3MMAETCsl IUlaTa 3a YCTAaHOBJIEHHYIO B JOIOBOpPE MOIIHOCTh, YYacTBYIOIIYIO B
MaKCUMyM€ Harpy3kHu 3HEPrOCUCTEMBI, U MOTPEOIAEMYIO NEKTPUUECKYIO SHEPTHUIO
(IByxcTaBOYHBIH Tapud);

2-s TpyMIa — OCTAJIbHBIE MOTPEOUTENH, IPH PacyeTax ¢ KOTOPHIMU B3UMAETCs IjIaTa
3a MOTPeOIIAEMYIO IIEKTPUIECKYIO SHEPTUIO (OJHOCTAaBOYHBIN Tapud).

JIByXCTaBOUHBIM Tapud yUUTHIBACT CHENU(UKY CTPYKTypbl 3aTpaT Ha
IPOU3BOJICTBO AJIEKTPOIHEPTUHU. ITa CTPYKTypa OTpaXaeT KaK KaluTajJbHbIE
BJIOKEHUS B YCTAHOBJICHHYIO T'€HEPUPYIOUIYI0 MOIIHOCTh M CETH SHEPrOCUCTEMBI,
TaK M €XKEroJHble W3ACPKKHU, CBA3aHHBIE C OKCIUTyarauued o00pyIoBaHUs
SHEPrOCUCTEMBI M PAcXOJOM TOIUIMBA Ha BBIPAOOTKY 3JIEKTpO’HEpruu. B ocHOBY
JBYXCTaBOUYHOIO Tapu(da TMONOKEHO pa3JelieHne 3arpaT Ha IPOU3BOJACTBO MU
nepenaydy 3JeKTPOIHEPryuy Ha JIBE€ YacTU — MIOCTOSIHHYIO U niepeMeHHy10. [locTosHHas
4yacTh 3arpaT MPONOPIHMOHAIbHA YCTAaHOBJICHHOW MOIIHOCTU TIeHepaTopoB. Bce
OCTajJbHBIE 3aTpaThbl MPOMNOPLUOHAIBHBI TOJOBOM BBIPAOOTKE AJIEKTPOIHEPIUU U
IPEICTABISAIOT COOOM EPEMEHHYIO YacTh 3aTpar.

IIpu TakoM moaXoAe roAoBas IUIATa 3a HOTPEOISIEMYIO AIIEKTPHUYECKYIO
SHEPrHlo, pyo/ro, onpeaenseTcs CIeAyIOmuM 00pa3oMm:

CZ(X‘P().M + BZ W,

rJie 0. — OCHOBHAas cTaBKa Tapuda 3a Kaxiplii KBT Q0roBOpHOro (3asiBIECHHOTO)
MaKCMMyMa aKTMBHOW MOIIHOCTA B 4Yachl MAaKCHUMyMa Harpy3Kd SHEPrOCUCTEMBI,
pyo/kBTrox;
P, — yKa3aHHbI OTpEOUTENIEM B JIOTOBOPE HA AJIEKTPOCHAOKEHUE (3asBJICHHBIN )
II0JIy4aCOBOM MAaKCHMMYM HAarpy3ku B 4acbl CYTOYHOI'O MakCMMyMa SHEPrOCUCTEMBI,
KkBT;
B, — momosHMTENbHAA CTaBKa Tapuda 3a Kaxabpld KBT-u moTpebieHHON sHepruw,
YUTEHHOM CYETUYUKOM, pyO/kBT4;
W — rogoBoe noTpebieHue 3IeKTPOIHEPTUH, KBT-4/To.

l'ogoBast mutata 3a DJIEKTPOIHEPTHIO I MOTpeduTeneid 2-il  rpynmbl
COCTaBJISIET

C=pW,
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riae B; — craBka OAHOCTaBOYHOTrO Tapuda, pyo/kBru;
W — ropoBoe anekTpornoTpediaenue, KBr-u/rox.

O6e rpynnbsl  moTpeOuTeneil  MpOM3BOAAT  OIUIaTy  MOTpeOJIeHHOM
ANIEKTPOIHEPTUH TIOMECSIYHO. 3HaUeHue P, ,, yKa3bIBaeTcs B JOTOBOPE MOKBAPTAJIBHO,
TaK KaK MaKCUMyM Harpy3ku OOJIBIIMHCTBA IOTPEOUTENEH 3aBUCUT OT CE30Ha.
Orutata JOrOBOPHOM MOIIHOCTU JOJIKHA OBITh MPOU3BEAEHAa a0OHEHTOM 0 Hayana
WIH B IIEPBBIX YMCJIAX PACUETHOIO MIEPUO/IA 1O OTAEIBHOMY ILIATEKHOMY JOKYMEHTY
SHEprocHadxawlIeil opraHu3auud. KOHKpETHBIM CpOK IulaTeka yKa3bIBaeTCsl B
JOTOBOPE.

B cnywae mnpeBbllieHHs NOTpeOUTENEM B 4Yachl MaKCUMyMa Harpys3Ku
SHEPrOCUCTEMBI JOTOBOPHOIO 3HAYEHUS MOLIHOCTH OIUIaTa IPOM3BOJUTCSA 34
(dakTuyeckn MOTPeOJICHHYI0O B PAacCYeTHOM MEPHOAEC MOIUIHOCTh MO JEHCTBYIOIIEMY
tapudy. Ilpu 5ToOM caHKIMM K TOTPEOUTEINIO 32 MPEBBIIICHUE TOTOBOPHOTO 3HAYCHHUS
MaKCUMyMa [PHUMEHSIOTCS B YCTAaHOBJIEHHOM 3aKOHOJATEIbCTBOM MOPSAKE H
pasmepe.

Ecniu Qaktuueckas Harpy3ka mnoTpeOHUTeNs B 4Yachl MakCUMyMma Harpy3ku
HSHEPrOCUCTEMBI HE JIOCTUTAET 3HAYEHMS, YKA3aHHOI'O B JIOTOBOPE, TO OILUIAYMBAETCS
JOTOBOPHOE 3HaYEHUE MOIIHOCTH.

JUis  cTUMyJNHMpOBaHMsI NOTPEOUTENEM K MPOBEACHUIO MEPONPUATUH 110
KOMIIEHCALIUU PEAKTUBHOW MOIIHOCTU BBEACHBI CIIELUAIbHbIE CKUAKU U HaJ0aBKU K
Tapudy Ha STEKTPOIHEPTHIO.

Ckunku M Haj0aBKU 3a NOTpeOJCHHME W TeHEepalui0 PEaKTUBHOM SHEPruu
OPUMEHSIOTCS TPU pacuerax Cco BCEMH IMOTPEOUTENSIMU AJIEKTPUUYECKOW SHEPruM,
UMEIOIIMMHU cpeiHeMecssuHoe notpednenue oosee 30 Toic. KBT-4, kpome HaceneHuUs.

B cmywae, ecnu sHeprocHa0amIas OpraHu3alus HE MPUBIEKAeT
NOTpPeOUTENsI K PETYIMPOBAHUIO peXUMa paboOThl CBOEH CeTH, HAaAOaBKU K Tapudy
B3MMAIOTCS IPU MIPEBBIIIICHUN NTOTPEOUTEEM SKOHOMUYECKUX 3HAUCHNUN PEaKTUBHON
MOILIHOCTH W SHEPTUH, YKa3aHHBIX B JIOTOBOPE, a TaKXKe 3a T'€HEPalUI0 PEaKTHUBHOU
MOILIHOCTH B C€Th, €CJIM 3TO HE 00YCIOBIEHO TOTOBOPOM.

OKOHOMHUYECKHE  3HAYEHUsS  pPEAKTUBHOM  MOUIHOCTM W DHEPIUH
YCTaHaBIMBAIOTCA OJHEprocHaOXkaroled opraHuzauveid Ha ocHoBe IlpaBui
OPUMEHEHUsl CKUJIOK M Han0aBOK K TapudaM Ha 3JIEKTPUYECKYI0 JHEPIUI0 3a
notpedaeHue " TEHEPALMIO pEaKTUBHOU DHEPIUH, YTBEPKICHHBIX
I'maBrocanepronaazopom Poccuu.

B Tom cnywae, koraga »sHeprocHa0xarolias OpraHu3anus MPUBJIEKAET
HoTpeOUTeNsl K PEryJupoOBaHUIO PEXKUMOB PabOTHI CBOECH CETH B Yachl €€ MaJbIX
Harpy3oK, 3a HoTpebJieHue PEaKTUBHOM SHEPTUU B 3TH Yachl IPUMEHSETCS CKUAKA C
tapuda. Yacel OONBIIMX W MallbIX HArpy30K MHTAIOMIEH 3JIEKTPUUYECKONH CETH
YCTaHABIUBAIOTCSA YHEPTOCHUCTEMON M YKa3bIBAIOTCS B JIOTOBOpE C MOTpEOUTENEM,
IPUBJIEKAEMBIM K PETYIUPOBAHHUIO.

Ckuakyu ¥ Hajg0aBKU B3MMAIOTCS B BUJE IUIaThl 3a 1 KBap MakCUMAaiIbHOM
PEaKTUBHOW HArpy3Kd B 4Yachbl MAKCHUMAJbHBIX HArpy30K SHEProCUCTEMBbI U (MJIK)
wiatel 32 1 KBap'4 pEakTUBHOW SHEPruu, NOTPEOJICHHOM OT IHEPrOCUCTEMBI WM
IeHEpUPOBAHHON B €€ CeTh. YKa3aHHas IjIaTa ONPENEseTCs B IPOLIEHTaX OT Tapuda
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HAa 3JIEKTPOIHEPTHUIO.

Tak KaKk KauecTBO JIEKTPUUECKON IHEPTUHN OKA3BIBAET CYIIECTBEHHOE BIMSHUE
Ha palbOTy SJEKTPONPUEMHHUKOB MOTPEOUTENICH SJIEKTPOIHEPIMU M HA TMHUTAIOIIYIO
CEeTh, TO MPHU OIJIATE 32 JIEKTPOIHEPTUIO0 MPETYCMOTPEH ydeT ee kauecTBa. C 3TOM
IEJIbI0 BBEACHBI CKHJIKM M Hag0aBKU K Tapudy 3a KayecTBO DJIEKTPOIHEPIHUHU.
Ckuaky ¥ HagO0aBKU 32 KaYeCTBO AJIEKTPOIHEPTHH MPUMEHSIOTCS MPU pacdyeTax co
BCEMU MOTPEOUTETISIMHU.

Ckuaku ¢ tapuda NpUMEHSIOTCS B T€X Clydasx, KOrja Moka3aTeiau KauecTBa
MOJIy4aeMOl MOTpeOUuTeneM AMEKTPOIHEPTUH (OTKIOHEHHUS! HANPSDKEHUS U 4acTOThI,
K0P (DUIIMEHTHl HECUHYCOUIATbHOCTH, HECUMMETPUN HAIpPSHKEHUH MO 00paTHON H
HYJIEBOM TOCIIEIOBATEIIBHOCTSM, pa3MaxX W3MEHEHUS HAIpPSIKEHH) YXYAIICHBI IO
BHHE YHEPTOCHAOXKAIOIICH OpraHu3aIlnu.

HanGaBku x Tapudy TPUMEHSIOTCS TPU CHIDKCHHHM TIO0 BUHE TOTPEOUTEIS
KauyecTBa DJIEKTPOIHEPTUU B CETAX DHEPrOCHAOKAIOIMICH OpraHWU3alWH IO
MoKazaressiM: KOd(PPUIMEHTaM HECHHYCOWJIATBHOCTH, HECUMMETPUHN HaANPSDKCHHMA
10 0OpaTHOM U HYJIEBOM MOCJIEIOBATEILHOCTSIM U pa3Maxy U3MEHEHHUS HaIPSHKEHUM.

Bennunna ckuaok M Haa0aBOK 3aBUCUT OT OTHOCUTEIBHOTO BpeMeHHU (B
MPOILICHTaX) TMPEBBIIMICHUS HOPMAJIBLHOIO JIOMYCTUMOI'O 3HAYEHUsI TOKa3aTess
kaduectBa, ycrtaHoBieHHoro ['OCT 13109-97, u OTHOCUTEIBLHOTO BpPEMEHHU
NPEBBIICHUS MaKCUMAJIbHO JIOMYCTUMOTO 3HAYEHHUS, YCTAHOBJIEHHOTO TEM K€
CTaHAApTOM.

CyMmMapHbie CKUIKH (Haa0aBKU) OMPEEISIOTCS CYMMOW CKUIOK (Haa0aBOK),
HAYUCJIEHHBIX MO KaXJAOMY IMOKAa3aTeJl0 KauyecTBa.

[Ipu pacyerax 3a DSJIEKTPOIHEPTUIO MO JABYXCTABOYHOMY Tapudy CKUIKH
(HambaBKM) TPUMEHSIOTCS K CpelaHei (pacueTHO#) BEIWYMHE JIBYXCTaBOYHOTO
Tapuda, BKIIOYAIOIIETO ATy 332 MOIIIHOCTh U YHEPTHUIO:

C P
T, :W:a_p;}” + /3,
Omnara mo tapudy co CKUAKOH (Ham0aBKOW) 3a KAa4eCTBO JJICKTPOIHEPIHH

IPOU3BOIUTCS 32 BECh O0OBEM ANEKTPUUECKON SHEPTUH, TOTPEOIICHHOMN 3a pacUeTHBIN
IIEPUOA.
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IIpunoxenue 2. OCHOBHbIE MPUHUIMIIBI OPraHU3ANMU HA MPEANPUSTUIX
yueTa 3HepruM U SJHEProHOCUTeJIel, MoJIy4aeMbIX Yepe3 NPUCOeIMHEHHbIE CeTH

VY4er 3Hepruu U S3HEProHOCUTENEH T0KEeH 00ecieunBaTh:

- OCYUIECTBJIEHHE B3aUMHbIX (PMHAHCOBBIX PACUETOB MEX]Y IHEProCHAOKAIOIUMU
OpraHu3alUsIMH U TMOTPEOUTENIEM SHEPIHMM U JHEPrOHOCHUTENCH, a TaKKE MEKIY
norpebuTesneM u cy0aboOHEeHTaMHU, €CIM MOTPEOUTEIb SABIISIETCS MEPENPOIaBIIOM;

- KOHTPOJIb 32 PeKUMaMH pabOThl CUCTEM AJIEKTPO-, Ia30-, TEIUIOCHAOKEHUS U JIp.;
- KOHTpPOJb 32  pAlMOHAJbHBIM  MCIOJIB30BAHUEM  DJIEKTPOSHEPTUU U
JYHEPropecypcoB.

[IpuGopbr yuera, mpenHa3HAUYEHHbIE JUIS B3aUMHBIX PACUYETOB, JOJKHBI
yCTaHaBIIMBAThCS Ha TPaHMIIAX pas3fiesia ceTedl dHeprocHaldXarollel OopraHu3aluu M
notpeburens. Eciu 5T0 modyeMy-1n0O0 TEXHUYECKHM HEBBIMOIHUMO, TO TPUOOPHI
yCTaHABIMBAIOTCS B JApyrod (Oonee ymoOHOW) TOYKE CETH TOTPEOUTENs B
COOTBETCTBUM C JOTFOBOPOM MEXAY NOTPEOUTENEM U 3SHEProcHadKarolen
opranuszanuen. Ilpu 3TOM MOTEPU DHEPIUM U DHEPIOHOCUTENS B HEOXBAYCHHOM
Y4ETOM YacCTU CETH MOTPEOUTENS ONPEAEISIOTCS PACYUETHBIM IIyTEM, OTOBAPUBAIOTCS
B JIOTOBOPE U OIIAYUBAIOTCS IOTPEOUTEIIEM.

[Ipn opranuzanum ydera »HJIEKTPOIHEPTUM CIEAYET PYKOBOJCTBOBATHCS
nercteyromumu [IpaBunamu ydera 3JIEKTPUYECKOW SHEPrUM IIPU OpraHu3aluu
ydeTa TEIUIOBOW YHEPTUM U TEIJIOHOCHUTENIE OCHOBHBIM HOPMAaTUBHBIM JOKYMEHTOM
aBisitoTcs [IpaBuia yuera TEIIOBOM SHEPIUN U TEIIIOHOCUTEIISL.

Bce mnorpeburenu 3IEKTPOIHEPTrUU HE3aBUCUMO OT  NPUCOECTUHEHHON
MOIIHOCTH M 0OBeMa 3JIEKTPONOTPEOJICHUS TOJIKHBI MMETh CUETYMKU AKTHUBHOU
SHEPrUM IS pacyera 3a MOJTyYeHHYIO SHEPTHUIo. Y noTpeduTesell ¢ NpucoeIMHEHHOM
MomHocThi0 100 kB:A u 0ojee NOMKHBI yCTAHABIMBATHCS PACUETHBIE CUETUYUMKH
PEaKTUBHOU DHEPIUU.

VY notpebureneil ¢ npucoeuHEHHOW MOITHOCTHIO 750 KB-A U BbIlIE AOMKHBI
OBITh YCTAHOBJICHBI CYETUUKH C (PUKCAIIMEN MaKCUMaJIbHOM MOJIy4acOBOM HArpy3KHu B
yachbl MAakKCUMyMa Harpy3Kd O3HEProCHUCTEMbI ISl PAacyeToB IO JIBYXCTaBOUOMY
Tapudy WIM aBTOMATU3UPOBAHHBIE CHUCTEMbl y4eTa AJIEKTPOIHEPIrUuu C (uKcaluen
Harpy3KH B 4acbhl MAKCUMYMa YHEPTrOCUCTEMBI.

VYuer, ciyXamui s pacyeToB 3a BJEKTPOIHEPIHI0, NPUHATO HA3bIBATh
pacyeTHbIM WM KoMmMmepueckuM. llomuMo pacdyeTHOro ydera Ha MNpEAIPHUATHAX
OpraHU3yeTCsl TAK)KE TEXHMYECKUW WM KOHTPOJbHBINA yueT. CUeTuMKu aKTHUBHOMN
AJIEKTPO3HEPTUH JUIsI KOHTPOJBHOIO Yy4eTa JOJDKHBI yCTaHABIMBATHCA Ha JIMHUSAX,
NUTAIOIUX OTACJBHBIE 11€Xa, KPYIHBIE YYAaCTKH, SHEPIOEMKHE TEXHOJOTHMUYECKHE
npotieccel, KpynHele arperatsl (180 kBT u BbllE) U, KpOME TOTO, [JI y4€Ta pacxoja
ANIEKTPOSHEPTHH HA XO35WCTBEHHBIE U NTOJICOOHBIE HYXK/IbI.

Eciu y moTtpebutenss MMEIOTCS COOCTBEHHBIE HCTOYHHKHU DIIEKTPOIHEPTUU
(TOLI, razoTypOuHHBIE, AU3EIbHbBIC U KapOIOpaTOPHBIE ANEKTPOCTAHIINN ), TO YUETY
HOJIJIEXKAT:

- BBIpa0OTKA AJIEKTPOIHEPTUU (AKTUBHOU U PEAKTUBHOMN);
- moTpebieHne Ha COOCTBEHHBIE HY Kbl 3JIEKTPOCTAHIINH;
- OTIYCK  DJJEKTPO’HEPTMH IO  OTAEIbHBIM  JIMHUSAM,  OTXOJAIUAM  OT
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pacpenyCTpOrCTBa ANEKTPOCTAHIINN;
- BBIJIa4a AJIEKTPOIHEPTHH B CETH YHEPrOCHAOKAIOIIEH OpraHU3alNH.

s TpOMBINUIEHHBIX TPEANPUITUNA, MUTAKOIIMUXCS MO HECKOJBKUM BBOJAM,
JUIsL pacuera 3a BJIEKTPOIHEPIHI0 IO 3asBJIEHHOMY (JIOrOBOPHOMY) MaKCUMyMy
MOIIIHOCTM B 4Yachl MaKCUMyMa Harpy3Kd 5SHEProCHUCTEMbl HEOOXOAUMO HMETh
BO3MOKHOCTh CYMMHPOBAHMS MMOKa3aHUI BCEX CUETUMKOB HA BBOJAX U ONPEACIICHUS
CyYMMapHOI0o, COBMEIIEHHOTO II0 BPEMEHHM MAaKCHUMyMa Harpy3kKd B 4Yachl
POXOXKAEHUSI SHEPrOCUCTEMON MaKCMMyMa CBOEW Harpy3ku. B Hacrosimiee Bpems
pa3paboTaHbl M HUCHONB3YIOTCA pPa3ju4Hble PA3HOBUIAHOCTU CHUCTEM YYeTa,
MO3BOJISIIONIME PElIaTh 3Ty 3aaauy Ha 0a3ze [I9BM, pemmas Takke OJHOBPEMEHHO M
3a7]a4M TEXHUYECKOro ydera. [Ipn Hanmumy cienualbHbIX IPOTPaMM HEKOTOPBIE U3
TaKUX CHUCTEM MOIYT TAaKKE OIPEACISITh W AHAIM3UPOBATh 3HAYCHHS YJEJIbHBIX
pacxoOB  JJIEKTPOAHEPIrMM HA E€AUHULY MPOAYKLHMH, COCTaBIATh OallaHChl
JNEKTPOIHEPTUM M peEIlaTh APYrMe 3aJaud, HANpPABICHHBIE HAa OJKOHOMHIO U
PalMOHAIIBHOE UCIIOJIb30BAaHUE YJIEKTPOIHEPTUH.

HekoTtopble U3 3TUX CUCTEM COYETAIOT B ce0€ TEXHUUYECKUI U KOMMEPUYECKHIl
Y4E€T HE TOJIbKO JJIEKTPOIHEPTHM, HO W DHEPrOHOCUTENEH IpPyrux BUAOB. Tak,
HaIlpuMep, KOMIUIEKC TEXHUYECKUX CPEACTB «DHEPrus» MOMHUMO DBJIEKTPOIHEPIUHU
OCYILIECTBIISIET YUET CIEAYIOIUX YHEPTOHOCUTEIICH
- Iapa U TeIJia ¢ napom;

- KOHJIEHCaTa;

- TOpsiYer BOJBI U TEILJIA C BOJOU;

- TEXHUYECKHUX ra3oB (CKaTblid BO31YX, KUCIOPOX U Ap.);
- IIPUPOAHOrO Iasa;

- MasyTa,

a TaKxKe:

TEXHUUYECKOM U MUTHEBOU BOHI;

Pa3JIMYHBIX CTOKOB.

Tak kak MHOTrME OPEANpPUATUS HUMEIOT COOCTBEHHbIE HWCTOYHUKU TEIJIOBOM
sHepruu (TOL, ropa3ao yaile — KOTEIbHBIE), TO OHU OJHOBPEMEHHO SIBJISIOTCA U €€
IPOU3BOJAUTENSIMU, U TOTPEOUTEIISIMH.

VY351bl yuera TEIJIOBOM SHEpruu Ha ucTouHuke TemioThl (TOLl, paiionHas
TEIJIOBasi CTAHIMS, KOTEJIbHAsl) OPraHU3YyIOTCS Ha KaXXJIOM M3 BBIBOJOB TOpsYeit
BOAbl M mapa. B BOASHBIX M MApOBBIX CHUCTEMAax TEIUIONOTPEOJNICHUS TaKxKe
OpPraHU3YyIOTCA Y3JIbl y4eTa.

B taGnuiie npuBeneHbl mapaMeTphl, MOAJICKAIINE YUETY U XapaKTePU3YIOIIHe
TEIUIOBYK) DHEPrMI0 M TEIUIOHOCUTENIb KaK Ha CTaJuu €€ OTIyCKa, TaK W
noTpeOIeHHS.

KomnuectBo TennosBon sHepruu, 'k, OTIyIIEHHON MCTOYHHUKOM TEIUIOTHI B
BOJISIHBIE CHCTEMBI TEIJIOCHA0XKEHNS, OTpeeNsieTcs o Gopmyie

Q = zGlihli - ZGZthj - ZGHkhxge 107 »
i j k
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ITapameTpsl, onpenenseMsle B y3/1ax y4eTa TEII0BON IHEPTUH

Y3ei1 ydera TeII0BOr YHEPTUH U TEIIIOHOCUTEIS

OTITYIIEHHBIX TIOJTYYCHHBIX
[TapameTpbl B BOJISTHBIC B IIapOBbIE B BOJISIHBIX CUCTEMax TEIIOCHA0KEHUS B MIAPOBBIX CHUC-
CUCTEMBI TE€II- | CUCTEMBI TeTl- TeMax
OTKPBITBIX | 3aKPBITHIX | HE3aBUCHUMBIX
JOCHA0XEHUs | JIOCHAOKEHHUSI TeIJIOCHA0KEHUS

1 2 3 4 5 6 7
Bpems paboTel mpubopoB y3na . . 4 . 4 .
ydera
OtnynieHHas (moxyuyeHHas) n . 4 N n L
TEIJIOBAasI DHEPTHUS
To xe 3a xkaxabIN yac + +
Macca (unu oObeM) OTHYIIEH-
HOTO (IOJYYEHHOr0) TEIJIOHO- + + + + + +
CUTEJISI
To ke 3a KaXKabpIi yac + + + + + +
Macca (unu oObeM) TEIIOHO-
CUTENS, TOJYYEHHOTO UCTOY-
HUKOM TEIUIOTHI (BO3BpAIlICH-
HOrO MOTpeOuTeNIeM) — BOABI IO + + + + + +
obpatHOMy TpyOOIIpOBOAY WU
KOHJIeHCaTa B MapOBBIX
CUCTEMAaxX
To ke 3a KaXKabpIM yac + + + + + +
Macca (uimu oOBEM) TEIIOHO-
CUTEIIS, pacxodyeMoro Ha IIOJ- + +
MTUTKY
To xe 3a kaxabIN yac +
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1 2 7
CpenneuacoBbie 3HAYEHUS
TeMIiepaTyp B TpyOOnpoBoax:
- MIOJIAXOIIEM,; +
- 0OpaTHOM; +
- XOJIOAHOW BOJIbI, HCIIOJb3Yye- +
MO JIJ1s1 TOATIUTKHU
To e cpeiHeCYTOUHbIE +
CpenHeyacoBbie 3HAYEHUS
JaBJIEHUI B TPyOOIPOBOAAX:
- IIOJAIOIIEM; +
- oOpaTHOM; +
- XOJIOJTHOM BOJIbI IJIs1 MOJITUTKHU +
CpenneuacoBbie 3HAYEHUS

_|_

TEeMIIEpaTyphl MMapa, KOHJEHcaTa
1 XOJIOAHOM BOIBI JUIS IMUTAHUS
KOTJIOB

(Kpome XOJ1. BOJIbI)

CpenHeyacoBbie 3HAYEHUS
JABJICHUSI TEX K€ YHEPTOHOCHUTE-
Jen

Macca (unu o0ObeM) TEIIIOHO-
CUTEIsI, HW3PACXOJIOBAHHOTO Ha
BOJIOpa300p B cHUCTEMax TIops-
Yero BOJOCHAOKEHUS
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rae Gj; — Macca TEIUIOHOCUTENS, OTIYUIEHHAss MCTOYHUKOM TEIUIOThl MO KaXKIOMY
(=1, 2, 3...) nogaroiemy TpyoOINpoOBOY, T;

G, — Macca TeIIOHOCUTEIIS, BO3BpAIlleHHAas! HCTOYHHUKY TEIUIOTHI 0 Kaxaomy (=1, 2,
3...) oOpaTHOMY TpyOOIIpOBOIY, T;

Gy — Macca TeIJIOHOCHUTEISI, U3PacX0J0BaHHOTO HA MOJNUTKY Kaxmol (k=1, 2, 3...)
CUCTEMBI TEIJIOCHA0KEHUS OT UCTOYHHUKA TEIUIOTHI, T;

hyi- DHTAJIBIINSI CETEBOM BOJIBI B i-M IMOJAIoIEM TpyOonpoBoje, kJK/Kr;

hyi — DHTABIINS CETEBOM BOJBI B j-M 00paTHOM TpyOoImpoBoe, KJK/Kr;

hyxsxk — DHTAJIBIHS XOJIOJHOW BOJbI, UCIHOJI3YEeMOW MJiA TOANMUTKU k-OH CHCTEMBI
TETMIOCHA0KEHUSI.

CpenHee 3HayeHUE DSHTANBIMKA 3a COOTBETCTBYIOLIMN HWHTEPBAJ BPEMEHHU
ONpEeNeIIAeTCs Ha OCHOBAaHWU CPEIHEYACOBBIX 3HAYEHUU TEMIIepaTyp U JIaBJICHUH,
U3MEPEHHBIX B y3JI€ yUeTa.

KomnuectBo TenmnoBout sHeprum, I'JIK, OTIyIIEHHOW MCTOYHMKOM TEIUIOTHI C
apoM, ONPEIEISAETCS U3 BBIPAKECHUS

Q: zDz(hl _hxg)_Zij(hkj _hxe) .10739

J

rae D; — Macca napa, OTIYIIEHHOTO UCTOYHMKOM TEIUIOTHI Mo KaxkaoMy (i=1, 2, 3...)
naporpoBoay, T;

Gy — Macca KOHJEHCaTa, MOJYYEHHOIO0 HMCTOYHHUKOM M0 Kaxaomy (=1, 2, 3...)
KOHJIEHCATOIIPOBOY, T;

h; 1 hy; — SHTANBNNS Mapa B i-M MAPONPOBOJE U B j-M KOHJIEHCATONPOBOJE, KJK/KT;

hys — DHTAJIBIHS XOJIOJHOM BOJIbI, UCTIOIb3YEMOM /JIs1 MUTAHUS KOTJIOB.

Kak w B mpeablgymieM ciiydae, CpeIHUE 3HAUYECHHUS] DHTAIBIUN 32
COOTBETCTBYIOIIMI HMHTEPBAI BPEMEHU OIPEAEISAIOTCS HAa OCHOBAHUM H3MEPEHHBIX
CpPEAHEYACOBBIX 3HAYEHU TEMIEPATYP U JABICHUM.

KomuuectBo TemmoBodt »Heprum, ['Jk, mnosydeHHoW moTpeOuUTeieM IMpu
BOJSHBIX ~ CHCTEMax  TEIUIOCHAOXKEHHWs,  OmpejAesieTcs  HeprocHab}Karoien
OpraHu3alieil Ha OCHOBaHMM HPUOOPOB B y3Jax yyeTa MOTPeOUTENsT M UCTOYHHKA
TEIUIOTHI 32 ONPEeIIIEMbII TOrOBOPOM Ha TEIUIOCHA0KeHUe nepuos o popmysie

Q = QH +QH +(GH+GFB+Gv) (hZ'hxa)'lo-3,

rae O, — TemIoBas JHEPrus, M3pacXoJ0BaHHAs MMOTpPEOUTENEM IO MOKAa3aHUSIM
TeriocueTumka, I'JIx;

O, — TeIJIoBbIE MOTEPU HA YYACTKE B CUCTEME TEIUIOCHAOKEHUS OT TPaHUIlbI pasjelia
ceTel 10 y3ia yuera B ceTsax norpeourens, ['JIx;

G, G — Macca ceTeBOW BOJbI, M3PACXOJOBAHHOM NOTPEOUTENEM Ha MOAMUTKY
CUCTEM OTOIUICHUS U Ha BOJ103a00p (ISl OTKPBITHIX CUCTEM), T;

Gy — Macca yTe4KH CETEBOM BOJIbI y IOTPEOUTEIS, T;
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h, — PHTaNBNUSl CETEBOM BOJBI HAa BBIBOJIE OT MOTpedUTesst oOpaTHOro TpyOompoBoa
UCTOYHHUKA TEIUIOTHhI, KJ[X;

hys — DHTAIBNMS XOJOAHOW BOJBI, HCIOJb3YEMOM JJid TOANUTKH CHUCTEM
TEMJIO0CHA0XKEHUSI HA UCTOYHHUKE TEIUIOThI, KJ[X.

YucneHHble 3Ha4YeHUs /, W hy, ONPENENsItoTCs 10 COOTBETCTBYIOIIMM
U3MEPEHHbIM Ha y3JI€ yuyeTa HCTOYHUKA TEIJIOThl CPEJHUM 3a paccMaTpUBAEMbIH
NEPUO/ 3HAUEHUSIM TEMIIEPATyp U aBICHUI.

3nauenue Gy onpeaensercs no Gopmyie

GVZGI'(G2+GrB);

raie G; — Macca CeTeBOM BOJABI MO TOKA3aHUIO BOJOCUETYMKA, YCTAaHOBJIECHHOTO Ha

NoJaroEeM TPyOOnpoBoie (MIM UICTOUHHUKE MTUTAHUS), T;

G, — Macca BOJIbl, BO3BpAIICHHAS UICTOYHUKY TT0 OOpaTHOMY TpyOOIpPOBOY, T.
KonuuectBo TemnoBoit sHepruu, 'J[k, momaydaemMoil moTpeOUTENeM ¢ Mapow,

TaK)Ke OMPEEIAETCS YHEProcHaOKaroIMe OpraHu3ayeil 1Mo MOoKa3aHusIM MPUOOpPOB

y3J0B yuyeTa MOTpeOUTENsT W HCTOYHHMKA TEIUIOTHI 3a MEepUoi, OO0YCIOBICHHBIHA

JIOTOBOPOM Ha TeruiocHa0keHue. [[J1s 3To! 1en UCIOoIb3YeTCs BhIpaXKEeHHE

0 = Ou + Out(D-G (hi-hss) 107,

rae D — macca napa, moyrydeHHasi HoTpeOuTeNeM u ydTeHHas ero npubopamu ydera, T,
Gy — Macca BO3BpaIleHHOTO MOTpeOUTENeM KOHJIEHCaTa, YUYTE€HHAas ero Mmpudopamu
ydera, T;

hy — DHTaJIBIUS KOHJIEHCATa B KOHJEHCATOMPOBOIC HA NCTOYHHUKE TETUIOTHI, KJ[K/KT;
hys — DPHTAIBITHSI XOJIOJHOUW BOJIBI, UCTIOIB3YEMON HA HCTOYHUKE TETIIIOTHI.

UucneHnesle 3HaYeHUss Ay W hy, ONpENeNsioTCs IO CPeaHUM  3a
paccMaTpWBaeMbIii  MMEPUOJ BPEMEHH 3HAYCHUSAM TEMIEparyp H JaBJICHHM,
WU3MEPEHHBIM B y3JI¢ ydeTa HICTOYHUKA TEIJIOTHI.

[TokazaHusi PErHCTPUPYIONIMX MPUOOPOB, YCTaHABIMBAEMBIX B y3JIax yueTa,
UCTIOJIB3YIOTCS TAKXKE IS OTIPEICIICHNS OTKJIOHEHUH OT HOPMHUPYEMBIX JIOTOBOPOM Ha
TETUIOCHAOKEHNE 3HAYSHHI: KOJMYECTBA TEIUIOBOM DHEPTHH, MAcChl U TEMIIepaTyphl
TETMJIOHOCUTES.

JIJist KOHTPOJIst MOTpeOIeHUs ra3a y MOTpeOUuTensl Ha y3Jlie ydeTa Tra3a JOJKHBI
OBITH YCTAHOBJICHBI TPUOOPHI, PETUCTPUPYIOIIUE:

- Bpems paboTHI y3Ila y4eTa;

- KOJIMYECTBO MOTPEOICHHOTO ra3a;

- CpeIHEYacCOBYIO U CPEIHECYTOUHYIO TEMIEPATypy rasa;
- CpeIHEYacOBOE U CPEIHECYTOUYHOE JaBJICHHE ra3a.
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