Ilpomvtuinennule cucmemnl 2a30CHAONHCEHUS

[IpoMBbINIIIECHHBIE W KOMMYHAIBHBIE NPEANPUATHS IMOJIYy4alOT a3 OT TOPOIACKUX
pacrpenenuTeNbHbIX ceTeil c.a. u B.A. [lpeanpustus ¢ mansiMu pacxogamu raza (50 + 150
M’/4) MOKHO MPUCOEIAMHAThL TAKKE U K ceTsaM H.A. ONTUMAaNbHBIA BApUaHT IPUCOEIUHEHUS B
ATOM CjIy4dae JIOJDKEH OBITh OOOCHOBAaH TEXHHKO-DKOHOMHUYECKHM pacyeToM. KpymHbie
MPOMBINUIEHHbIE Tpeanpudatuss u  TOLl nOpucOeauHSIIOT ¢ TMOMOIIBI0  CHEHUAIbHBIX
razonpoBoioB kK ['PC umu xk MI. IIpomblluieHHBIE CHUCTEMBbl Ta30CHAOKEHUS COCTOST W3
CJIETyIOLIUX 3JIEMEHTOB: 1) BBOJI ra30IPOBOIOB HA TEPPUTOPUIO TIPEIIIPUSATHUS; 2) MEXKIIEXOBbIE
ra3onpoBobl; 3) BHYTPUIIEXOBBIE ra30poBoibl; 4) peryistopubie nyHKTH (I'PI1) u ycranoBku
(I'PY); 5) myuktsl u3mepenus pacxona raza (IIUPT); 6) oO6Bs30uHbBIE Tra30IIPOBO/IBI arPEraToB,
VICIIOJIB3YIOIIUX Ta3.

['a3 OT TOpOACKHX pPaCHpEIEIUTENbHBIX CETEH MOCTyNaeT B IPOMBIIUIEHHBIE CETH
MPEINPUITUS YEPE3 OTBETBICHUSA M BBOJA. Ha BBOJIE yCTaHABIMBAIOT IIaBHOE OTKIIKOYAIOLIEE
YCTPOMCTBO, KOTOpPOE CIEAYET pa3MellaTb BHE TEPPUTOPUU NPEANPHUATHS B JIOCTYIIHOM H
yAOOHOM [iJIsi  OOCIYy>XKHMBaHUSI MECT€, MAaKCUMaJIbHO OJIM3KO K pacHpeaeIUuTeIbHOMY
ra3ornpoBOy, HO HE OnMke 2 M OT JIMHUU 3aCTPONKH WM CTEHBI 37aHus. JJisi ra30cHa0)KeHUs
MPOMBIIUIEHHBIX MOPEANPUATHI TMPOCKTUPYIOT TYNMHKOBYIO PA3BETBICHHYIO CE€Th C OJHUM
BBOJIOM. TOJBKO JJisi KPYMHBIX MPEANPUATUMN, HE JOMYCKAIOIIMX MEpephiBa B ra30CHAOKEHUN
I'DC u TOL, npUMEHSIIOT KOJIBLIEBBIE CXEMbI CETEN C OJJHUM MJIM HECKOJIbKUMH BBOJIAMU.

TpaHcnopTupoBaHWe Tra3za OT BBOJA K LE€XaM OCYIIECTBISIETCA II0 MEXLEXOBbIM
ra3onpoBojaM, KOTOpPhIE MOTYT OBbITh MOJA3EMHBIMH M HaJa3eMHbIMU. BpiOop crocoba ux
YKIIQJIKA 3aBUCHUT OT TEPPUTOPHUAIBHOTO PACIIOJIOXKEHHUS LIEXOB, XapakTepa COOPYKEHUU, 110
KOTOPBIM MIPEAIOIAracTcs MPOKIIAJKa ra30IPOBOI0B, HACHIIIEHHOCTH MPOE3A0B NOA3EMHBIMU
coopykeHusiMu. HanzemHass nmpoknagka OPEeArnoOYTUTENIbHEE [0 CPAaBHEHHUIO C MOA3EMHOM:
VICKJIIOYAETCS MOJ3EMHAST KOPPO3HUsI ra3-0B; MEHEE OMACHbI YTEUYKH ra3a, TaK KaKk BBITEKAIOLINN
ra3 paccewBaeTcsi B armocdepe; YTEUKH Jierde OOHApPYKUTh ¥ yCTPAHWUTH, MPOIIE
AKCILUTYaTUPOBATh U OCYIIECTBISATh HAOIIOJEHUE 32 COCTOSIHUEM ra3-oB. [Ipu ucnons30BaHuu B
Ka4eCTBE ONOp ISl Tra3-OB CYIIECTBYIOIIMX KOJIOHH, 3CTaKaJ, CTE€H W MOKPBITHN 3JaHUI
HaJI3€MHasi MNPOKJIaJKa SKOHOMUYHEE MOJ3EMHON. B KOHEUHBIX TOUKAaX MEXKIEXOBBIX T'a3-OB
CIEAYET MPEayCMATPUBATH TPOAYBOYHBIE Ta30MPOBO/IBI.

HekoTopsie CcxeMbl MPOMBIIUICHHBIX CHUCTEM TMPEIyCMATPUBAIOT TPOCKTUPOBAHUE
ueHtpasibHoro ['PII, KoTOpbI CHMXKAEeT M pEryjJupyeT JaBlIEHHME Ta3a B MEXKLEXOBBIX
razonposojaax. B arom cimywyae B L{I'PII ycranaBinBarOT M MyHKTBHI U3MEpPEHUS pacxoja rasa
(ITMPT"). B MexuexoBbIX rasz-jax, Kak MPaBUIO, MOMJACPKUBAIOT C.J. U TOJBKO Yy MEJIKHUX
norpebuteneit — H.A. B.1. IpUMEHSIOT TaMm, e OHO HEOOXOIUMO JIJIsi Ta30UCTIOIb3YIONUX
arperatoB. Ha BBome ra3-ma B 1eX CHApYXM WIM BHYTPU 3J1aHUS YCTAHABIIMBAIOT
OTKJIIOYAIOIIIEE YCTPOUCTBO. BHYTpUILIEXOBBIE Ta3-/1bl IPOKJIABIBAIOT IO CTEHAM M KOJIOHHAM B
BUJIE TYNUKOBBIX JHHWN. HeoOXOAMMOCTh KOJBIICBAHUS BHYTPUIIEXOBBIX Ta3-0OB MOXKET
BO3HUKHYTb JIUIIb JIJI1 0COO0 BaXKHBIX MPOMBIILICHHBIX 11€X0B. Ha OTBETBIEHUSIX K arperaram
YCTAaHABJIMBAIOT TJIABHBIC OTKIIOYAIOIIWE YCTPOMCTBA. ['a3-Ipl MIPOM. NpPEANpPUITHH U
KOTEJIbHBIX OOOpPYAYIOT CHEIUATbHBIMU MPOAYBOUYHBIMH TPYOONPOBOJAAMU C 3allOPHBIMU
ycTpoiictBaMu. OTBOIBI K MPOAYBOYHBIM TPYyOONpPOBOJIaM MPEAyCMATPUBAIOT OT MOCIEIHUX
YYaCTKOB BHYTPHUIIEXOBBIX ra3-A0B W OT KaXJOro ra3-fa arperara nepej MoCIeIHUM IO XOAy
raza OTKJIIOYAIOLIUM YCTPONUCTBOM.

JlaBiieHrEe BO BHYTPULIEXOBBIX I'a3-Aax ONMpPEIEIeTCS NABJICHUEM ra3a nepes ropesikaMu.
B cnyuae ycranoBku nepen arperaramu P/l naBneHune BO BHYTPUILIEXOBBIX Ia3-Aax MOXKET
CYILIECTBEHHO TMPEBOCXOJUTh HEOOXOAMMOE JaBjeHHUE mepes ropeinkamu. OCHOBHOE OTIUYHE
NPUHUIUNHAIBHBIX CXEM MPOMBIIUIEHHBIX CHUCTEM Ta30CHA0KEHHS 3aKII0YaeTCsl B MPUHSIITHIX
JIaBJICHUAX Ia3a B MEKIIEXOBBIX Ta30IIPOBOJIAX, ra3-Aax Mepe/l rOpeKaMu arperaToB, a TAKXKeE B



pacnosioxxenun ['PII, ycranoBok u Hamnunu P/ nepen arperaramu. [lpu pemenun Bompoca o
BBEIOOPE CXEMBI CIIeAYEeT YUUTHIBATh JABJICHUE Ta3a B TOPOJACKUX PACIIPEACIUTEILHBIX Ta3-1axX B
MeCTe€ MPUCOCIUHEHUSI TMPEANPUATHS; HEOOXOIMMOE [IaBJI€HHE Ta3a Mepel Tra30BbIMU
ropejikaMu B OTACJbHBIX I€XaX; TEPPUTOPUATILHOE PACIIONOKEHHUE 11€X0B, MOTPEOISIONIMNX Ta3;
pacxoj rasza 1uexaMm U pekuM ero moTpebsieHus!; y100CTBO 00CTy>KMBaHUS U SKOHOMHYECKYIO
3 PEKTUBHOCTE.

B 3aBUCMMOCTM  OT  KOHKPETHBIX  YCJIOBUM  MPOEKTUPOBAHUS  MCIHOJIB3YIOT
MPUHIUITHAIBHBIE CXEMbI OJHOCTYTICHYAThIC U IBYXCTyIeH4Yathie (puc. 9.1).

Oonocmynenuamole npomviuiieHHvle cucmemvl. CxeMa TPOMBIIUICHHOW CHCTEMBI
ra3ocHa0XeHUs B CIydae HEMOCPEICTBEHHOT'O MPUCOCIWHEHUS K TOPOJCKUM CETSIM HHU3KOTO
JaBJeHUsT ToKa3aHa Ha puc. 9.2. JlaHHyr0 cXeMy TMPOEKTUPYIOT JJIi HEOOJbIINUX
KOMMYHAQJIBHBIX W TPOMBIIUICHHBIX MPEANPUATHNA. ITO OOBSICHIETCS, BO-TIEPBBIX, MaJIOH
MPOITYCKHON CITOCOOHOCTBIO CETEW HM3KOTO JABJICHUS, & BO-BTOPBIX, TEM, YTO IEPEMEHHBIN
pPeXUM TIOTPEOJICHHUST Ta3a MPEANPHUATHEM OYIeT OTPUIIATEIHLHO CKAa3bIBATHCS HAa PEKUME
JABJICHUIM y Ta30BbIX NPUOOPOB KUJBIX 3JaHUN, MPUCOCTUHEHHBIX K TOM ke CETH HU3KOTO
JTaBJICHUS.

Pacxop raza npeanpusiTieM U3MEPSIOT B LIEHTPAIBHOM IYHKTE JJIS y4eTa NoTpeOeHuUs
rasa B 1iexax u 37aHusax. [Ipu HE0OXOIMMOCTH y4yeTa pacxojia ra3a OTACJIbHBIMH II€XaMu WU
arperataMu CJICAYeT NMPEeayCMaTPpUBATh JOMOJHUTEIbHYIO YCTAHOBKY Ta30BbIX CUETYMKOB WJIU
pacxogoMepoB. [ HEOONBIIMX MPEANPUATHI, COCTOAIIMX W3 ABYX IIEXOB, U MPU YCIOBUU
HE3HAYUTEIBHOTO MOTPEOICHUS ra3a OJHUM M3 HHUX JIOIMYCKAeTCs YYMTHIBATh Pacxo]l rasa Io
nexam 0e3 00111e3aBOJICKOro yuera (cM. puc. 9.2).

PacueTHple pacxoApl B IIPOMBINUIEHHBIX Ta30MpPOBOAAX OIPEACISIIOT MUCXOAS U3
HOMHWHAJIBHBIX HATrPY30K Ta30MCIIONB3YIONIUX arperaToB u KoddduimeHTa oJHOBPEMEHHOCTH
X paboThl ky. 3HAUCHUE ky ONPEACISICTCS TEXHOJOTMYCCKUM PEKUMOM PadOThI arperatoB U
YHUCJIOM arperaTroB, NPUCOEANHEHHBIX K TAHHOMY YYaCTKY ra30mpoBoja.

CkopocTh Tra3a B ra3onpoBojiax MpUHUMAIOT paBHOM 25 + 30 M/c, Tak Kak mpu OOJIBIINX
€€ 3HAUCHUSX BO3HUKAIOT LIyM, SPO3Us METaJlIa, a MPU HEOJIAronpusTHON KOHPUTYpaLIUU — U
BUOpaInus TpyoonpoBOIOB.

Jlgyxcmynenuamas cxema npomvluIeHHOU cucmemsbl Ta30CHA0KEHUsI TTOKa3aHa Ha pUC.
9.4. 1o 31Ol cxeMe MPOMBIIIJICHHOE MPEANPUATHE MPUCOCIUHEHO K TOPOJACKOMY ras-ay B.I.
yepe3 3aBojackoi ['PII. B T'PII naBnenue raza cHmxkaercs 10 cpeaHero, KOTopoe He0OX0IUuMO
115t 1exoB No2 1 4. DTU 1exu NpUCOEAUHEHBI HEMOCPEACTBEHHO K MEXIEXOBOMY raz-my. s
nexoB Nel u 3 TpeOyercss H.A., U OHM mnpucoeauHeHsl uepe3 ['PY. BuyTpuiiexoBbie
ra3onpoBojsl umerT npoayBouHsle auHuu. [IMPI pacnonoxen B 3aBouckom ['PII. Takas
cxema sBisieTcss komOuHanue cxem -3 u II-3 (cm. puc. 9.1). Ilpu ruppaBiIrdeckoM pacyeTe
JTAHHOW CXEMbI CHaudaja ONpEAENsIOT AaBiieHue mociie 3aBojickoro I'PII ucxons w3 pexnma
3aBOJICKOM CETH C.J. IPU U3BECTHOM HOMHUHAJIBHOM JABIICHUU Iepen ropenkamu c.ji. [lepenan
JABJICHUA MEXIy TOPOJACKMMU W MPOMBIIUJICEHHBIMU CETAMHU PACHPEICIIOT MEXAY
OTBETBJIICHHMEM K mpoMm. npennpustuio U [PII Takum oOpa3zom, 4ToOBl HX CymMMapHas
CTOMMOCTh ObUTa MUHUMaJIbHOM. [laBnenue nocie ['PY HaxoasaT ucxons u3 pexxuma padbOThI
BHYTPHUIIEXOBOIO Ta3-JAa W JaBJIEHHUS Tra3a Iepel] TOpeIKaMHh HHU3KOro pgasieHus. [PY
noAOHPAIOT Ha TIepernajl MeX1y JaBJICHUEM B MEKIIEXOBBIX Ta30MpOBOJIax C.J. 1 HEOOXOAUMBIM
nasienueM nocie [ PY.

3HaUYeHUEe PacyeTHOTO Iepernaaga B MEKIIEXOBBIX Ia30IpoBoiax (cM. puc. 9.4) spusercs
HEOOJNBIITUM, YTO MPHUBOJAMT K YBEJIMYECHUIO CTOMMOCTH TpyOompoBojoB. Bmecte ¢ Tem
HEKOTOpble 1exu He uMeroT ['PY, uto cHuxkaer cromMocTh cucTeMbl. OQHAKO MJis MPOM.
OPEANPUATANA C KOMITAKTHBIM PACIOJIOKEHHEM I€XOB U CTAaOWIBHBIM PEKUMOM pPadOThHI



arperaToB yKa3aHHbIE HEJOCTATKM HE UMEIOT CYHIECTBEHHOTO 3HAYECHUS U TaKasg CXeMa MOXKET
OKa3aTbcs 00JIee BHITOTHOM.

CxeMa MPOMBIIUICHHOW CHUCTEMbI Ta30CHA0KEHHSI C MEXKIIEXOBBIMH Ta30MPOBOJAMU,
HEIMOCPEJICTBEHHO MPUCOEIUHEHHBIMU K TOpojickoi cetu c.n. (menee 0,3 MIla), noka3ana Ha
puc. 9.5. OTu razonpoBoAbl BBOAAT B KaXAbIM 1eX, rae B ['PY naBinenue cHmxkaercs 10
HeoOxoqumoro. M3 T'PY raz moctymaer Toiapko B ceTd JAaHHOTO Iiexa. Pacxon rasa
yuutbiBaerca B LeHTpanbHoM IIMPI'e, a rtakxke B kaxaom uexe. LlenrtpansHbii ['PII
OTCYTCTBYET, a MEXKIEXOBbIE Ta30NpOBOJAbI HAXOIIATCA MOJ JABJICHUEM T'OPOJCKOU
pacupeaeauTeIbHON CETH.

Orta cxema sBisercs komOunHarumen cxem II-1 u II-2 (cm. puc. 9.1). Dra cxema
OTJIMYAETCA MEHBILIECH CTOUMOCTBIO MEKIIEXOBBIX I'da3-0OB, HO JIONOJHUTEIBHBIMHA PACXOJaMU Ha
coopykerue IneHtpanbHoro IIMPI" u nmonmomuutensHbix I'PY. OHa uMeeT 3KOHOMHYECKHE
MPEUMYIIECTBA JUISl IPOM. MPEANPUATHH, Y KOTOPBIX LEXU PACIOJIOKEHBI HA JAIEKO JPYr OT
npyra. OKOHYATETbHBIC BBIBOJBI 00 dKOHOMHYECKONW 3()(PEKTUBHOCTH CXEM MPOMBINIICHHBIX
CUCTEM ra30CHA0KEHUSI MOXKHO C/IeJIaTh MOCIE TEXHUKO-YKOHOMUYECKOIO pacyera.

[Io BHYTpPHIIEXOBBIM Ta30MpPOBOJAM TPAHCIOPTUPYETCS ra3 Mo LeXy OT BBOJA M0
arperaToB. B OOJBIIMHCTBE ClIydyaeB Takhe Ta30MpPOBOJAbI MPOSKTUPYIOT TYHMHUKOBBIMHU.
KonblieBaHue BHYTPUIIEXOBBIX T'a30MPOBOJAOB MPUMEHSIOT TOJBKO B O0COOO OTBETCTBEHHBIX
uexax. IlpuHIuNuanbHas cxXxemMa BHYTPHUIIEXOBOIO Ta30IMpOBOJa CPEIHETO WA HHU3KOTO
nasienuda ¢ [IMPI nokazana Ha puc. 9.6. Takyro cxemy NPUMEHSIOT JJIs1 EXOB, MOTyYaromnX
ra3 ot ueHrpainbHbix ['PII wim HemocpeacTBEeHHO OT ceTel HU3KOro aasiieHus. Pacxon rasa
V3MEPAIOT IBYMS MMAPAJUICIIBHO COCAMHEHHBIMU Fa30BbIMU CUETUNKAMMU.
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Yenosubie oDo3HAUCHUS!

»4—>4 — BBOJ r'a3a B NPEUIPHUATHE OT FOPOACKON CETH,

— ra3oMnpoBOIbl HH3IKONO JTABIeHKMA,

— Ta301POBOIkl BLICOKOI'O W CPEHETO NaBIeHMs,
— — — = — TA30NPOBOALI CPpeIHEro NAaBIEHH,

HETMOCPE/ICTRBEHHO ODCIYKHMBAIOILME ArPEraThl,

Aok MOIBOI I'a3a K arperaram;
[ — rasocHabxaemble LLEXH

Puc. 9.1. Knaccudpukaums npoMbIILICHHBIX CUCTEM ras’ocHabxeHu
[. OpnHoctyneHuyarsle cucTeMbl razocHa0xkeHus (puc. 9.1): a) npu HEMOCPEACTBEHHOM
MPUCOEANHEHUN MPENPUITHI K TOPOJICKUM paclpeIeTuTEIbHbIM CETSIM HU3KOro aaBieHus (I-
1); 0) npu NpUCOEAVMHEHUH NPOMBIIUIEHHBIX OOBEKTOB K TOPOJACKHM CETSIM 4Yepes
nentpaibubii ['PII 1 ¢ HU3KMM JaBlieHHEM B MPOMBINUIEHHBIX rasomnpoBojax (1-2); B) mpu



MPUCOCTNHEHNHY TTPOMBIITUICHHBIX O0BEKTOB K TOPOJCKUM CETSIM uepes3 nenTpanbHbiid ['PIT u co
CpPEeIHUM JaBJIECHUEM B MIPOMBIIIIEHHBIX TazonpoBoaax (I-3).

II. JByxctyneHuaTble cuctembl (cM. puc. 9.1): a) npu HemocpeACTBEHHOM
IPUCOECIMHEHNN MPOMBIIUICHHBIX OOBEKTOB K TOPOACKAM CETAM CpPEAHEro JaBJICHUS
nexoBeiMu ['PY u ¢ Hu3kum paBieHueM B 1exoBbix razompoBojax (II-1); 6) mpu
HEMOCPEICTBEHHOM MPUCOEANHEHUH MPOMBILIIEHHBIX 00BEKTOB K TOPOJICKUM CETSIM CPEIHETO
nasieHust uexoBbiMu ['PY u co cpennuMm naBieHueM B 1exoBbIX razonposojax (II-2); B) mpu
MPUCOEANHEHNN K TOPOJCKUM ceTsiM 4epe3 ueHtpainbHbli ['PII n co cpeaHuMm naBieHHEM B
MEKILIEXOBBIX Ta30IIPOBOIAX, eXOBbIMU ['PY 1 ¢ HU3KMM JaBI€HHEM B LIEXOBBIX I'a30IIPOBOIAX
(I1-3); r) npu NpUCOETUHEHUH K TOPOJCKUM ceTsaM uepe3 neHTpanbHbii ['PIT u co cpennum
JIaBJICHUEM B MEXKIEXOBBIX Ta30NpoBojax, uexoseiMu ['PY u co cpenHum naBieHuem B
1EeXO0BbIX razonpoojax (I11-4).

VY cpeaHux u KPYMHBIX TPEANPUATHN arperaThl B OTACIBHBIX I[eXaX 00BIYHO 000PYAYIOT
ropelikaMH, KOTOpble paboTalOT Ha pa3IWYHBIX JaBleHUsX. B cBsa3u ¢ »TUM mpu
MPOEKTUPOBAHUM BO3HUKAET HEOOXOJIUMOCTh B KOMOUHAIIUY MPUBEICHHBIX MPUHIUIMHAIBHBIX
cxeM. Tak, 4acTo MpPOEKTUPYIOT MPOMBIIUIEHHYIO CHCTEMY Ta30CHA0KEHHUsS! C LIEHTPalbHbIM

['PIT u I'PY ToNbKO y OTAEHBHBIX 1IEXOB. Takyr cHCTeMy MOJy4aloT MyTeM KOMOWHAIIMU CXEM
[-3 u 11-4.
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Puc. 9.2. Cxema razocHaOXkeHHMsl HEOObILIOTO TPOMBIILIEHHOTO MPEANPHsi-
THS, TIPUCOEAMHEHHOTO K FOPOACKOH CETH HM3KOrO AAaBIEHMS:

[ — oTK/II0Yaloliee yCTPOHCTBO (3a4BMKKA) C KOMIICHCATOPOM HAa BBOJIE B NPOMBILI-

ICHHOE NpeinpusTie; 2 — MEeXILEXOBbli ra3ompoBRoa; J — OTBETBAEHHE K LeXy; 4 —

OTIJIIOMAOLLEE YCTPOHCTBO HA BBOIE B LEX; 5 — NMYHKT M3MepeHua pacxosa raza (ITHUPT);

(i — BHYTPHMIEXOBLIE rasonpoBodbl; 7 — TJIaBHBIE OTKMIOYAIOIINE YCTPOICTBA Nepen

arperaTaMM; & — KpaH Ha I[POAYBOYHOM TA30MPOBOAS; 9 — MpOoAYyBOYHBIN rasonpo-

noia: 10— wTynep ¢ kpaHoMm W npobkxoit m1s B3aTHA nipobe; TTHJ — ropojckoii

ra’onpoBOl HU3KOTN0 JaBIeHHS

N3 ropoackoit pacnpeaenutenbHot cetw Huzkoro nasneHuss (ITHJI) raz uepes
3aBIDKKY | TOCTymaeT B MEXIEXOBOW Tra3onpoBox 2. Y HEOONbIINX MPEanpUSTHI
NPOTSHXKECHHOCTh MCXKIEXOBBIX I'a30IIPOBOJIOB OOBIYHO HEBEIIMKA, IIO3TOMY Ha OTBCTBJICHUSAX OT
OCHOBHOI'O Ia3oIIpOoBOJa K HEXaM OTKIIHOYAarOIIre YCTpofICTBa MOXXHO HC yCTAaHABJIMBATb. I[J'ISI
MPOAYBKH MEKIIEXOBBIX Ta30MPOBOJIOB B KOHIIE OTBETBIICHUH MPEyCMATPUBAIOT PO TyBOYHbIC
ceeud. Ha 1exoBbIX BBOJAX yCTAHABIMBAIOT OTKIIIOYAIOIIUME YCTPOWCTBA. MecTO yCTaHOBKHU
JIOJ’KHO OBITh JAOCTYITHO IJIsA O6CJIy)KI/IBaHI/I${, OCMOTpa U PEMOHTA apMaTypsl U o0ecrneynBaTh
BO3MOXHOCTbD 6BICTpOF0 OTKIIIOYCHUA LEXOBOT'O Ira3ompoBoaa. HpI/I PACIIOJIOKCHUH 3aIBHIKCK



WIA KpPaHOB Ha BBICOTE Oojiee 2 M yCTpaumBalOT IUJIOUIAJKH M3 HECrOPAEMbIX MAaTepHalIOB C
OTPAXICHUAMH W JIECTHULIAMM WM TPEIyCMaTpUBAalOT JWCTAHUMOHHBIM npuBoxa. Ha
OTBETBJICHUSX YCTAHOBJICHBI TVIABHBIE OTKIIOYAKOIIKE ycTpoucTBa. K mocimenHuM ydyacTkam
LIEXOBBIX I'a30IPOBOJIOB MIPUCOECIUHSIOT IPOYBOYHBIE JIUHUU 9 ¢ OTKIIOYAIOMMMHU KpaHamu 8,
a TaKKe WTYLEphl ¢ KpaHaMU U npoOkamu st ot0opa npoOsl ra3za. B npoayBouHble TuHUN 9
BKJIFOUEHBI MPOJYBOYHBIE TPYOOIPOBOIbI, IPUCOEIMHEHHBIE K Ta30IPOBOaM arperaTtoB mnepe;y
IIOCJIEJTHUM I10 X0y I'a3a OTKJIHYAKUIUM YCTPOMCTBOM, IIEpE]] TOPEIIKaMHu.
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Puc. 9.4. Cxema rasocHabxeHus rpoMbiiuieHHoro npeanpusatus ¢ I'PI1 wva
BBOJIE:

] — oTKoyaloLIee YCTPOMCTBO Ha OTBETBICHMH K MPOMBILUIEHHOMY NPEANpHATHIO;
2 — Mexuexosslit razonposon; 3 — T'PI1 npoMbILIeHHOTO NPEANPUATHS; 4 — OTKJIIOYa-
I0lIeE YCTPOHCTBO Ha BBOJE B LeX; 5 — NYHKT u3mepeHus pacxona rasza (IMUPT); 6 —
BHYTPHMLEXOBBI [a30MPOBOA; 7 — TNaBHLIE OTKIIOYAIOINE YCTPOUCTBA Nepe/l arpera-
TaMH; § — KpaH Ha NPOIYBOUHOM Ta3omnpoBoie; 9 — NpoAyBouHIA razonposom; 10—
WTYUEP ¢ KpaHoM ¥ npobKkoii ins B3aTus npober; 1/ — uexosoe I'PY

&
7——-—-—
Cronosast s =] Lex
Nel 9
7] Lex
pesg s T~ %
= iy N
Iex
i 234 & * Ne3
10
Kotenenan

Puc. 9.5. CxeMa MeX1IeX0BOro razonpoBoaa CPEIHEro AaBICHWSA C UEHTPAlib-
HBIM MYHKTOM M3MEPCHUs pacxofa rasa u uexoseiMd I'PY cpennero u nus-
KOro KOHeYHBIX JaBJeHHI:

I, 5 — oTkmovalolme ycTpoiicTsa B Konoaue;, 2 — UEHTPAABHBIT [TYHKT H3MEpeHUs

pacxofia rasa; 3 — MEXUEXOBBIH rasonposom; 4 — c6opHUK KOHAEHCcaTa; 6 — OTKI-

Haloliee YCTPOHETBO B MeNIKoM Konojle; 7 — wikadHas yeTaHOBKa PI; & — nexosoe

I'PY cpenxero xoneyHoro masnenust; 9 — uexosoe TPY HUIKOTO KOHEYHOFO naplie-

HUst; 1) — oTBETBICHHE rasonpoBoaa K LEXy (cOOpHMKM KOH/IEHCATA YCTAHABRMIHBAIOT
NpH MENOABL30BAHHH BIAXHOTO Traza)



14

;.sl ﬂ

[ T

12

[ 1.

Puc. 9.6. Cxema BHYTPHULECXOBOTIO rasornposojia CPCAHEro WK HU3KOIo Jasiie-
HWiA C NMYHKTOM H3MEPEHMWA pacxoda rasa:

I — oTkamiovaloniee YCTPOMCTBO HA BBOJAE Fa30MpoBOoAa B uex; 2 — maHomeTp; 3

HEeXOBO# rasonposon; 4 — PUALTP-PEBU3NA; 5 — ra30BBLIA POTAUMOHHLI CUETUNK; O
TPOHHHUK C MPOBKOH; 7 — OTKIIOTAIIIEE YCTPOHCTBO TMOC/E CUETHHKA; & — OTKII0W-
I0IICE YCTPOWCTBO Ha 00BOLHOM rasonpoBoic; 9 — OTKAOHAIOlUIee YCTPOHCTBO 10

cyerynka; [0 — oTKMOYalolulee YCTPOHCTBO HAa OTBETBICHMM LEXOBOIO ra3ornpoBona,
Il — TexHuueckuni TepMoMeTp; [2 — raBHOE OTKJIIOHYAIOLIEE YCTPOHCTBO Ha OTBETE-
NeHHU ra3onpoBoAa K arperaty; /3 — OTBETBIEHMEe ra3ompoBoja K arperary; /4 —
MpoJIYBOUHLIIA TpyDONpoORBOA; /5 — WITYLEEP C KPAaHOM M MPOOKOH Ui B3sTHUS MPOOLI

Jlekuus 2
Cucmembpl 2a30CHAOHCEHUA CHCUNCCHHBIMU 2A3AMU

l'asonanonnumenvrvle cmanyuu. ICTOYHUKOM CHAaOXEHUSI OTPEOUTENIEH CHKMXKEHHBIMU
yriepogopoanbiMu Tazamu (CYT) saBistitorest razonanonuutensubie craniuu (I'HC), koTopsie
npeaHa3HavYeHbl U UX IpreMa, XpaHeHUs U pacrpesiesienns B 0aioHax U aBTouucrepHax. Ha
['HC nomxHO OBITH OOECreYeHO pa3/iesibHOE XPAHEHHE CHKMDKEHHBIX T'a30B C MOBBIIIEHHBIM
conepkanrem Oytana (10 60 %) U TEXHMYECKOro IMpoIaHa, a TaKkKe pa3JebHas pa3iada ux C
nomoiplo OamnonoB u aBrouucrepH. Ha T'HC mnpenycmoTrpeH OAHOBpEMEHHBIN CIUB
COKWDKCHHBIX Ta30B U3 KEJIE3HOJOPOXKHBIX LIMCTEPH C Pa3HBIM MPOLEHTHBIM COOTHOIIEHHEM
nporana u O0yrana. Ha THC ocymecTBisioTCsl CleAyoIue Oomepanuu: MpUeM CKIKCHHBIX
ra3oB OT TIOCTaBIIMKAa B JKEJIIE3HOJOPOXKHBIX IMCTEPHAX; CIMB CHXKWKEHHBIX Ta30B B
XpaHWINIIA; XPAaHEHHE CXKWKEHHBIX Ta30B B HAA3€MHBIX M TOJ3EMHBIX pe3epByapax,
OAJUIOHAX; CIMB U3 MMyCTHIX OAJJIOHOB HEMCIAPUBILINUXCS OCTATKOB; PO3JIMB CKMKEHHBIX Ta30B B
OAJUIOHBI, aBTOLMCTEPHBI; MPUEM MYCTBIX W  BblJJaya  HANOJHEHHBIX OaJlJIOHOB;
TEXHOJIOTUYECKOE O0OCIy>)KMBAaHUE W PEMOHT OOOpYAOBAHMS; JOCTABKa CHKWKEHHBIX TIa30B
noTpeduTensiM B OajuyloHaX W aBTOLMCTEpPHAX; 3alpaBKa aBTOMAIIMH, padOTaloUUX Ha
CKIDKEHHOM rase; pera-zuukanus (MCIapeHue) CHKUKEHHBIX Ta30oB; CMEIIMBaHUE MapoB
COKIDKEHHBIX Ta30B C BO3/1YXOM; I10J]a4a MapoB CKMKEHHBIX Ta30B.

["'a30HAMOMHUTENBHBIE CTAHIIMKM PACIOJIATAI0OT IPEUMYIIECTBEHHO BHE YEPThI TOpPOJa HA
CHEUUAIBHO OTBEJCHHBIX CIUIAHUPOBAHHBIX IUIOMIAAKAX W IKEJIATEIbHO C MOJBETPEHHOU
CTOPOHBI TOCHOJICTBYIOIIUX BETPOB, YTOOBI BO3MOKHBIE BBIJICJICHUS T'a30B HE MOMAJIM B 30HY
KHWIbIX, OOIIECTBEHHBIX W MPOU3BOJCTBEHHBIX 3[aHUM M coopykeHuil. [lpuHnunuanbHas
cxema 'HC ¢ Ham3emMHOM yCTaHOBKOW pe3epByapoOB, PACCUMTAHHOW Ha OTIYCK MOTPEOUTENSIM
3000 T CYT B ron, npuBenena Ha puc. 17.1. Jlng XxpaHeHus ra3a Ha CTaHIUHU YCTaHABIMBAIOTCS
TOPHU3OHTAIIBHBIE IUIMHAPUYECKUE pPe3epByapbl BMeCTUMOCTBHIO 50 mmu 100 m°. Kaxnaprii
pe3epByap 00OpYyAyIOT IBYMsI IPENOXPAaHUTEIbHBIMHU KialaHaMH, yKa3aTelsiMU YpOBHA U
YPOBHEMEPHBIMU TPYOKaMH.

B cocraB mo60it 'HC BxoasaT: 6a3a xpaHeHHUs! CO CIMBHOM 3CTaKaJ0il, KOMIpeccopHas
YCTAHOBKA, HACOCHAs CO CJIMBHBIM OTIEJIEHUEM, HAIMOJIHUTEIBHOE OTIEJIEHUE CO CKIIAIOM
OaJIJIOHOB,  OTJEJIICHHE OCBHUJETENbCTBOBAHMS  OaJJIOHOB, HCHApHUTENIbHAs  yCTAHOBKA.
Pa3meniennie pesepByapoB MOXKET OBbITh HAJ3€MHOE, 3achIIHOE U MojJ3eMHoe. PesepByapbl
CBSI3aHBI MEXKy COOOI HAMOIHUTEIbHBIMU, PACXOAHBIMU U TTAPO(a3HBIMU KOJUIEKTOPaMHU.



HanmB CXMKEHHBIX Ta30B B OAJUTOHBI U aBTOIMCTEPHBI OCYIIECTBISACTCS HE TOJIBKO
HACOCaMH, HO U 3a CUET MOBBIIICHHOTO JABJICHUS B PACXOIHOM pe3epByape 0a3bl XpaHEHUS,
CO3/1aBa€MOro ra3oBbIMH KOMITpeccopaMmu. /(s civBa HEHCHAPUBIIMXCS OCTATKOB U MOJHOTO
OMOPOKHEHUS OAJIJIOHBI COEIUHSIIOT TPYOONPOBOJOM CO CIMBHBIM pPE3EPBYyapoM, B KOTOPOM
NOJJICPKUBAIOT TOHWXKEHHOE JaBieHue. be3omacnas pabora ['HC obGecneunBaetcs
YCTaHOBKOU Ha 000py/JI0BaHUHU U TPYyOOINPOBOJAX 3aNIOPHON U MPEIOXPAHUTEIHLHON apMaTyphl.
Ha Bcex yuacTtkax TpyOONpOBOJOB, OrpaHUYEHHBIX 3aMOPHBIMH YCTPOUCTBAMHM, IOJIKHBI
UMEThCSl TIpeJOXpaHUTEIbHbIE KiamaHel. Ha TpyOompoBogax mapoBod (as3bl, HAYHNIUX K
BCAaChIBAIOIIIEMY M HAIIOPHOMY KOJUIEKTOPAM KOMIIPECCOPOB, B KaUECTBE OCHOBHOM 3alOpHOM
apMaTypbl HCHOJIB3YIOTCS (PIIaHIIEBbIE KpaHbl CO CMa3KOM, a B Ka4eCTBE MPEIOXPaHUTEILHON
— CTaJIbHBIC MPY>KUHHBIC KJIallaHBbl.

Onpeoenenue mowHocmu eazonanornumenvrou cmanyuu. Momnocts 'HC 3aBucuT oT
NOTPEeOHOCTH B CKIDKCHHBIX Tazax. MormHocts mist [HC, obcmyXuBaromux paiioH paanycom
50...70 km ¢ Hacenmennem | muH 4en., pekoMenayerca B npeaenax 10...40 Teic. T B roa. Ecim
noTpeduTeNn Haxonarca Ha OomibiieMm pacctosHuM oT 'HC, ycTpauBaroTcs mpoMeKyTOUYHBIE
NyHKTbl oOMeHa OamtoHoB. ['ogoBas momuocte 'HC omnpenensiercs myreM CyMMUPOBaHUS
CYIIECTBYIOIIUX U MEPCIEKTUBHBIX Ta30BbIX MOTPEOUTEICH:

G=ng +ng,+...+n,8,,

rae G — mepcreKTHBHas MOTPeOHOCTh ra3a B paiioHe Ha TOA, T; My, M2, -.., N, — OJHOTHUITHBIC
norpeburenu rasza; g;, g2, ..., € — TOJ0OBas HOpMa MOTpeOJCHHs] Ta3a OJHOTHITHBIMU
NOTPEOUTENSIMH, T.

Momnocts 'HC cxxmkeHHOTo ra3a onpeiessieTcs, B OCHOBHOM, 00BEMOM pe3epByapoB
xpanuiun] (pesepByapHoro mnapka). OO0beM pe3epByapoOB XpaHWIMIL 3aBUCUT OT CYTOUYHOM
npousBoautensHocTd ['HC, a KomudecTBO pe3epBUPYyEMOro s XpaHEHHUS! CXKIKEHHOTO Tas3a
— oT pacuetHoro BpeMmeHu paborel ['HC 0e3 cyrouHoro moctymieHus rasa. PacuerHoe
NOCTYIUIEHUE Ta3a

L
i, weo + 1 +11,°

rae L — paccrosiHue ot 3aBoja-nocrasiiyka raza 1o ['HC, kMm; w,, — HOpMaTUBHasi CyTOYHAas
CKOPOCTh TpaHcnopTupoBaHus rpy30B MIIC noBaronHo# ornpaBku, kM/cyT (mpuauMaetcs 330
kM/cyT); Il — Bpewms, 3aTpaunBacMoO€ Ha OIEpallud, CBS3aHHBIMH C OTIIPaBICHUEM U
npubbITHEM Tpy3a (mpuHUMaetcs 1 cyT); 1, — BpeMs, Ha KOTOpOE CIeAyeT MpeaycMaTpUBaTh
AKCIUTyaTallMOHHBINA 3amac CkmkeHHbIX razoB Ha 'HC (mpunHumaercs paBHbIM 3 ... 5 CyT.).
Yucno pe3epByapoB

v
m=—,
V,0

rae V — o00beM pe3epByapHOro mapka, mM°; V, — IreoMeTpuYecKuil 00beM (BMECTUMOCTE)

OJIHOTO pe3epByapa, M°; ¢ — Ko>()(QULIUEHT HAMOJIHEHUS pe3epByapoB (0,85 — IS HA3EMHBIX,
0,9 — /1t TO3EMHBIX PE3EPBYAPOB), ONPEEISIEMbId HOPMOM 3aM0JIHEHUSI pe3epByapoB (TalI.
17.1).

Obvem Xxpanunuwa eaza u evloop muna peszepsyapos. 3anac CYI nomkeH ObITh
JOCTaTOYHBIM HA ONPEACICHHOE YHCJIO JIHEM, KOTOPOE€ MCUHCISIETCS C Y4YEeTOM
CPEIHECYTOUHOr0 pacxo/ia rasza, MepcrekTUB pocTa 0ObEKTOB ra30CHA0KEHHS U PaCCTOSIHUS OT
UCTOYHUKOB MocTyIieHuss rasza. s xpanenus CVYI HCHONB3YIOT CTaldbHBIE CBapHbIE
pe3epByapbl IWIMHAPWYECKOH U cdepudeckoir (opmbl. PesepByapbl, ycTaHaBIMBaeMbIe
BEPTUKAJIBHO, pa3MENIAOT TOJIbKO Ha noBepxHocTH 3eMau. Ha 'HC, kak nmpaBuiio, NpUMEHSIOT
LHUAJIMHIPUYECKHE TOPU3OHTAIBHBIE PE3EPBYAPHI C AJUIMNTUYECKUMHU JHUIIAMHU U1 HA3EMHOU 1



NOJ3EMHOM yCTaHOBKM. KOHCTpYKLHMSI CTaJBbHOIO T'OPU30HTAJIBHOTO LWJIMHAPUYECKOTO
Ha3eMHOTO pe3epByapa BMECTMMOCTBIO 50 M’ Juis mpomaHa NpuBeaeHa Ha puc. 17.2.
["'opu3oHTaNbHBIE TUIMHAPUYECKUE PE3EPBYApPbl YCTAHABIMBAIOT HA MPOYHBIX (yHAAMEHTaX-
ornopax M3 HecropaeMbix MarepuanoB. HazemHble pe3epByapbl ycTaHaBIMBAIOT rpynnamu. [lpu
pa3MellleHnd Ha3eMHbIX pe3epByapoB CYI' B HECKOJIBKO PSJIOB PACCTOSTHUE MEXKIY psAaaMu
JOJIKHO OBITh HE MEHbIIIE HauboJliee IIIMHHOTO pe3epByapa, HO He MeHee 10 m. Kaxnas rpynna
HA3eMHBIX PE3EPBYaPOB JAOKHA UMETh OOBAJIOBKY Ha UX MOJIHYIO BMECTUMOCTD.

J{ns moA3eMHON YCTaHOBKY NMPUMEHSIOT TOJIBKO CTAJIbHBIEC IWJIMHIPUYECKUE PE3ECPBYaAPHI
TOPU30HTAIBHOTO PACION0KEHUS, KOTOPbIE JOJIKHBI UMETh AHTUKOPPO3UOHHYIO M30JISALMI0 HE
XYK€ YCUIIEHHOM.

Pacuem npeooxpanumenvnoco knanana. IlpenoxpaHuTenbHO-COPOCHBIC — KIIAllaHbI
YCTaHaBJIMBAKOTCS HAa KaXKOM HA3€MHOM U MTOA3EMHOM pe3epByapax. OHU NpeaHa3HAYEHbI IS
3alUTHl PE3EPBYapOB OT YPE3MEPHOrO IOBBIIIEHUS JAaBJICHUS, KOTOPOE MOXET MPOU30MTH B
CIIEIYIOIMX CIIy4asX: TOBBILIEHUE TEMIIEpaTypbl >KUIKOCTH;, HAINOJHEHUE pe3epByapa
IPOAYyKTaMu ¢ 00Jiee BBICOKMM JIaBJIIEHHEM I1apOB; HAarpeB pPE3€pBYapOB OTKPBHITHIM OTHEM B
cilydae noxapa.

Ha kaxnoMm pesepByape yCTaHaBIMBAETCS HE MEHEE JIBYX MPEIOXPAHUTEIbHO-COPOCHBIX
KJIAllaHOB, a MepeJ HUMHU TPEXXOJOBbIE KpaHbI, MO3BOJISIOLIME OTKIOYATh OJMH M3 JIBYX
NPEIOXPAHUTENbHBIX  KJamaHOB W  JIONYCKAIOlMe OJHOBPEMEHHOE MX  BKIIIOUCHHUE.
[IpenoxpanurtenbHO-cOpocHbIC MpyxkuHHBIE Kianansl Tumna [1I1K-4 usrotosmstor ¢ Dy = 50,
80, 100, 150.

KauecTBO mnpegoxpaHUTENbHBIX KIIAMAaHOB, WX pa3Mepbl U MPOIYCKHas CIIOCOOHOCTh
BBIOMPAIOTCS C TaKUM pPAacueToM, 4TOOBI B pe3epByape HE MOIJIO 00pa3oBaThCs JIaBIICHUE,
npeBbImaromee padouee 6osee gem Ha 0,05 MIla mas cocynoB ¢ maBiennem jno 0,3 MIla u Ha
15 % nuist cocynos ¢ naBnenuem 0,3...6 Mlla.

[TpomyckHast cmtocOOHOCTh NMPEAOXPAHUTEIBHOIO KJIallaHa OMpPEAEIAEeTCA U3 ClIeyonen

(bopMyIbL:

. S—

15,90.B{(p; — p>) p;
rne F. — miomane MPOXOJHOTO CEYEHMs, paBHAs HAWUMEHBIIEH IUIOMAAM CEYCHUS B
IPOTOUHOM uYacth, MM*; G — MaKCHMMAalbHO BO3MOXKHAS IIPOIYCKHAs CIIOCOOHOCTH IIapOB
CKIDKCHHBIX Ta30B, Kr/4; a — KodbduimeHnt u30bITKa raza mepen KiamaHoMm; B —
KOd((DUIMEHT, YYHUTHIBAIOIIMKA PACIIMPEHUE CpeAbl; p; — MAaKCUMaJIbHOE H30BITOYHOE
JABJICHUE Tepe]] MpeaoXpaHUTENbHBIM KiamanoMm, MIla; p, — u30bITOYHOE naBiieHHE 3a

peIoXpaHUTENbHBIM KiananoMm, MIla; p; — niaoTHOCTs padoueil cpesi.

KoHCcTpyKIIMy nperoxXxpaHuTeNbHbIX KIANaHOB pa3ianudHbl. Ha KpblIkax pexyKIMOHHBIX
TOJIOBOK TPYIIOBBIX TOJ3EMHBIX PE3EPBYapOB YCTAHABIMBAETCS COPOCHBIA MPYKUHHBIN
npenoxpanutenbublil knaman T831-I' (puc. 17.3), cocrosumii U3 Kopiyca, IITOKA, BTYJIKH
KJIallaHa C PE3UHOBBIM YIUIOTHEHUEM, PETYJIMPOBOYHON raliKu, IPYKUHBI U KOJITIAKA.

[IpunoxxeHue K JeKIuu 2.
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Puc. 17.1. lpuHunnuanbHas cxema THC ¢ Haa3eMHO# ycTaHOBKO#M pe3epByapoB:

1 — cinuBHag scTakana; 2 — 0asa xpaHeHusl; 3 — 3JIeKTPONPUBOI; 4 — BCACHLIBAIOLIMI KOJUIEKTOP; 5 — HANOpPHBIA KOJUIEKTOpP; 6 —

PAacXOIHBI pe3epByap MCIapuTessl; 7 — pe3epByap HEUCIAapUMBLIMXCS OCTATKOB; § — cOPOCHOM KiamaH; 9 — ucnaputeib; /0 — moaABOn

reruioHocutenst (nap 0,2 MIla); // — orBoa KouaeHcata; /2 — Hacochl; /3 — ciauBHas pammna 6ajuioHOB; /4 — OTaejaeHue MOWKM,

OCBMIIETE/IbCTBOBAHMSI U OKPACKU OA/UIOHOB; /5 — TpyOONMpOBOA B KOTE/NbHYIO; /6 — y4acTOK pa3dbpakoBKM Oa/ULIOHOB; /7 — CKJlaj-HaBec

JUISL TIOPOXHUX OAJUIOHOB; /8 — CKJlaa-HaBec sl HaloJHEHHbIX 6aJUIOHOB; /9 — HarloJibHble 3arPy304HbI M pa3srpy304YHbIi TPAHCIOPTE-

pbl; 20 — y4acToK KOHTPOUIst 6aJUIOHOB; 2/ — y4acTOK 3arojHeHMs MEJIKUX OAUIOHOB; 22 — KoMmipeccop; 23 — BCachIBAIOUIMIA KOJUIEKTOP;
24 — MacnooTaenuTeNb; 25 — HarnopHbli KOJUleKTop; 26 — KOHIEHCATOCOOPHUK; 27 — KOJIOHKHM UISl HATIOJIHEHHsI aBTOLUCTEPH

Taonuua 17.1

HO])MH 3aNn0JIHEHHA pe3epBYapOB CXKHAKCHHBIMH ra3aMu

[as Macca rasa na | 1 BMectTiMocTH | BmecTHMocTb pesepByapa Ha 1 kT
pe3epByapa, Kr, He bojee rasa, J, He MeHee
Byran : 0,488 2,05
Byrunen 0,526 1,90
DTHIIeH 0,286 3,50
[Mponan 0,425 2,35
[Tponunen 0,445 2.25

Puc. 17.2. Pe3epByap [Uis rponaxa:

I — mydTa s apeHaxHoOro kjanaHa; 2 — INTyluep Wi Xuakoi dassr; 3 — mrylep

JUISI YCTAHOBKU TepMoMeTpa; 4 — MydTa /Uit BeHTHIeH oTOopa mpod M3 pe3epByapa;

5 — mydTa o HacTPOUKKM ypoBHeMepa; 6 — Mydta st YCTAHOBKU MaHOMETpa; 7 —

IOTYLIEp MPMEMHBINA XKHAKOW (ha3bl; & — WITyUep /AIsl YpOBHeMepa; 9 — 1wuTyuep Uis

CUTHAIM3aTopa YPOBHS XUIKOCTH; /0 — miok; /] — wTyuep /Ul YCTAHOBKH Mpenox-

PaHUTEIbHO-COPOCHBIX KiarnaHoB; [2 — wITylep Uisl ylajleHus OCTaTKoB rasza; 13 —
WTYHep /Uit BEHTWISLHMM



. 17.3. COpOCHBIH MPYXUHHBIH NMPEIOXPAHUTEIBHBI
knamaH T831-I"
KOJINMaK; 2 — peryJMpoBOYHas raiika; 3 — BTYJKa, 4 -
LLITOK; 5 — IMpyXHHa; 6 — KOpIyc

Jleknuus 3
Ceolicmea unOUBUOYANbHBIX Y211€6000P0008, 6x00auux ¢ CYI'

[Tog CYI' moOHMMAIOT TaKue MHAMBUIYAIbHBIE YTIIEBOJOPOABI WA UX CMECH, KOTOPBIE
Opy  TEMIEpaType OKPYKAIOMIEro BO3AyXa U aTMOC(EpHOM JaBICHUM HAXOIATCA B
ra3o00pa3HOM COCTOSIHUM, @& TPH OTHOCHUTEJIbHO HEOOJBIIOM MOBBIINICHUH JaBieHus (0e3
CHIDKEHHS TEMIIEPATYPbI) IEPEXOAST B KUJIKOCTH.

Cocta CVYI' 3aBUCHUT OT HCXOJHOIO ChIpbid W crnocoba mnoiydeHus. OCHOBHBIMHU
UCTOYHUKAMHU TIOJNYYEHHs SIBJISIIOTCS TOIMYTHBIE HE(PTSHBIE Tra3bl W Ta3bl KOHACHCATHBIX
MECTOPOXKJACHHM, KOTOphIE Ha Ta300€H3MHOBBIX 3aBOJIaX PA3JENSIIOT Ha 3TaH, MponaH, OyTaH u
ra3oBbIii OeH3MH. TexHuYecKue Mpornan u 0yTaH, a TAakKe UX CMECH MpeCTaBIsitoT coboit CYT,
UCIIOJIb3yEeMbIe JUISl TA30CHA0KEHUS TOTPEOUTEIIECH.

Ha nedtenepepabaThiBaOmUX 3aBOAAaX IMOJY4YalOT NpPEJEIbHBIE M HENpeaeIbHbIe
yraeBogopoabl. OcHoBHbIe KOMTIOHEHTHI CYT' (mporan um OyTaH) OTHOCATCS K HACHIIICHHBIM
YTIEBOJIOPOAaM OTKPBITOTO CTpOCHHUs - ankaHaMm. Ux obmas xumudeckas gopmyna C,Houo.
AnKaHbl TPEJCTaBISAIOT €000 OECHBETHBIE BEIIECTBA C XapakTEPHBIM 3amaxoM HeQTH,
IPaKTUYECKU HEPACTBOPUMBIE B BoJie. OHU Majio aKTHUBHBI U TPYIHO BCTYNAIOT B COEAMHEHUS C
apyrumu  BemectBamu. Meran CHs m sran C,Hs saBnsrorcs razamu. MeTaH MOXKHO
CKOHJICHCHPOBATH IIpu Temneparype Huxke —82,1°C, a atan Hmxke —32,3°C. [Iponan CH;—CH,—
CH; (CsHs), nopmanbhsbiit 6yran CH;—CH,—CH>—CH; (C4Hi0) 1 u300yTaH npu H.y. HAXOASTCS B
razoo0pa3HOM COCTOSIHMM, HO MPHU HE3HAUWUTEIHLHOM MOBbIIeHUH AaBieHus (B MIla) no 0,47
(mpomawn), 0,115 (6ytan) u 0,16 (u300yTan) u npu 0°C OHU KOHACHCUPYIOTCS B )KUJIKOCTb.

OTO CBOWCTBO BBITOJAHO BBIAEISAET MPOINAaH-OyTaHOBBIE CMECH U JIEJIaeT UX OCOOEHHO
LEHHBIMU HCTOYHUKAMHU ra30cHa0XeHUs, OO TPAHCIIOPTUPOBATh U XPAHUTh UX MOXHO B BUJE
JKUJIKOCTEH, a cokuraTh — B Buje raza. [lentan CsHi, — neTydast )KUIKOCTh — BXOJUT B COCTaB
ra3oBoro OeH3uHa. AJIKaHbI SBISIOTCS TOCTATOUYHO CHJIBHBIMM HApKOTHKaMH, HO UX JEHUCTBUE
ocnadisieTcsl Majgol pacTBOPUMOCTBIO B KpoBU. [loaTOMy mnpu OOBIYHBIX YCIOBHUSIX OHH
ABIIAIOTCS (PU3UOJTOTUYECKH UHIU(DPEPEHTHBIMHU.

HeHnacelllieHHbIE YTIIEBOAOPOABI OTKPBITOro cTpoeHusi — ankeHbl (C,H»,) umeror ogny
JBOMHYIO CBSI3b MEXJYy COCEAHHMMH aTromMamu yriepoja. OHM 007aJar0T CIOCOOHOCTBIO K
peakLusIM IPUCOETUHEHUS, MO0 IBOMHAS CBSI3b JIETKO Pa3pbIBAE€TCA U 3@ CUET OCBOOOIMBIIEHCS
BaJICHTHOCTH YTJIEPOJia MPOUCXOJUT MPUCOEIUHEHUE HOBOIO aToMa MM aTOMHOW TPYMIIBI.



Tokcuueckoe 1eUCTBUE CXOAHO.

B coctraB CYT, momy4gaembix npu nepepadboTke He()TH, MOTYT BXOJUTh HE3HAUUTEIIHHBIC
KOJIMYECTBA IIUKIUYECKUX YIIIeBOA0POA0B — HUKIAHOB (CyHan).

Cocta CVYI, wucnomsp3yemblx [Uisi KOMMYHaJbHO-OBITOBOIO U IPOMBILIIEHHOTO
razocHa0Oxenusi, iumutupyetr 'OCT (27578-87).

Bo u30exaHue MOBBIIEHUS] YIPYTOCTH MapoOB CXKIKEHHBIM Tra3 HE JIOJHKEH COJepKaTh
3HAYMUTEJIbHBIX KOJIMYECTB 3TaHa, a JIJIsl HEJIONMyCTUMOT'O CHY)KEHUS YIIPYTOCTH — TIEHTaHa.

[Ipu ucnonb3oBanuu CYI' Bcerma umeroT mecto (pa3zoBbie mpeBpaiieHus. [loatomy B
OTJIMYHE OT CHUCTEM, UCIOJIb3YIOMINX CyXOH (TOILIMM) Ta3, 3IeMeHThl cucteM cHaOxkenus CYT
HEOOXOMMO pacCUMUTHIBATh, HCXOJlI W3 CBOMCTB JKHJIKOW M TMapoBoll (a3 ¢ yderom
ocoOeHHOCTeH (Pa3oBBIX MpeBpalieHuit. PacueTsl mpoBOAST MO TabmvilaM U JUarpaMMam
COCTOSIHUS YTJIEBOJOPOJIOB.

[IpuHuMnManbHAsE cXeMa JuarpaMM COCTOSIHUS MPOIaHa B p — [ KOOPAMHATAX MOKa3aHa
Ha pUC. NPUIIOKEHHS. 3/1€Ch MO OCU abCLMCC OTJIOKEHA SHTAJIbNUA I, & O OCH OpJUHAT —
abcooTHOE NaBieHue p. HukHss norpannyunast kpuBasi MK COOTBETCTBYET Hadaly KUIIEHUS,
a BEpXHsA morpaHuyHas kpuBasi NK — cyxomy HacChIICHHOMY Tapy (Hadally KOHJICHCAlIuu).
Kpurnueckoe coctositHue o6o03HaueHo Toukoil K. CieBa OT HUXHEW MOTPaHUYHOM KPUBOU
pacnoyioxkeHa ojHO¢a3Has CUCTEMa — KUAKOCTh. IIpaBee BepxHell MOrpaHUYHON KpUBOMU
HaxoauTcs map. B oOnactu Mexay MOrpaHUYHBIMU KPHUBBIMH PaCIOOXKeHa AByXQaszHas
cucTeMa KUAKOCTh — nap. CienoBaTenpHO, 31€Ch Nap HAXOAUTCS B HACBIIIEHHOM COCTOSIHUH.
CoOTHOIIEHNE MEXTY KOJIMYECTBOM IMMApa U KUJKOCTH OTPAKAIOT JIMHUU MOCTOSTHHOM CYyXOCTH
X, KOTOpBIE MOKa3bIBAIOT JOJIO Mapa B cucreMme. Ha quarpamme HaHECEHBI U30TEPMBI £, JIMHUU
MOCTOSSHHOW TUIOTHOCTH W JIMHUM TIOCTOSHHOW »HTponuu s. B oOmactu aByxdazHoro
HACBIIIEHHOIO COCTOSIHUSL Ka)XX[OMY 3HAYEHUIO [ COOTBETCTBYET OIPEAEIIEHHOE p. OTO
JABJICHUE TPEJCTABISIET COOOM YIPYrocTh HACHIMICHHBIX mapoB. C poOCTOM TeMrmepaTypbl
YOPYrocTh NapoOB YBEIWYUBAETCS: TaK, I nponana npu ¢ = -40°C, p = 0,11 MIla (abc), a Tpu
t=40°C p = 1,37 Mlla (abc). 13 npuBeeHHBIX 3HAYEHUI CIEAYET, YTO B OOJIACTH TEMIEPATYP
aTMOC(EepHOro BO3[yXa Mapbl MponaHa HMMEIOT JOCTATOYHOE p JUIsl MCIIOJIb30BAaHUS HX B
KauecTBe razoo0Opa3zHoro TomiuBa. KpuBas 3aBUCHMOCTH yNpPyroCTH NapoB OT TEMIIEPATypbl
3aKaHYMBAETCS KPUTUUECKOW TOUKOM. Jljist mponaHa ¢, = 95,7°C, a p, = 4 Mlla.

Cmecu 2a306 u yncuoxocmeii (peusv 0 CYT)

JlaBieHue cMecH UAealbHbIX Ta30B, KOTOPHIE HE BCTYMAIOT MEXIY CO00M B XUMHUUYECKHE
peakuuu, ompenensier 3akoH JlanbToHa. J[aBieHHME CMECHU Pev PABHO CyMME MaplUalbHBIX
JTaBJICHUH KOMIIOHEHTOB: Pcm = 2.

CoctaB ra3oBbIX CMecE€d U CMEceil B3aMMHO pAaCTBOPUMBIX KUAKOCTEH 3a1aroT
MOJISIPHBIMH JOJISIMH (17151 TA30B Ti, a JJIsI )KUJAKOCTEH Xi), MACCOBBIMU JOJISIMH Mi, U 00bEMHBIMU
JOJIIMH Vi, MOJISIpHYIO JIOJIIO OMNpPEAEAIOT KaK OTHOIIEHHE 4Yuciia MOJIEM KOMIOHEHTa Nj K
oOl1eMy 4uciay Mojiel cMecH, T.€. 1i(Xi) = Ni/ZN..

MaccoByro J0JII0 ONPENEIAIOT KAK OTHOIIEHUE MAacChl KOMIIOHEHTA KO BCEM Macce CMECU
m; = Miy/ZMi. OObeMHYIO J0JII0 IS JKHAKHX CMECeM HaxXoJsAT KakK OTHOIIEHHE o0bheMma
KOMITIOHEHTa Vj, PACCUUTAHHOI'O MO IJIOTHOCTU IPH TEMIIEpaType CMECU K 00beMY CMECH Vi =
Vi/ZVi (1). O6beMHyI0 010 JI Ta30BbIX CMECEH MOJYyYaroT KaK OTHOUIEHUE MapiuajibHOTO
o0beMa KOMIIOHEHTa { K CyMMe MaplHaIbHBIX 00BEMOB, paBHON 00beMy cMecH 1o (popmyrie
(1). T.x. KOMIOHEHT B TMapIUaILHOM 00beME U 00bEME CMECH HAXOJUTCS MPU OJUHAKOBOM
TeMreparype, To no 3akoHy boitns—Mapuorra MoxHO Hanucatb: Vi = Vem pi/pem. 11o 3akony
ABOraJipo mpu OJIMHAKOBBIX TEMIEpaTypax M JaBJI€HWU OOBEMBI, 3aHMMAaEMble MOJSIMU
Pa3IUYHBIX ra30B, OJMHAKOBBI, oTCIOAa P = WV, Iie P — MIOTHOCTh T'a3a MPU HOPMAJIbHBIX
YCIIOBUSIX B KI/M’; W — MOJIEKYJIIpHAs Macca KMJIOMOJIS Ta3a B KT; V, — 00beM, 3aHUMAEMBIi 1
KUJIOMOJIEM Ta3a IPH HOPMAIbHBIX YCIOBHMAX, B M°. J[I MIEalbHBIX Ia30B U C HEKOTOPBIM



IPHOIKEHUEM IS PEANTBHBIX Ta30B V,, = 22,4 M*/KMOIIb.
Ha ocHoBaHuMu 3akoHa ABOTaIpO MOXKHO IIOKa3aTh, YTO JUIS Ta30BBIX (WICATBHBIX)

cMecei MOJIbHBIE U 00BEMHBIE J10JIU paBHbIL. [erictButensHo Vi = N; V,,, Torna, moacTasisis 3T0
V. NV

iCu

B (1), momyuum: Vv S NIV, =7, IloaToMy ng pacuera Tra30BbBIX CMECEU HMCIOIB3YIOT

MOJIbHBIE (00OBEMHBIE) TOJIU U MaccoBbIe 10H. PacueTHbie hopMyIib:
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U;
1Y o
ILI0THOCTB CMecH 2 m;
P,
[IpunoxxeHue K JeKuu 3.
]
|
23 _ 3/xe
2 L MK
S ‘ & g MR
*
D
1 |
|
R \
g K UCROCTE fap
S
TH
S
E |
]
3
L
l{:}
™
|
FHImQAeRUR L, KA XSNE
Puc. 13.1. TiocTpoeide p — (-AHATPAMMBE
Jexkuusn 4

Cxopocmb xumuueckux peaxkyuil

B 3aBucMMOCTM OT KOJIMYECTBA ATOMOB WJIM MOJEKYJ, BCTYHAIOIIUX B COCIWHEHUE,
peakuud paszlensloT [0  MOPSAKY Ha  MOHOMOJIEKYJSIpHBIE, OMMOJIEKYJSpHbIE U
TPUMOJIEKYJIsipHble. B peakuusx mnepBoro mopsiaka MNpPOAYKTbl 0Opa3yroTCs B pe3yJibTare
XUMHYECKOTO MTPEBPALIEHUS OTAEIbHON MONEeKylIbl: A=M + N + ...

B peakuusax BTOpOro nopsiaka MPOUCXOAHUT B3aMMOJCHCTBHE MEXKAY ABYMsI MOJIEKYJIAMHU
WM aTOMOM U Mouiekynoi: A+ B=M+ N+ ...

B peakuusx TpeThero nopsika B3auMOJAEHCTBYIOT TpH yacTulpl: A + B+ C =

Yem BbIIIE MOPSAOK pPEAKLUH, TEM MEIJICHHEE OHA IPOTEKaeT, TaKk Kak Uil ee
OCYILECTBICHUSI HEOOXOAMMO OIHOBPEMEHHOE CTOJIKHOBEHHE HECKOJIBKUX MOJIEKYJ WU
aToMOB. Peakuuu Bblllle TpeThEro MOpsiAKa HE BCTPEYArOTCs, MO0 OJHOBPEMEHHOE
CTOJIKHOBEHHE YEThIpEX U Oosiee MOJeKyJl, 00Ja1alouX JOCTAaTOYHON SHEPTUeH 1 peakuuu,
MaJIOBEPOSITHO.



[Topsimok peakiuu YacTo OBIBa€T HIKE TOW BEIWYUHBI, KOTOpas IOIYYaeTCs 110
CTEXMOMETPUUECKOMY YPaBHEHHIO. DTO OOBSACHSIETCS TEM, UTO CTEXUOMETPUUECKUE YPAaBHEHUS
B OOJILIIIMHCTBE CIYy4YaeB HE BCKPHIBAIOT MEXaHU3Ma PEAKIUU, a SIBJISIOTCS JIUIb YPaBHEHUSIMU
UTOTrOBOro Oayianca. B JeHCTBUTENBHOCTH XUM. PEaKlMM MPOTEKAIOT B BUJIE LIENIOTO psiaa
AJIEMEHTAPHBIX PEAKIIUA MEXTY aTOMaMH, CBOOOIHBIMU paiuKagaMu (T.€. OCKOJIKAMHU MOJIEKYJI
C HEHACBIIIIEHHBIMU BAJICHTHOCTSIMHU) U MOJICKYJIaMHU.

ITogq CKOpPOCTBIO XMMHYECKOHW pEeakIuu TOHMMAIT HW3MEHEHHE KOHIICHTPALUU
pearupytomux BemectB C, T.e. KOJMYECTBO BHOBb O0Opa30BaBIIETOCS BEIIECTBA WIIU
YMEHBIIIEHUE PEearupyromiero BellecTBa B €IUHUIIE 00beMa B €IuHUIly BpeMeHu. B olmiem
BU/JIC MTHOBEHHAs! CKOPOCTh PEaKIIMU N300pakaeTcs ypaBHEHUEM

w :ii—g , 3HaK ¥, T.K. MO’KHO CYJIUTh IO H3MEHEHHUIO KOHII. JIF0OOTO B-Ba.

BaxxnenmmmMu  yCIIOBUAMH, BIMSIOIIMMHA HAa  CKOPOCTh  pPEAKUWH, SBISIOTCS:
KOHIIEHTpALMs pearupyonyx BEMIECTB, TEMIIEPATYPA U HATMYUE KaTATU3aTOPOB.
Ha ocHoBaHuMM 3akoHa JEWCTBYIOIIMX MAacC CKOPOCTH PEaKIUil MOMXKHO BBIPA3UTh 4YEpe3
KOHIICHTPAIIMU PEareHTOB CJIEAYIOMINM 00pa3oMm:

. dC,, _ )
JUIsL MOHOMOJICKYIISIPHOM PeaKIMK — 1 =kC,;

JU1sl OMMOJICKYJISIPHOM peakiuu d dCrM =k,C,C,;

JUISL TPUMOJIEKYJISIPHOM PEaKLUH d dCrM =k,C,C,C..

B »Tux ypaBHeHusX Ki, — KOHCTaHTBI CKOPOCTEH peaKIH, T.€. MOCTOSIHHAS ISl TaHHOU
peakuuu Mpu JaHHoM Temmeparype. OHa XapakTepusyeT MPUPOY pEearupyrollux BEIIECTB C
TOYKH 3PEHUS UX CKIOHHOCTH K B3aUMOJICUCTBHIO.

Peakuun, mnpoTrekarolmme MeXIy Tra3aMH, Ha3bIBAalOTCSI TOMOTCHHBIMHM, a pEaKIuH,
MPOTEKAIOIIUE HA TOBEPXHOCTH TBEPIBIX T€J, — FE€TEPOTCHHBIMH.

CKOpOCTB p€akKiuun OT KOHLOCHTpalUMKU HCXOAHOI'0 BCIICCTBA, KOTOPAs IO MCPC TCUCHMUA

dC ;
HpOLeCCa MHTCHCHBHO MAfaeT IV =- ~ -+ =kC e b
3aBUCUMOCTH CKOPOCTH PEAKIIMK OT TEMIIEpaTyphl, IO 3aKOHY AppeHHryca oTpaxkaercs Ha k
__E o
CIIEIyIOIUM 00pa3oM k =k, ¥, e Ko — MHOXUTENb, KOTOPBI B MEPBOM MNPUOIMKEHHUU
MPUHUMAIOT TIOCTOSIHHBIM, HE 3aBUCSIIMM OT TeMmmeparypsl; E — sHeprus aktuBanuu B
k/[x/kmons; R = 8,315 — ra3zoBas mocrosiHHas B KJ[x/(kmonb - Tpam); T — abGcomroTHas

temneparypa, K.

MuHuManpHas BEJIUYMHA SHEPTHUH, AOCTATOYHAs JUIS Pa3pyLICHMs WM 3HAYUTEIBHOIO
ociabJaeHus] CTapbIX BHYTPUMOJIEKYJISIPHBIX CBsI3€M, Ha3bIBA€TCsl dHEprued axkTupanuu. Yem
MeHbllIE E, TeM jierde MoJIeKyJibl BCTYIIAIOT B PEAKLHIO.

JIst XUMUYECKUX peaklnil ropeHust Tomimba 3Heprus aktupanuu E = 60000 — 160000
KJ[>K/KMOJIb.

Kunemuxa yennvix peakyuii 20peHus

3acimyra CO3JaHMSl W Pa3BUTHS TEOPUM LEMHBIX pPEAKLMM, LEMHOIO0 M TEIIOBOTO
BOCIIaMeHeHUM npuHauiexkuT akaa. H.H. CemeHoBYy u ero corpyaHukam.

Teopus LHENHBIX pEaKkLUi pacCMaTPUBAET ACHCTBUTEIbHBIN MEXaHU3M TCYCHHUS PEAKIUH,
a CTEXMOMETPUYECKHE YPABHEHHUSI CUMTAET JMIIb WTOTOBBIMM PABEHCTBAMHM MaTEPHAIBHOTO
Oanmanca. [lo 1menHoOW TeopuM  MEXaHU3M  pEAKUMU  MPEJCTaBISETCS Kak  Ielb
IIOCJIEIOBATENIbHBIX 3BEHBEB, a KaXJ0€ 3BEHO COCTOMT M3 COBOKYIHOCTH 3JIEMEHTapHBIX



peakiuii MeXJy aToMaMu, pagukajamMu U Moiiekynamu. OCHOBHOE CBOMCTBO IEMU peaKkui
3aKJIFOYAETCS] B TOM, YTO OHA HAYMHAETCS C aKTUBHOTO ILIEHTPA, KOTOPBIA B KOHIIE KaXJOTO
3BE€HA pereHepupyercs. HauanoM Kakaoro 3BeHa CIIYKUT TAK)K€ aKTUBHBIM LEHTp. Eciau B
KOHIIE KaXKJ0T0 3BEHA PEreHEepPUPYETCs TOJbKO OJWH aKTUBHBIM LIEHTP, PEakilvsl Ha3bIBACTCS
HEPA3BETBICHHON LEMbIO, €CIA KaXKI0€ 3BEHO MOPOXKIAET HECKOIBKO AKTHUBHBIX IEHTPOB,
peakIus npeacTaBisieT coO0M pa3BETBICHHYIO 1EMb. JHEPIHUsl PEaKIUK MepeaeTCs aKTUBHBIM
[EHTpaM, a HEe paclpeIesIIeTCs 10 BCEM CTEIEHSIM CBOOO/IbI. 3a BpeMsi CBOET0 KPaTKOCPOYHOTO
HEYCTOMYMBOIO CYIIECTBOBAHUS AKTHUBHBIE LIEHTPHI MOTYT BCTYIIaThb B PEAaKUMU C aTOMaMHU,
paJuKazaMu WK MOJIEKYJIaMH, 00pa3ysi TPOMEKYyTOUHBIE, TAK)KE HEYCTOMYMBBIE COECIMHEHUS,
MOKA 3BE€HO LEMU PEAKIMU HE 3aBEPIIMTCS KOHEUHBIMH MPOAYKTAMH M HOBBIMH AKTHBHBIMHU
neHTpamMu. Hapsimy ¢ 3TUM OHM MOTYT PEKOMOMHHPOBATHCS, TEPATH CBOI HU30BITOYHYIO
OHEPTUI0 — WHAYEe, THOHYTh.

[lerHbIE peaKIMU TOPEHHS YTJIEBOJOPOIOB MPEIACTABISIOT COOOW BEChbMa CIOXKHYIO
COBOKYITHOCTh Pa3HOOOPA3HBIX pEAKIUi, OOJbIIEH YacThI0 MOHO- M OWUMOJICKYJISPHOTO
xapaktepa. CeKTPOCKOMUYECKUMHU HUCCIICIOBAHUSIMU OOHAPYKEHO, YTO B PEAKIIMOHHOW 30HE
HaXOJSATCS HEPABHOBECHBIE KOHIEHTPALIMU THAPOKCUIAa. KpoMe TOro B IjIlaMEHU COAEpPKATCA
cBoOoHbIe pagukanbl C; u CH.

Peakiust mosHoro cropanus yrieojopojaHoro raza CnH, (rme m u n — 4yuciao aToMoB
yriepoja W BOJAOpOAa B MOJIEKyse) ¢ KuciaopogoM O, BBIpaKaeTCs CTEXHOMETPUYECKUM
YPaBHEHHUEM:

y . 3 P iy
C,H, T[I_m + 1.103 =mCO, + ZH,0

rae CO,, H;O — KOMIOHEHTHI NPOAYKTOB MOJHOTO CTOPAHUS Ta3a.
Ha mnpaktuke a5is HMHTEHCHU(UKALMMU TMPOIECCa TOPEHUS HCIONb3YIOTCS OKHCIUTENH,
o0oraieHHbIe KUCIOPOI0M, TOTIa PEAKIIUS TOPEHUS UMEET BUJT

" oon’ e R n ( ny,
C,H, +[m + ZJ{O«__ +kN,) =mCO, + 3 H_;O+L m +EJRN3

rae k — coorHomenue cogepxanus azora N, u kuciaopoja O, B OKUCIUTENE.
IIpu cxxuranum yraesogoponHoro raza C,H, B Bo3myxe, cocrosmem npumepHo u3 21 %
kuciopoaa O, u 79 % azora N,, crexuoMmeTpuueckas peakius oJIHOro CroOpaHusi UMEET BUJL

\

L".ruHu b [m"'gjo‘}_ T 3,76N: :.PHC()-) +

2H,0+ [m 4 ]3,?(1,‘\4‘,

i 4 :

CrexnoMeTpUYeCKne ypaBHEHUS PEAKIMU TOPEHUSI HEKOTOPHIX Ta30B B BO3/IyX€ MPUBE/CHBI B
Ta0IUIE TPUITOKECHHUS.



CrexHoMeTpHYECKHE YPABHEHHS PEaKIHii rOPeHHS razoB B BO3AyXe

INponykTel cropanns, %

Peakuus CyxMe BIaXHbBIC
Co, N, CO, H,0 N,
H, + 0,50, + 1,88N, =
— H,0 + 1,88N, 0 100 0 34,72 65,28
CO + 0,50, + 188N, =

= CO, + 1,88N, 34,72 | 65,28 | 34,72 0 65,28

CH, + 20, + 7,52N, =

ZCO, + 2H,0 4 7.32N, 11,74 | 88,26 | 9,51 | 19,01 | 71.48
C,H; + 3,50, + 13,16N, = o (R
22C0, + 3H,0 4 13.16N, 13,19 | 86,81 | 11,01 | 16,52 | 72,47
C,H, + 50, + 18,8N, = 5 -

~3C0, + 4H,0 + 18.3N, 13,76 | 86,24 | 11,63 | 15,50 | 72,87
: > =

Sy ol 24 = 14,06 | 8594 | 11,96 | 14,95 | 73,09

= 3CO, + 5H,0 + 24 4N,

=2C0O, +2H,0 + 11,28N,
CH, + 4,50, + 169N, =
=3CO0, + 3H,0 + 16,9N,
CH; + 60, + 226N, =
=4CO0, + 4H,0 + 226N,

15,06 | 84,94 13,09 | 13,09 | 73,82

15,06 | 84,94 | 13,09 | 13,09 | 73,82

(=}
(o]

1506 | 8494 13,09 13,09 | 73,

Jlekuusa S
Teopemuueckoe Konuuecmeo 6030yxa
N3 cTeXMOMETPpUYECKUX PEaKIUi TOPEHHs] ONpPENENseTCs TEOPETUYECKU 00beM WU
pacxo]i KUCJIOpojaa (OKHUCIUTENSI), HEOOXOAUMBINA IJisl MOJHOTO CrOpaHusi €IUHMIBI 00bema
ra3a, T.€. KOJIMYECTBO OKUCIUTEINS, TpeOyeMoe sl CTEXUOMETPUUECKOTO CHKUTaHUS €IUHULIBI
o0bema roprouero rasza mno ¢popmyiie

V(‘)] = U,Ul[(].S(HE +CO+ 3H_?S)+[m +2JC",H” - 03:]

rie H,, CO, HoS u T.1. — COOTBETCTBEHHO KOMIIOHEHTHI TOPIOYETr0 raza B OOBEMHBIX
NpoLeHTax. TeopemuuecKum KOIUYECMBOM 6030yXa Ha3bIBAETCS HAWMEHbIIEE KOJIMYECTBO
BO3/lyXa, HEOOXOAUMOE ISl TOJIHOTO CXKUTaHug eAUHMIBI o0bema rasa. TeopeTuueckoe
KOJIMYECTBO BO3/yXa (CTEXHOMETPUYECKOE) I YIJIEBOJOPOJHOIO ra3za OMpeAeNseTcs o
nocienHedt Gopmyne mpouuiod Jekuud. He 3Has 37eMEeHTapHOro cocTaBa TOPIOYEro Trasa,
TEOPETUYECKOE KOJMYECTBO BO3MyXa MOXHO ompenenuth mno (opmyne .M. Menneneea:
Koagppuyuenmot uzovimka 6o3dyxa u monauea

Ha mnpakTtuke cxxuranve raza B OOJBIIMHCTBE CIIYy4aeB MPOU3BOAUTCS C U30BITKOM

BO3/lyxa (M3-3a HEJOCTATOYHO COBEPIICHHOrO0 TMEPEMENIMBAHUS BCTYMAIONIUX B MPOIECC

ropeHus Macc rasa u Bosnyxa). Koadpdumuent nz0ObiTka Bo3ayxa onpenensieTcss OTHOLIEHUEM
p

=B
70

V
¢dakTuyeckoro o0bemMa BO3JyXa K CTEXHOMETPHUECKOMY: * Ilpm cxuranmm rasza s
noctuxenust 6onpiero KIIJ[ u naTencudukanmum nporecca ropeHust onTUManbHeiii o = 1,05...



1,1. Jlnsa OLEHKH TOpIOYEH CMECH WCHOJB3YIOT Takke Kod()PHUIMEeHT H30bITKAa TOIUINBA,
NPEACTABIAIONMK ~ CO0OOM  OTHOIIEHWE  TOPIOYMX  KOMIIOHEHTOB  CMECH K  HUX

CTEXHUOMETPUYECKOMY OTHOIIEHUIO. MOXHO CUUTATh, YTO T
Ilpodykmul ccopanua caza

[Tociae mojHOro cropaHMs 1 M’ rasa MOJNYYalOTCs MPOLYKTHI IOJHOTO CrOpaHus
YTIEBOJAOPOIOB M CEpbl, a30T Ta3a W a30T, HAXOISAIIMIICS B TEOPETUYECKH HEOOXOIUMOM
KOJIMYECTBE BO3/yXa; TEOPETUUYECKOE KOJMYECTBO BOJSHOTO Iapa, BKJIIOUarollee B cels map,
oOpa3yroIuiics MPU UCHIAPEHUH BJIar Ta3a U B pe3ysibTare MOJIHOTO CrOpaHus BOAOpOa Iasa;
nap, BHOCUMBIN B TOIIKY BJIQXKHBIM TEOPETUYECKU HEOOXOAMMBIM KOJIMYECTBOM BO3]lyXa, U Map,
UCTIOJIb3yEeMbI MHOT/AA JUIsl pACIbIIICHHS; H30BITOYHO MOAAHHBIN BO3AYyX U HAXOSIIUNCS B HEM
BOJITHOM Tap.

Jlnst ynopoumieHus pacyeToB KOMIIOHEHThI MPOIYKTOB CrOpaHHsl MOAPA3NEISAI0T Ha
TEOPETUYECKUE KOJIUYECTBA, MONYdYAIOMIMECs NpPU CKUraHuu 1 M° rasa ¢ o=1, u ux
KOJIMYECTBOM B U30BITOUHOM BO3yXe. TeopeTuyeckuit o0beM a3oTa

Ve, =079 + X2
? 100

[Ipu ananusze coxepkanue TpexaToMHbIX razoB CO,; n SO, onpenensieTcss COBMECTHO IO
YpaBHEHUIO ropeHus u 0003HavaeTcs cuMBoJioM RO::

Vo, = 0,01(CO, + CO+HyS+ Y mC,H,).

Teoperndeckuil 00beM BOJISIHBIX ITAPOB

Vi o =0,01(H,S + H, 4 ZL_: C,H,+0]1244, )+ 0,0161V;,

H,0

rae d.. — BiarocojepkKaHue ra30BoOro TOILUIUBA, T/M".

. Ve =V
Teopernyeckuii 00beM MPOAYKTOB cropanus "¢ *%

[Ipu coxuranuum ToIiMBa ¢ o > 1 JEeWCTBUTEIBHBIA 00BEM MPOAYKTOB CropaHus OyJner
OOJIbIIIE TEOPETUYECKOI0 Ha BEIMYMHY H30BITOUYHOTO BO3JyXa U OOBEM BOJSHBIX MapOB,

COI[er(aH_[HXCﬂ B HEM. lJ'n c = lI}L +1,0161(a - I}pi‘”-

OO6muii 06beM MPOJAYKTOB CTOPAHUS TTOJPA3ACIACTCS HA:

0OBeM cyxux razop | cne Moy N (e DV

Vo = Vito +0,0161(c - 1)V,

0

L0 ’
+} N, + ‘/H_-!._J‘

00BEM BOJSHBIX MTAPOB
[Tpu Hamauu CO,, cepoBOOPO/Ia U TTAPOB BOJIBI B Ta3€ M BO3yXe COOTBETCTBYIOIIEE UX
KOJIMYECTBO, OOpa3yrolmeecss B MPOIYKTaX CropaHus, MOXXHO PACCUYUTATh IO CICAYIONUM

Ay e A
(bopMyTam: Veo, = 0,01(CO + CH + ¥ mC,H, + CO?),

rae CO,” — pacuetnoe conepxanne CO; B rase, %,
VSD‘ — ﬂ.” I} 1]8: l';H_‘(_) = [ H 3% Z(TH-‘ ¥ 0‘52 HCm ["1!1 + IIJS +0,1 2d"ldl T Vﬂud!‘ ):|

Vn, =0,790. V0 + N2.
KOHHqCCTBO a30Ta B IIPOAYKTAX CTOpPAHUA 3aBUCUT O N2 YoV -

. Voo =W 4 ¥ Wi 40 B
[TonHbIi 00BEM IIPOLYKTOB CrOPAHUS "¢ €0 750 TIN, 02 +Vuo

OHrtanbnus (TEIIOCOAEpKaHUE) NPOJYKTOB TMOJHOTO Ccropanus (yXOISIIUX Ta30B)

onpenensercs o popmyie, kJx/Mm’, Ine =VoColy,

rne C, — cpenHss 00beMHas TeIIOEMKOCTh TPOAYKTOB CrOpaHUs B HHTEPBAJIC TEMIIEPATYP OT
0 10 Tyx, kIx/(M> K); Ty — TemmepaTypa yXoasiux ra3os, K.
3nauenus C, cneayer OpaTh u3 Ta0OIuIl, rpadUKOB TEIIOQU3UIECKUX CBOMCTB ra30B WU
paccuuThiBaTh 1Mo hopmynam 3apucumoctu C, ot T.
n =28~ tuc g,

KoaddunmenT ucnonp3oBanus TEIUIOTH cropanus, %, i

Xumuueckan nonnoma cecopanusn



[Tpu cxuranuu raza He NPOUCXOJUT MOJHOTO CrOPAaHUS BCEX FOPIOYMX KOMIIOHEHTOB. B
MPOJYyKTaxX CropaHus BCErja UMEeTCs HEKOTOpoe KonumdecTBO roprounx razos CO, H,, CH4 u
T.A. VX KOIMYECTBO 3aBHCUT OT YCIOBUM CxuraHus. [IosHBIA cOCTaB IMPORYKTOB CrOpaHMS
MOXXET OBITb ONpENENEH METOJaMU Ta30Boro aHaiusza. OJHAKO 3TO OYEHb TPYJIOEMKO M
TpeOyeT 3HAYMTEIbHOrOo BpeMeHH. Ha mpakThke OrpaHuyYMBaIOTCS HM3MEPEHHEM OCHOBHBIX
KOMITOHEHTOB MPOAYKTOB CrOpaHusi, ¢ MOMOULIbI0 KOTOPBIX MOXKHO OIpPEIEINUTh JBE IJIaBHbIE
XapaKTePUCTUKU TOIUIMBOCKHUTAIOUIUX YCTPOUCTB: KOA(DPUIMEHT u30bITKAa BO3AyXa O U
XMMHUYECKYK) HEMOJHOTY Cropanus mx. llog ko3d@uuueHTOM XUMHYECKONH HEMOIHOTHI
CrOpaHus 1, MNOHMMAETCS OTHOLIEHUE IEHCTBUTEIBHO BBIACIMBIIEHCS IIOCIE CrOpaHHs ras3a
Ter1oThl Q K Temnore Quom, KOTOpas NOJDKHA BBIJECIHUTHCS IIPU IOJHOM CXKHUTAaHUU BCEX

Y
Ny =—.

ropro4yux BCUICCTB B CMCCH: Onom
21

021 - g™’

=

o =
Omnpenenenue koddduirenTa n30bITKa BO3ayXa
/e 1o°" OTHOIIeHHEe 00BbeMa KUCIOpoaa K 001meMy o0beMy MPOAYKTOB CropaHus (MO JaHHBIM
U3MEPEHUN).
SHmanvnus npooOyKmoe c2opanus
3HaHWE PHTAIBINAN MPOAYKTOB CTOPAHUS HEOOXOIUMO TIPH ONMPEACICHUN TEMIIePaTypPhl
rOpeHHsi U TEIIOBOro OanaHca ropenus. OHa ompepensercs Ha | M° ra3oBOro TOILUIMBA IO
/ 12, + (o -},

BBIPOKCHUIO ¢

rze 1%, — DHTAJbIIKS TEOPETHYECKOIO KOJIMUECTBA IPOAYKTOB cropanus (o = 1), M Dx/M® npu
temrieparype @, °C; [°; — SHTaIBIUS TEOPETUYECKH HEOOXOIMMOTO KOJMYECTBA BO3IyXa.
DHTAJIBIUS TEOPETUICCKU HEOOXOAUMOTO BO3IyXa

I = "’};’(,__IC"WR. o+ V{?u_””)\ +¥3.0(C®)us0-

(MH,HeKC BHauduaJle «B» a He (<H.C>>)
rae (C®); — coorsercTBeHHO TemnoeMkocTs CO,, a30Ta U BOASHOTO Iapa.
Temnepamypa 2openus

Temneparypa ropeHusi OmpenensieTcs U3 TEIUIOBOro OajlaHca Ipolecca TOpeHus,
KOTOPBI COCTaBIISIETCSI HA OCHOBE TEPMOAMHAMUYECKMX 3aKOHOB. VCTOYHMKOM »3HEpruw,
UAyIEeNd Ha HarpeB MPOIYKTOB CrOpaHMsl, SIBISIETCS TemioTa cropanus raza Q,” u ¢usmveckas
Terora Qg, BHOCHMMAs Ta30M M OKHUCIIUTENEM (Ha eIUHUIYy KOJUYecTBa rasza). B 3aBucumoctu
OT YCJIIOBUM CXKWTaHUsl Ta3a W ydyera SBJICHUW MPU TOPEHUU PANHYAIOT MAKCUMATLHYIO
(aduabamuueckyro) TeMIepaTypy TOPEHUS, KAIOpUMempuyeckyro W  meopemudecKyro
TEMIIEPATYPbI TOPEHUSI.

MakcuManbHasi TemIiepaTypa TOPEHUs, WU >KapONpPOU3BOAUTEIBHOCTb, IOCTUTACTCS
IPYU TIOJTHOM a7 MabaTHUeCKOM COKMTAaHWU raza B H.y. (Ipu o = 1) MpU OTHOCUTETHFHO HU3KHUX
KOHEYHBIX  TeMIeparypax, Korja JUCCOIMAIMEe  MOJIEKYJ  MOXXHO  TIpeHeOpedb:

T =Ty =Ty =,
2VC, Kanopumerpuueckas remneparypa ropeHust onpezensercs no gpopmyie
0F + 0y
- 2VG [Ipu ee onpeneneHnn yuuThiBaeTcs (pu3ndeckas TEIioTa CBEXKE roprouei cMecu
Q. B oTiinune oT onpeaeneHus Kapornpou3BOAUTEIBHOCTH KaJTOPUMETPpHUUECKas TEMIIEpaTypa
MOXKET OBITh OmpenesieHa MPU CXKUTAHUHM TOIUIMBA B aIMabaTUYECKUX YCIOBUAX, 0e3 ydeTa
JTUCCOTIHAIINY C U30BITKOM OKHUCITUTEIS.

Teopernueckas  TeMmiepaTypa TOpPEHHUs  ONpENENSeTCS  TakXke B YCIOBHUAX
annabaTUYECKOro CXKUTaHUs TOIUIMBA, HO C YYE€TOM TEIUIOCOACPKAHUSA CBEXKEH Troprovei
cMmecH, peakiuil auccounannu mMosiekyn CO, u H>O u notepp 0T XUMHUECKOW U (PU3NUYECKON
HEMOJIHOTHI cropanud. Ee Berancisaor no popmyie




(.)I:-} T le e Q.: - (-)\

T_ = E [-"__ﬁ-ll_l

[Ipouecchl TemioMacconepeHoca B TONMOYHOW KaMmepe, TEIUIONOTEpU B OKPYKAIOLIYIO
Cpelly U KOHCTPYKTHUBHBIE OCOOCHHOCTH KaMep CrOpaHHUsl HECKOJIBKO CHUKAIOT TEMIIEpaTypy
TrOpeHus, W JIEWCTBUTENbHAs TeMIeparypa TOPEHHUs ONPENEesieTCs COOTHOUIEHUEM
"‘. B — T];.pT._

ICHCT

', TA€ Mnp — NUPOMETPUUYECKUNA KOIDPUIUEHT, KOTOPBIM U3MEHSETCS B Mpeaenax
0,7...0,95 nia pa3nuYHBIX TOMOYHBIX YCTPOMCTB.

Jlexuus 6
Pacnpocmpanenue naiamenu

CymiecTByeT J1Ba NpPEAENIbHBIX CIy4das PacHpOCTPAHEHUS IJIAMEHH: HOPMAallbHOE MpH
MEJJICHHOM TOPEHHUM M JACTOHAIMOHHOE IIPU CKOPOCTHOM B3PBIBHOM TropeHuu. lIpumepom
MEJIJIEHHOI'O TOPEHUS MOXKET CIIy>KUTh PAaCIPOCTPAaHEHUE IUIAMEHHU B HENOABUIKHOM IOprOYEH
cMmecu. Ecii XOJIOOHYIO TOprOYYI0 CMECh HArpeTh B KAKOM-TO OJHOW TOYKE JO BBICOKOM
TEMIIEPATYPBI, TO B ITOW TOYKE CKOPOCTb PEAKIMU BO3PACTAET B COOTBETCTBHUU C 3aKOHOM
Appennyca (cM. ¢opmyny). BepgenuBmasgcs Ttemiora OyAeT NporpeBatb 3a  CUET
TEIUIONPOBOJHOCTH COCEJHHUE CJIOM CMECH, B KOTOPBIX TOXKE€ HAYMHAETCS PEAKLHS.
XHUMHUYECKAs] peakuus IMPOTEKAET B OYEHb TOHKOM CJIO€, KOTOPBIA OTHAENSAET HECTOPEBIIYIO
CMECh OT MNPOAYKTOB TOpeHHUs. Pa3orpeB CBexeW CMECH NMPOUCXOAUT B HEMOCPEICTBEHHOU
OJIM30CTH OT 30HBI pEaKlUU TakKe B TOHKOM cioe. [lnamenem Ha3bIBaeTCs 30HA, B KOTOPOUH
MpOTEKAaeT peakuus ropeHus. Ilmams sBusercs rpaHuUEl, OTIETSAIOMIEH €IIe€ HECTOPEBIIYIO
CBEXKYIO CMEChb OT MNPOAYKTOB ropeHus. [Ipy ropeHHH OHO pacHpOCTPaHSIETCA B CBEKYIO
TOPIOYYI0 CMECh C OIPEIEICHHOW CKOPOCTBIO, HA3bIBAEMOW CKOPOCTBIO PACIPOCTPAHECHUS
mwiameHu. Ecnu B TpyOke, 3amasHHOM C OJHOTO KOHIIA M 3allOJHEHHON TOproYeil CMechio,
IIOJPKEYb CMECh C OTKPBITOIO KOHIIA, TO BOCIUIAMEHUTCSA Y3KMM CJIIOW CMECH, U IUIaMsI HayHET
paBHOMEPHOE JBMKEHHE BJIOJIb TPYOKHU 3a CUET Mepeaur TEIUIOThI OT IJIAMEHU MOJIEKYJIAPHOU
TEIJIONPOBOJIHOCTBIO B CBEXKYIO cMech. JIMHEiTHast CKOPOCTh IBUKEHHUS INIAMEHH BJIOJIb TPYOKHU
U, Ha3pIBaeTCsA CKOPOCTHK) PABHOMEPHOI'O PACIIPOCTPAHEHHUSI IUIAMEHMU.

HopmanbHOM CKOpPOCTBIO pacnpocTpaHeHus IuiaMeHu U, Ha3bIBaeTcs CKOPOCTh
JBUKEHUS (PPOHTA MJIAMEHH OTHOCUTENBHO CBEXEH CMECH B HANPABICHUHU, HOPMAJIBHOM K €0
NOBEPXHOCTH, OO0S3aHHOE CBOMM  TMPOUCXOXKICHUEM TPOLECCY TMepeadyd  TEerIoThl
MOJIEKYJISIPHOM TEIUIONPOBOAHOCTBIO. HopmanbHas CKOpOCTh pPacnpoCTpaHEHUS IUIaMEHU
onpezensiercss (U3NKO-XUMUYECKHMMH CBOMCTBAMHU TOpIOYEH CcMecu U sBJsieTcss (DU3UKO-
XUMUYECKOW  KOHCTaHToW.  HopmanbHas  CKOpPOCTb  pacHpOCTpaHEHUs  IUIAMEHU
YTJIEBOJOPOIHBIX Ta30B HMMEET HEOOJNbINYI0 BEIUYMHY. MakcumarnbHash ee BeTU4uHa st
ra3zoBO3/yIIHON cmecu — 2,67 m/c.

JleToHaisi BOZHUKAET NMPU MOHKUTaHUM CMECH B YCIOBHUSX alMa0aTHUECKOro CXKaTusl B
yaapHOW BoJiHE. /leTOHalMOHHOE ropeHue pactupoCTPaHSAETCS C OYEHb OOJBIIONH CKOPOCTHIO,
HECKOJIBKO KHJIOMETPOB B CEKYHAY, M CONPOBOXKAAETCS OYEHb OOJIBIIMMHU IepenagamMu
NaBJICHWs. B KauecTBe XapakTEpUCTHKM PACHpPOCTPAHEHUS IUIAMEHU TPUHUMAETCA TaKkKe
00BEM CMECH, CrOparoLIed 3a €IMHMILy BPEMEHM Ha eAuMHMIE mosepxHoctu U, cm’/(cm>c).
CekyHnHbI 00BbeM cropatouieii cmecu U,, YMHOKEHHBIH Ha €€ IUIOTHOCTb p, HAa3bIBAETCS
MaccoBoil ckopocTeio ropenmss v = PUs Pasnuuaror nBa BUaa INIaMEHM: JaMHHApPHBIA U
TypOyJICHTHBIN.

Bauanue guzuko-xumuueckux pakmopos na
CKOpOCHLb PACRPOCMPAHEHUS NIAMEHU

Cocmas eopioueu cmecu. Ha puc. 12.1 naHbpl 3Ha4YEHHUS] CKOPOCTEW PACIPOCTPAHECHUS

IUTAMEHM U1l HEKOTOPBIX T'a30B B 3aBUCUMOCTH OT MX COJEpXkKaHUSA B BO3AYXE, IOJTYUYEHHBIE



Meromamu Tpyoku (puc. 12.1, a) (paBHOMepHass CKOpoCTh) W ropenku (puc. 12.1, 0)
(HOpManbHasi CKOpocTh). KpuBble 3aBUCUMOCTH CKOPOCTEM IJIAMEHH OT KOHLEHTPALM raza B
rOproYell CMECHM HMMEIOT KOJIOKOJ000pa3Hbli Bua. Cieayer OTMETHTb, YTO IPH HW3MEHEHUU
COCTaBa rOprOYEr CMECU M3MEHSETCS TEMIIEpPATypa FOPEHUs, MIOATOMY B JIEUCTBUTEIBHOCTH C
MTOMOIIBIO IPUBEAEHHBIX Ha pUC. 12.2 KpUBBIX IPEACTABIEHBI 3aBUCUMOCTH CKOPOCTH TOPEHUS
HE TOJIBKO OT COCTaBa, HO W OT TeMmIieparypsl ropenus. Ha puc. 12.2 npuBeneHa 3aBUCUMOCTh
HOPMAaJIbHOM CKOPOCTH PacCIpOCTPaHEHHUs IIJIAMEHH OT €r0 TEMIEPATYphl ISl YIJIEBOJAOPOAHBIX
razoB. BuaHo, 4ro s BCeX yrieBOAOPOIOB 3Ta 3aBUCUMOCTh OIMCHIBAETCS OJHOM KPUBOU 3a
VCKJIFOUEHHEM BOJOPOAA.

Bnuanue enasicnocmu. BBeneHue HeOOJIBIIOTO KOJMYECTBA BJaru B TOPIOYYIO CMECh
IIPUBOJUT K 3HAYUTEIBHOMY YBEJIIMYECHHIO CKOPOCTH DPACIpPOCTpAHEHUs IulamMeHu. Peakius

) b= JCap.
OKHCJICHUS YCKOPACTCS B pE3YJIbTATC KATATUTUYCCKOTO JCUCTBUS ITApPOB BOJLI AT

rae Cuzo — KOHIEHTpaUUs BOASHOTO IIapa B 30HE PEaKUU.

Hauanvnaa memnepamypa cmecu. llpenBapuTenbHBIM MOAOTPEB, T.€. HadalbHas
Temrneparypa 7y TOproueld CMECH, OKa3bIBAET BIUSHHUE HA CKOPOCTh PACIIPOCTPAHEHUS TIJIAMEHH.
CkopocTb pacnpocTpaneHusi miameHu (puc. 12.3) Bo3pacTtaeT ¢ NOBBIINIEHUEM HAYaJIbHOM
TEMIIEPATYpPbl BO BCEM JIMANa30HE M3MEHEHUsl KOHUEHTpauuil roptouero. M3 puc. 12.3 BuaHO
MPOTrPECCUBHOE BO3PACTAHUE KPUBOW M3MEHEHUS MAKCUMaJbHOW CKOPOCTH PacHpOCTPaHEHUSs
IJTAMEHH ¢ TeMIepaTypoi cMecH. J[Jis OONbIMMHCTBA yTIAEBOAOPOIHBIX Ta30B 3Ta 3aBUCUMOCTh

ONPENENAETCS DMIIMPUUECKUM ypaBHEHUEM BHAa Uwma =4+ BTV rre A, B — KO3 (HUIIMEHTHI,

3aBUCSIIME OT BuJaa rasza. llokazaTenb cTenmeHM n  HU3MEHSIETCS B 3aBUCUMOCTH  OT
TeMIIepaTypHOI 00JacTH U BUA rasa B npeaenax 1,4 <n <2,1.
JlanHast 3aBUCMMOCTh U (opMa KpPUBBIX Ha puc. 12.3 corniacyrorcs ¢ IMIUPUIECKUM

3akoHoM Ilaccayspa: Ur = o7 rne o — Kod(hpuIMeHT, onpenensieMblii CBOMCTBAMU TOPIOYEH
CMECH M yCIOBHUSAMH XUMUYECKOU peakuny. M3 KNHETUKM XUMUYECKUX PEAKLIIMM U3BECTHO, YTO
BIIMSIHUE TEMIIEPATYPhl CMECH Ha CKOPOCTh XMMHYECKHX PEAaKLIWH BECbMa 3HAYMUTEIBHO M
onpenenseTcs 3aKOHOM AppeHuyca.

Axycmuueckue 6o3myujeHus. AKyCTHUECKHME BO3MYLUEHHsI OKAa3bIBAIOT BIWSHHUE Ha
CKOPOCTh pAacCIpOCTPAaHEHHUs IUIAMEHU B 3aBHCUMOCTM OT YacTOThl M aMIUIMTYyAbl. BiusHue
aKyCTUYECKOTO IOJSI CBOJUTCS K HAPYIICHHIO JJAMUHAPHOTO IMOTOKA U M3MEHEHHIO (POPMBI
IaMeHd. B 3ByKOBOM WHTepBajie 4acToT OT 5 1m0 12,5 k'l mpu MOBBIIIEHUH aAMIUIATYIBI
aKyCTUYECKOW BOJIHBI MPOUCXOJIUT M3MEeHeHHe (GopMbl (POHTA IIAMEHHU. YIbTPa3BYyKOBBIC
konebanust ¢ uvacrotoi 270..500 x['1y yBenMuMBAaIOT CKOPOCTh TOPEHUS. DTO CBSI3aHO C
BO3HUKHOBEHUEM IyJIbCALMNA B MOTOKE CMECHU U €€ TypOyIn3anueil.

JKcnepumenmanvHovie Memoovl OnPedeneHus
HOPMAJIbHOU CKOPOCMU PACRPOCMPAHEHUSA NIIAMEHU

HopmanbHasg CKOpOCTb pacrnpoOCTpaHEHUs IUIAMEHHU OINPENEIAETCs 3KCIEPUMEHTAIBHO
Pa3INYHBIMA METOJAMH, OCHOBAHHBIMHM Ha TOM, YTO Ha IMOBEPXHOCTH IUIAMEHU I CrOpaeT BeCh
o0BeM cMecu V' B eIlMHUILY BPEMEHHU, U CBOAUTCS K U3MEPEHUSIM 00b€Ma CMECH U TIOBEPXHOCTH
IIJJAMEHH.

Memoo 6ynzenosckoeo naamenu. Wcnonb3dyss 3TOT METOA, PYCCKUM yueHbli B.A.
U, = W,cos0,

“H

MuxenbCcOH YCTaHOBWJI 3aKOH KOCHHYCa rire ® — yronm MexIy CKOPOCTBIO
NOTOKa U HOpMabio K (PpoHTY TuiaMeHu. Ha ocHOBe 3TOro 3aK0Ha U METOAUKH OYH3€HOBCKOTO

IUIAMEHU  TOJy4YeHa »JMIMpYeckas (opmysa oOmnpeaereHuss HOPMaJbHOM  CKOPOCTH
y o Ya+ab?)
Ly e y
pacrnpocTpaHeHus IUIAMEHU nRVR™+h" e R, h — COOTBETCTBEHHO BHYTPEHHMI PagnycC
BBIXOJTHOTO COIJIa TOPEJIKM M BBICOTAa BHYTPEHHErO0 KOHyca OYH3€HOBCKOTO IuiameHH. Jis

SKCIICPUMCHTAJIBHOI'O OIIPCACICHUA HOpMaHLHOﬁ CKOpOCTH PACHPOCTPAHCHUA INNIAMCHH IIO



METOJly TOPEJIKK IOCTaTOYHO MU3MEPUTh Pacxoji raza V. BHYTPEHHUM PauycC rOpesKU, BBICOTY
BHYTPEHHETO KOHYca, KOd(hPUImeHT n30hITKa BO3yXa 0 ¥ TIOJICTABUTH B BBIPAKEHUE.

Memoo copuzoumanvuou mpyoku. Ilo >ToMy MeTOAy HOpMaibHas CKOpPOCThb
pacripocTpaHeHuss TwiameHu U, ompenensercss yepe3 JIMHEHHYI0 CKOPOCTh PaclpOCTpaHEHUS

U, = Lj_

mwiamenn U, F

rie f — IUIoIIa b MOMEPEUYHOro CeYeHUs TPyOKH; F — TMOBEPXHOCTh IiaMeHu. [lpu
pacrnpocTpaHEHUH IUIaMEHH B TpyOKax HMeeT MecTO TypOyiau3amusi MOTOKa, IO3TOMY
MOBEPXHOCTh TOPEHUS [ UCKPUBIISETCS M MPEBBIIIACT MONEpEeUHOEe ceueHue TpyOku f. 3a cuer
MCKPUBIICHHUS MOBEPXHOCTU TOPEHUSI CKOPOCTh PACIPOCTPAaHEHUs IJIaMEHU HEMPEPHIBHO PaCTET
U MOXXET YBEIW4YUThCs B 3 — 6 pa3. PaBHOMepHOE pacnpocTpaHeHUE TIaMeHU HaOJto1aeTcs
TOJIBKO JI0 paccTosiHus 1/4 niauHbI TPYOKH OT €€ YCThS.

[Ipunoxenue K Ik 6

U, cm/c U, cM/c
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Puc. 12.1. 3asucuMocTb pasHOMEPHOU (a) U HOpMabHOM (6) cKopocTei pac-
NpOCTPpaHEHHA MIaMEHH OT KOHUEHTPALIMH rasa B roproYed CMecH:

] — wetan; 2 — rexcan; 3 — nentaH; 4 — STHAOBLIH 3(hup; 5 — aueron; 6 —
gponuneH; 7 — DeHson; § — uMKinorekca, 9 — ceposogopoa; [0 — stuaen; 11 —
popopon; 12 — auerwned; /3 — sruneH; /4 — okcua yraepoaa
1000 - —_—

o BOIOpOZ | H, |C,H,
, A alleTHIeH 9
800 > |
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Puc. 12.2. 3aBMCHMOCTL CKOPOCTH FOPEHUS OT TEMIEPATYPbI MIAMEHH



T
L OTH

CKOpOCTb MnuaMeHH,

140 220 300 380 460 540 620
HauannHas Temneparypa cmecd T, K

OTHOCHTENbHAA MAKCUMAIBHAA

Puc. 12.3. 3aBHCHMMOCTB CKOPOCTH TUTAMEHH OT ko3bduUHEHTa n"mbnx; 1\0UH'
MBa MPH Pa3THYHbIX HAYTbHBIX TEMIIEPATYPAX cMeceit g nlpmmﬁmm 3aylLl
HOrO TUIaMeH# Mpu arMocdepHOM AaBIeHHH:
] — Goraras eMech (o < 1); 2 — cTexuoMeTpHueCKaa cMmech (a = 1); 3 — DenHas cMeck
(o> 1)
Jlexknus 7

Corcucanue caza
@Daxenvhnoe u becniamennoe openue. Kunemuueckuit, oughgpyzuonnwiii
U NPOMENHCYMOYHBLIL NPUHUUNDBL CHCUSAHUA 2A308.

Opranuzaius npoiecca CKUTraHus ra3a B JII0OOM TOTIOYHOM YCTPOMCTBE JIOCTUTAETCS C
MOMOIIBI0 TE€X WM UWHBIX ad’pPOJIMHAMHUYECKHX TMPUEMOB, Ompeaeisonmux GopMmy
B3aMMOJICUCTBHSl Ta3a W OKHUCIUTENIS W OOYCIOBIMBAIOIIMX THI TOMOYHOTO IIpoliecca.
Coxuranme Ta30B TIPOM3BOJUTCSA B OCHOBHOM (hakenmpbHBIM MeTofoM. llpu axenvrom
corcueaHuy Ta3 BHOCUTCS Ta30BO3YIIHBIM MOTOKOM M CrOpaeT Ha JIETY, MOYTH HE BbINajas U3
noroka. Ilpumensiercss Takxke Oecniamennoe  (NOGEPXHOCMHOE) — CoCUcAHUE — 2A308,

XapakTepusyrolieecss TeM, YTO TOpeHUE TOpIoueid CMECH MPOUCXOAUT B HEMOCPEICTBEHHOM
OJIN30CTH C pacKaJ€HHBIMU TOBEPXHOCTSIMH.

[Ipu coxuranum ra3oB B OOJBIIMHCTBE CIIyYaeB UCTEUEHHUE Ta3a WK BO3/1yXa MPOUCXOIUT
yepe3 Malible OTBEPCTHUS B O0MbIION TONMOYHBIA 00beM. [Ipu BocIslaMeHEHUU CTPYyHU TOprOYero
rasza Wil roprodeil cMecH, UCTEKarollel U3 TpyOKU WJIM COILIa, Ha TOpeSiKe BOSHUKAET IjIamsl.
CranpoHapHO€ IIamMsi 3TOr0 THIIA ABJISIETCSI OCHOBHBIM 3JIEMEHTOM YCTaHOBOK HENPEPBIBHOIO
ropeHus. Ha npakTuke Takol BUJ C)KHWTaHUS ra3a Ha3bIBAKOT Takke cmpyuHnvim. CMeElIeHHne
ra3oBbIX TIOTOKOB WJIM CTPYH SIBISETCS BaXXHOW TPOOIEMOM TpU KOHCTPYMPOBAHUHU U
DKCILTyaTallMM KaMep CropaHus W TOINOYHBIX yCTpoWcTB. OT CMelIeHHs BO3Ayxa M rasa,
M0JIaBa€MbIX B TOIIKY, 3aBUCHUT TerioBoi ¢ ekt u KI1/] Tonku.

OpraHuzanusi MpOIECCOB CXUTAHMS Tra30B B IOTOKE C BO3JyXOM OCHOBBIBAETCS Ha
pa3IUYHbIX [PUHUMIAX, [PEIETbHBIMH W3 KOTOPBIX  SIBISIIOTCS KUHETHYECKUH U
muddy3uonnbiii. Ilpu kunemuueckom npunyune NPEIBAPUTENBHO 1O Hayala Ipolecca
TOpEHUsl MOATOTOBIISIETCS OAHOPOJHAS TOprOYasi CMECh C COJEpPNKAHUEM BO3/yXa HECKOJIbKO
00JBIIMM, YeM TpeOyeTcsl sl CTEXHUOMETPUUECKOT0 COOTHOIIEeHUs. CMeCh MOATrOTOBIISAETCS B
CHEUUABHBIX CMECUTENSAX WM C TMOMOIIBK) HMHKEKTOPOB B HWHKEKIMOHHBIX TOPEJIKaX.
Koapdunment n3bpiTka nepsuanoro Bo3ayxa o = 1,02... 1,05. IIpu MeHbIIeM cojepkaHuu
BO3/lyXa II0 KMHETUYECKOMY IPUHLUITY MPOTEKAET TOJBKO HAYaJIbHAsl CTaaus I'OPEHUs, N0
WCIIOJIB30BaHUS KHUCIIOPOJA, HAXOJAUIErocs B cMecH. Takoe CropaHue CMEecu IMPOUCXOIWT B
KECTKOM IMpo3payHoM (hakene 0e3 BUAMMBIX MUPOIUTHUECKUX MPOIECCOB, MPUBOIAIIUX K
00pa30BaHMIO CAXUCTBIX yacTuil. [lpu ouggyzuonnom npunyune cowcueanus raz U BO3IYX
NOJIAF0TCS Pa3JEeIbHO U MPOLIECCHl CMELICHHS U TOPEHUs pa3BUBAIOTCS MapaieabHo. ['oproyas
CcMeCh 00pa3zyercs HEMOCPEACTBEHHO B Mpoliecce TopeHus onaroaaps nud@ys3un KUciopoaa us3
OKpPY aIOILEro BO3AyXa WJM Ha TpaHULE pasjiena MOTOKOB raza v Bozayxa o; = 0. [IpuHuun
CKHIraHug Taza nOpu o < 1 SBISETCA NPOMENCYMOYHLIM MeHCOY KUHeMUUeCKUM U



oughgysuonnvim. C ydeToM 53TOTO NPUHIUIA KOHCTPYUPYIOTCS BCE Ta30BbIE ammapaThl,
000pyJOBaHHBIE MH)KEKLIMOHHBIMH TOpejKaMu. B TakuX ropenkax coAepKaHue MEepBUYHOIO
BO3/lyXa B CMECH NPUHUMAETCS B 3aBUCUMOCTH OT BHJA ra3a TakKuUM, 4TOObl B IUIaMEHU
OTCYTCTBOBAJIM CA)KUCThIE YacCTUUbl W YTOOBI 00ECHEeYUTh CTAOMIBHOCTH TOPEHHS MPHU
MU3MEHEHUH TEIIOBOM MOIIHOCTH B HEOOXOIMMBIX MpEeax.

Cmeceobpazosanue

CMeceoOpazoBaHuEe MOKHO CUMTATh MEPBOM cTaauel cxkuranus raza. OT 3Toro npoiecca
BO MHOTOM 3aBHUCSIT BCE JAJIbHEHIINE CTAJNM CKUTAHUS TOIUIMBA. CMElIeHne OCyECTBIIAETCS
IIpU B3aUMOJICHICTBUM MMOTOKOB r'a3a U BO3/lyXa, I0JJABAEMbIX B CMECUTENBHBIE YCTPOICTBA U B
TOIIOYHYKO KaMepy, [J€ Ta30BO3JYyIIHAs CMECh CMEIIMBAETCS C BBICOKOTEMIIEPATypPHBIMU
IPOJYKTaMHU CrOPaHUsl, IOCTOSHHO €€ MOHKUTAFOLIUMHU.

B 3aBuCHMOCTM OT Ha3HAYEHHs M KOHCTPYKLUHMM TOMOYHBIX YCTPOMCTB CTPYHM Ta3a U
BO3/yXa, M0JaBaeMbl€ B HUX, MOTYT OBITh Pa3IMUHBIMU: MPSIMOTOYHBIMHU, OCECUMMETPUIHBIMU,
IUIOCKUMH, KOJBLEBBIMHU, 3aKpyYE€HHbBIMHM W T.J. OnpenensoomyMH HapaMeTpaMH CTPyH
ABIIAIOTCS: CKOPOCTh M TEMIIEpaTypa B NPOU3BOJBHOM TOYKE CTPyH, LIMPUHA M TIIyOMHA
IIPOHUKAHUA CTPYHM, a TaKKe€ B3aMMOJACHCTBHE CTPYH C COCEIHMMH CTpysMU. B mporecce
CMEIIEHUS] BO3MOXKHO NMPUMEHEHUE JBYX OCHOBHBIX KAaTE€rOpUi CTpPyil: CBOOOJHBIE CTPYH U
CTpyH, BBITEKAIOLIME B JBWXKYIIMWCS MOTOK. B KaXIOM M3 3TUX CIy4aeB pacCMaTpUBAIOT
JamMuHapHble U TypOysneHTHble MOTOKU. CTpysi ra3a Has3bIBaeTCsi C80000HOU, €CIId OHA He
OTpaHUY€Ha TBEPJBIMU CTEHKAMU U PACIPOCTPAHSIETCS B Cpelie TeX ke (PU3UYECKUX CBOICTB.
Crpys, pacnpocTpaHsOIascsa B MOKOAIIEKUCS Cpelle, HA3bIBAETCS 3aMONIeHHOU, a B TIOTOKE —
cnymuou. Ecnu cTtpysa obnanaer teMepaTypoi, OJIMHAKOBOW CO CpelIoM, KyJla OHAa BBITEKAET,
TO OHA HA3bIBAETCS UZOMEPMUYECKOU, a €CIM TeMIEeparypa CTpyH WU Cpelbl pa3jinyHas —
Heu30mepmMu4ecKou.

Cxuranue rasa B TONOYHBIX YCTPOMCTBAX MPOM3BOAMUTCA B TYPOYJIEHTHBIX MOTOKaX.
OnHako JaMHUHApHOE TOpEHUE ABIsIeTCs PyHIaMEHTAIbHON OCHOBOW (PU3MUECKOro MOHUMAaHUS
IIPOLIECCOB CKUTAHUS rasa.

[IpenBapuTenbHOE CMEIIEHHE Tra3a € BO3JYXOM OCYLIECTBISETCS B CIEIUAIbHBIX
CMECHUTENbHBIX ycTpoiicTBax. Ha mpakTuke OHM BO MHOTIMX CIy4yasx KOMIIOHYIOTCSI B Topeln
OYHBIX YCTPOMCTBAX U PACCUUTHIBAIOTCA 110 ONPEIEICHHBIM METOANKAM.

Du3zuyeckas KapmMuUHa 20peHus O0YH3eHOBCKO20 N1AMEHU

CymiectBoBaHue  OyH3E€HOBCKOIO  IUIAMEHHM  OMNpEAENsieTcsl  MpeABapUTEIbHBIM
CMEIIEHUEM TOpPIOYEro Ta3a C BO3AYXOM M MCTEYEHUEM TOPIOYEH CMECH MpHU CTPOro
JaMUHApHOM pexkume. lIpu momkxkuraHuy rasoBO3AYLIHOM CMECH HaJ YCTbEM TOpEIKU
oOpasyetrcsi miamsi (puc. 13.3 npunoxkenus). UeTkuil BHYTPEHHUH KOHYC IMPEACTABIISICT
MOBEPXHOCTh TOpPEHUs, HA KOTOPOM CroparoT TOTOBBIE U TOPEHHUs rasbl, 00ecHedyeHHbIE
MIEPBUYHBIM BO3JYXOM, MMEIOIIUMCS B Ta30BO3AylIHOM cMmecu. IIpu o = 1 Bce cropaer Ha
BHYTpeHHEM KoHyce. IIpu o < 1 okpyxkatouiee NoBepXHOCTh TOpeHHsl Ooiiee caaboe CBeUeHue
(Hapy>XHBI KOHYC) MpPEACTaBIIIET COOO0M O0JACTh OrOpaHUsl OCTaBIIMXCS TOPHOYUX Ta30B.
bnarogaps nudQysum OHM CMEHMIMBAKOTCS € KUCIOPOJAOM OKpYy’XKarolled atMocepsl B
Hapy>KHOH KaiiMe MJIaMEeHH U B 3aBUCHUMOCTU OT CTENEHU CMEUIEHUs croparoT, oopazysa CO, u
H,O. Ilpu 3TOM paBHOBECHOE COCTOSIHME, YCTAHOBUBILIEECS HAa MOBEPXHOCTH BHYTPEHHETO U
BHEIIHETO KOHYCOB HE MEHSETCSA, HECMOTPS Ha HW3MEHEHHUS TeMIeparyp. Y OCHOBAaHMS
OYH3€HOBCKOTO TJIAaMEHH B yCTh€ TOpPEJIKM KaHajla BOJIM3M €€ cpe3a B TOYKax, IJie CKOPOCTh
MIOTOKAa paBHAa HOPMAJbHON CKOPOCTH pacrpocTpaHeHus IiaMeHu Uy, MiuaMs JIepKUTCA
yCTOMYMBO, OOpa3ys 3aKUrarollee KOJIbllo, OOECIEUMBAIOLEE HENPEPHIBHOE 3aKUTAHHE
NoCTynaromen cMecu 1o nepudepun cTpyud. Y CTEHOK FOPEIKH, CKOpPOCTh cmecu W Ooiblie
CKOPOCTH pacrpocTpaHeHus iaMeHu Uy U IuIaMsi He MOXET MPOHUKHYTh B TOPEJKY (OTHEBOM
KaHai). B HemocpencTBeHHON OJIM30CTH OT YCThSi OFHEBOI'O KaHaja HE MOXET MPOUCXOIUThH



TOpEeHHE, TaK KaK CTEHKU KaHajla JACHCTBYIOT KakK MOTJIOTUTENb TEIoThl. OHU OTBOJSAT OT
MJIAMEHU TEIJIOTY U OXJIAXJAIOT TOPIOYYI0 CMECh y CTEHKH A0 TeMIepaTypbl 3a’KUTaHMUS.
Mexay yCTheM TOpPEIKHU U KpaeM IUIAMEHU (3aXKUTAIOIIUM KOJBIIOM) HaXOJUTCS TOHKHUM CIIO0M,
B KOTOPOM HE MPOUCXOJUT TOPEHUE. ITOT CION HA3bIBAETCSI MEPTBBIM MpOoCTpaHCcTBOM. [Lnams
KaK ObI BECUT HaJl TOPEIKOH.

Heobxoaumoe 1711 pacnpoCTpaHEeHHs TUIAMEHHU OT Nepudepuu TOpeNKu K LEHTPY
R

T=—,
u
CTpyH BpeMsl " rae R — paguyc oraeBoro kanana.
3a 3TO BpeMsl LEHTPAJIbHbIE MOJEKYJIbl CTPYH, IBUTAACh CO CKOpOCThbro W, mpouayT

paccTosiHue b=e KOTOPOE COOTBETCTBYET JJIMHE (haKea.

[Toacrasiss nepByro GopMyiry BO BTOPYIO, OJIYYHM, YTO JIIMHA JIAMMUHAPHOTO (hakesa

@poHT IIaMEHU OLHOPOAHOM CMECU IPUHUMAET YCTOMYUBOE IOJIOKEHHUE II0
KOHYCOOOpa3HON MOBEPXHOCTH, B KaXKJOW TOYKE KOTOPOM HOpMalibHasl cocTaBisitomas Wy
ckopocTd ToToka W  paBHa HOPMaJIbHOM CKOPOCTH  pacHpOCTpaHEHHUs  IJIaMEHU
Wi=Weos® = U Y3 coOTHOIEHUS BHUIHO, YTO CKOPOCTH CTPYH W MOXKET 3HAUHTEIHHO
npeBbimiath Uy, He BbI3bIBasi cpbiBa IuiameHu. Ho W He nomkna ObiTh MeHbiie Uy BO
n30exaHue MPOCKOKa MiIaMeHu B ropenky. Jms oOpazoBaHus ycroilunBoro Qakena B HIDKHEH
YaCTH KOHyca HEOOXOZMMO COOJIONEGHHE YCIOBHS paBHoBecus 7 - Vv mapymaercs.
Konunyeckas NOBEepXHOCTh TUIAMEHH HAXOJUTCS B KAXYIIEMCS MOKOE, B IEMCTBUTEIIBHOCTU OHA
SBJISIETCS PE3yJIbTATOM B3aUMOJICUCTBUS JABYX ABWIKCHMM: JBH)KCHHUS Tra3a CHHU3Y BBEpX U
BCTPEYHOTO JIBWDKCHHS TIUIAMEHU. BHYTpeHHUI KOHYC WJIM TOBEPXHOCTh TOPEHHS
OYH3€HOBCKOTO IUJIAMEHU pacrojiaraercsa BHYTpH sifjpa cBOOOAHOU cTpyu (cMm. puc. 13.1) u
HaxOJHUTCS B JUMHAMHUYECKOM PAaBHOBECHH C IMOTOKOM Ia30BO3AYILIHONM CMECH, BBITEKAIOIIECH U3
ropenku. B 30He peakuuum TeMIieparypa YBEJIMYMBAETCS CKAayKaMud OT TeMIEpaTypbl
OKpY’Karolmerl cpeabl 10 TeMIepaTypbl pEakiMu, OJHOBPEMEHHO H3MEHSIETCS IJIOTHOCTh
razoBo3AymHon cmecu. OObeM B 30HE TOPEHHs yBEIWYUBaeTcs B 6 - 8 pa3, B IUIAMEHU
BO3HUKAET CHJIbHBIM IIyM. 30Ha TOPEHUSI PACIIUPSIETCS, U TPAHUIIbl €€ HMCKaXalTcs, a 30Ha
BOCIUIAMEHEHUS 3aMETHO PACTATUBAETCS.

[Ipunoxenue x jexkuuu 7
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Cmech

K pacuety
IUIMHBI TAMMHAPHOTO
thakena OmHOPOTHOM

cMecH

Puc. 13.3. ByH3eHOBCKoOe T1amsi:

ropenka; 2 — BHYTPEHHWI KOHYC; 3 — HApPYXHBIA KOHYC; d, — MEpTBOE 11po-
CTPaHCTBO

Jlekuusa 8
Typoynenmnoe 2openue 00HOPOOHOU cMmecU

UtoObI 00€CIEYNTh YCTOMYMBOE 3aKUTaHUE TypOYJIEHTHOro (pakeyia OJHOPOJIHOU
ra3oBOil CMecH, €ro HeoOXOAMMO MO0JaBaThb B MPOCTPAHCTBO, 3AMOJIHEHHOE HAKAJIEHHBIMU
npoaykramu cropanus. Ilo mepe TypOyJIEHTHOrO paclIUpEeHUs] CTPYH TOIOYHBIC TIa3bl
YBJIEKAIOTCS €10 U OJTHOBPEMEHHO CMECh HArpeBaeTcs U pa3z0aBisieTcs MPOIyKTaMU CrOpPaHUSL.
HarpeB ctpyu npoucxoaut B TypOyJIEHTHOM MOTPaHUYHOM ciioe. B sape cTpyu Temneparypa
paBHa TemIepaType CMEecH MpU HCTeUEeHWH H3 ropeikud. HarpeB mnpoucxomut HauOoliee
WHTEHCUBHO 10 Nepudepuu CTpyu U MO Mepe YJaleHUsI OT YCThsl TOPEJIKU PaclpOCTPaAHAETCS
BHyTpu cTpyHu. [lo Mepe mnpuOnmkeHUss K BHEIIHEW TpaHHIe CTpyd Temmeparypa 1
MOBBINIAETCSA, a KOHUEHTpalUs ¢ Majaer. BiausHue TeMreparypbl Ha CKOPOCTh XUMHYECKUX
pEaKUMi CWJIbHEE BIUSHUS KOHLIEHTPAUWUW PEAarupyrolnX BEIIECTB. XMMHUYECKUE PEAKIIHNHU
MPOTEKAIOT B MaJIOM HWHTEpBaJe TeMIeparyp, OJU3KOM K TeMIlepaType TOpEHUS B CMECH,
CHJIbHO pa30aBJICHHOM NpPOAyKTaMU cropanus. Bocruiamenenue Omaromapsi TypOyJIeHTHOM
TEIUIONPOBOJAHOCTH M TypOyieHTHON muddy3un mnepenaercss COCeaHUM ciosM. OpoHT
MJIAMEHU HWCKPUBJISIETCS, Pa3MbIBACTCS, Pa3phbIBACTCS HA OTJEIbHbIE OYard M HEMPEPHIBHO
BUJIOM3MEHSETCS, HO KOHycooOpa3Hasi (popma cOXpaHsieTcs, TaK KaK 3aKMTraHuEe MPOUCXOJUT
no nepudepun crpyu. CTpykrypa (akena nokazana Ha puc. 13.4. DddexTuBHOCTH Mpolecca

CrOpAHHS B LIEJIOM OIpeaensieTcs oommeit JIuHol (akena = b+ 8+ b

rac L — AJIMHAa WA BBICOTA BHYTPCHHCEI'O KOHYCA, 30HAa BOCIIJIAMCHCHMA, 51 — TOJIIXHAa
Wwd

%=,

TypOyJICHTHON 30HBI; [, — JIMHA 30HBI JoropaHus. TommuHa TypOyJIeHTHON 30HBI
rae W’ — mynecauuy CKOpocTU. B KOHyce, OrpaHWYEHHOM IMOBEPXHOCTHIO BOCIJIAMEHEHHS,
JBUKETCA ellle HEe BOCIJIAaMEHEHHasi CMech. | 'opeHune 3aBepiiaeTcsi 3a BUAUMBIM (DPOHTOM Ha
y4acTKe /, 10 MOJIHOTO BBITOPaHHUs, Ha3bIBAEMOM JJIMHOM 30HBI goropanud. [[nuHa ¢akena /g
Oyner Tem OoJibllle, YEM MEHbIIE CKOPOCTh XUMHUYECKOTO pPEarupoBaHUs M 4YeM OOJblle
CKOPOCTh JABW)XEHHMS ra3oB. [IpM ManbIX KOHUEHTpalUsX CMECH Hu3-3a MaJloil CKOpPOCTH
pearupoBaHus [, 3HAYUTENBHO YBEINYUBACTCS.
Cmaounuzayusa omkKpsimozo niameHu

Crabunu3zanus jJaMmuHapHOro (hakena 3aKHUrarolUM KOJBIOM OCYIIECTBIISIETCS B
MOTPAaHUYHOM CJIO€ TMOTOKa, B KOTOPOM CO3JAI0OTCA OJIarOMpPUATHBIE TUIPOJUHAMUYECKUE U
TEIJIOBbIC YCJOBHS, TIPU KOTOPBIX IUIaMs MOKET CYyIIECTBOBaTh yCTOW4YMBO. Daken
CTaOMIIM3UPYETCS HEMHOTO BBIIIIE CPe3a TOpeNiKu. PaccTosiHMe OT HIKHEro Kpas IUIaMEHHU [0
cpe3a TOPEJIKM OINPENEISIETCS PACCTOSHUEM, Ha KOTOPOE PaCHpOCTPAHSAETCS OXJIAXKAAKOLIEE



neiictBue cTeHok. [lo mopsiaky BenMWYWHBI OHO paBHO ImMpuHe GpoHTa TutameHu. [lpu
YMEHBIICHUU CKOPOCTH IOTOKA 10 BEJIWYMHBI, Korma U, > W, MOXET NPOU30UTH HPOCKOK
IJIaMeHU B Topetiky. [lpu yBenmuenun W, korna W > U, MOXET OPOU30UTH OMPbl8 TNIAMEHU U
CpbIB €ro ¢ ropenku. Ilpenenamu yCTOMYMBOCTH IUIAMEHM HAa TOPEJKE SBIAIOTCS OTPHIB U
MPOCKOK IUIaMeHU. B OCHOBaHMM KOHWYECKOrO IUIaMEHU MO Nepudepuu yCThi KPYTIoi
TOpeNIKU 00pa3yeTcs 3aKUraroiee Koibllo.

TunuuHble 718 OTKPBITOTO IUIAMEHU aTMOC(EPHBIX TOPEJIOK C IOJCOCOM
BTOPUYHOTO BO3/lyXa W3 OKpyKarouieil armocdepbl mpeneiabl YCTOMYUBOCTH O CKOPOCTSIM
VCTEUEHUSI CMECH B 3aBUCHMOCTH OT KOHIIEHTpalW{ TOIUIMBA IPEJCTaBlIeHbl Ha puc. 13.5.
[Ipockok Bcerma MPOMCXOAWT B HE3AIITPUXOBAHHOM 00JIaCTH, HAXOJSIICHCS TOJ KPUBOH
pockoka. Ilpyu yBenmMYeHUM CKOPOCTH MOTOKAa A0 3HAYEHHWs, NPEBBIIAIOIIET0 CKOPOCTh
IJIAMEHH B JIFOOOW TOYKE, TIaMs OTPHIBAECTCS OT TOPENIKHU U, YIAAISISICh, TIOJTHOCTHIO TaCHET.

TeopeTtndeckuii aHanM3 mpolecca B UTOTE JaeT OOOOIIEHHYIO 3aBHUCHUMOCTD

KPUTHYECKUX MapaMeTPOB MOTOKA Ta30BO3JYIIHOMW CMECHM M CKOPOCTH PacHpOCTpaHEHUS
IJIaMEHH, BBIpAXKEHHYIO yepe3 kputepuii [lekie: 4

rne We — cpeaHsisi CKOpOCTh IMOTOKa raza; d — BHYTPEHHHM IuameTp comia; a —
KOd(hDUIIMEHT TeMIepaTypornpoBOJHOCTH. DTO COOTHOIICHHE XOPOIIO OIKMCHIBAECT YCIOBHS
CTaOMIIM3aIMK KaK OTKPBITOTO IJIAMEHH, TaK M TUIAMEHH Ha MCKYCCTBEHHBIX CTaOWIM3aTOpax

TOPEHU.

]

Bnuanue nekomopuix ¢pus.-xum. pakmopoes na ycmoiuueocmsp 2openus

Brusanue cocmasa cmecu. Pemaromum Ui yCTOMYUBOCTH TOPEHUSI OKAa3bIBAETCSA
MOBEJICHUE HIDKHEHW KPOMKHM TUIAMEHH, TIe JIOKaJlbHAas CKOPOCTh IOTOKA paBHA CKOPOCTH
pactpoctpaHeHusi TiaMeHd. C M3MEHEHHEM COCTaBa CMECH HM3MEHSETCS HE TOJIBKO BBICOTA
IJIAaMEHH, HO U JUaMETP €ro OCHOBAaHMS (HO OH BCerna OOJIbIlie BHYTPEHHETO JMAaMETpa COILia
Ha cpe3e ropenkn). C yBeIMUEeHUEM ¢ IIMPUHA HIKHEH KPOMKH YMEHBIIIACTCS, 3aTEM OCTaCTCs
nocrosiHHOU. [IpenensHO AomycTHMasi CKOPOCTh OTpBIBA ISl JAHHOTO Tas3a OMpeAeIseTcs
COOTHOIIICHHEM

0
r1€e kopp — KOHCTAHTa OTPHIBA, IIOCTOSHHAS JUIS JAHHOIO ra3a U auamerpa orBepcrus; V' —
TEOPETHUUECKH HeOOXO0IMMOE KOJIMYECTBO BO3AyXa.

Brusanue nonepeunoco u 6cmpeunozo nNOMOKO8 6MOpUYHO20 6030yxa. JlaHHBIE
MOTOKM  CcTabunu3upytoT 1ams. CraOuinusupyromiee BIUSHUE IONEPEYHOTO  IMOTOKA
OOBSCHSACTCS YMEHBIIEHUEM pPE3yJbTHPYIONIEH CTpyd W OOpa30BaHHEM BHIXPEBBIX 30H 3a
TpyOKoit (ropenkoit). Haubosbiiee crabunusupyroniee BIUSHUE OKa3bIBAET BCTPEUHBIN MOTOK
BO3/lyXa, YTO OOBSICHSACTCS XapaKTePOM IIOJII CKOPOCTEH, aHAJIOTHYHBIM ITOJF0 CKOPOCTEH B
PEIUPKYISIMOHHBIX 30HAX.

Brusnue pasbaenenuss emopuunoco 6030yxa NpoOYKMAMU C2OpaHus. ITO UMEET
MECTO Tpu paboTe TOPEeNOK B OTrPaHUYECHHOM TOMOYHOM oObeme. Ha ycToWumBOCTH B
OTHOIICHUH MPOCKOKA TJIAMEHHU I1.C. BIUSHUS HE OKa3bIBAIOT. Y CTOMYMBOCTD MO OTHOIICHUIO K
OTPBIBY TUIaMEHHM CHIKaercs. [lpu ropenun B atmocdepe, pa30aBICHHOW MNPOAYKTAMH
CTOpaHwus, IiaMs CTAOMIM3UPYETCs HA 3HAYUTEIIBHOM PACCTOSIHUM OT YCThsl OTHEBOTO KaHaa,
ATO PACCTOSIHUE YBEIMUUBACTCA ¢ yMeHbIIeHHEM O, BO BTOPHYHOM BO3TyXe.

Brusanue monwyunel cmenok conia. YMEHbBIIEHHWE TONIIUHBI CTEHKH COIUIA
YBEJIMYHMBACT MPEACIIBI YCTOMYUBOCTH B OTHOIICHHUH MTPOCKOKA TUIAMEHHM, 3a CUET pPa30aBICHUS
HIOKHEH KPOMKH IUTaMEHH, T.€. 00CTHEHUS CMECH M YMEHBIIIEHUS CKOPOCTH PACIIPOCTPAHCHHUS
IIaMeHH. 3aMeHa OTHEBOI'0 KaHala MUJIWHAPWYECKOTO0 Ha KOHWYECKHHA TOTO KE JuaMerpa
YMEHBIIIACT KPUTHYECKYIO CKOPOCTh MTPOCKOKA TUTAMCHH.



Brusanue memnepamypvl cmeHKu CONIAQ 20peiku HaA Npeoenvl yCMOoUuvuUgoCmu
eopenus. llpu TOBBILIEHWH TEMIEPATypbl CMECH Mpeleiabl YCTOMYMBOCTH IIJITAMEHU IO
OTHOLIEHUIO K TPOCKOKY YMEHBIIAIOTCS, a MO OTHOLIEHHWIO K OTPBIBY — YBEIMYMBAIOTCS
BCJICJICTBUE YBEJIMYEHUS CKOPOCTH PACIPOCTPAHEHMS TUIAMEHHM MPU IMOBBIIIEHUH HadyaJbHON
TEMIIEPATYPBI TOPIOYEH CMECH.

Ha npakTuke noiorpeB cMecHu OCYILIECTBISIETCS OT HArPETOro KOpIyca TOPENKU B
pe3yibTaTe paguallMOHHOTO M KOHBEKTHUBHOTO TEIUIOOOMEHAa MEX]y TOPENIKOM, MiaMeHeM U
obOpabaTeiBaeMbIM u3aenueM. Ha paccTosHuu, paBHOM TINyOMHE NPOHMKHOBEHUS IUIAMEHH,
MOKHO CYMTaTh TEMIEpaTypy CMECH, paBHOW TeMmIepaType CTEHKHM OTHEBOIO KaHala.
CKOpOCTh INPOCKOKA IUIAMEHM C MOBBIIIEHUEM TEMIIEPATYPbl CTEHKHM KaHaja BO3PACTAET, U
00J1acTh MPOCKOKA TUIAMEHU YBEIMUYUBAETCS KaK B CTOPOHY O€IHBIX, TaK U B CTOPOHY OOraThIX
CMECEH.

MakcumalibHasi ~ CKOpPOCTh  NPOCKOKA IUIAMEHM  Ta30BO3AYILIHBIX  CMeEcei
YTJIEBOAOPOJHBIX Ta30B C JOCTATOYHOM TOYHOCTBIO MPSIMO MPONOPLUUMOHAIBHA KBaJpaTy
aOCOJIIOTHOM TEMIEPATYPbl CTEHKH OTHEBOTO KaHAJA U €r0 AUAMETPY.

C n1ocTaToYyHOM CTENEHbI0 TOYHOCTH JUISl MPAKTUYECKHX pPacYETOB CKOPOCTH
MPOCKOKA WM OTPbIBA TUIAMEHHM, a TaKXKe JJIs1 ONPEACICHUS] KPUTHUYECKUX IPAUEHTOB MOXKHO
NPUHUMATh HAYaJbHYIO TEMIIEPATypy TOPIOYEil cMecH, paBHOM TeMIlepaType CTEHKU OTHEBOTO
KaHana.

[TpunoxxeHue K nekuu 8.
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Jlekuus 9
T'azozcopenounvie ycmpoiicmea

OcHosHble mepmunbl U onpeoenenus. 1a30ropeJoYHbIMU  YCTPOMCTBAMU  HA3bIBAIOTCS
YCTPOMCTBA, TEHEPUPYIOIIME TEIUIOBYID DJHEPIHMI0 B BHUAEC pPa3orpeThiX JI0 BBICOKOU
TEMIIEPATYPbl TNPOAYKTOB CropaHus raza. [a306oiu 2openxkou Ha3bIBAETCA YCTPOWCTBO,
o0OecreunBaroliee YCTOMUMBOE CXKHIFaHWE Ta3000pa3HOr0 TOIUIMBA W BO3MOXKHOCTh
peryJIMpoBaHMs Mpolecca ropeHus. 1'azoBas ropeyika OCylmEeCTBIIET M0Jayy ra3a U Bo3AyXa B
30Hy ropeHus, oOecrieunBas cMeceoOpa3oBaHHe, BOCIUIAMEHEHHE M cTabmim3ainuio ¢akena.
["a30BBIE TOPENKH OCYIIECTBISIOT MPEe0Opa3OBaHHE XMUMHUYECKOW PHEPrHH Ta3a B TEIUIOBYIO.
["a3oropenodnbie yCTPOMCTBA JOKHBI OBITh KOMITAKTHBIMH, YAOOHBIMH M HaJEXKHBIMH B
skcrryaranuu. OOmue TeXHuUeckne TpeOoBaHus K ra3oBbIM ropenkam ompeaensaores [OCT
21204-97.

Pabora KaxI0il TOpENKM  XapaKkTepU3yeTcs OCHOBHBIMH  IapaMeTpaMu,
onpeeNsIeMbIMU IPU UCTIBITAHUSX:
* TEIIJIOBOM MOIIIHOCTHIO;
* K03(ppumeHToM pabouero peryaupoBaHus;
* IaBJICHUEM T'a3a U BO3/yXa U UX PacX0JlaMH;
* KOHIICHTpAIlMSAMH OKCHJA YIJIEpoJa, JJUOKCHUIA CEphbl, OKCHJIOB a30Ta B CYXUX
Hepa3z0aBICHHBIX IPOIYKTaX CTOPAHMUS;
* Maccou " T.1.
PaccMoTpyM HEKOTOpbIE TEPMHUHBI M ONPEAEIICHHS OCHOBHBIX [apaMETpPOB, KOTOPHIE
HE3aBUCUMO OT KOHCTPYKTHBHOTO MUCIIOJIHEHUS TOPEJIOK SBISIOTCS OOIIMMH.
TerutoBasi MOIIHOCTh TOPENKH Pr — 3TO KONMMUYECTBO TEIIOTHI, 0Opa3yrolieecs: B pe3ybTare
CKUTaHus ra3a Vr, MOJBOJUMOIO K TOPEIKE B €IMHUILY BPEMEHU:

P, =V.QF,

Paznuyaror MakcuManbHyH0, HOMHHAJIBHYHO M MHUHUMAIBHYI  TEIJIOBBHIC
MOIIIHOCTH Tropeniku. Ha mpakTuke MNONb3YIOTCS TakKe MOHSATHEM MUHUMAaIbHOW paboyeit
TEIJIOBOM MOIIHOCTU TOPENIKHU P min pas MPU KOTOPOM MOKa3aTeau €€ padoThl COOTBETCTBYIOT
YCTAHOBJIEHHBIM HOPMaM.
Koaddunment padbouero perynupoBanus ropenku K,, — oTHOIIEHHEe HOMUHAILHON TEIIOBOM

k= fimin

MOIITHOCTH TOPEJIKM K €€ MHUHHMaJIbHOM pabodeil TEeTuIoBOM MOITHOCTH: PP Pinpas
Koaddummentsr pabouero peryiupoBaHUs TOPENKH JOHKHBI COOTBETCTBOBATH 3HAYCHUSIM,
IpUBEJACHHBIM B Ta0iuIe npuioxkenus. Koaduiment npeneasHoro peryiupoBaHus TOPEIKU

Kipp — OTHOIIEHHWE MaKCMMaJIbHOM TEIUIOBOM MOIIHOCTH K €€ MHWHHUMAJIbHOW TEIJIOBOU
K = Prmax
np.p =

MOIIHOCTH: P min

Jluanason pezynupogarnusi meniogou MOWHOCMUY 20peiKu — IAANa30H, B KOTOPOM
W3MEHSETCS TEMIOBask MOIUTHOCTh TOPEIKH BO BPEMS SKCILTYaTaLUH.

lasnenue eaza neped copenxoiti — pnaBieHHEe (MaKCUMalbHOE, HOMHUHAIBHOE,
MUHUMaJbHOE pabodee, MHUHUMAIBHOE), HW3MEPEHHOE IIOCIE€ TOCIETHEro IO  XOIy
PEryJIMPYIONIETO WA 3alOPHOrO0 OpraHa TOpPEIKH U COOTBETCTBYIOIIEE MAaKCHUMAaJIbHOM,
HOMUHAJIBHOW, MUHUMAJILHOUM padodei UM MUHUMAJIBLHOUN TETUTIOBON MOIITHOCTH TOPEITKH.

Homunanvuas omuocumenvras onuna gaxena NpeacTaBiseT coO0il paccTosHHE
no ocu (hakena OT BBIXOJHOTO CEUYEHUS TOPENKH, U3MEPEHHOE (MPU HOMUHAIBHOW TEII0OBOM
MOIITHOCTH) B KaJIUOpax BBIMYCKHOI'O OTBEPCTHS /10 TOUKH, rie KoHueHTpamus CO; (pu o = 1)
cocTaBiseT 95 % OT MaKCUMaJIbHOTO 3HAYEHUS.



Yoenvnas memannoemxocmv 2openrku — OTHOILIEHHE MAacChl TOPEIKH K
HOMUHAJIBHOW TEIUIOBOM MOITHOCTH.

/lasnenue (paspsowcenue) 6 kamepe cz2opanus WU3MEPSETCS B 30HE BBIXOJHOIO
CEYEHUS FOPEIIKK TP HOMUHAIBHOM TEIJIOBOM MOIIIHOCTH.

llymoeasa xapaxkmepucmuka 20peiKu — YPOBEHb 3BYKOBOTO JaBJICHHS,
CO3/1aBaeMoro paboTaroIieit Topeakoi B 3aBUCUMOCTH OT CIIEKTPa YacTOT.
Aemomamuka 2openku — KOMIUIEKC DJJIEMEHTOB, OOecleunBarouux MycK,

aBTOMATHUYECKOE PEryJIMpPOBaHUE U KOHTPOJIb 0€30MaCHOCTH TOPEIIKH.

Cucmema KOHMpOJA NAAMeHU BKIIOYAET B ce€0sl yCTPOUCTBO KOHTPOJIS TJIAMEHU U
YIIPaBJISIEMBIA 3TUM YCTPOMCTBOM 3alIOPHBIN KJIAIIaH.

TI'openxa ¢ pyunvim ynpasieHuem — 3TO TOPENKa, B KOTOPOU PO3KHUT, U3MEHEHHE
pexuma paboThl TOPEIKU 1 HAOIIOACHHE 3a pa00TOM TOPEIKU BBITIOIHSIET OnepaTop.

Aemomamuueckas 2opeika — TOpelKa, OOOpyJOBaHHAs aBTOMATUYECKUMHU
YCTPOWUCTBAMH: JUCTAHITMOHHBIM 3alajbHBIM, KOHTPOJS IUIAMEHH, KOHTPOJSI JaBJICHUS
TOTUIMBA W BO3/yXa, 3allOPHBIMH KJalmaHAMW W CPEJCTBAMH YIPABICHUS, PETYJIUPOBAHUSI U
CUTHAJTH3AIIIH.

Fbnounas eazosas eopenka — ra3oBasi TOpelKa, CKOMIIOHOBaHHAs ¢ BEHTHIISITOPOM
B €JIMHBIN 0JI0K, 000y O0BaHHAS CPEJICTBAMHA aBTOMATHYECKOTO YIIPABJICHHS M PEryJIHPOBAHUS.

3ananvHoe ycmpoucmeo — YCTPOWCTBO ISl PO3KUTa TOPEIKHU. 3anaivHas
2openka — BCIIOMOTaTeNbHas TOpelika, CiysKaias Jisl pO3>Kura OCHOBHOM.

OcHogHble pynKyuu u InemeHmol 20peiox

[Iporiecc cxxuranus ra3a yclIOBHO pa3/iesieTCs Ha TPU OCHOBHBIX CTaUU:
* CMEIIICHUE Ta3a C BO3/LyXOM i TOpeHus (IMOArOTOBKA TOPIOYEH CMECH);
* IOJIOTPEB TOPIOYEH CMECH JI0 TEMIIEPATyPhl BOCILIAMEHEHHS,
* COOCTBEHHO MPOIIECC CKUTAHUSI — TOPCHHE.

B cooTBeTcTBUM ¢ O3THM Ta30TOPEIOYHBIC YCTPOWCTBA, O0OECIICUNBAIOIIHIEC
C)KHTAHWE Ta3a, BBITONHIIOT CIASAyIImHue (QYHKIUU: MOATOTABIMBAIOT Ta3 M BO3MYX IS
ropeHus, MpuaaBas UM TpeOyeMoe HalpaBiICHHE M CKOPOCTh JIBIKCHHUS, TOJTOTaBIMBAIOT
TOPIOYYI0 CMECh; CTaOWIM3UPYIOT TOPEHHE;, OCYILIECTBIAIOT IMOAady TOpIOYe cMecHu WiIH
IIPOYKTOB CrOpaHus B pabodee MpOCTPAHCTBO UITU U3 HETO.
HesaBucumo OT THIa BCE TOPEIIKU UMEIOT 00IIHNE KOHCTPYKTUBHBIC 3JIEMCHTHI:
* YCTpOMCTBA JIJIs TTOABOA T'a3a (COIUI0) U BO3ayxa (BO3IyXOBO);
* CMECHUTEIb U TOPEJIIOYHYIO HACA/IKY CO CTAOMIIM3UPYIOIIUM YCTPOHCTBOM.

Conzo mpeHa3HAYCHO /IS TIO/Ia4d OMPEICICHHOTO0 KOJIMYECTBA Ta3a, a MHOT/IA U
BO3/lyXa C OMPEIETICHHON CKOPOCTHIO B CMECUTENBHYIO YacTh TOPEIIKH.

B030yx0600 — KOHCTPYKTHBHBIA 3JIEMEHT JIJIsl TIOJa4u BO3yXa B HEOOXOIUMOM
KOJIMYECTBE M TPEOYEeMOW CKOPOCTHIO.

Cmecumensy TIpeAHA3HAYCH JJIS TOATOTOBKH TOPIOYEH CMECH JUIsi TOPSHHS B
IpoIiecce B3auMOJICUCTBHS CTPYH Ta3a C BO3AYIIHBIM TTOTOKOM.

lopenounas macaoka TpeqHa3HAUYEHAa IS pacOpeleNieHus Ta3a  WiH
ra30BO3AYIIHON CMECH IO BBIXOJJHOMY CEUEHHUIO.

Cmabunuzamopsl TpeTHA3HAYCHBI TSI OOECIeYeHHsT YCTOWMYMBOCTH TIpoliecca
TOPEHUS, TIPEIOTBPAIIICHHS OTPBIBA M MPOCKOKA TIJIaAMEHHU.

B 3aBHCHMOCTH OT THIIa TOPENTKU WM YCIOBUN SKCILTyaTalluu €€ KOHCTPYKTHUBHBIE
AJIIEMEHTHl UMEIOT pas3nuyHoe odopmiieHHe. B  HEKOTOpBIX KOHCTPYKIHMSIX OTHAEIbHBIC
AJIEMEHTBI MOTYT OTCYTCTBOBATh MJIM KOMIIOHOBATHCS B OJIHOM JIETAIIH.

[Ipunoxenue K aeKuuu 9



Tabauua 14.1

Koaddmumentsl padouero pery/iHpoBaHus ropeiku

Knace ropefiki no cnocody noaativ BO3ayxa Kosduument pabouero
M CTENMEHM MOATOTOBKH FOPIOUEH CMECH peryiuposatua K, He MeHee
3

[OpesiKu € [PHHYANTEILHOH nojaavye Bo3-
AyXa ¢ MOJIHBIM MpeJBapUTEIbHBIM CMELIC-
HHEM, MHXKXEKIIMOHHBIC NOpeiKi € NOJTHBIM
npe/iBapuTE/bHbIM CMELIEHHEM

[openkyu ¢ MPUHYAUTEILHOU noaavyei BO3- 4
JyXa ¢ HeMOJHBIM Pe/1IBAPUTENBHBIM CME-
ILIEHUEM

[opesku ¢ NMPUHYANTEILHON foaavuei Bo3-
ayxa 6e3 npeaBapuTe/ibHOro CMELICHNUA,
rOpesiky ¢ Mofayuei BO3ayxa 3a CUeT paspe-
weHus 6e3 mpeaBapUTe/IbHOTO CMELLICHHA,
MHKE KLIMOHHBIE TOPEJIKU C UaCTHUHOM 110~
Aaueil NepBHYHOrO BO34yXa

2

BecruiaMeHHBIE NMAHE/bHBIE TOPEJIKH

MpuMeuaHue. YKazaHHbe koahduLMenTsl pabouero peryMposannst HE OTHO-
caTes K GIOYHBIM TOPEJIKAM CO CTYTNICHYATBIM PeryMpoBaHHeM; 3anaibHLIM ropenKaMm;
ropeiKaM, TipeiHasHauYeHHbIM [U1s TETUIOBBIX arperatoe, He TpeOyIoUIMX YKa3aHHBIX 3Ha-

yeHnit K, p.

Jlekmusa 10
Knaccugpurkayus 2azosvix 2openok

['openku MoryT OBITh KIIaCCU(UIIMPOBAHBI 11O PA3TUIHBIM MTPU3HAKAM:

* 110 AyivHe (pakena (JIMHHOIJIAMEHHBIE, KOPOTKOIUIAMEHHBIE);

* CBETUMOCTH IJIAMEHU (CBETAILIUECS WM CIa00CBETSIIUECS);

* TEIJIOTE CrOpaHus raza (BBICOKOKAJOPUIHBIC, HU3KOKAIOPHIHBIC);
* TaBJICHUIO ra3a nepej ropekoi (HU3Ko- U BBICOKOHAIOPHBIE);

* YUCITY MOABOJAIIUX TPYOOIPOBOIOB (OJIHO- U IBYXIPOBOAHBIE).

B coorBerctBun ¢ ['OCT 21204—97 mno cnocoby momaun BO3ayXa W
KOd(pPUIIMEHTY o, pa3nuyaroT ropeiku: auddys3nonubie ¢ o = 0, HHXKEKIIMOHHBIC ¢ o > 1 1 oy
<1 u ¢ NIpUHYAUTENBHON NO1aueld Bo3ayXa (IyThEBbIE).

Jughgyzuonnvie eopenxu (puc. 14.1, a). 1o Hambosee MPOCTHIE YCTPOWCTBA,

MPEACTABIAIONINE €000 TpyOy C TPOCBEPIICHHBIMU OTBEpCTUSIMH. ['a3 BBITEKaeT wu3
OTBEPCTUH, a HEOOXOAWMBIA IJII TOPEHUS BO3AYX MOCTYIMAET MOJHOCTBIO M3 OKpYKAroIIei
cpenbl. B and@dy3noHHBIX Topenkax MpoIecchl CMENIMBAHUSA Tra3a ¢ BO3AYXOM M TOPCHHE
COBEPIIAIOTCS MapauIeIbHO Ha BBIXOJIE Ta3a U3 TOPEIIKH.
JlocTOMHCTBaMH JaHHBIX TOPEJIOK: Malible TabapuTHBIC pa3Mephl M IMPOCTOTAa KOHCTPYKIIHUH,
yI00CTBO M 0€30MacCHOCTh KCIUTyaTallid, BBICOKAs YCTOMYMBOCTD IJIAaMEHU 0€3 MPOCKOKOB U
OTpBIBA, BBICOKAsl CTETEHb YEPHOTHI IJIAMEHHU, IIUPOKUI AUana3oH PEryJIUpOBaHUs TETIOBON
MoImHOCTH. HenoctaTtku: MOBBIMIEHHBIH KOA(DPUIIMEHT M30BITKA BO3/yXa, IUIOXHE YCIOBHS
JIOTOPaHMsSI Ta3a U BBIJICTICHUE TPU CKUTAHUH YTIEBOJOPOJHBIX T'a30B MPOJIYKTOB HETOIHOTO
CrOpaHusl.

OTH TOpENKH WCHONB3YIOT TPU CKHUTAHUU TPUPOJHBIX M COKIKEHHBIX
YTIIEBOJOPOIHBIX Ta30B, KOTJa TpeOyeTcs MONydYeHUE JJIMHHOTO CBETSIIETocs (KOITSIIETO)
dakena ¢ paBHOMEPHON TEeMIEPAaTypoH MO €ro JUIMHE: B MeYax MapTCHOBCKUX, IIEMEHTHBIX,



CTEKJIOBAPOYHBIX, a TAaKXKE€ B Ieuax /Jid MOJYYEHHUs ra30BOW caxu. B OTIenbHBIX ciydasx
TaKhe TFOpeSIKM HE3aMEHHUMBbI, HalIpUMEP, B BBICOKOTEMIIEPATYPHBIX IUIABWIIBHBIX I€4Yax, IIe
TpeOyeTCs MOIyYeHHE PaCTAHYTOro (hakesia ¢ BBICOKOW CTENEHbIO YEPHOTBHI.

Hnocexyuonnvie copenxu (puc. 14.1, 0, B). T0 ropenku, B KOTOpble HEOOXOAUMbIN
JUIsL TOPEHHUsS] BO3AyX MOCTymaer MmoiaHocThio (o > 1) wim yvactuyHo (o, <1) B KauecTse
NEPBUYHOr0, a MoJlaya €ro OCYIIECTBIISIETCS 32 CUET KMHETHYECKOM HSHEpruud CTpyH rasa,
BBITEKaIOIIEro u3 coria. [Ipoiiecchl cMemrBaHus ra3a ¢ BO3JyXOM U FOPEeHUsI pa3JiesieHbl, IPU
ATOM 00ECTIeUnBAETCs XOPOIlee CMENIMBAHUE T'a3a C BO3yXOM.

B WHXEKIMOHHBIX Topeikax ¢ o; > 1 ra3, BbIT€Kas U3 coria ¢ OOJbIION
CKOPOCTBIO 3a CUET KHHETUYECKON 3HEPIUHU CTPYH, 3aCACBIBAET B MHKEKTOP U3 OKPYIKAIOIIETO
IPOCTPAHCTBA BO3AYX B KOJWYECTBE, HEOOXOJUMOM JUIsl e€ro mojHoro cropanus. IIpomecc
C)KMTaHHs NPOUCXOJUT MO KWHETUYECKOMY MPUHLMITY: IOJYyYEHUE KOPOTKOTO IUIAMEHHU C
BBICOKOW TeMmriepaTypoil. B ropenke aBroMaTH4ecKd OOECIEYMBACTCS COOTHOIICHHWE ra3za u
BO37yxa B pabodyeMm jaMarna3oHe, T.€. MOCTOSHHBIM 0, HE3aBHCHUMO OT M3MEHEHUS JaBJICHUS.
Takue ropesku UMEI0T HU3KYI0 YCTOMYMBOCTh K 00pa30BaHUIO MPOCKOKOB M OTPhIBA IIJIAMEHH,
M03TOMY TPEOYIOT IPUMEHEHHS CTa0MIN3aTOPOB. MHKEKIIMOHHBIE TOpENKH ¢ o > 1 padoTator
Ha rase cpeanero aasieHus (10...90 kl1a).

B MHXEKIIMOHHBIX TOpenkax ¢ o < 1 BbIOOp 3HAYEHUs O 3aBUCHUT OT JUana3oHa
yCTOMUYMBOM paboThl. OOBIYHO MHKEKIIMOHHBIE TOPENKU ¢ o < 1 paboTaloT Ha ra3e HU3KOTO
nasieHust (no 2 klla). C yBenuueHueM 3HayeHUs 0, MPOUCXOAMUT TEepexoi B 00JacTb
KMHETUYECKOrO0 TIpollecca CrOopaHusl Ta30BO3IYLIHONM CMECH, KOTOPBIM XapaKTepU3yeTcs
HU3KOM YCTOMYMBOCTBIO T'OPEHHUs, T.€. BO3MOXKHOCTBIO IPOCKOKA M OTpbIBa IUlaMeHu. Ilpu
MalbIX KO3(QPUIMEHTaX MEPBUYHOIO BO3/AyXa HPOUCXOAMUT Pa3JIOKEHUE YIIIEBOJAOPOIOB C
00pa30BaHUEM Ca)KH, YTO IPUBOJUT K CBEUCHHIO TUIAMEHU U XUMHUYECKON HEMOJIHOTE TOPEHUsI.
Takas paborta ropeiok ¢ MaibiM KO3(PQUIIMEHTOM MEPBUYHOTO BO3AyXa HEXenarelbHa (W3
YCThSl TOPEJKU BBIXOJUT ra30BO3IYIIHASI CMECh C U30BITKOM TOPIOYEro, T.€. ra3, CMEIIaHHbIN
TosibKO ¢ 50...60 % Bo3ayxa OT TeopeTuyecku HeoOxoaumMoro). [loaTomy /uisi MHKEKIIMOHHBIX
ropesniok ¢ o < 1 Tpedyercst opraHn30BaTh MOABOA BTOPUYHOTO Bo3ayxa (cMm. puc. 14.1, B), a B
TOTKaX, IJIe YCTAaHABIUBAKOTCS 3TU TOPEIIKH, T0OJKHO OBITh pa3peXxeHHe.

[Inamsi TOpeNKHu COCTOMT M3 BHYTPEHHErO M BHEIIHEr0 KOHYCOB. BHyTpeHHMI
KOHYC TPEJICTaBIIsIeT CO0OM MOBEPXHOCTh OCTAHOBJIEHHOTO (DPOHTA IUIAMEHH, TJE BBITOPAET
4yacTh TOproYero, oOecrieueHHas MEePBUYHBIM BO3AyXOM. ['OpeHHe Ta30BO3AYIIHON CMECH BO
BHYTPEHHEM KOHYC€ KHUHETHYECKOE. BHYTpeHHHI KOHYC IUIaMEHH SIPKO OYE€pYEH U HMEET
3€JICHOBATO-roy0oi 1BeT. BHemHwuii KoHyC mpencraBiseT co0Oil MOBEPXHOCTh, TI/€ B
pesynbrate AudQy3un OKpyXkKarollero Bo3AyXa BBITOpaeT ocTaBlIasics yacThb rasza. Ilporecc
CropaHusl Ta3a BO BHEIIHeM KoHyce nuddy3nonHbi. Takue ropenku 00yanatoT OOJBIION
YCTOHYHMBOCTBIO K OTPBIBY U IPOCKOKY TJIAMEHU U HE TPEOYIOT MPUMEHEHHS CTa0MIIN3aTOPOB.

NHXEKIMOHHBIE TOPENKU € o < | IOpPUMEHSIOT B OBITOBBIX Ta30BbIX IUIMTAX,
OPOTOYHBIX M E€MKOCTHBIX BOJOHArpeBaTeNsIX, PECTOPAHHBIX IUIUTaX, CEKIUOHHBIX
OTONUTENBHBIX KOTJIAX U OTOMUTEIbHBIX NEeYax.

Topenku ¢ npunyoumenvrnou noodaveti 6o30yxa (puc. 14.1, 1). Bozayx,
HEOOXONUMBIA NJiIi TOPEHMs, B TaKWE TOPEJIKH IOJAETCS BEHTUIATOpoM. ['a3 u3 cora
NOMaJaeT B 3aKPYUYCHHBIA MOTOK BO3JyXa, U MPOUCXOAUT MX CMEIIMBaHME. [ 'a30BO3IyIIHAS
CMECh 4epe3 HACAIOK IMONAJaeT B TOMNOYHOE IPOCTPAHCTBO. ['OpeNIKn JaHHOTO THIA OCHALIEHBI
crabunu3zaropamu. B cxemMe OOBS3KM TOpENOK IMPEeAyCMaTpUBAETCS YCTAHOBKA KJiaraHa
OJIOKMPOBKH, OTKJIIOYAIOLIET0 I0/1auy I'a3a IpU NPeKpaIleHny Mo1auu BO31yXa.

IIpouecc cMemrBanus ra3a ¢ BO3yXOM 3aBUCUT OT KOHCTPYKUMU cMecutens. [lpu
MOJTHOM IPEIBAPUTENIbHOM CMEIIMBAHUU MPOIIECC TOPEHUs] KUHETUYECKUH, I1amMsi oOpasyercs
KOPOTKOE C BBICOKOM TEMIIEPATYPOH.



CxeMbl TOpeIoK ¢ MPUHYIMTENBHOM M0/1aYeil BO3/lyXa NpUBeAEHbI Ha puc. 14.2. B
ropeike Ha cxeme | raz u Bo3ayX MOCTYNArT K MECTY CrOpaHus pa3leibHO, MMapauieIbHbBIMU
notokamu. CMeNMBaHue MPOUCXOUT MEJIEHHO, TopeHue auddysuonnoe. [1nams obpazyercs
JUIMHHOE CBETALIEECS C HEBBICOKOM Temmeparypoil. B ropenke Ha cxeme II moBepxHOCTB
CONPUKOCHOBEHHSI TOTOKOB Ta3a M BO3AyXa YBEIMYMBAETCS 3a CYET IMOJAYM ra3a BHYTpb
BO3/IyIIIHOTO MMOTOKA. J[JTMHA TIaMeHu Py 3TOM YMEHbILIAETCS.

Eme  Oonpiiee  ymeHbIIEHHME  JUIMHBI  IUJIAMEHHM  JIOCTUTAeTCs  MyTeM
IPEeIBAaPUTEIBLHOIO CMEIINBAaHUs ra3za ¢ Bo3ayxoM (cxema III). Yiydmenue npeaBapuTeabHOro
CMEIIMBAHUs Tra3a C BO3AYXOM JIOCTUIAeTCS YCTAHOBKOM B TOPEIKH 3aBUXPUTEI,
3aKpYUYMBAIONIETO MOTOK Bo3ayxa (cxema [V).

JUtg yBenu4eHMs IUIOIIAJM CONPUKOCHOBEHHMS ra3a € BO3AYyXOM HCIOJIB3YIOTCS
TOpENKA C MHOXECTBOM MEJKHUX OTBEPCTHM B KOPIYCE, HANPABIEHHBIX IOJ YIJIOM K
pPEeIBApUTETHLHO 3aKPYYCHHOMY TIOTOKY Bo3ayxa (cxema V). Ilpum stom oOpasyercs
paBHOMEpHasl ra3oBO3ylHas cMmech. [Ipoliecc ropeHus KHHETUYECKUH, miiamsi oOpasyercs
KOPOTKOE C BBICOKOUM TEMIEPATYPOH.

Ecnn nmopaBarh ra3 B 3aKpy4eHHBIM BO3JYLIHBIM IOTOK HE TOJBKO W3 LEHTpa
ropenku, HO U ¢ nepudepun (cxema VI), To obecrednBaeTcss paBHOMEPHOE paclpeneseHue
ra30BbIX CTPYH B BO3AYIIHOM IOTOKE.

3aKkpyuyuMBaHHE BO3AYLIHOTO TOTOKa MOXET OCYIIECTBIATHCS JIONATOUYHBIM
HaIPaBJISAIOLUM annapaToM (YIUTKOM) TaHT€HLUAIbHBIM IIOJIBOIOM K TOPEJIKE.

['openku ¢ NpUHYAUTEIBHOM MOJa4yel BO31yXa B 3aBUCUMOCTH OT KOHCTPYKIIHMH
paboTaroT Ha ra3e HU3KOIO WJIM CPEJHEro AaBiieHus. VX NpUMEHSIOT JUIsi MPOMBILIUIEHHBIX
TEII0ArperaToB: KOTJIOB, Ie4Yell, CymIWIOK. ['OpeNKku MO3BOJIAIOT MCHOJIB30BATH TEIIOTY
OoTpaOOTaHHBIX JBIMOBBIX Ta30B 3a CYET IMOJOrPeBa B TEIUNIOOOMEHHUKax (peKyneparopax,
pereHepaTopax) BO3/lyXa, MOJIaBa€MOro [JIsi TOPEHHUs,, 4YTO Mo3BojsieT moBbicUTh KIIJ]
TEII0arperaTos.
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Puc. 14.2. CxeMbl ropenok ¢ npuHYAXTENbHON Noja4eil Bo3ayxa:
| — pasnensHast nogava raza u sosayxa; |l — nomaua raza v BO3NYXa CHYTHBLIMM TIOTO-
KamMH (ropeika «tpyba B TpyGe»): 111 — monaua rasa w Bosnyxa c NpeABapuTEe]LHbIM

cmelneHdeM; IV — nogaya rasa v Bo3ayxa ¢ yIy4lieHHBIM CMELLICHHEM 3a CHCT 3aBMX-

puTEns; V — yiyylleHHOe CMElEHHE 3a CUET NPENBAPHUTENbHON 3aKPYTKH BO3/yXa W

NMoJaqyy rasa noj yrnoM K ocH ropeaku; VI — ynyyimeHHoe nipeasapuTebHoOe cMeLe-
HHE Tasa M BO3NYXA 33 CUET NOJ44H YACTH Ia3d nmo nepudepHn KOpryca ropeikm
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Puc. 14.1. Cxemui ropesnok:

d — MADDYINOHHON; § — WHKEKILMOHHON ¢ o > 1, 8§ — MHXKEKUHOHHOH ¢ o, < |:
 — C MPUHYAMTENLHON nonave sosgyxa; | — BO3IYIIHAA 3aCTOHKA: 2 — con.uol' 3 Z
HiKEKTOP; 4 — roproBuHa; 5 — andby3op; 6 — Hacanox; 7 — orHeroe DTBED:;";'HE'
N — Komnektop; 9 — rasopacnpemeiMrensHoe yetpolicto; [ — 3apuxpurens:; I/ Z
OTBEpCTHE 1A BRIXOMA raza; /2 — Kophyc ‘

Jlexkmus 11
Oobugue mexnuueckue mped08anHus K 2a306blm 20peiKkam
Ha ocHOBaHuMM ombITa DKCIUIyaTallUM M aHAIW3a KOHCTPYKLMH YCTPOWCTB
chopMyJIMPOBaHbI OCHOBHBIEC TPEOOBAHUS K KOHCTPYKIIUSIM Fa30BBIX TOPEJIOK.
["openku AOKHBI OBITH BO3MOXXHO 00Jiee MPOCThIMU: 0€3 MOBMKHBIX YacTel, 0e3
YCTPOMCTB, U3MEHSIOIINX CEYEHUE IS MPOX0Ja ra3a M Bo3AyXa, U JeTAICH CIOXKHON (OpMBI,
pacCIloOKEHHBIX BONMM3M Hocuka ropenku. CedeHus I BBIXOJa Tas3a, BO3JAyXa U
ra30BO3IYITHON CMECH B IPOIIECCE AKCIUTyaTallMK JOKHBI ObITh HeM3MEHHBIMU. KondyecTBo
MOJIaBa€MbIX YEpe3 TOPEJIKy Tra3za W BO3AyXa ClielyeT H3MEHSTh TOJBKO JPOCCEIbHBIMHU
YCTPOMCTBAMHM, YCTAHOBIICHHBIMH Ha TIOJIBOJISIIHNX TPYyOOIPOBOIAX.
Ceuenus s MPOXOJIa ra3a W BO3AyXa B TOpENKe W KOH(UTypamusi BHYTPECHHUX
MOJIOCTEN JTOJDKHBI 00€CTieunBaTh MUHUMAIBHOE COMPOTHUBIICHUE HA MYTH JABWKCHUS Ta3a U



BO3/lyXa BHYTpHU Topeinku. JlaBieHue raza M BO3ayXa JOJDKHO OBITh HMCHOJIB30BAHO IS
CO3MaHMs TPEOYEMBIX CKOPOCTEH B BBIXOJHBIX CEUCHMsIX Topenku. [logadya Bo3myxa B TOPENKY
JOJKHA OBITh perynupyeMoi. [Ipu ocyniecTBIeHU YaCTUYHOTO TPEABAPUTEIBLHOTO CMEIICHUS
ra3a u BO3/yXa CJEIyeT MCIOJb30BATh KaKOH-IUOO OJUH CHOCO00, a HE YCIOXKHSITh TOPEIKY
OOJIBIIMM YHKCIIOM 3JIEMEHTOB OJHOTO M TOTO >K€ Ha3HAUYCHUS, HANpUMEp I YIydllleHHs
cMmemeHust. Jjig cTabunn3anuy TopeHus MPEeANoUTUTENIbHEE adPOAMHAMUYECKUE METOIBI, T.€.
CO3JIJaHWE 30H IUPKYJSIUM TPOJYKTOB CrOpaHuUs, KOTOpPHIC MO/KUTAIOT Ta30BO3IYIIHYIO
CMECh.

Hasznauenue. HoMuHanbHasi TEIJIOBasg MOIIHOCTh KaXJOW TOPENIKU JOJIKHA
COOTBETCTBOBATh HOMHHAJIBHOM TEIUIOBOM MOIIHOCTH, YCTAHOBJIEHHOM MJI1 TOPEJIOK JAaHHOTO
tunopasmepa (npenenbubie oTkiaoHeHus +10...-5%).

Tpebosanus k aemomamuxe. ABTOMAaTUYECKHE TOPEIKH JTOJDKHBI pabOTaTh MpH
NOJAIep>KaHUM JIaBJIICHUS ra3a mepesi OCHOBHBIM 3allOPHBIM OpPraHoOM C TOYHOCTBIO +15 % oT
HOMUHAJILHOTO 3HAYEHUS; JJI Ta3a HU3KOro AaBieHus Ao 5 klla; nis rasa cpeHero JaBiieHUs
1o 100 klla. B aBTOMarndeckux ropenkax JOJKHBI BBITOIHATHCS CIEAYIOIIME ONEPALUU: ITYCK
TOPEJIKHU MO0 MPOorpaMMe, 3aBUCSIIEH OT €€ MOIIHOCTH (BKJIIOYasl MPOAYBKY KaMepbl TOPEHUs U
JIBIMOXOJIOB); TIEpPEeBOJ €€ B paboyee COCTOSHUE; PEryJMpOBaHUE TEIVIOBOW MOIIHOCTH;
KOHTPOJIb TTapaMeTPOB OE30MAaCHOCTHU TOPEJIKM M TEIJIOBOM YCTAHOBKH; BBIKJIIFOUEHUE TOPEIIKU
MIPU HEJIOMYCTUMBIX OTKJIOHEHHSIX KOHTPOJIUPYEMBIX IMapaMeTPOB.

Ilyck He OMKEH OCYILIECTBIISITHCS B CIEAYIOIIMX CIy4asx: MPEKPALICHUE MO1aun
ANIEKTPOIHEPTUM; JABJICHUE Tra3a 3a OCHOBHBIM 3amopHbiM opraHom Ha 30 % Huxke
HOMUHAJIBHOTO 3HAYE€HUS; HEJONYCTUMBbIE OTKJIOHEHHUS KOHTPOJIUPYEMBIX MapaMeTpOB
TEIJIOBOM YCTAHOBKHU; HEJOCTAaTOK BO3[yXa JJIA TOPEHHUS; HEMOJAIKU YCTPOWCTB MPOMYBKH,
OTBOJIa WJIM PELUPKYJISIIIUU MPOAYKTOB CTOPAHMS; KOPOTKOE 3aMbIKAHUE WJIM Pa3phbIB B 1aTUHKE
KOHTPOJIS TUTAMEHHU JIN0O CBS3M JATYHKA; MPHU IyCKe HE 00ECTICUCHBI YCIOBUS JUTsl O€30TIaCcHOM
JKCIUTyaTall Topenku (TpeOyeMasl TeMmiieparypa TOIUIMBA, JIaBJIICHUE pPaCHbUIMBAIOIIETO
BEILIECTBA, YACTOTA BPAIICHUSI MEXAaHUYECKOTO PACIbUIMBAIOIIETO YCTPOIMCTBA U JIp.); CUTHAT O
HapyIIEHUU TEPMETHUYHOCTU 3allOPHOr0 OpraHa (y TOpesioK, OCHAIEHHBIX aBTOMATUYECKUM
KOHTPOJIEM T€pMETUYHOCTH). B aBTOMaTHueckux ropesikax He JAOMyCKaeTcs Mmojava TOIIMBA B
OCHOBHYIO TOpEJIKY, MOKa HE BKJIIOYEHO 3alajibHOE YCTPOWCTBO WJIM HE TMOSBHJIOCH ILJIaMs
3anajbHOM TOpenKku. ABTOMAaTHKa JOJKHA OOecCleurBaTh 3alIUTHOE BBIKIIOUEHUE Ta30BOM
TOPEJIKH, €CIIU TP €€ PO3KUTE HE MPOU30IAET BOCINIAMEHEHHE TOTIMBA B TEUEHUE HEe OoJiee:

5 ¢ — 17151 TOPEJIOK TEIIOBOM MOITHOCTHIO 710 S0 KBT;
3 ¢ — U151 TOPEJIOK TEIUIOBOM MOITHOCTHIO CBBIIIE S0 KBT.

[Ipu pabore aBTOMATHYECKHMX TOPEJIOK 3alUTHOE BBIKIIOUEHUE JIOJDKHO
OCYILECTBIISITCA: TPU TOTacCaHUM KOHTPOJIUPYEMOTO IUIAMEHU; TMPEKpallleHuu MOoJauu
AJIEKTPOIHEPTUN;, CHIDKCHUHN JIABJICHUS Ta3a 32 OCHOBHBIM 3allOPHBIM OpraHom Oosee yem Ha 30
% OTHOCUTENbHO HOMHHAJIBHOTO 3HAYEHUS, HEJOMYCTUMBIX OTKJIOHEHHUSX KOHTPOIUPYEMBIX
napaMeTpoB TEIUIOBOM YCTAHOBKH; HEJOCTATKE BO3yXa JJisi TOPEHUS; HEMOJaJKaX yCTPOUCTB
MPOJYBKH, OTBOJA WIHM PELUPKYJISIIIUU TPOTYKTOB CTOPAHUSL.

3anMTHOE BBIKIIOUECHHE JIOJDKHO COMPOBOXAATHCS curHajioMm. [lpu 3ammTHOM
BBHIKJIIOYCHUN aBTOMATUYECKOM TOpPENKM U3-3a MPEKpalleHuss ToJauyd 3JICKTPOIHEPruu
BO300HOBJICHHE T0JIa4U PHEPTHHM HE JIOHKHO BBI3BIBATH CAMOINPOM3BOJILHOTO IMyCKa TOPEJIKU
(32 uckIrOYeHHEM OJIOUHBIX TOPENOK ¢ peryiupoBaHueM wmoirHocTd oT 0 mo 100 % ot
HOMHUHAJIBHOU, HAXOJSAIIMXCS B pabOyeM COCTOSHUM, C BBIMOJHEHUEM TOJHON MpPOTrpaMMBbl
MyCKa).

Ecau ropenku ycTaHaBIMBAIOTCA Ha BO3AyXOHArpeBaTelsiX, MPUMEHSEMBIX s
BO3JIyIIIHOTO OTOIJICHUS ¥ BEHTHIAIMHA TTOMENICHUH, BBHIPAOOTKH TEIJIOHOCUTENS ISt
CYIIMJIBHBIX MPOIIECCOB MJIM TETUIOBBIX 3aBEC, TO 3aIIMTHOE BHIKIIOUEHUE TOPEJIOK B pabodem



COCTOSIHUH, JOJIKHO IIPEAYCMaTPUBATHCS TAKXKE: MPU MOBBIIICHUN TEMIIEPATYPhl HATPEBAEMOTO
BO3/lyXa BBIIIEC 3aJaHHOTO 3HAYCHMS; NPEBBINICHUU AABICHUS MPOAYKTOB CrOpaHUs Hal
JABJICHMEM HarpeBaeMoro BO3JyXa B pEKyNepaTUBHBIX BO3ayXoHarpeBarensx. Cucrema
KOHTPOJIS TIJITAMEHHU JIOJIKHA 00ECIIeUnBaTh 3allIUTHOE BBIKJIIIOUEHUE TOPEIIKH, €CIIU MTPOU30MIET
noracaHue KOHTPOJIMPYEMOro TIaMeHH, 3a Bpemsi He Ooiee 2 C.

JI1s1 ropesiok HOMHHAIBHOW TETI0BOM MOIIHOCTHIO 10 0,1 MBT, yCTaHOBJIEHHBIX B
KaMepax ropeHus, paboTaroIuX MO0/ Pa3peKCHUEM, BpeMsl 3alIUTHOIO OTKIIFOYEHUS IMOJa4u
raza B TrOpejiKy MNpH MOracaHuM IJIaMEHU HE AOJKHO mpeBbiiath 30 c. [lpu mpekpaiieHuun
MOJIaY AJIEKTPOIHEPTUM OT BHEIIHETO MCTOYHUKA Ta30BbIM aBTOMATHYECKUI 3allOPHBINA OpraH
JIOJKEH 3aKPbIThCA. 3alOpHBINA OpraH JOJDKEH 3aKphIBAThCA 0€3 JOMOJHUTEIBLHOTO MOJBOJA
SHEPIUM OT BHEIIHEr0 MCTOYHUKA. BpeMs OT MOMEHTa MpEeKpallleHWs MOJAaud SHEPruu OT
BHEIIIHETO UCTOYHMKA JIO0 MPEKPAIICHUS MOCTYIUICHHS ra3a 4yepe3 3al0pHbId OpraH He JOJIKHO
npeBblath 1 ¢. YCTpOWCTBO KOHTPOJIS IUIAMEHU JIOJKHO PEarupoBaTh TOJIBKO Ha IUIAMS
KOHTPOJIMPYEMOU TOPEJIKHU U HE JIOHKHO pearupoBaTh Ha MOCTOPOHHUE UCTOYHUKU TEIJIOTHI U
cBeTa (packajieHHasi pyTepoBKa, OCBEIICHUE U T.1.).

[Ipu HeucnpaBHOCTH yCTPOWCTBA KOHTPOJIS IJIAMEHU WM HAPYUIEHUU B JIMHUSX
CBSI3U MEXJIYy UYyBCTBUTEIBHBIM JJIEMEHTOM M BTOPHUYHBIM MPUOOPOM YCTPOMCTBA KOHTPOJIS
IJIaMEHU TIPU POIKUTE WU pabOTe TOPENKH JOJDKHO TMPOU30MTH 3aIUTHOE BBIKIIOUCHHUE
ropenku. ['pynmy ropeyok J0mycKaeTcsi OCHaIlaTh OJHUM YCTPOWCTBOM KOHTPOJIS IJIAMEHU B
Clydae, €Cld HaJu4yue IUIAaMEHHM TOPEJIKHA, OCHAIIEHHOW YCTPOMCTBOM KOHTPOJIS IIJIAMEHHU,
obOecrieurBaeT PO3KUT U B IPYTUX TOPEIKaX IPYIIIHI.

["a30BbIC TOpEeNKM HOMMHAJIBLHOW TEIIOBOM MOIIHOCTBIO 70 0,35 MBT noskHbI
OBITH OCHAIEHBI OJJHUM Ta30BbIM aBTOMATHYECKUM 3allOPHBIM OPTraHOM; MOIIHOCTBIO CBBIIIIE
0,35 1o 2 MBT — 51ByMs ra30BbIMU aBTOMaTHYE€CKMMHU 3allOPHBIMH OpraHamu; cBbiiie 2 MBT
— JBYMS Ta30BbIMU aBTOMATHYECKUMHU 3alOPHBIMM OpPraHaMu U aBTOMATHYECKHUM OPraHOM
KOHTPOJISI yTEUKH Ta3a, YCTAHOBICHHBIM MEKy HUMH M CBSI3aHHBIM C aTMOC(EPOH.

[Ipu pabote Ha TEIJIOBOM arperate Ipymibl TOPENOK ¢ OONIMM MOABOJOM Tasa,
CyMMapHas TEIUIOBAsi MOIIHOCTh KOTOPBIX HaxoauTtcs B npenenax 0,35...2,0 MBt, nonyckaercs
OJIUH U3 JBYX aBTOMATUYECKUX 3alIOPHBIX OPTAaHOB YCTAHABIUBATH OOIIUM JIJIs BCEX TOPEIIOK.

PaboToCcrocoOHOCT, aBTOMATUKH TOPENOK JOJKHA ObITh oOOecreueHa Mpu
OTKJIOHCHMSIX THTAIONIEr0 HaMpsHKEHUsl 3JeKkTpudyeckoro Toka ot +10 mo -15 % ot
HOMMHAJILHOTO.

Koncmpyxmusnvie mpebosanus. 1lpucoeuHeHNE TOPEIKA K TPYOOIIPOBOIAM JIJIS
M0/IBOJIA TOTUIMBA U PACIBUIMBAIONICH cpe/ibl (MTPU HEOOXOIMMOCTH) TOJKHO OBITh Pa3bEMHBIM,
UCKJTIOUaTh yTeuky. KoHCTpyKIMs ropenku JoKHa 00eCcTeunBaTh BOBMOXXHOCTh OUUCTKHU WITU
3aMEHBI COIlIa, 3aBHXpHUTENs, (GOPCYHKH O3 pa300pKH IOJBOJA Ia3000pa3HOIO TOIUIMBA U
JEMOHTa)ka TOpeJNKU. PEMOHTHbIE W CMOTpPOBBIE JIIOUKHM TOPEJIKU JOJDKHBI HAJIEKHO
3aKphIBAThCSI. [ OpeNKM JOMKHBI OBITh OCHAICHBI OJOKMPOBKOH, HE JOMyCKaromen
BO3MOXKHOCTH HX BKJIIOUEHHUSI B OTKPBHITOM IOJIOKEHHHM W OCYIIECTBIISIIOIIECH UX OTKIIIOUCHUE
NP BBIJBUXKEHUU WM U3BJICUEHUH B TIpoliecce pabOTHI.

Cuctema TOIUTUBOpACTIPE/ICTICHUS] TOPEJIKM HE JOJDKHA JOMYyCKaTh YTEUKH rasa.
['openka, pO3JKUT KOTOPOM OCYIIECTBISACTCS TMPU TOMOIINM TEPEHOCHOI0 3anajibHOTO
YCTPOMCTBA, JOJDKHA HMMETh OTBEPCTHUE, IMO3BOJISIONIEE O€30macHOe BBEJCHUE 3arajbHOIO
ycTpoicTBa. [lomyckaercsi po3KUT TOPEIKU IMPOBOJIUTH YEPE3 OTBEPCTHE KaMepbl TOPEHUS
TeIJIoBOro arperata. KOHCTpPyKIMS TOpeiaKH JOJDKHA oOecleuyrBaTh  BO3MOXKHOCTH
BU3YaJIbHOTO HAOJIIOICHHMS 32 TUTAMEHEM.

KoHcTpykimy ropenok ¢ MpUHYAUTEIBHON MOJIa4Yel BO3AyXa, MPEIHA3HAUYCHHBIX
JUTSI TIEYHBIX arperaToB, JOJKHBI OBITh BBIITOJIHEHBI U3 MATEPHAJIOB, JOMYCKAIOIMNUX padOTy Ha
oAOTpeTOM Bo31iyxe Temiepatypoit He meHee 300 °C.



Tpebosanus 6ez3onacnocmu. I'openku B 4acTu o0IuUX TpeOOBaHUI 6€30MacHOCTH
nomkHbl coorBeTcTBOBaTh [ OCT 12.2—2003.

IIpenenpHO AOMYCTUMBIE IIYMOBBIE Xap-K1 TOPETIOK JaHbI B IPUIIOKECHUH.

Temrieparypa NOBEpXHOCTEN IJEMEHTOB TOPENOK, NPEAHA3HAYCHHBIX JIJISI PyYHOTO
yIOpaBJ€HUs, HE NOKHAa mnpeBblmarh 45 °C mpu HU3rOTOBICHUM W3 HEMETAUIMYECKHUX
MarepruaiioB U 40 °C — npu U3roTOBIEHUN U3 METAJUIOB.

PekoMmeHiyeMble 3HA4YE€HHsS] CKOPOCTEH HJisi TOPENIOK Tula «Tpyda B TpyOe»
[IPE/ICTaBIICHbI B TA0JIUIIEC TPUITOKEHUS.

DnexkTpudeckoe 000pyA0BaHUE TOPEIIKHU JIOJDKHO MUTAThCS OT OJHOTO MCTOYHUKA
AIEKTPOIHEPTUH U BBIKJIIOUATHCS TPU TTOMOIIH OJJTHOTO BBIKJIFOYATES.

['openku HOMUHANIBHONW MOIIHOCTHIO O0siee 0,12 MBT H0mKHBI pa3zKuraThCs MpH
MyCKOBOM MOIIHOCTH, He npeBbimaroiieil 50 % HoMUHaTbHOM.

'openku HOMHHAIBHONW MOMIHOCTHIO Oosee 0,1 MBT nmomKHBI pazKUTATHCS
3alMajibHBIM YCTPOWCTBOM WJIM 3alaJIbHOM TOPENKOW (MEPEeHOCHOM WM CTAllMOHAPHOM).
MomHoCTh 3ananbHON TOpEaKH AO0MKHA ObITh He Oonee 5 % HOMHHAIBHON MOITHOCTH
ocHOBHOW Tropenku, 10 % ee mnyckoBod wmomHocTH W He npeBbimate 0,12 MBT.
ABTOMaTUYECKHUE U MOJyaBTOMATHYECKNE TOPEIKH, ITyCKOBAasi MOITHOCTh KOTOPBIX ITPEBBIIIAET
0,4 MBT, nomkHbl ObITh OCHAIIEHBI CTAIIMOHAPHOMN 3alaIbHOW ropeskou. ['pyrina ropenok c
PYUYHBIM YIIPaBJICHUEM MOKET ObITh OCHAIEHA OOIIMM MEPEHOCHBIM 3alajibHbIM YCTPOUCTBOM
WK 3anaibHoM ropenkoi. [loaBoa TommrMBa K NEPEHOCHOM 3amajbHOM TOpENIKEe JOKEH OBbITh
HE3aBUCHM OT TMOJIBOJIa TOIUIMBA K OCHOBHOM TOpPEJIKE M OCHAUIEH CaMOCTOSTEIbHBIM
3allOpPHBIM OPI'aHOM, YIIPABIISIEMBIM BPYUHYIO.

TerioBast MOIIHOCTH CTALMOHAPHOMW 3aNaJibHOM F'OPEIKHU HENPEPHIBHOTO NEUCTBUSA
HE JIOJDKHA MPEBBIIATh 5 % HOMUHAIBHOUN TEMIOBOM MOIIIHOCTH OCHOBHOM ropeiku. TemioBas
MOIITHOCTh MEPEHOCHOW 3amajlibHOW TOpelKU He JMoipkHa mnpeBblmaTh 30 kBt. g poszxura
OCHOBHOM T'OPEJIKM IMPUMEHEHHE IIEKTPUYECKOTO 3aMaIbBHOrO0 YCTPOMCTBA 3alAJIbHOM TOPEIIKU
HE JJOIYCKaeTCA.

I'pynmmy ropenok ¢ pydHBIM YIPABIEHUEM JIONYCKAeTCS OCHAUlaTh OJHOMU
CTAlMOHAPHOM 3aIajaIbHON TOPEIKOM, €CIIM HAIMYUE [JIAMEHA OCHOBHOM I'OPEIIKU, OCHAILICHHOU
3aMajbHOM TOPENIKOM, 00ecTeurnBaeT 3a)KUTaHue IJIAMEHU JPYTUX FOPEIOK TPYMIIbL.

KoHCTpyKiusi ropenok ¢ NOpUHYAMTENIbHOM IOAAa4yel BO3AyXa JIOJDKHA
IpeAaycMaTpUBaTh BO3MOXKHOCTh ITPOJLYBKH KaMephbl TOPEHUS MIEPE PO3KUTOM.

['openku, B KOTOpbIe TPYOOIIPOBOOM MOJIAETCS MPEABAPUTENBHO MOATOTOBICHHAS
roproyasi CMeCbh, JOJIKHBI ObITh OCHAIIEHBI IPETPATUTEISIMU OTHS.

['openku [O/MKHBI OBITH 00OPYIOBAaHBI IITYLUEpaMU JUIsI MPUCOEIUHEHUS
npuOOpOB, M3MEPSIOLIUX JAaBJIEHUE ra3a Iepe] TOPENKOH, a TOpeNKd C MPUHYAUTEITbHON
nojavyeil BO3AyXa — JOMOJHUTEIBHO IITyLlEpaMH J[Uid MPUCOEIUHEHHUS MpHOOpOB,
MU3MEPSIOIINX JaBJICHNUE BO3AyXa Iepel rOpesIkaMy Uir B Kopryce ropenku. Llrynepsr moryT
OBITh YCTAHOBJIEHBI Ha TPyOONpOBOAAX, NPHUHAIJIEKAIIUX HEMOCPEICTBEHHO TOpENKe, U Ha
NOJBOJALIMX TpyOonpoBoaax. Bo Bcex ciyyasx mITyLEphl pacronaraioT Iocie MOCIEAHEro Mo
X0y Ta3a (Bo3Ayxa) 3alOopHOI0 WK PEryJHUPYIOLIEro opraHa.

I'pynmmy ropenok AomycKaeTcs OCHAlaTh OAHUM IITYLIEPOM Uil U3MEPEHMS
JABJICHUS Ta3a U OJHUM HITYLIEPOM JUJISl U3MEPEHUS JIaBIICHUS BO3/1yXa.

KoHcTpykiusi aBTOMaTHYECKMX Ta30BbIX TOPENIOK JOJDKHA 00ecreurBaTh
BO3MO>XHOCTh H3MEpPEHHUS: [IaBJICHUS Ta3a 3a OCHOBHBIM 3allOPHBIM OpraHOM M IOCJE
IIOCJIEHErO0 IO XOJy Tra3a peryJIMpyroLIero OpraHa TOpENKHd; JABJICHHS BO3JayXxa IIOCIE
IIOCJIEAHETO 110 X0y BO3[yXa PEryJIMPYIOIIEr0 WIM 3all0pHOTo opraHa. MsmMepeHnue naBiieHUs
rasa JI0IyCKaeTCsl 3aMEHATh U3MEPEHHUEM Pacxo/ia rasa.



KoHcTpykuust ropenku Ao/KHA NpeycMaTpuBaTh NPOJYBKY KaMepbl TOPEHHS 10
OTKPBITHUS KpaHa Ha TpyOOIpPOBO/IE MMOABO/IA ra3a.

Tpebosanuss no payuoHaIbHOMY UCHONL308AHUIO 2a3d. 1'a30Bble TOPENKU NpH
HOMUHAJIbHOW TETUIOBOM MOIIHOCTH JOJKHBI 00ecreunBaTh KO3(PQGUIIMEHT M30bITKA BO3AyXa,
He mnpeBblatomui 3HadeHuit 1,05... 1,15. Ilpu pabore ropeinok B cUCTEMax OTOIUICHHS
TEIJIOBBIX AarperaTroB, NpeayCMaTPUBAIOIIMX MHOTOCTAIUWHOE (CTyNmeHYaToe) CHKUraHue
TOIUIMBA, 3HAYEHUS KOA(DPUIIMEHTOB H30BITKA BO3JyXa CIEIYyeT OTHOCUTh K BBIXOAHOMY
CEUCHMIO KaMepbl TOpEHHUs TEIUIOBOro arperara (3a BbIYETOM MpucocoB). JlomycTtumoe
yBelaudeHne Kod(pduireHTa u30bITKA BO3JyXa B JIMala30HEe paboyero peryJupoBaHUs
MOIIIHOCTH (32 UCKJIFOUEHHUEM ITyCKOBBIX PEXKMMOB) HE JIOJIKHO IpeBbiath 0,2.

[ToTepu TEmIOTHI OT XMMHYECKOW HEMOJHOTHI CrOpaHUs Ha BBIXOJE W3 KaMephl
TOpeHHsl TEIJIOBOTO arperara Wil YCTaHOBKU B JMara3oHe padoyero peryaupoBaHUsl TOPEIKU
HE JOKHBI ObITH 00see 0,4 %.

Tpebosanus no oxpane oxpyxcaioweu cpedvi. ConepaHue OKCHIA yIiepoja B
IPOJIYKTaxX CropaHus B MEpecyYeTe Ha CyXue Hepa30aBIICHHbIE MPOAYKTBI CrOpaHHs (IIpH O =
1,0) He 1OJKHO MpeBbIIATh HAa BbIXOJE U3 Kamepbl ropenus 0,05 06. % u B KOHTpOJIMPYyEMOM
CEUYCHUU 3a BUJIUMOU NJIMHOM (pakena mpu TeMmmeparype NpoAyKTOB cropanus He Oosee 1400
°C.

CopepxaHue OKcuaa yriaepoia B MPOAYKTaX CropaHusi JUisi TOPENoK,
MpEAHA3HAYCHHBIX JIJI1 COOTBETCTBYIOLIMX KOTJIOB, IPEAEIbHBIE HOPMbI KOHIEHTPAUA OKCUIA
azota (NO) B mpoaykTax CropaHus [Jisi Ta30TOPENIOYHBIX YCTPONCTB Pa3IUYHBIX II0
Ha3HAYEHUI0 M  KOHCTPYKTUBHOMY O(QOPMJICHHIO TEIUIOTEXHOJOTMYECKHX arperaros,
COOTHOIIIEHHE MEXIy €IUHULIAMU H3MepeHuss KoHLeHTpauuu NO perinameHTHPYRTCS
CTaHJapTaMHU.

Tpebosanus nadexcrnocmu. CpegHUN pecypc TOPEJIOK JI0 KaluTaJbHOIO PEMOHTA
(1711 pEeMOHTHOINPUTOAHBIX TOPENOK) U JI0 CHUCAHUS (Ui HEPEMOHTHOIPUTOJHBIX TOPEIOK)
JOJDKEH OBITh 1O kapocToiikoctu He MeHee 18000 4. DnekTpuyeckrue 3JeMEHThl aBTOMAaTHKU
JOJDKHBI B YCIIOBUAX, OJIM3KUX K 3KCIUTyaTalMOHHBIM, INpU HampspkeHuu, paBHoM 110%
HOMHMHAJIBHOTO 3HauyeHus, BblaepxkuBaTh He MeHee 100 000 1UKIOB BKIIOYEHUS U
BBIKJTIOUEHUSI.

BepositHOCTh 6€30TKa3HOM pabOThl YCTPOMCTBA KOHTPOJISA IJIAMEHH — HE MEHEe
0,92 3a 2000 4.

[Tpunoxenue k gexuuu 11.

[IpenenbHO OOMYCTUMBIE UIIYMOBBIE XapPaKTEPUCTHKU TOPEJIOK JOJDKHBI COOTBETCTBOBATH
3HAYCHUSAM:

YpoBHHU 3ByKOBOTO

JABIICHHUS, b............... 107 95 87 82 78 75 73 71 69

OKTaBHBIE TIOJIOCHI CO

CPEIHETEOMETPUYECKU-

MU yactoTtamu, [....... 31,5 63 125 250 500 1000 2000 4000 8000

[Ipu 5TOM ypOBEHB 3ByKa M DKBUBAJICHTHBIA YPOBEHB 3ByKa cocTaBisieT 80 nb.



PekomeHayemble 3HAYEHHA CKOPOCTEH rasa, BO3AyXa H CMECH
AJIA TOPEJIOK THNA «TpYDa B TpYDEe»

XapaKTEPHOE MECTO PekoMeHyemMasl CKOpOCTh, M/C
BO3MyXa raza CMECH
TpybGonposon nepes rope/ikon 8...10 10...15 —
BXOgHbie CeYeHUs TOPeNKH:
NpH U30bITKE AARNCHUSA 18...20 18...20 —
NPy HEJ0CTATKE JABNCHHS 5.7 5...7 —
["a30B0€ COMIO 10 BLIXOAHOTO CEUEHHS — 20...25 —
To e B BbIXOTHOM CEYEHHUU — 18...100 —
Hocuk ropenku:
MAaKCHMaIbHAas — — 25...30
MHHHMAJTbHAS — — 4..5
Jlexknus 12

bnounvie agmomamusuposannvie 2az020peiounvie ycmpoiucmea

B Hacrosiiiee BpeMst 3T YCTPOMCTBA IIMPOKO MPUMEHSIOTCS B OOJIBIION U Majou
HHEPreTUKe AJIsl OTOIJICHUS] Pa3HOOOPA3HbIX M0 HA3HAYEHUIO U TEIJIOBOM MOIIHOCTH KOTJIOB, a
B IPOMBIIIJIEHHOCTH — B OCHOBHOM B TEPMHYECKMX WM HAarpeBaTEJIbHBIX I€4ax Majod H
CpeIHell TemIoBOW MOIIHOCTH /JIsi HarpeBa MeTamia Uil TepMoOoOpabOTKH, MOJA KOBKY U
rops4yr0 INITAMIOBKY. B CelbCKOM XO034MCTBE aBTOMATU3UPOBAHHBIE Ta30BBIE TOPEJIKU
NPUMEHSIOTCS B 3€PHOCYIIWJIKAX M arperarax Ui IIOJIyYEHHs TPaBsHOM MYKH.
ABTOMAaTHU3UPOBAHHBIE TAa30TOPEJIOYHBIX OJOKH SBISIOTCA IO CYTH JHEPreTUYECKUMU
MallMHAaMU. B aBTOMAaTHYECKMX TOpENKax BBIMOJHSIKOTCA CHEAYIOLNIME OINEpPalHM: IyCK I10
IporpaMme B 3aBHCHUMOCTH OT MOILIHOCTH TOpENIKH (BKJIIOYAsl MPOAYBKY KamMepbl TOpEHUS,
paboyero MpocTpaHCTBA KOTJA, MEYM W HMX JBIMOXOJOB), MEpPeBOJ B paboyee COCTOSHHUE,
pEeryJupoBaHUe TEIUIOBOM MOIIHOCTH, KOHTPOJb [apaMeTpoB O€30MacHOCTH TOPENIKH U
TEIUIOTEXHOJIOTUYECKOM  YCTAaHOBKH, OTKJIKOYEHHWE TP  HEJONYCTUMBIX  OTKJIOHEHUAX
KOHTPOJIMPYEMBIX TAPaMETPOB.

Ha puc. 14.8 npunoxxeHust mokazaHa KOHCTPYKIIUS aBTOMATHU3UPOBAHHOM OJI0UHOM
ropesiku MomHocThio 18...50 kBT, mpenHa3sHaueHHOMN Jy1st OBITOBBIX TOTPEOUTENEH (HATTOIBHBIX
BOJIOTPEMHBIX KOTJIOB M T€HEPATOPOB TOPSYETO BO3MyXa) miBenckoi ¢upmbl Benton. Ha puc.
14.9 mokazaH oOmU{ BHUJ AaBTOMATU3MPOBAHHOW OJIOYHOW TOPEIKUA TOH XE€ (PUPMBI IS
KOMMYHAaJbHBIX moTpeduteneid MomHocThio 60...320 kBT (BOogOrpeHbIX W MapOBBIX KOTIIOB
Majol U CpeHEeW MOUIHOCTH, TEPMUUYECKUX, KY3HEUHbIX Meue, cymua u 1ap.). Ha puc. 14.10
IIOKAa3aHa II0dJIEMEHTHAasl CTPYKTypa yCTPOWCTBA aBTOMATU3MPOBAHHOTO Ta30rOPEIOYHOTO
osmoka MomHocThi0 1 MBT, sBisomascs 6a3o0Boil s pa3paOOTYUKOB M MPOU3BOJIUTENEH
ATOrO BUJIa Ta30BOr0 000PYI0BaHUS.

Buioop 2azozopenounvix ycmpoiicme

Pa3Ho0Opa3ue ropenodHbIX yCTPONCTB JA€T BO3MOXHOCTH MPHU MPOEKTUPOBAHUU
TEIJIOBBIX arperaToB BbIOMpAaTh HamOoJee MNPEANOYTUTENbHBIA BapHaHT TOpeNKku. Buioop
ra30ropesioyHbIX yCTPOMCTB TEIUIOBBIX arperaToB OMNpEeseTcss TPeOOBAHUAMU TEXHOJIOTHUH,
yA00CTBaMU  OKCIUTyaTallid, O€30MacHOCThIO, HKOHOMHYHOCTHIO paloThl arperata u
COXpPaHEHUEM YHCTOTHI BO3AYIIHOTO OaccerHa.



KauecTBO ropenok onpenensercss uX UCHbITAHUSAMA HAa COOTBETCTBHUE CTAHAAPTAM
U TEeXHUYEeCKUM TpeOoBaHusIM. KOHTpOJBHBIE HCHBITAHUS TOPENIOK YCTAHABIMBAIOT HUX
MAaCHOPTHBIE  TEXHUYECKHWE  XAPAKTEPUCTUKHU.  VcObITaHUA  TOPEIOK  BBIMOJHSIOTCA
HE3aBUCHUMbBIMHU HUCHIBITATEIbHBIMU LIEHTPAMU, aTTECTOBAHHBIMU ['occTangaproM. Bee ropenku
JOJDKHBL  OBITh  CepTU(UIIMPOBAHL OpraHaMu IO CepTUPUKANMHN, aKKPEAUTOBAHHBIMU
['occTaHmapTOM WM PErMOHAJIBHBIMU  LEHTpPaMU  CTaHJApPTU3ALMH, METPOJOTHUU U
cepTUPUKALIUU.

[lenpto BBIOOpa YCTPOWCTBA [IJIsi COKUTAHMS Ta3za SIBISACTCS OIPEICICHUE €ro
TUMOpa3Mepa, JaBj€HUsS raza M Bo3ayxa. OmnpeaeneHue TUIOpa3Mepa Tra30ropesioyHOro
YCTPOMCTBA MPOU3BOJAUTCS MO TEXHUUYECKUM XAPAKTEPUCTUKAM JAHHBIX B CIPABOYHHKAX I10
ra30ropeIOYHBIM YCTPOMCTBAM, B HUX TAKXK€ TAIOTCA U KOHCTPYKTHBHBIE pa3MEPHI.

Ilepecuem 2openok npu usmeHeHUU XapaKmepucmukK 2a3a

U 63aUMO3AMEHAEMOCHb 243086

3amensemvle 2azvi. [lpuMeHeHrEe B CHUCTEMax Ta30CHAOKEHUS Ta30TrOpesIOYHBIX YCTPOUCTB U
razoBoro oOOpy/IOBaHMS, pa3padOTaHHBIX [Jii MNPUPOAHBIX U  CKWKEHHBIX Ta30B,
NpeJHA3HAYCHHBIX B KaueCTBE TOIUIMBA IS MPOMBIILICHHOTO M KOMMYHAJIBHO-OBITOBOTO
ucnosibzoBanusa, omnpeaenaembix ['OCT 5542—87 u I'OCT 20448—90, na apyrux rasax
(KOKCOBBIM, JOMEHHBIN, CMEIIAHHBIM U T.A.) TpeOyeT MX IepecyeTa W MPOBEPKH JaHHBIX
yCTOMYMBON paboOThl. ODTO, B TEPBYIO OuYepelb, OTHOCUTCS K HMIIOPTHOMY Ta30BOMY
0o00OpyI0BaHUIO, pa3padOTaHHOMY Ui Ta30B, MCIOJB3YEMBIX B OTHUX CTpaHaX. JlaHHoe
ra3oropejoyHoe YCTPOHCTBO MOJKET OKa3aThCsl HEMPUTOAHBIM JUIsl pabOTHl Ha JIPYrOM Trase,
MOATOMY TOTPeOyeTCs MepeIeNbIBaTh TOPEIKU M TIPOBOJUTH APYrue padoThl MO MEPECTPONKeE
obopynoBanus. [Ipobiema 3aMEeHIEMOCTH Ta30B SIBJISETCS BEChbMa aKTyaIbHOM.
3aMEHSIONMMH Ha3bIBAIOTCS TaKWE Ta3bl, KOTOPbI€ MOXKHO CXKHIaTh B Ta30BBIX TOpeiIKax
BMECTO TIEPBOHAYAIBHO MPEAYCMOTPEHHBIX 0€3 HApYIICHUS HOPMaJIbHOW PabOTHI TOPETIOK U
W3MEHEHUS MX KOHCTPYKUMH. ['a3bl, Jake ¢ OAMHAKOBOM TEIUIOTOW CrOpaHus, HE SIBIISIIOTCS
€1Ie MOJHOCTHIO B3aMMO3aMeHAeMbIMH. OHM MOTYT OTJIMYAThCS MO 3JIEMEHTHOMY COCTaBYy,
MJIOTHOCTH, KOJMYECTBY BO3/yXa, HEOOXOAUMOIO [iJisi TMOJHOTO CropaHusi, KOJUYECTBY
MPOAYKTOB CTOpPaHUsI U YAEIbHOW TEIUIOTE, MaKCUMaJIbHOMY coaepxkannio CO, B mpoJyKTax
CrOpaHusi, MaKCUMaJIbHOW TEMIIEpAaType IUIAMEHH, MPEAeiaM BOCILUIAMEHSIEMOCTH, CKOPOCTH
pacnupocTpaHEHUs IUJIaMEHHU, pasMepy IUJIlaMeHM U T.0. Bce 3TH CBOMCTBAa OKAa3bIBAIOT
CYIIIECTBEHHOE BIHUAHHE Ha (POpMy M OCOOCHHOCTH IJIAMEHH, a TaKXK€ Ha IMPOIECC TOPCHHUS.
Ecau mpocTo 3aMeHUTh OAWH Ta3 JAPYyTHM, TO B OOJIBIIMHCTBE CIIy4aeB 3aMEHSIOIIUM Ta3 WIu
COBCEM He OyJIeT ropeTh B JIaHHBIX TOpEJIKaX WM BBI30BET CEpbe3HbIC Hemojaaku. B stom
cIydyae HEO0OXOIUMO KOHCTPYKTHMBHOE M3MCHEHHE TOPEIIOK, CBSI3aHHOE C  OOJIBIIMMH
MaTE€pUATBHBIMU 3aTpaTaMHi M TPYAHOCTSAMHU. Henb3si cuuTaTh 3aMEHSIOIIUMU U TaKUE Tasbl,
KOTOpBIE TOPSAT B TOpEIKax, HO HEJOCTAaTOYHO XOPOIIO, YTO BEAET K CYLIECTBEHHOMY
W3MCHCHHUIO TEIJIOBOM MOIIMHOCTH W (opmbl TutameHH. [lOSIBISIIOTCS MPOCKOKH W OTPHIB
IJIAMEHU OT TOPEJIKH, YBEIUUYUBAETCA BPEMSI CTOPAHUA I'a3a, TOPEHUE CTAHOBUTCS HEIOIHBIM,
BeIIenseTcs CO.
KadecTBO pabOThI Ta30BbIX TOPEJIOK OMPEIEACTCS:
* IIOCTOSIHCTBOM TEIJIOBOM MOIITHOCTH;
* YCTOMYMBOCTBIO TOPEHUS, XaPAKTEPU3YIOIICHCA HUKHEN TPaHULIEl — MPOCKOKOM IUIAMEHH U
BEPXHEH I'PaHULIEN — OTPHIBOM IJIAMEHU;
* [IOJTHOTOM CropaHus (HAJIMYHUEM JKEJIThIX SI3bIKOB — KEJITHIX BEPIIUH IJIAMECHH );
* YKOHOMHUYHOCTBIO CkuraHus (rmocrossHcTBO TerioBoro KIIM). 3amensromuii ra3 momkeH
00eCTICUNTh COXPAaHEHUE TOCTOSIHHBIMU JTHX XapPaKTEPUCTHUK TOPEJIOK, YCTAHOBJICHHBIX IS
JAHHOTO Tra3a. JTO BaXXHO HE TOJBKO I DKOHOMHUYHOCTH PadOTHI TOPEIOK, HO W JUISA
0€30macHOCTH WX JKCIUTyaTtanuu. TpeOoBaHWEe SKOHOMUYHOCTH CXKUTAHHS Ta3a 3aBUCHT OT




MPEABIAYIINX YCIOBUM, MO3TOMY MPHU OINPEACIICHUHM 3aMEHSIEMOCTH Ta30B HAa HHUX U
COCPEIOTOUYMBAIOT OCHOBHOE BHUMAHMUE.

Ipunyun samensemocmu 2azoe. Ha kadecTBO mpouecca ropeHus, GopMy U OCOOEHHOCTU
IUJAMEHHU BIUSAET KAXKJI0€ M3 CIEIYIOIMX CBOMCTB 3aMEHSEMBIX Ta30B: COCTaB, TEILIOTA
CropaHusi, IMJIOTHOCTb, KOJUYECTBO BO3JAyXa WM KUCIOPOAA, HEOOXOAMMOTO JJIsi CTOPaHUs
raza, MakCUMaJbHasl TeMIepaTypa IJIaMeHU, CKOPOCTh PacCpOCTpaHEHUs TUIaMeHu U T.1. Bcee
3TU cBoMcTBa He MOTyT OBITh OJJMHAKOBBIMHU Y 3aMEHSEMBIX T'a30B, IO3TOMY 3aMEHSEMbIN T'a3,
UMesl OTKJIOHEHUS B MEPEUMCICHHBIX CBOWCTBAX B ONPEACICHHBIX Mpeaenax, I0KEH
YAOBIETBOPSATH YCIOBUSM, 00€CTIEUNBAIOIINM HOPMAJIbHYIO pabOTy ropesiok.

JIns ra3oropenoyHsIX YCTPOMCTB C pa3feibHOW MOJAYe€N ra3a U OKHUCIUTES,
MpeIHa3HAYCHHBIX IS IJITaMEHHON 00pabOTKU MaTepuasoB U M3JCIHMA, 3TH YCIOBUS CBOASTCS
K CIEIYIONMM: TIOCTOSIHCTBO BEJIMYUHBI YACIbHOW J(P(HEKTUBHON MOIIHOCTHA ITUIAMEHH;
CTAOMJIBHOCTh TOPEHUS, XapaKkTepu3yemas rpaHulaMHi OTPhIBAa U MPOCKOKA IMJIAMEHH; MOJTHOTA
CrOpaHus.

Yoenvnoii  aghghexmusnon  mowHocmovilo naamenu  HA3bIBAETCS  KOJIMYECTBO
TEIUIOThI, BBOAMMOE B €IMHUI]y BPEMEHU HA €IUHUILY MOBEPXHOCTH HATPEBAEMOrO M3JEIU.
HauGonpmee BiausHUE HaA YyleabHYI0 J(P(EKTUBHYIO MOIIHOCTh IJJAMEHU OKa3bIBAIOT
COOTHOLIEHHUE OKHUCIMTENSI U FOPIOYEro ra3a B CMECH, a TaKXE pacxoj roprouero rasza. s
3aMmeHsieMoro (MHAekc rl) u 3aMmeHstoumero (MHAEKC I2) ra3oB MpU MOCTOSTHHOM 3HAauyeHuu Q
MO’KHO TOJIYYUTh KO (HULUEHT 3aMEHBI

- ‘“\ TE\ - Z;Hlii.'jc."lﬁ
I A Tl? Zmntlcn_ul .
rnie AT — TemmepaTypHbI mepenany MeXay IUIaMeHeM U TpeOyeMoil Temmeparypou

BO3JICHCTBUS HAa MaTepUall, My — MAacca OTAEIbHBIX KOMIIOHEHTOB NPOAYKTOB CrOpaHus, KT;
Cne — YJI€TIbHAS MAccoBasl TEIJIOEMKOCTh OTAEJIbHBIX KOMIIOHEHTOB MPOJYKTOB CrOpPaHUs MpH
TemiiepaType miamenu, kJDx/(kr K).

OpnHako 3TOT METOJ SIBJISETCS JJIs NPAKTUYECKUX PACUETOB HECKOJIBKO CIIOKHBIM.
Pacxon rasza-3aMeHHTENsI MOXHO ONPENESIUTh HCXOAS U3 TEIUIONPOU3BOAUTEIBLHOCTH
ra3oropesoyHoro ycrpomncrBa. KpurepueMm, XapakTepHU3yIOIIUM 3aMEHSEMOCTb Ta30B IIO

TEIJIOBOM Harpyske, siBjsieTcst yucio Boooe:
_ 0,

W, = 2=
VPom
rae Q, — HU3Mas TEII0Ta CropaHus ra3a, Pory — OTHOCHUTEIBHAS IIJIOTHOCTH I'a3a 10 BO3AYXY.
['a3pl ABAAIOTCS B3aMMO3aMEHSEMBIMM B JIOCTaTOYHO IIMPOKHMX IMpeAesiax |
ra3oropenoyHble yCTPOWCTBa HE TPEOYIOT HUKAKUX MEPEEIIOK MIPH YCIOBUH, €CITU
Waa
W = kj“'
rane Woi, Wo, — uncno Bo006e uist 3aMeHSeMOro U 3aMEHSIOIIEro ra3os; k, — ko3@uuueHt
3aMEHbI ra3o0B.

[Tpunoxenue k nexkunu 12
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Puc. 14.8. O6umii Bua 4BTOMaTH3WPOBaHHOW B104HOM ropesiku (hupmbl Benton.
LIseuns, mowrHoctbio 12...50 xBr. ans DbITOBLIX NoOTpebuTencii:

I — knonka cbpoca; 2 — 610k YNpaBieHHs ropeiku; 3 — tpavctopmarop; 4 —
$uxcupyloumii tbnanew; 5 — coeamnuTensHan metann MYJIBTHDJIOKA; 6 — WOHM3alK-
OHHbIH 3/1EKTPON; 7 — BHYTpPeHHSs cBopka: & — iucK paccekarens; 9 — tpyba ropen-
Ku; 10 — 3ananuHwiit anextpon; /1 — BO3OYUIHAA 3ac/ioHKa; /2 — (poHTaATbHAS YacTh
KoXyxa BeHTHIsATOpa; /3 — 3aoMAs yacThb KOXYXa BEHTHIATOPA; /4 — BIKIIOYATENDL
AABNEHHA BOIMYXa; /5 — 9KpaHM3MPYIOWAY YacTh KOXYyXa BEHTHIIATOPA; /6 — KpbUib-
4aTka BeHTHAATOpA; /7 — perynatop nogaum BO3AyXa; /8§ — perynsrop suyTpeHHei
cbopku; 719 — motop ropenku; 20 — EKTPONOAKITIOUEHHE



Puc. 14.9. YCTpoiicTBO aBTOMaTH3MPOBAHHOI 6104HOI ropeaku (pupmbr Benton,
IIseuusi, mownocTeio 60...300 kBr, wisi KOMMYHATBHBIX NOTpedUTENEH!

g — BWI cnpasa; 6 — BMA ciaesa; | — TymOnep BKITIONEHMA NEpPBOH CTyneHwn; 2 —
TyME/IEp BKIIOYEHHSA BTOPOI CTYNEHN; J — CMOTPOBOE OKHO; 4 — KHOTKa chpoca BaoKn-
POBKM; 5 — BLIKIIOYATENb JARICHHS BO3MyXa: 6 — AeMndepHbiil MOTOp, 7 — HacTpoitka
rOIOBHOI 9acTH Topeiku; § — Tpyba ropenkn; 9 — MyneTu6noK; /0 — coenmHMTe/bHAS
pybka; /] — BosnyurHas 3acjoHKa; /2 — Bo3nyxo3abOpHMK; /3 — BbIKIIOUATENDh JaR/E-
Hud rasa; 14 — waposoit KpaH: /5 — KpbUILYaTKa BEHTHISTOPA! J6 — Gnok ynpapaeHH
17 — pasvem; 18 — anexTpoasurarens; /9 — amexTpon saxuranns, 20 — tpaHchopma-
TOp 3akuranus; 2/ — MOHN3AMOHNBIA anekTpon; 22 — BHYTpeHHss cBopka: 23 —
COMNAO ropenku; 24 — niaacTuHa npepsiBaTena



Puc. 14.10. OcHOBHbBIE KOHCTPYKTHBHbIE 3EMEHTHI ABTOMATH3IHPOBAHHOM 6J10-
YHOW Topenkn Gupmbl Benton, Llseuus, mowHoctsio | MBT. mwis npo-
MbILICHHLIX nOTpedHTeNei:

I — koXyx BeHTHASITOpA; 2 — pesic IaBlienns BO3NYXA ¢ MIaToi; 3 — 3ieKTpoasura-
TEb C KPLUIBYATKOH BeHTHAATOPA; 4 — 60K ynpasieHus: 5 — KpblliKa 010Ka ynpas-
JeHUA] 6 — KpPBILIKA 3aMaibHO-3aHTHOTO YCTPOHCTBa: 7 — B0k 3ANANLHO- 321N T-
HOTO yCcTpOHCTBA, § — TONOBKA KOHMYECKAs NMTas ¢ audpysopom; 9 — panpasnn-
owne andupysopa; 10 — npoxnanka; 11 — Kopnye cMecHTens ¢ dutanuem: 12

YIOABHUK COCAMHUTENBHON ra3oBoi paMnwi, 13 — TpaHcopMaTopHas Kopobka c
TpaHcopmatopom; /4 — Kpblika TpanchopMaTopHoil kopobku; IS — Bolavxosa-

DOpPHMK C 3acioHKOi: [6 — CEPBOMOTOP CO CTAHHHON .

Jlexmmst 13

OcHogHble 3a0auu ABMOMAMU3AUUU 2A30UCHOTIB3YIOUUX YCHIAHOBOK

ABTOMAaTHYECKOE pETyJUPOBAaHUE TMpoIlecca TOPEHUS 3HAYUTEIHHO TOBBIMIACT
PKOHOMHYHOCTh Ta30UCIIONB3YIONNX YCTAaHOBOK. I[IpuMeHeHWe aBTOMATHKH OOCECIICYMBACT
0€30MacHOCTh UCIOJBb30BaHMS Ta3a, YIydllaeT yCIOBUS TpyAa 00CTyKHBAIOIIETO MepcoHana u
CIOCOOCTBYET MOBBIIICHUIO €r0 TEXHHYECKOro ypoBHs. KoMIiekCcHas aBTOMAaTHKa COCTOUT M3
CICAYIOIIUX OCHOBHBIX CHCTEM: aBTOMATHKW PEryJIMPOBAaHHS, aBTOMATHUKH O€30MaCHOCTH,
aBapUMHOW CUTHAJIM3AIUU U TEINIOTEXHUYECKOT'0 KOHTPOJIS.

ABTOMaTHUKa PpETyJMPOBaHUS KOM.-OBIT. Ta30BBIX NPUOOPOB, KOTIOB U
MPOMBINIJICHHBIX TIeUel MpeJaHa3HaueHa IS yIpaBiICHUS IPOIIECCOM TOPEHMS Ta3a TaKhM
00pa3oMm, 4YTOOBI Ta30MCIOJIB3YIONMIAas YCTaHOBKAa paboTana B 3aJaHHOM TEXHOJOTHYECKOM



pexuMe MpU COOJIIOJICHUH ONTHUMAJIBHBIX TMOKa3aTejaed ropeHus raza. Tak, y OTONHUTEIbHBIX
BOJIOTPEUHBIX KOTJIOB ABTOMATHYECKH U3MEHSETCS TeMmImeparypa ropsiueii BoOAbl B
COOTBETCTBUM C H3MEHEHHEM TeMIepaTypbl HApPYKHOTO BO3JyXa; y IMAapOBbIX KOTJIOB
MOJ/ICP>KUBACTCS MOCTOSIHHBIM JIABJICHUEM T1apa; Y MPOM. Meueid KOHTPOJIUPYETCsl TeMIIeparypa
B paboueM o0beMe Meuu U T.1.

ABTOMaTuKa 0€30MacHOCTH oObOecneynuBaeT Oe3zaBapuiiHylo paboTy arperara,
HEMEJIJICHHO TMpeKpalas mojady rasa K ropejikaM Mpu pa3IuyHoro poja HapylieHUusX padboThl
ra3oMCrob3yIolIel ycTaHOBKUA. KOHTpOIMpylOTCs mapaMeTphl:

1. laBnenue rasza nepej ropenkamu. [Ipy MOBBIIEHUN WM MOHWKEHUU JABJICHUS rasza rnepej
ropenkamu Ha 20 — 25% mnOpoTUB YCTAaHOBJIEHHOTO MAKCHMAJIBHOTO M MHUHHUMAaJIbHOTO
3HAYEHMS MoJaya rasa JA0JKHA MPEKpaIaThCsl.

2. T'openue (daxena B Tomke. [Ipu moracaHuM TUTAMEHH B TOMOYHOM MPOCTPAHCTBE JOHKHA
HEMEJIJIEHHO MPEKpalllaThCs Moaayua rasa.

3. JaBnenue Bo3nyxa. [Ipu nageHnn naBieHus ra3 OTKIIOYACTCS.

4. Pa3pexenne B Tonke. [Ipyn noHmkeHnn pazpexeHns B Tonkax KotiaoB 10 3 — 5 Ila momaua
ra3a JJOJKHA IPeKpaliaTbesl.

5. Temmeparypa BOAbl WX JaBlEHUs Mapa B KoTie. Eciaum BeTWYMHBI 3THX MapaMeTpoB
MPEBBIIAIOT MAKCUMAJIBHO JIOMYCTUMBIE, TO 3TO JIOHKHO MPUBOJIUTH K MPEKPAIIEHUIO MO1aun
rasa.

6. YpoBens Bojibl B KoTiie. [Ipy HapylIeHUU AOMYCTUMBIX 3HAUEHUN YPOBHS Ta3 OTKIIIOYAETCA.

ABTOMaTHKa JOJKHA 00JIalaTh CAMOKOHTPOJIEM, T.€. MPHU MPEKPALIEHUU MOJa4H
DHEPrUHW, TPUBOASIICH B JeWCTBHE TpUOOpa aBTOMATHKW, WIM TPU HAPYIICHHH PabOThHI
KaKoro-i1n0o 3JIEeMEHTa aBTOMATHKHU JIOJDKHA MpEeKpamaThCs mojada raza kK ropenkam. Kpome
YKa3aHHBIX TapaMeTpPOB JOJDKHA KOHTPOJUPOBATHCS 3ara3oBaHHOCTh IOMEIIECHUH, Tl
HaXOJSITCSl TA30MCIIOIbB3YIOIINE arperathl.

IIpy aBapuiiHOM OTKJIFOUEHHUH arperara moAaroTcsl CBETOBOW M 3ByKOBOW CUTHAJIBI.
JIns BefeHUs MPaBUIBHOTO U YKOHOMUYHOTO TEXHOJIOIMYECKOIro MpoIlecca, yueTa U aHallu3a
paboThl 00OpYJOBAaHUS arperaTbl OCHAIIEHbI NpUOOpaMU TEIIOTEXHUYECKOTro KOHTposis. B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBUM Ta30MCIHOJB3YIOIIMN arperar MOXET ObITh
aBTOMAaTU3UPOBAH IMOJHOCTHIO WM YaCTUYHO. B mocnenneM ciydae aBTOMaTU3UPYIOTCS JTUIIh
OTJIeJIbHBIC PJIEMEHTHI arperara.

Crudicenue cooepicanus MOKCUYHBIX 6EU{ECINE 8 YXO0OAUUX 2A3aX

[Ipy cokvranuyd pa3IUYHBIX BUIOB TOIUIMBA MOTYT OOpa30BBIBATHCS BELIECTBA,
3arpsi3HSIIONIME BO3AYUIHBIM OacceiH: 30i1a, caka, OKUCIBI CEPbl, OKHCh YIJIEPOJ]ia, OKHCIIbI
a30Ta, apoMaTUYecKWe U  KaHIeporeHHele BemiectBa (Oen3(a)mupen). C  pocTom
MPOMBIIIVICHHOCTH  yBEJIMUMBAETCS  TMOTPEOJICHHE  TOIUIMBA, a TaKXKE  KOJIMYECTBO
BBIOpAChIBaEMbIX B aTMoc(epy TBEpABIX B3BECEH, TOKCHYHBIX M KAHIIEPOTCHHBIX BEIIECTB.
[ToaToMy mpobieMa 3amuTBl BO3AYITHOTO OacceiiHa OT 3arpsi3HEHWUN SIBISCTCS OJHOW W3
Han0oJiee OCTPHIX NPOOIEM COBPEMEHHOCTH.

Okuceh yriepoja OYEHb TOKCHUYHA; IMOMajas B JIETKUE, OHA COCJAMHSIETCS C
TeMOTJIOOMHOM KPOBH M KPOBBb TEPSET CIIOCOOHOCTh YCBaWBaTh KUCIOPOA. B cBsi3u ¢ Tem 4uto
CIIOCOOHOCTh KPOBHM BOCIPUHHMMATh OKUCH yriepoaa B 200 pa3 Oosblile, yeM CIOCOOHOCTH
BOCIIPUHUMATh KHUCJIOPOJ, TO Jaaxke Maible KoHueHTpanuu CO omachbl. 1o caHuTapHbIM
HOpMaM, TpeaeNbHO aonmycTumas konueHntpamus CO B BO3yxe MPU UCIOJIb30BAHUM rasza s
KOMMYHAJILHO-OBITOBOrO MOTpebIieHus cocTaisieT 2 Mr/M’. OKUCh yriepoaa obpasyercs npu
HEIOJIHOM CrOpPaHUH rasa.

B nnamenu, B 30He BBICOKMX TEMIIEPATYp, IPH HAIMYUU KUCIOPOJA a30T BO3AyXa
COoeMHAETCS ¢ HUM, 00pa3ys okuch NO, MpeIcTaBIsgIoNy0 co00i TOKCHYHOE BemecTBo. [lpu
temriepatypax 1500 — 1800°C konmentpanuu NO MOTYT OBITh 3HAYUTENBHBIMH. | Opsiune



ra3bl, BEIOpaceiBaeMbie B aTMOChEpy, OXJIAXIAIOTCSA, U 3HaUnTeabHas yacTh NO mpeBpaniaeTcs
B JIBYOKHCh a30Ta NO,. OKHCIBI a30Ta OKa3bIBAIOT BPEIHOE JIEHCTBUE HA OPraHbl JIbIXaHUS
yenoBeka. [lonagas B Jierkue, OKUCIBI a30Ta MOIJIOMIAIOTCS KPOBBIO U OKa3bIBAIOT JICHCTBUE,
aHAJOTUYHOE JEHUCTBUIO OKHUCH yriiepoaa. OHAKO MPU OJUHAKOBON KOHIICHTPAIIUU OKUCIIbI
azota Oojiee BpeaHBI, UeM OKHCh yriiepoza. [IpenenbHo nomycTuMasi KOHIICHTpAIUsl OKUCIIOB
azora (B mepecuyere Ha NO,) B armMocdepe HaceleHHBIX NMYHKTOB cocTaBiser 0,085 wmr/m’.
KonueHTtpaius e ux B JbIMOBBIX razax usmensercs ot 0,2 1o 2 r/m>. Takum 00pa3oM, OKHUCIIBI
a3oTa, cojepKaliMecss B MPOAYKTaX TOPEHHs], SBISIOTCS OMACHBIMU 3arpsS3HUTEISIMU
BO3/IyIIHOTO OacceiiHa.

KaHnueporennble BEHIECTBA OTHOCATCS K apOMAaTHYECKUM MOJHUIUKINYECKUM
yTI€BOA0pOIaM, HauboJiee PacCPOCTPAaHEHHBIM M CHIIBHO JACHCTBYIOIIMM U3 KOTOPBIX SIBIISETCS
oens(a)mupen (CyH2). KanmeporeHHnple BemecTBa CIIOCOOCTBYIOT PaKOBBIM 3a00JICBaHHSM.
Onu 00pa3yroTcs Mpu CKUTAHUH TBEPJOTO M JKUJIKOTO TOTUTHBA.

Opnum u3 Hanbosee 3¢ (HEeKTUBHBIX CPeACTB OOPHOBI C 3arPSA3HEHNEM BO3TYIIHOTO
OacceliHa TOPOJOB SIBISIETCS 3aMEHA TBEPJIOTO M KUAKOIO TOIUIMBA MPUPOJHBIM TrazoM. [Ipu
C)KUTaHUU Traza He o00pa3yloTcs TBepJble 4YacTullbl. Eciu mpupoaHbIi Ta3 COACPKUT
CEpOBOAOPOJ, TO €ro 00s3aTeNbHO OYMILAIOT OT CEPOBOAOPOJA, HMCKIOYas BO3MOMXHOCTb
o0pa3oBaHUs OKUCIIOB CEPhl MPU CXKUTAHWU. B HacTosiee BpeMs CO3/IaHbl U BHEJIPEHBI TaKue
KOHCTPYKIIMU Ta30TOPEJIOYHBIX YCTPOUCTB, KOTOPHIE JAIOT BO3MOXKHOCTh MOJHOCTHIO CKUTATh
ra3oBo€ TOIUIMBO W yMeHbIIaTh coaepxkanue CO B yXOIsIIMX rasax /10 AOMYCTUMON HOPMBI.
OCHOBHBIMH 3arpsI3HUTESIMU BO3IYIIIHOTO OacceliHa, KOTOPbIE COXPAHSIOTCS, U MPU CKUTaHUHU
raza, Ciy>kaT OKUCIbI a30Ta. OHAKO MPU COOTBETCTBYIOUIEH OpraHU3aluy MpoLecca CHOKUTaAHUS
ra3o00pa3HOro TOIUIMBA MOXKHO CYIIECTBEHHO CHU3HMTHh KOJIMYECTBO OOPa3yIOUIUXCS OKHUCIIOB
azora.

PaccmoTpum ycioBusi 00pa3oBaHHS OKHCIOB a30Ta W CIOCOOBI CHIDKCHHS WX

KOHIIGHTpaIuu B Tpomaykrax cropanus. Oxuchk azota NO o0pa3yercss B 30HE BBICOKHX
TeMIeparyp OpU Haauyuu cBOOomHOro kuciopozaa. Ilpu nuskoi temmeparype no 1000 —
1300°C nabnrogaeTcst HEOOIBIIOE 00pa30oBaHUE OKUCH a30Ta. boiiee BBICOKME TeMIlepaTyphbl
XapaKTEepHBI JIJIsi TOMOYHBIX KaMep KOTJOB U MPOMBINLIEHHBIX Neueld. Takum oOpa3om, rassl,
YXOJIAIIUE U3 BBICOKOTEMIEPATYPHBIX TOIOK, SBISIOTCS OCHOBHBIMU 3arpsi3HUTEISIMU
OKPY AaIOIIEro BO3/1yXa OKHCIIaMH a30Ta.
TemnepaTypHblii ypoBeHb IIpoliecca OINpeeNseTcss B 3HAUYUTEIbHOM Mepe TerIOBBIM
HanpsbkeHueM 00beMa KaMepsl cropanusi. C yBellMueHnEeM TEIUIOBBIX HArpy30K TeMIiepaTypa B
TOIIKE PACTET W MPU MNPOYUX PABHBIX YCIOBHUSIX YBEIMYMBAETCS KOJUYECTBO OKHUCIIOB a30Ta B
npoayktax cropanus. KomumdaectBo NO 3aBHCHT TakKe OT U30BITKA BO3ayXa a. MakcHMaIbHbIN
BbIxoJ, NO cooTBeTcTByeT oOnacTu u30bITKa Bo3ayxa o <~ 1,2. Hamuume makcumyma
OOBSICHSACTCS TEM, YTO YBEIMYEHUE KOHIIEHTPAIIMN KUCIOPOAa CIIOCOOCTBYET 00Jiee aKTUBHOMY
MPOTEKAHHUIO MPOIECCa OKHUCJICHUsI a30Ta, HO BMECTE€ C TEM IMpPU YBEIWYEHUM 3HAYCHUS a
TeMIeparypa B 30HE TOPEHHMs MOHMKAETCS, B pe3yJIbTaTe 4ero MHTEHCUBHOCTH OOpa3oBaHUs
NO ymenbmaerca. [Ipu Bennuune o > 1,2 nocnennuii pakTop oka3bIBaeT OOJbIIEE BIUSHUE,
YTO MPUBOJUT K yMeHbIIeHH0 Bbixoaa NO.

Oxuch azora NO oOpasyercst Ha CpaBHUTEIBHO KOPOTKOM yyacTke (hakeyia B 30HE
MaKCUMaJIbHBIX Temmeparyp. JlecTBUTeNbHAs KOHIIEHTpALMs OKHUCIOB a30Ta MEHBIIE
PAaBHOBECHOM, TaK KakK BpeMsl MpeObIBaHHS PEareHTOB B 30HE BBICOKUX TEMIIEPATYyp MEHbIIIE
HE0OXOIMMOTO JIJIsl YCTaHOBJICHUSI paBHOBECHS peakiiuu oopazoBanus NO.

s ymenbienusi Bbixoga NO HE0OXOMMO CHU3UTh MaKCHUMAaJIbHBIC JIOKAJIbHBIC
TeMIiepaTypbl B (hakele U KOHIICHTpAIlMM KHUCIOPOJa B 30HE MAaKCHMAJbHBIX TEMIIEpaTyp,
MIPUYEM 3TOTO MOXHO JTOOUTHCS 0€3 CHIKEHHsI TeTu1oBoM A pexTuBHOCTH arperaToB. CHU3UTH
TEMIIEpaTypHbI YpPOBEHb B TYHHENE WIH aMOpa3dype MOXKHO IyTeM COKpAIIECHUS JTHHBI



TYHHEJISI M YBEJIMYEHUS yIJIa pacKpbITUsl amOpa3ypel. B pe3yibraTe KOHILEHTPALMIO OKHCIOB
a30Ta MOXXHO YMEHbIINTh Ha 35—40%. 3HauuTenbHOro cokpamieHus koiudectBa NO B
IPOJIYKTaX CropaHus MOXHO AOOUTHCA MyTEM MHTEHCHU(PUKAUWKA BHELIHErO TEIUIOOOMEHa U3
00J1aCTH MaKCUMaJIbHBIX TEMIIEPaTYp.

O} PpexTuBHBIM METOJIOM yMeHblIeHUs KoHleHTpauuu NO sBiseTcs Cco3AaHHe
TOPEJIOYHBIX YCTPOMCTB C MOHUKEHHBIMU YJEIbHBIMHU TEIJIOBBIMHM HAINPSKEHUSIMH OTHEBOTO
CEYEHHMsI 1 PABHOMEPHBIM paclpeieJICHUEM TEIJIOBOTO MOTOKA 10 CEYEHUIO TOMTOYHON KaMephl.
CHU3UTH KOHLEHTPAIMIO OKKCIIOB a30Ta MOXKHO Tak)Ke IMyTeM OpraHU3alMH JABYXCTaIUNHOTO
TrOpeHUusi, TMPUMEHEHHEM PEIUPKYJIAIUU TPOAYKTOB TOPEHHUS U  PEryJMpOoBaHUEM
MHTEHCUBHOCTH 3aKPYTKH BO3JYIIHOTO IOTOKAa. CHMXEHME KOHLEHTpAalMu OKHMCJIOB a30Ta B
BBIOPOCHBIX ra3ax sIBJISETCS CIOKHOW HAYYHOW W MHXKEHEPHOU MpoOJIeMoii, peleHrne KOTOpoit
OyzneT O0IBIIMM BKIAJ0M B JIEJIO 3aIUTHI BO3MYIIHOTO OacceiiHa OT 3arpsi3HEHHM.

Jlexkuus 14
Ilyck caza u npodysxka 00vekmog 2azopacnpeoeieHus

Ilepen myckoMm ra3a NOPOU3BOAST KOHTPOJIBHYIO ONPECCOBKY IMOJKIKOYAEMBbIX
razonpoBofoB Bo3ayxoMm ¢ gaBienremM 20 klla He3aBucHUMO OT pabodero JaBliCHHUS B
razonpoBoje. [[agenue naBiieHUs IpU KOHTPOJIBHOW OMPECCOBKE HE JOJLKHO mpeBbimath 0,1
klla3zal u.

O6opynoBanue u razomnpoBojsl B ['PII moasepraroT KOHTPOJBHOM ONPECCOBKE
JaBJIeHHEM Bo3ayxa, paBHbIM 10kIla. [TaneHve naBneHus npu 3ToM He NOHKHO npeBbimaTh 0,6
klla3za 1 4.

ITociie KOHTPOJBHOW ONPECCOBKHA MPOBOAAT IPOIYBKY Ta30M IMOJKIKOYAEMBbIX
ra3onpoBoJioB, o00OopymoBaHus u TazompoBogoB B ['PII dyepe3s mpomyBodHBIE CBeuH,
yctaHoBiennbie B ['PII, Ha koHAeHCAaTOCOOpHWKAX W B KOHEUYHBIX TOYKaxX Tra30MpPOBOJIOB.
[IpoayBouHbIE CBEUM Ha MOA3EMHBIX Ta30MPOBOAAX JOKHBI ObITH BHICOTOM HE MEHEe 3 M OT
MOBEPXHOCTH 3eMJIM. B cBeun BBapuBarOTCA NaTpyOKH ¢ KpaHaMU U IITyllepaMH Ha BbicoTe 1,5
M OT MOBEPXHOCTH 3eMJIH JijIsi 0TOOpa npoO raza. [lpu nanuuuum ['PI1 npoayBKy OCyIIEeCTBISIOT
nocnenoBarensHo: o [PII, B T'PII mnocnme TIPII. Kaxpmas onepaunuss npoBOAUTCS
CaMOCTOSITEIBHO.

[IponyBKy MOA3E€MHBIX Ta30MPOBOJOB CPEAHEr0O U  BBICOKOTO JABJICHUU
OCYUIECTBIISIETCS Ta3oM ¢ JaBiienueM He Oosee 0,1 Mlla, ra3onpoBo/10B HU3KOTO JaBICHUS —
ra3oM C JIaBJICHUEM, HE MPEBBIIAIIINM padouee. [IponyBKy razoM oCyIECTBISIOT 10 TMOTHOTO
BBITECHEHUS BO3/yXa W3 ra3onpoBoja. OKOHYaHUE MPOAYBKH OINPEIEISAIOT MyTEM aHajiu3a Ha
COJIEp’KaHHE KHUCIOpOJa B rasze, KOTOpoe He AOKHO mpeBbimarh 1 %. Ilocie oxkoHuaHus
MPOAYBKH JIaBJI€HUE B ra30npoBoje cHUxkawT 10 0,4... 1,5 kIla 1 1eMOHTHPYIOT TPOTYBOYHBIE
CBEUH.

[Tyck ra3a B Ta30mpoBOABl W BHYTPHIOMOBOE Ta30BOEC O00OOPYIOBAHUE SIBIISIETCS
razoonacHou pabotoil. KoHTpOJIbHYIO OMPECOBKY ra3onpoBoAa ¢ MOAKIIOUYEHHBIMU T'a30BbIMU
npubopaMu MPOU3BOAAT BO3ayxoMm c¢ pAaBieHuem 5 klla (500 mm Boa. crt.). IlpomyBky
ra3onpoBoja ra3oM MPOU3BOAAT TOJBKO MPU TNOJYUYCHUH TOJOKUTEIbHBIX pPE3yIbTaTOB
OTIPECCOBKHM.

3aKkphIBalOT KpaHbl HA CTOSIKAX M CIYCKaX K Ta30BbIM MNpuOOpaM, OTKPBIBAIOT
3allOPHOE YCTPOMCTBO Ha BBOJIE M TPOBEPSIOT HAa TEPMETUYHOCTH MECTAa COCIUHEHUS
BHYTPEHHETO Tra3onpoBOJia ¢ BBOJAOM. [Ipu MOJOKUTENBHBIX pE3yJbTAaTaxX A>TOM MPOBEPKHU
HAaYMHAIOT IPOJIYBKY ra30MpoOBOJIOB.

CHauana mpoayBarOT HauOoJiee yAaleHHBI CTOSK OT BBOjAA. Bhimyck
ra30BO3IYIIHOW CMECH OCYILECTBISIOT C IMOMOIIBI PE3MHOBOIO NUIAHTA, IPUCOCIUHSIEMOrO K



COILTYy TOPETKH Ta30BOTO Npubopa, HanboJiee y1aJeHHOTO OT BBOAA. Pe3nHOBBIN muTaHT yepes
OKHO BBIBOJISIT Ha YJIMILY.

OkoHUaHHWE MNPOAYBKH OMNPEACISIIOT MyTEM aHaldu3a Ha HaJIU4he KHUCIOpOa,
COJIEp’KaHUE KOTOPOro B raze He JOHKHO MpeBblaTh 1 %, Wik myTeM COKUTaHUs OTOMpPaeMbIX
npo0, cropaHue KOTOPBIX MPU MPOIYCKE YePe3 MBUILHYIO dMYJbCHIO JIOJKHO MPOUCXOAUTH
CIIOKOMHO, 0e€3 xJyionkoB. I[IpomyBka OCTaldbHBIX CTOSKOB BBHITIOJHSETCS B TaKOW XKe
MOCJIeI0BATEILHOCTH.

ITo OKOHYaHWM MPOAYBKH IPOBEPSIOT MAHOMETPOM JABJIEHUE ra3a HAa ra30BbIX
npubopax, KOTOPOE JIOJDKHO COOTBETCTBOBATH JOMYCTUMOMY JJisi UX HOPMaJbHOW pPAaOOTHI.
3areM TOOYEpPETHO PAPKUTAIOT TOPENIKH Ta30BBIX MPUOOPOB U PETyIHUPYIOT padboTy
aBTOMATHUKUA O€30MaCHOCTH, KOHTPOJUPYIOT TE€PMETHYHOCTH BCEX COCIWHEHUN MBUIbHON
AMYJIbCHUEH.

IKcnayamayua nOO3EMHBIX U HAO3EMHBIX 2A30NPOBO00E

[Ipennpusitusi Ta30BOTO XO34MCTBA JOJKHBI HMMETh TMACIOPT W KOMIUIEKT
AKCIUTYaTallMOHHOW JOKYMEHTAllUM, Jarouied XapaKTepUCTHKY KaXJoro ra3onpoBoja u
COOpYXKEHUW Ha HeM (Auamerp, THUN U3OJISIIUU, CPEACTBA JJIEKTPO3alIUTHI, TOYHOE
MECTOIOJIOKEHUE, TEXHHUYECKOE COCTosiHue U  jp.). Jug BeaeHuss W XpaHEHUs
AKCIUTyaTallMOHHOM JOKYMEHTallMM Ha3HA4yaloTCs OTBETCTBEHHbIC JHIla. B  macmopt
ra3onpoBojia HEOOXOJMMO CHUCTEMAaTUYECKH 3aHOCUTh BCE€ BHJILI MPOBOJAUMBIX PpabOT
(KarmuTaJIbHBIM U TEKYIIMK pEeMOHT, OypoBoW W IHIyp(oBoil ocMOTp OO MPUOOPHBIA METO.T
KOHTPOJISI DJIEKTPO3AIIUTHI).

[Ipu skcmmyaTany ra30mpoBOJAOB OCYIIECTBISIOT TEXHUYECKOE 00CITyKHUBaHUE,
IJTAHOBBIE PEMOHTHI (TEKYIIMA M KalUTAIbHBIN) U aBapUIHO-BOCCTAHOBUTENbHBIC paboThl. B
COCTaB palbOT MO TEXHUYECKOMY OOCTY>KMBAHHIO Ta30MPOBOJIOB BXOIAT: HAOIMIOIEHWE 3a
COCTOSIHUEM HApPYKHBIX Ta30MpPOBOJOB W COOPYXEHUM Ha HHUX, BKJIIOYasl CpEICTBa
AJIEKTPO3AIHUTHI, & TAKKE YCTPAHEHUE MEJIKUX HEUCHPABHOCTEN, BO3HUKAIOIIUX B MPOLIECCE UX
SKCIUTyaTalluy; MEePUOJIUYecKass MPOBEpPKA COCTOSHUS Ta30MpPOBOJOB U HMX H3OJISIUU
OMPECCOBKOM, MPUOOPHBIM METOJIOM HJIM METOJ0M OypOBOTO OCMOTpa; U3MEPEHUE JaBIICHUS
rasza B ra30MpoBOJIaxX U JEKTPUUYECKUX MOTCHIIMATIOB Ha HUX.

HaOmronenune 3a COCTOSHMEM HapY>KHBIX Ta30MPOBOJIOB M COOPYKEHHH Ha HUX
MPOU3BOJIUTCSI BO BpeMs CHCTEMAaTUYECKUX OOXO0JOB Tpacc ra3ompoBojioB. O0xoa Tpacc B
ropoJiax M JpYruX HACEJICHHBIX MYHKTaX W APyrue paboThl M0 TEXHUYECKOMY OOCITYyKUBAHUIO
ra3onpoBOJIOB OCYLIECTBIIAOTCA B CpOKH, peaycMmorpennbie CIT 62.13330.2010.

Tpaccy moi3eMHBIX Ta30MPOBOAOB OOXOIUT OpUraja ciecapeil B CocTaBe HeE MEHeEe
JIBYX YEJIOBEK. 3a KXo Opuramon JOMKHBI ObITh 3aKPETICHBI OTPEIeTICHHBIC YYaCTKU TPacC
C TMIPWJIETAIONIMMU K HUM BBOJIaMU, pa3JielIeHHbIC JIs1 y00CTBa OOCTY>KUBAHHS HA MApIIPYTHI.
Jns  oOcmyXMBaHHSI TOJI3EMHBIX Ta30MPOBOJOB COCTABJISIOTCS UM BBIAAIOTCS HAa PYKHU
00X0YMKaM MapIIpyTHBIE KapThl, B KOTOPBHIX YKa3bIBAIOTCA CXE€Ma TPacChl ra30MpoBOJia U €€
JJAHHBbIE, A TAaKX€ KOJIOAUBl W NOABANbl 3[aHUM, PACHOJOKEHHBIX B |5-MeTpOBOM 30HE
ra3onpoBo/a.

[Ipu 06x0/€ Tpacc ra3onpoBOA0B BHIMOJHSIOT CAEAYIOINE PA0OTHI: MPOBEPSIOT HA
3ara3o0BaHHOCTb KOJIOJIIbI, KOHTPOJIbHBIE TPYOKU, YCTAHOBJICHHBIC HA Ta30MpOBOJAX, APYTrUe
COOpY>KEHUSI, PACIIOJIOKEHHbIE Ha PACCTOSIHUM JI0 15 M B 00€ CTOPOHBI OT OCH T'a30IPOBOJIOB,
KOJIOJIIBI JPYTUX MOA3EMHBIX KOMMYHUKAINKA (Tele(OHHBIX, BOAOIPOBOIHBIX, TEIUIO(DUKAIIUU
U JIp.), KOJUIEKTOPBI, MOABANBI 3JaHUN U JIP.; BBIABIAIOT YTEUKU T'a3a MO BHEITHUM IPHU3HAKAM
(MoXeNTeHne PAaCTUTENHLHOCTH Ha Tpacce ra3omnpoBoja, Oypbie MsITHA HA CHETY, BBIJCICHHUE
My3bIPbKOB Ta3a); HAONIOMAIOT 32 COXPAHHOCTHIO M COCTOSTHUEM KOBEPOB W HACTCHHBIX
yKa3aTejel, OYMIIAIOT WX OT CHera, JbAa, IpsA3U; CIEAAT 3a JIOPOKHBIMH W JIPYTHUMHU
CTPOUTEIbHBIMA pabOTaMu, MPOU3BOANMBIMH BOJHM3M TPAcChl Ta30MpPOBOAA, B IEIAX



NPEeAYyNPEXICHNUS BO3MOKHOCTH IMOBPEXKACHHS ra30IpoBOJia, 3aCTPOUKHU TPacchl ra3olpoBo/ia,
CKJIQAMPOBAaHUS HA HEW MaTE€pUaJOB U T.J.

Hanuune rasa B mojaBajiax, KOJOAUAX, KOJUIEKTOPAaX, Kamepax, KOHTPOIbHBIX
TpyOKax W JApPYyTHX COOPYKEHUSX ONPENeNsoT Tra3zoaHaiu3aTopaMu. JlJis KOHTPOJILHOM
IPOBEPKHU HAJMYMS raza B KOJOJAUAX U APYTMX COOPYKEHHUAX B Cllydae HEOOXOAMMOCTU OepyT
npoOy Bo3ayxa.

Pe3ynbTaThl MpPOBEPKH COCTOSIHUSI Tpacc Tra3olpoBOAA M COOPYKEHHU IMOCTe
KaXxa0ro o0xojia ciecapb 3alUCBhIBAET B KypHaln obxona Tpacc. [lo pesynbraram 3amuceit
00XOYMKOB IPUHUMAIOTCA HEOOXOUMbIE MEPHI 110 00ecTIeueHU0 0€30I1acCHON AKCILTyaTaluu
rasornpoBoja. Pe3yabTaTsl IpOBEPKHU 3aHOCATCA B KypHaJ 00X0/1a Tpacc ra3onpoBo/a.

Opranuzanusi, OPOU3BOJMAIIAs 3€MIISIHbIE PaOOThl  BOJNM3M  Ta30MPOBOOB,
IPEJCTaBIISIET MPEANPHUATHIO Ta30BOr0 X03sIMCTBA MPOEKT MPOU3BOACTBA paboT. Bee paboTel mo
PBITBIO TpaHIIEH U KOTJIOBAaHOB, MPOMU3BOJMMBIE BOJU3M Ta30MPOBOJOB, (PUKCUPYIOTCS B
YKypHaJe MNpOU3BOJCTBA 3eMJIIHBIX padOT Ha Tpaccax AEHCTBYrOIMX razonpoBofoB. Ha mecra
BCKPBITHUS Ta30MPOBOIOB BBIMOJIHSIOTCS 3CKU3bI, MPUIAraéMble K TEXHUYECKOW JTOKYMEHTAUU
Ha JIaHHBIN Ta30MPOBO/I.

BckpbiTre ra3onpoBojia UCHOJIBb3YETCs Il €r0 OCMOTpPA U OLIEHKH TEXHUYECKOTO
cocTOsiHUA. Pe3ynpTaThl OCMOTpa 3aHOCATCS B MacmopT raszorpoBoja. [loa3emHbie cranbHbIe
ra3onpoBOJbl BCEX MJAaBJIECHHUW B IMPOLECCE HKCIULyaTallMM IOJBEPraloTCs NEPUOANYECKON
IIPOBEPKE C LIEIBIO ONPEAECICHNS UX IJIOTHOCTU U COCTOSHUSA U30JSIUHU. be3 BCKphITHA TpyHTa
TaKyl0 IPOBEPKY MOKHO BBIIIOJIHATH NIPUOOpaMU, MO3BOJISIOIIMMHU € JOCTATOYHONM TOYHOCTBIO
BBISIBJISITh YTEUKU Ta3a W MecTa MOBpEXJIEHUM u3oisuuu. ['paduku mpoBEpKU YTBEp)KIaeT
PYKOBOJMTEND NMPEAIPUITHS TA30BOr0 X03s1cTBa. OHU JOHKHBI IPOBOJUTHCS HE PEXKE OJJTHOTO
pasa B [STh JIET.

Metogom  OypoBOro  OCMOTpa  IUIOTHOCTh  Ta30MpPOBOAOB  IMPOBEPSIOT
IPEUMYILECTBEHHO B JETHUI nepuo. [Ipu 3ToM BAOIB Tpacchl Ira30npoBoAa OypsAT CKBaKUHBI
U ONpeNeNsioT HaluuMe B HUX ra3za. Ha pacnpenenurtenbHbIX Ta30MpoOBOAAX CKBAKHUHBI
npeaycMaTpuBalOT y CThIKOB Ha paccTostHuu 0,3...0,5 M OT CTEHKU TpPyObl; JHO CKBAKHUHBI
noykHO pacnonaratbess Ha 0,2...0,3 M Bblme Bepxa TpyObl. B 3uMHee Bpemsi riyOuHa
CKBOKMHBI JIOJDKHAa OBITh HE MeHee TIIyOuMHBl MpoMep3aHus rpyHta. Ha aBopoBbIX u
KBapTaJbHbIX PAa3BOAKAX, a TaKXKe TMpPU OTCYTCTBUU CXEMbl PACHOJOXKEHUSI CTHIKOB
pacnpeesInTeNbHOIO Ia30MPOBOJa CKBAXKUHBI OYPST Uuepe3 Kaxable 2 M.

Pe3ynpraTel IPOBEPKM IUIOTHOCTH Ta30IpoOBOJA 3aHOCAT B ero mnacrnopr. OHu
YUYHUTBIBAIOTCS TNPH HAa3HAY€HWM BHUJOB MU CPOKOB PEMOHTA TIa30NpOBOJAA, a TaKXKe IpHU
ONPEJICIICHUH €r0 MIPUTOJHOCTH K JaJTbHEUIIIEH SKCILTYyaTalUH.

Eciu npu mpoBepke TEXHHYECKOTO COCTOSHUS TIa30MpoBoja OOHApPYKEHbI
nepexTsl (HEYOBIETBOPUTEIBLHOE COCTOSHUE H30JIALMU, KOPPO3HOHHBIE IOBPEXKICHUS),
pa3padaTbIBAIOT MEPOIPUATHS 10 NPEIOTBPALLCHHUIO JATBHEUILEr0 pa3pylIeHUs U YCTPAHEHHUIO
TUX N1€(PEKTOB, YCTAHABIMBAIOT CPOKM MX BBIIOJHEHHS] M pa3padaTbIBalOT O0COOBIA rpaduk
HaAO0JIIOICHMS 32 COCTOSIHUEM 3TOT'0 Ta30MpoOBOAA.

Texywuu pemonm. B cocTaB TEKyILIEro peMOHTa BXOJSAT CIIEAYIOIIME OCHOBHBIC
paboThl: yCTpaHEHHE MEJNKUX JAePEKTOB MU YTEYEeK Tra3a, BBIABICHHBIX NPH TEXHUYECKOM
HAJ30pe; YCUJIEHUE OTACNIbHBIX CBAPHBIX CTHIKOB C MOMOUIBI0 My(PT; PEMOHT MOBPEXKACHHBIX
MECT  M30JLILMM;  YCTpaHEHHWE  IpPOBECa  Ta30NpPOBOAOB,  CHEXHO-NEASHBIX U
KPUCTAJUIOTHIPATHBIX NMPOOOK B ra3olpoBOJaxX; MPUBEIACHUE B MOPSIOK HACTEHHBIX 3HAKOB;
OKpAaIllBaHUE HAJ3EMHBIX [a30IIPOBOJIOB; IIPOBEPKA COCTOSIHUSA JIFOKOB M KPBILIEK KOJIOJAUEB U
KOBEPOB C YCTPAHEHUEM IIEPEKOCOB, OCEAAHUN U APYTUX HEUCHPABHOCTEN; PEMOHT KUPIIUYHOU
KJIaJIKM KOJIOALIEB, HAapallMBaHWE KIIAJKU TOJ JIIOKH, 3aJeJIKa BBIOOMH TOpPJIOBHH, PEMOHT
NOBPEXKJICHHBIX MECT IUTYKaTypKH, BOCCTAHOBJIIEHHE OTMOCTKH; IPOBEPKA, OCMOTP U PEMOHT



3aIBUKEK, KpPAaHOB M KOMIICHCATOPOB; 3aMEHAa HEUCIPaBHBIX KpPAaHOB U  3aJBUXKEK;
OKpallMBaHUE 3a/JBI)KEK, KPaHOB W KOMIICHCATOPOB; MPOBEpPKAa IJIOTHOCTH pPE3bOOBBIX
COEJIMHEHUI KOHJIEHCATOCOOPHUKOB, YCTPAHEHUE MTOBPEXKICHUN

UX OrOJIOBKOB, HapalllMBaHUE WM OOpe3Ka BBIBOJIHBIX TPYOOK KOHJIEHCATOCOOPHUKOB M
KOHTPOJIBHBIX TPYOOK.

Texyuuii pEeMOHT BBIMIOJHSIOT 1O TpaduKy, YTBEPKICHHOMY TJIABHBIM
WHKEHEPOM TMPEANpPUSTHS Ta30BOr0 XO34icTBa. 3alloOpHYIO apMarypy, KOMIIEHCATOPBI,
KOJIOJIIbI, KOBEPhl PEMOHTUPYIOT HE PEXe OJHOr0 pasza B roj; HaJA3eMHbIE T'a30MpOBOAbI U
000pyZI0OBaHUE OKpAIIMBAIOT MO Mepe HEOOXOAMMOCTH, HO HE PEXe OJIHOTO pa3a B YEThIpe
roja.

PeMOHT 3amopHO# apMaTypsl 1 KOMIIEHCATOPOB 3aKJIFOYAETCS B OYUCTKE OT IPs3H
U pXKaBYMHBI, OKpacke (Ipu HEOOXOIMMOCTH), pa3rOHE M CMa3Ke IIMUHJICNIA Y 3aIBHXKEK,
IpOBEpKE W HAOMBKE CaJbHUKOB, MPOBEPKE HCIPABHOCTH U PEMOHTE MPHUBOJA 3aJBUXKEK,
IPOBEPKE COCTOSHUS KOMIIEHCATOPOB (CTSKHBIE OOJITHI CHUMAIOT, @ MIIOTHOCTh BCEX CBApPHBIX,
pe3b0OBBIX U (PIIAHLIEBBIX COECAMHEHUHN MPOBEPSIOT C MOMOIIBIO MBUIBHON 3MYJBCHH), CMEHE
W3HOCHUBILIUXCS U TMOBPEXKICHHBIX OOJITOB M MPOKJIAAOK. Pe3ynbTaTel MPOBEPKM M PEMOHTA
apMaTypbl 1 KOMIIEHCATOPOB 3aHOCST B MacCHOPT ra30MpoOBOAA.

JUis nukBUAALMKM 0Opa3yIOIIMXCA BO BPEMSl SKCIUTyaTallud BOJHBIX, CHEXKHO-
JEASIHBIX, KPUCTAJUIOTUAPATHBIX, CMOJISIHBIX, HA(DTATMHOBBIX, TPA3EBBIX U JIPYTUX 3aKyHOPOK
ra3onpoBOJOB U apMaTyphbl UCHOJB3YIOT 3aJUBKY PAaCTBOPHUTEINS B ra30lpoOBOJ, OTOIPEB MECT
JeASTHONW 3aKyTOPKUA MapoM WA BOJAOW, MPOYKMCTKY Ta30MpoBOjia CTAIbHOM MPOBOJIOKON WU
€pIIOM, IPOAYBKY Tra3oM WIH BO31yXOM, HW3MEJIbYEHUE IIOCTOPOHHHUX IIPEIMETOB 4epes3
CHELUAIBHO BBIPE3aHHBIE OKHA.

[locne nuKBMAALMM  3aKyNOPOK, BbI3BABIIMX HEOOXOJUMOCTh  PEMOHTA,
ra3onpoBOJ] HCIBITHIBAIOT HA IUIOTHOCTH B COOTBETCTBHUM C TpeboBanmsimu [IpaBun
0€30MacHOCTH B Ta30BOM Xo03siicTBe. HemnoTHOCTHM B apmaType ra3onpoBOJOB YCTPaHSIOT
NOATATUBAHUEM OOJITOB (PIIAHLIEBBIX COEJUHEHUM, YIUIOTHEHHEM CaJlbHUKOBBIX YCTpPOMCTB,
3aMEHOM OTHEJIbHBIX JCTaJCH.

ApmMmarypa u obopyaoBaHuE (3aJABUKKH, KpaHbI, KOHIEHCATOCOOP-HUKU U JIp.) C

nedeKTaMu, KOTOpble HEBO3MOKHO YCTPAHUTh HA MECTE, MOJJIeXKAT 3aMEHE.
Kanuraneueiii pemonT. Ilpu KanuTaJibHOM pEMOHTE MPOU3BOASAT 3aMEHY HW3HOIICHHBIX
KOHCTPYKIIUH, y3JI0B U JieTayieil Ha 6oJiee MPOUYHbIE WM YKOHOMHUYHBIE, & TAK)XKE PEMOHTUPYIOT
OCHOBHbIE KOHCTPYKUUU. OOBEKTHl MJIsi KAMUTAIBHOTO PEMOHTAa OTOMPAlOT HAa OCHOBAHHHU
nedeKTHBIX BeoMocTel. J[si Bcex ra3ornpoBojioB, OTOOPAHHBIX U1l KAMUTAIBHOTO PEMOHTA,
COCTAaBJIAIOT CMETHYIO JIOKYMEHTALIHIO.

Jis OOBEKTOB CO CIIOKHOM TEXHOJOTHMEeHl peMOHTa pa3pabaThIBalOT IJIaHbI
IPOU3BOJCTBA Pa0OT, B KOTOPBIX OMPECIIAIOT METObI U CPOKU MX BBITIOJHEHUS, TOTPEOHOCTD
B paboueil cuie, marepuanax, apMmaTrype, AETaAX, CTPOUTEIbHBIX MaTepualax, a TaKkKe
pa3MelleHue Ha TEPPUTOPUH, MNPUJIETAOIIEH K PEMOHTHUPYEMOMY OOBEKTY, MaTEpHaIOB,
BPEMEHHBIX COOpPYXEHUHM, MNpHUCHOcOoONeHnid M MexaHu3MoB. [lmaH mnpousBoacTBa padoT
pa3pabaThiBaeT OpraHU3ALMs, BBIIOJHAIOMIAS KANUTAJIbHBIA PEMOHT IO COIJIACOBAHUIO C
IPEeANpUATHEM Fa30BOT0 X0O35CTBA.

Kanumanvnoii pemonm TOA3EMHBIX Ta30MpPOBOJIOB M COOPYXEHUH Ha HHX
BKJIIOYAET B ce0s cieayrolire paboThl:

* 3aMEHa MPUILIEIIINX B HErOJHOCTh YYaCTKOB Tra30MpOBOJOB JUIMHOW Oosee 3 M TpyOamu
JIPYroro JuaMeTpa Wiy U3 Apyroro MaTrepuania;

* 3aME€Ha MPHUILIEANINX B HETOAHOCTh 33a/IBUKEK, KPAaHOB, KOMIICHCATOPOB M JIPYTOW apMaTyphl
Ha Ta30MpOBOJE;



* YCTAaHOBKA HOBBIX KOMIIEHCATOPOB K CYIIECTBYIOIINM 3a/IBHDKKAM MPU KalUTATLHOM PEMOHTE
KOJIOJIIIEB;

* PEMOHT 3aJIBHKEK U KOMIICHCATOPOB C Pa300pKOM MEPEKPHITHUS WA CTEHOK KOJIO/IIA;

* BCKPBITHE Ta301IPOBO/IA I YCTAHOBKU Ha CTHIKAX YCHUIUTEIBHBIX My(]T;

* YyCTpaHEHHE MPOBECOB T'a30IIPOBOJIA;

* 3aMCHA WJIM BOCCTAHOBJICHHE Ha Ta30MPOBOJIC MPUIICANISH B HETOHOCTh M30JISAIINHN, a TAKKe
TETJIOM30JIAIIMHA Ha Ta301POBOIaX, MPOXOISIINX MO MOCTaMH, TI0 3CTaKaiaM, B TOHHEISIX;

* YCTPOMCTBO JOTIOJHUTEIIBHBIX KOJOAIEB, 3aIBUKEK U KOMIIEHCATOPOB Ha Ia30MPOBO/IE;

* YCTPOMCTBO HOBOM THAPOU3OJIAIIMHI, CMEHA KPBIIIEK M pa3pyIICHHON KIIaJKH KOJIOALEB;

* 3aMEHAa U PEMOHT YCTPOWCTB 3alUTHl OT KOPPO3WHU, a TAKKE YCTAHOBKY JIOIMOJTHUTEIbHBIX
3aIIUTHBIX YCTPOUCTB;

* OTPE3Ka HEJICVCTBYIOLIMX OTBETBJICHHUM y Ia30IIPOBO/IOB;

* peiThbe MIyp(oB (KOTIOBAHOB) HAa TA30MPOBOJE ISl YCTpAaHEHUS YTEUKH ra3a U PEMOHTA
razornpoBo/a;

* YCTAaHOBKA OPHEHTHPOB TTOCIIC 3aMEHBI YCTAPEBIIIETO YYaCTKa ra301POBO/a HOBBIM;

* BOCCTAHOBJICHUE TIPUIIIEIINX B BETXOCTh OPUEHTHUPOB;

* YCTAaHOBKA JOMOJHUTEIBHBIX KOHTPOJBHBIX TPYOOK ¥ KOHACHCATOCOOPHUKOB Ha
ra3ornpoBo/ic;

* 3aMCHA MPUIICANICT0 B HErOJHOCTh IOJAXO0Ja K JIOKEPY, Hacoca W KOMMYHHKAITUH JUIs
OTKa4YKH BOJIBI U3 KOJIOJIIIA JIIOKEPa;

* PEMOHT HapYIIEHHOHN MOCTEIM 101 Ta30BBIM JTFOKEPOM;

* BOJIOJIA3HOE 00CIIeI0BaHUE JIOKEPa;

* KpeIuIeHHuEe OEPETrOBBIX OTKOCOB y JIFOKEPA;

* MepeKIaKa MPUIISIITNX B HETOJTHOCTh Ta30BBIX BBOJIOB;

* YCTAaHOBKA JPEHAXKHBIX TPYOOK HA Ta30MPOBOJIAX.

[Ipu peMoHTHBIX paboTax apMmaTypy, pe3bOOBbIE M (IIAHIICBBIC COCAMHCHUS
ra3onpoBOJIOB U PE3EPBYapOB CKIKCHHBIX Ta30B PAa30MPAIOT TOJBKO IOCIE TPOIYBKHA HX
BO3/TyXOM WJIM HHEPTHBIM Ta30M.

Pa3zbopka u cma3ka KpaHOB BHYTPHUJOMOBOTO Ta30BOr0 OOOpyJOBaHUS Ha
ra3onpoBojax auamerpom 10 S50 MM jgomyckaeTcs Tpu JaBiieHHM raza He Oonee 3 klla.
Pa3bopka pe3b0OBBIX COCIMHEHUN KOHJIEHCATOCOOPHUKOB CPEJIHETO W BBICOKOTO JIaBJICHUI
JOTyCKaeTcs MpH 1aBieHuu ra3za e oonee 0,1 Mlla.

[lepen HayaoM peMOHTHBIX PaOOT Ha MOJ3EMHBIX Ta30MPOBOJIaX, 000PYI0BAHHBIX
CpPEeJCTBAMH TPOTUBOKOPPO3MOHHON JJICKTPO3AIUThI, MPUHUMAIOT MEPbI, HMCKIIOYAIOIINE
BO3MOXKHOCTh HCKpooOpa3zoBaHus. J[JIT 3TOro OTKIIOYAIOT 3alIUTHBIE TOKH, MOHTHPYIOT
MePEMBIYKH Ha PEe3bOOBBIX YUacCTKaX ra30MpOBOJIOB, TA30BBIX KOJIOIAX U JP.

[Ipu pemMoHTE HAA3EMHBIX TA30IIPOBOJIOB U COOPYKEHUI Ha HUX 3aMCHSIOT:

* TIPUIIEIINE B HETOJAHOCTh YYaCTKU Ta30MPOBOJIA, MPOJIOKEHHOTO HA MOBEPXHOCTU TPYHTA,
10 CTeHAM 3JaHHM, SCTaKaaaM, IO MOCTAMH C Y9€TOM BOCCTAaHOBUTEIIBHBIX JTOPOKHBIX PaboT;
* PEMOHTHUPYIOT WU 3aMCHSIOT 3a]IBWKKH, KPaHbl, (haCOHHBIC YaCTH;

* PEMOHTHPYIOT ICTaKa Ibl, HA KOTOPHIX YJIOKEH ra30IPOBO/I;

* BBITTOJTHSIOT IPOTUBOKOPPO3UOHHYIO OKPACKY Ta30IPOBOJIOB YUACTKAMHM JITTHHOM Oosiee 5 M.

B nucnerdepckux MyHKTax PEMOHTHPYIOT M 3aMCHSIOT 3JICMEHTBI KOMMYTAIHH
kabens 1 00OpyJIOBaHMS, a TaKXKe pelieiiHble MmpeoOpazoBarenu TeneusMepeHus. OObEKTHI ¢
3aKOHYEHHBIM PEMOHTOM IPOBEPSET KOMHUCCHS, B COCTaB KOTOPOM BXOMST MPEJACTaBUTEIH
3aKa3yuka (OpraHM3aliy, SKCIUIyaTHUPYIOIIEH Ta30mpoBOJ), CTPOUTEIIBHO-MOHTAKHOU
OpraHu3alliid, a TaKke MeCTHOro opraHa Pocroprexnam3opa (10 COIJIACOBAaHUIO C HHUM).
Komuccust cocrtaBiasier akT INPUEMKH OTPEMOHTHPOBAHHOIO OOBEKTa C yKa3zaHHEM OO0beMa
BBITIOJIHEHHBIX pa0OT, KadecTBa pabOT MW PE3yNbTaTOB WCHBITAHUA C TPHIOKCHUEM



UCIIOJTHUTEIBHO-TEXHUYECKON TOKyMeHTaluu. Pe3ynbTaThl pabOT MO KanmuTalbHOMY PEMOHTY
3aHOCATCA B MMACIOPT ra3onpoBo/a.

[Ipu mepekiiaike y4acTKOB ra3olnpoOBOJOB C UBMEHEHUEM UX TPACCUPOBKHU Ha 3TU
YYaCTKU COCTABJISIETCS TMPOEKTHasT W HUCMIOJHUTEIbHO-TEXHUYECKash JOKYMEHTAIusi B
COOTBETCTBUHM C TPEOOBAHUSIMU, MPEABABICHHBIMA K BHOBbH CTPOSIIIUMCS Ta30IIPOBOIAM.

Asaputino-eoccmanosumenvhvle pabomsl. K BHEIJIAHOBBIM PEMOHTaM OTHOCSITCS
aBapUIHO-BOCCTAHOBUTEIbHBIE PAOOTHI, HEOOXOIUMOCTh BBIMOJHEHUSI KOTOPBIX MOSBIISECTCS
BCJICJCTBUE HAPYIICHUS IEJIOCTHOCTH Ta30NpoBOja WM COOPYKEHHM Ha HEM, CO3/al0IIero
aBapuilHyl0 CHUTyaluio. ABapHilHO-BOCCTa-HOBUTENIbHBIE pPAOOThl JIOJDKHBI MPOBOIAUTHCS
HEMEIJICHHO.



