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HPEANCJ/IOBHUE

[Tocobue HamucaHo B CTPOTOM COOTBETCTBHM C MPOTPaMMOM JIUCIUIUINHBI
"TennoreHepupyromuye yCTaHOBKU' WM IMPEJHA3HAYEHO I CTYACHTOB CIIELUAIbHOCTH
"TerorazocHaOxeHue W BeHTWLINMA" W ciaymatenedd WHcTUTyTa MOBBIIICHUS
KB (hUKaAIUH.

Teruiorenepupyromuye YCTaHOBKM TMO3BOJSIOT MOJy4YaTh TEIUIOBYIO BSHEPIHIO,
KOTOpasi UCHOJB3YyeTCsd MOTPEOUTENAMU B SKMIUIIHO-KOMMYHAJIBHOM XO34HCTBE M Ha
npou3BojcTBe. D(P(HEKTUBHOCTHh MPOU3BOJICTBA TEIUIOBOM SHEPTrUU HANPSAMYIO 3aBUCHUT
OT KayecTBa MPOEKTa TEIJIOTEHEPHUPYIOLIEH YCTAaHOBKHM, YCIOBHMH €€ 3KCIUlyaTalluu U
KBATM(UKAIIUKU OOCIY)KMBAIOIIEro TMepcoHana. BoT mouemMy B HacTodiiee Bpems
BOIIPOCHI MPOU3BOJCTBA U HUCIIOIB30BAHUS TEIJIOBOM SHEPIUHU SIBISIIOTCS aKTyaJbHBIMH,
0COOEHHO ISl CYPOBBIX KIMMAaTHYECKUX ycloBUi Cubupu.

CTy,Z[CHTBI 10 IOCOOHIO 3HAKOMSTCS C OCHOBHBIMHU IIOHATHUAMHU, IIPUHIOUIIHAJIbHBIMHU
TCIIJIOBBIMHA cXeMaMu, MCTOJaMH nu YCTpOﬁCTBaMH BOAOIIOATOTOBKH,
IUIaKO30JI0YJAJICHUA, OUUCTKH HOBGpXHOCTGﬁ Harpe€Ba u T.II.

PaccMoTperh mOApoOHO BCE BOMPOCHL, CBSI3aHHBIE C TPOEKTUPOBAHHEM U
IKCIUTyaTalell TETIOTCHEPUPYIOIINX YCTAHOBOK, B HEOOJIBIIIOM MTOCOOMH HEBO3MOXKHO.
[ToaTOMy aBTOpBI HAJEIOTCS, YTO JAaHHOE MOCOOME TMOCTY>KUT OTIPABHOW TOYKOW ISt
CTYJICHTOB TIpH JaibHeWmeM Ooyee yriayOJIeHHOM W3y4YeHHH paloThl  TeIIo-
TeHEPUPYIOIINX YCTaHOBOK.

[Tocobue nanumcano C.A. KapaymeMm, rpaduueckoe odopMIIeHHE BBITIOIHEHO
A.H. XyTopHbIM.

ABTOPBI BBIPAXKAIOT TIYOOKYIO MPU3HATEILHOCTh PEIIEH3eHTaM Y4eOHOTO TOCOOus
npodeccopy b.B. Mouceery u nouenty B.B. KynukoBy 3a 1ieHHBIE 3ameuaHus u
MOKEJIaHUS, C/ICJIaHHbBIC TTPU TTOJATOTOBKE PYKOIHCH.



BBEAEHHUE

Tennorenepupyronme yCTaHOBKM NPEIHA3HAYEHBI NI NPOU3BOACTBA TEIUIOBOU
JHEPIUM, KOTOpask UCIIOJIBb3YETCS ISl TEXHOIOTUYECKUX HYXKJ Pa3IMYHbIX IIPOU3BOJICTB,
Ha HYXIbl OTOIUICHHS, BEHTWIALIMK U TOPSYEro BOJOCHAOKEHHS. 3HAUEHHUE TEIIOBOU
SHEPruM JJIsl 4YeJoBeKa TPYIAHO IMEepeoleHUTh, ocoOeHHOo B CuOupu C ee KEeCTKUM
KJIIMMaTOM. be3 Teria 4emoBeK He CMOXKET BBKUTh B TAKUX YCIOBHUAX, TOJIBKO TEIUIOBAst
SHEeprus MO3BOJSET €My OO0ECIeUUTh HOPMAIbHYIO KU3HEAEATEIbHOCTh. Bce 3T0
MTOKAa3bIBAET, KAK BaXKHBI POJIb U MECTO AUCHUILIMHEI "Teriorenepupyromme ycTaHOBKH"
JUTSl UHKEHEPOB-CTpOUTENeH criennaibHocTh "TernmorazocHabkeHne U BeHTUIISAIU ', T.K.
UMEHHO MM TPHUXOAUTCS Ha NMpaKTUKE pa3padarbiBaTh, MPOEKTUPOBATH, OCYIIECTBIATH
MOHTaK M SKCIUIyaTHPOBaTh CHUCTEMbl TEIJIOCHAOKEHHUS, KOTOphIE BKIIIOYAIOT B ceOs
Tennorenepupyronme yCTaHOBKH U TEIIOBBIE CETH C TEIUIOBBIMH ITYHKTaMHU.

B nocnenHue roapl B CBA3U € NEPEXOJAOM HALE CTPAHbI K PHIHOYHON 3KOHOMUKE U
Y)KECTOUCHHEM JKOJOTUYECKHX TpeOOBAaHUM K OKCIUTyaTallMM TEIIOTEHEPUPYIOIINX
YCTaHOBOK 3HAYUTEJIBbHO H3MEHWINCh KOHCTPYKIIMM U YCIOBUSA OKCIUIyaTallUU
TEIUIOTEHEPUPYIOIIMX YCTAHOBOK M BCIIOMOTATENbHOTO oOopymoBaHus. Bce 510
MpEIONpPEALsCT COBEPIICHCTBOBAHUE W JAJbHEHIIEE Pa3BUTHE TEIIOT€HEPUPYIOIINX
yCTaHOBOK B Poccun.



1. TEIVNIO'EHEPUPYIOIIIUE YCTAHOBKH

1.1. Hazna4yenne u kiaaccupurkanus
Temorenepupytomeit ycranoBkoi (TI'Y) ans cuctem TerocHaOXeHHsI Ha3bIBAIOT
KOMILJIEKC TEXHUYECKUX YCTPOMCTB U 000PYI0BaHUsI, TPeAHA3HAUYCHHBIN [T BRIPAOOTKH
TEIJIOBOM SHEPTUU B BHUJC TOpsuei BOJABI WM Iapa 3a CUET CHKUTAHUS OPraHUYECKOTO

TOIIJIMBA.

TemnoreHepupyoIme YCTaHOBKH MOXHO KIacCU(PHUIIMPOBATh MO CIETYIOIUM
IpU3HAKaM:

a) 10 Ha3HA4YeHUIO (10 XapaKTepy HArpy3Ku):

- OTOIIUTEIBHBIE - I 00CCIICYCHMS TEIJIOTOM CHCTEM OTOILJICHMS, BEHTUJIALUHA U
rOpsiYEro BOJIOCHAOKEHNS,

- OTONHUTEIBHO-TIPOU3BOACTBEHHBIE - IS OOCCIICUYCHHS TEIIOTOM CHCTEM
OTOIUICHUS, BEHTWIALIMM U TOPSYETO BOJOCHAOKEHUS] U IS TEXHOJIOTHYECKOTO
TETIOCHAOKCHUS

- POU3BOJICTBEHHBIC - JIJISI TEXHOJIOTUUECKOTO TEIIOCHA0KEHHUST;

0) 1o pa3MeIIeHHIO:

- OTHENBHO CTOSIIIME - TEIUIOT€HEPUPYIOllas YCTAaHOBKA pa3MeIlleHa B OTIEIbHO
CTOSIIIIEM 3/IaHUHU (TJIABHOM KOPITyCe);

- IPUCTPOEHHBIE K 3AAHUSIM;
- BCTPOCHHBIE B 3[JaHUS APYrOro Ha3HAYEHUS;

- KpBIIIHbIE - PACTIOJI0KEHHBIE Ha KPbIIIE 3/1aHHUS;
B) IO BU]ly SHEPTOHOCHUTEIIA:

- IapOBBIE;

- BOJIOTPENHBIC;

T) 10 BUAY CXKUTAEMOI'0 TOIINBA:

- Ha TBEP/IOM TOILIIUBE;

- Ha UJIKOM TOIUIMBE;

- Ha Ta3000pa3HOM TOIUIHBE;



1) 110 TUITY CUCTEMBI TETJIOCHAOXKEHUSI:
- YCTaHOBKH C 3aKPBITON CUCTEMOM TEIJIOCHAOKECHHUS;

- YCTAaHOBKHU C OTKPBITOM CHCTEMOM TEIUIOCHAOXKEHMsI, KOTJa BOJIOPa30o0op ropsiuei
BO/JIbI TPOUCXOUT HEMOCPECTBEHHO U3 TEIJIOBOW CETH.

1.2. TermioBblie cXeMbl TEIJIOT€HEPUPYIOIIUX YCTAHOBOK

[Ton TemnoBoOi cXeMOH TEIIOreHEPUPYIOIIEH YCTAaHOBKU MOHUMAIOT rpaduyeckoe
N300pa)k€HUE  OCHOBHOIO M BCIOMOIATENbHOIO  OOOpYyNOBaHMS  YCTaHOBKH,
00BEeIMHAEMOr0 JIMHUAMU TPyOONpoBOaOB. Pa3nuuaioT HECKOJIBKO BHJIIOB TEIUIOBBIX
CXEM:

- MPUHIUIHUANBbHAS (HA CXEME YKa3blBaeTCS TOJIbKO OCHOBHOE 00OpYyIOBaHHE H
OCHOBHBIE TPYOOIIPOBO/IBI);

- pa3BepHyTas (Ha cXeMe€ YKa3blBaeTCid BCE YyCTaHaBIMBaeMoe OOOpYIOBAHHE U
TPYOONPOBOIBI C PACTIOIOKEHHON HA HUX 3aIIOPHOU U PETYIUPYIOIICH apMaTypoi);

- pabouas, WIM MOHTaXXHas (Ha cXeMe, BBITIOJTHEHHOW B OPTOTOHAIBHOW WU
AKCOHOMETPUYECKOM MPOEKITNH, YKA3BIBAIOTCS OTMETKU PACIIONIONKEHUSI TPYyOOIPOBOIOB,
UX HaKJIOHBI, apMaTypa, KPEeIJICHHs], pa3MEPhI U T.1.).

Pa3BepHyTyto u pabouyio TEIJIOBbIE CXEMbI COCTABIIAIOT JIUIIb 11OCIIE Pa3padOTKH U
pacueTa MPUHLIUIIMAIBHON TEIJIOBOM CXEMBl; HA MX OCHOBE BBIOMPAIOT 00OpYyIOBaHHE
TEIJIOTCHEPUPYIOLIEH YCTaHOBKH.

[Ipy paccMOTpeHHH TEIUIOBBIX CXEM TEIUIOTEHEPHUPYIONUX YCTaHOBOK BCE
000py10BaHKME OOBIYHO JENAT Ha JIBE KaTETOPHH:

- OCHOBHOE (KOTJbI, TOJOTPEBATEIN M OXJIAJUTEIH, PACHIUPUTETN HETPEPHIBHOU
POJYBKH, Jea’paTopbl, HACOCHI, OaKW, PEAYKIIMOHHBIE OXJIAJUTEIhHBIC YCTAHOBKH,
XUMBOJIOOUYHCTKA U JIP.);

- BCIOMOTaTelbHOE  (apMarypa, pe3epBHBIE  HACOCHI, BCIIOMOTAaTEJIbHBIC
TpyOONPOBOBI H JIp.).

B coorBerctBun ¢ CHull 11-35-76* "Kotenbubie yctanoBku" [1] TeroBbie
Harpy3Kd TIpH pacyeTe W BBIOOpE O0OOpYAOBaHHUS TEIUIOTCHEPUPYIOIIMX YCTAaHOBOK
JIOJDKHBI OTIPENICTATHCS I TPEX XapaKTePHBIX PEKUMOB:

- MakKCHMAaJbHO-3UMHETO (IIPH CpeAHEN TemrepaType HapyXHOTOo BO3ayXa B
HauboJee XOJIOAHYIO MATHIHEBKY);

- HanboJee XOJOTHOTO MecsIa (Mpu CpelHed TeMIepaType Hapy>KHOTO BO3yXa B
HanboJiee XOJIOIHBIN MECHIT);



- JleTHero (IIpH pacyeTHOW TemIepaType HapyKHOTO BO3JyXa TEIUIOro NepHoja,
pacyeTHbIE MapaMmeTpsl A).

PaccunTtaTh NprHIMNNATBHYIO TEIJIOBYIO CXEMY TEIUIOTEHEPUPYIOUIEH YCTaHOBKH -
3TO 3HAYUT ONPEIEIUTD:

- CYMMapHyl MaKCUMaJbHyl0  [apo- WM  TEIUIONPOU3BOJIUTEIHHOCTD
TEIUIOTEHEPUPYIOIIEH YCTaHOBKU;

- YHACJIO YCTAHABIMBAEMBIX KOTJIOB B KOTEJIBHOM;
- pacxopl Tapa U BOJBI IO TPYOOIIPOBOIaM TETUIOTCHEPUPYIOIIEH YCTaHOBKH.

CymMmapHass mapo- WIM  TEIUIONPOU3BOAUTEIBHOCTh  TEIIOTEHEPUPYIOIIEH
YCTaHOBKHU ONPEENseTCs MPH yKa3aHHBIX BBIIIE TpeX pexkumax ee padotsl. Ilpu stom
noa pabodeil TEIrIOBOM MOIIHOCTHIO TEIUIOTeHEepUpyoIel ycTaHOBKH (Op ry WU
paboueil maponpou3BOIUTENBHOCTEIO Dp ry MOHUMAIOT CYMMapHYI0 MaKCHUMAallbHYIO
MOIIHOCTb IO BCEM 3HEPrOHOCHUTENSAM (IIapy M Tropsiuell BOJE) C yYETOM MOIIHOCTH Ha
HOKPBITHE COOCTBEHHBIX HYK]] TEIJIOT€HEPUPYIOIIel ycTaHOBKU QOcy u totepb Oror, T.€.
JUIs1 BOAOTPEMHOM TEIUIONEHEPUPYIOIIEN YCTaHOBKU

QF'I'I ' QTEx + Qou + QI'B + QCH +Q1[0T (1-1)
Y [T TapOBOU
JJ-I-']':*'n'w = ‘Dmx + IJ{}H e Dm + D';TH + Duu'r » (1.2)

rae Ortex, Drex - TEMII0Basi MOIIHOCTh UJIM PACcXO0J] Tapa Ha TEXHOJIOTUYECKUE HYXKIbI;
Qos, Dop - TemnoBasi MOIHOCTb WJIM PACXO0J Mapa Ha OTOIJIEHUE U BEHTUWISILIUIO;
Ors, Drp - TeIIoBas MOIIHOCTh UM PACXO]] Iapa Ha ropsiuee BOJAOCHAOKEHNUE;
Ocn, Dcy - TernnoBasi MOIIIHOCTh WJTH PAacXo/ IMapa Ha COOCTBEHHBIC HYK/IBI;

Onot, Driot - TOTEpH TETUIOBOM MOIIHOCTH U TIapa B TEIUIO-TEHEPUPYIOIICH YCTaHOBKE.
1.3. Bb1Oop THIa, MOIIIHOCTH M YK CJIA KOTJIOB

[Ipu nmpoeKTUPOBaHUU TETUIOTCHEPUPYIOIIEH YCTAHOBKH TPeOyeTcs 3HATh, CKOJIBKO
U KakhX KOTJIOB HEOOXOJMMO YyCTaHOBUTH. BBIOOp THIAa KOTJIOB 3aBUCHUT OT BHJA
Harpy3Ku, MECTa pacloyIOKEHUs TEIJIOTEHEPUPYIONIEH YCTaHOBKH, TETNIOBOM MOIIHOCTH
noTpedutened, BuUAa TOIUIMBA WU T.M. [Ipuw YMCTO TapoBOM HArpy3ke K YCTaHOBKE
IIPUHUMAIOTCS TapOBBIE KOTJBI, IPHU YHUCTO OTOIUTEIBHOM HArpy3ke K YCTaHOBKE
IIPUHUMAIOTCA BOJOTPEHHBIE KOTJIBI, MPU CMEIMIAHHOW Harpy3ke HIPUMEHSETCA I
y100CTBa YCTaHOBKA OJTHOBPEMEHHO MApOBHIX M BOJAOTPEHHBIX KOTJIOB.



KonvuecTBO M €OUHUYHYIO TEIUIOBYIO MOIIHOCTh BOJOTPEHHBIX KOTJIOB U
apOIPOU3BOANUTEIBHOCTD MMAPOBBIX KOTJIOB, YCTAHABIMBAEMBIX B TEIIOT€HEPUPYIOLLEH
YCTAHOBKE, CIIENYET ONPEAEIATh O PACYETHOM MPOU3BOAUTEIBHOCTH KOTEIbHON Qp 1y
u Dp 1ry, ucnionb3yst popmynst (1.1) u (1.2), npoBepsist pu 3TOM pexuM pabOThl KOTIOB
JUISI TETIJIOTO JIETHETO EPHOJa roja.

DKOHOMHYHAs paboTa KOTJIOB 3aBHUCUT OT HX Harpy3ku M HaOIIOJaeTcs Mpu
HOMUHAJIBHOH (IPOEKTHO) Harpy3ke KOTIOB. [103TOMy MOIIIHOCTh U KOJTMYECTBO KOTJIOB
HEO0OXO0IMMO BBIOMPATh TAKUM 00pa3oM, 4TOObI B OTOMHUTENbHBIN MEPUO KOTIBI UMETU
Harpy3ku, OJM3KHMe K HOMHHAIBHBIM. B ciydae BbhIXOJa U3 CTpOs HAMOOJBIIETO IO
MPOU3BOAUTEILHOCTH KOTJa B TEIUIOTEHEPUPYIOIIEH YCTAaHOBKE IMEPBOMl KaTeropuu
OCTaBINIMECS KOTJIBI JIOJDKHBI 00eCTeunTh TpeOyeMblid OTIYCK TeIuia MOTPEOUTEISIM.
Crnengyer OTMETHTh, YTO K MOTPEOUTENSIM TEIUIOTHI MEPBOM KAaTErOpUU OTHOCST TEX,
MPEKpAIICHUE TTOJAYM TEIUIOThI KOTOPHIM MOKET MPUBECTH K OMACHOCTH I KU3HH
JIOJIEH WM 3HAYUTENLHOMY YIIepOy B HapOJHOM XO3siiicTBe cTpaHbl. K morpeburensm
TEIUIOTBI ~ BTOPOM  KaTeropud  OTHOCAT  OCTAIbHBIX  morpebuteneit. s
TEIJIOTEHEPUPYIOLIUX YCTAHOBOK, 0OCCIICUYMBAIOIINX TEIIJIOBOM dHEpruer morpedurtenei
BTOPOM KaTErOpHH, OTIYCK TEIUIOTHl HE HOPMHUPYETCSI.

JIns  BCTPOCHHBIX, MPUCTPOCHHBIX W  KPBIIHBIX  KOTEIBHBIX  CIEAYET
IIpeayCMaTpUBaTh aBTOMAaTU3UPOBAHHBIE KOTJIBI ITOJIHOW 3aBOJCKON T'OTOBHOCTH.

B rtemnorenepupyromieil ycTaHOBKE [OJDKHA IMPEIyCMaTPUBATHCS YCTAaHOBKA HE
MEHEe JBYX KOTJIOB, 3a MCKIIOUYCHHEM TMPOU3BOJICTBEHHBIX TEIUIOTCHEPUPYIOIINX
YCTaHOBOK BTOPOi1 KaTETOpUH, B KOTOPBIX TOMYCKAETCsS YCTAHOBKA OJHOTO KOTJIA.

MaxkcuMalibHOE€ KOJIMYECTBO KOTJIOB, YCTaHAaBJIMBACMbLIX B TGHJ’IOI‘CHCpHp}GOHIGﬁ
YCTAaHOBKEC, JOJIDKHO OIIPCACIATHCA Ha OCHOBAHNH TEXHUKO-O3KOHOMHWYCCKUX PACUCTOB.

1.4. IlpyHOMNUaIbLHAS TENJIOBAasA CXeMa NMPOU3BOACTBEHHO-O0TONMUTEIbHOM
TeIJIOTeHePUPYIOIel YCTAHOBKU

[TpuHIMTIHAIEHBIE TETUIOBBIE CXEMbI TEIIOTEHEPUPYIOIINX YCTAHOBOK OTOOpaXKaroT
MIPOTEKAIOIINE B ONPEACIIEHHOM MOCIEA0BATEIFHOCTH TEIUIOBBIC MPOIIECCH, CBSI3aHHBIC C
TpaHcopMaIueld TEIJIOHOCUTENSI W HCXOJHON Bozabl. [IpW coCTaBICHHHM CXEMBI
ompenensieTcss BCE OCHOBHOE 00OpyIOBaHHE, HEOOXOIMMOe JUIsl  BBIPAOOTKHU
TEIUIOHOCHUTENSI  3aJJaHHBIX [apaMEeTPOB, YCTAaHABIMBAETCS B3aWMOCBS3b  MEXKIY
AJIEeMEHTaMH ATOro o0opynoBanusi. Ha ocHOBE cxeMbl MPOU3BOJIUTCS TEIUIOBOW pacuer
TETUIOTCHEPUPYIOIICH YCTAHOBKH, COCTABIISIFOTCS TPeOyeMbIe MaTepraIbHbIC H TCIIOBBIC
OaNaHCHI O OTAETBHBIM CTAThsIM PACX0Jia U MPUX0Ja BEIPA0ATHIBAEMOTO TETIOHOCUTEIS
Y UCXOJHOM BOJBI.

[TpousBonacTBeHHO-0TONUTENbHBIE TI'Y mpoeKkTHpyloTcs Ha 6a3e MPOMBILUICHHBIX
U OTONHTEIBHBIX HArpy30K, MPH 3TOM MOTPEOUTENI0 MPOU3BOIUTCS OTIYCK Mapa u
ropsdyeld BOJbl HAa TEXHOJOTMYECKHE HYXKIbl M TOpsS4Ye BOABI JUISI TMOKPBITUA
OTOIUTEIIBHBIX HATPY30K.
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[IpuHUMNMaNBpHAs TENI0BAas CXeMa IMapOBOM MPOU3BOACTBEHHO-O0TONUTENBHON TT'Y
C B3aKpeITOM cucTeMoi TemutocHaOxkenus wu kommamu Tuna JIE, KE, JIKBP,
BBIPaOATHIBAIONMMU HACHIIICHHBIA WM CJeTKa BIaXHBIN map npu aaieHuu 1,4 Mlla,
npuBeaeHa Ha puc. 1.1.

[Tap, BbeIpabaThiBaeMblii KOTENbHBIM arperatoMm K1, uepe3 peayKIMOHHYIO
OXJIAIUTENIbHYI0 YCTaHOBKY K2, B KOTOpPOW NPOUCXOIUT MOHUKEHHE HABICHHS Iapa
(06s1yHO 110 0,7 MIla), HanpaBsgeTCs HA TEXHOJIIOTUUYECKHUE HYXIbl HAa MPOU3BOJICTBO, HA
cobctBenHble HYX bl TI'Y, B ceteBble mojorpeBatend K5 Ha BBIpaOOTKY TEIUIOTHI ISt
OTOIUICHHUS, BEHTUJISILIUM U TOPSYEro BOAOCHAOXKEHMs. B pelyKIIMOHHO-0XJIa U TEIbHOM
yctaHoBKe K2 mpu napoccenvpoBaHMM NOJYyYarOT NEPErpeTblii map, KOTOPBIM 3aTeM
YBIIQXKHSIOT MUTATEIbHON BOAOM JO COCTOSIHUS CyXOIr'0 HACBIIIEHHOTO.

g mpenoTBpaleHus MOBBIIEHNUS KOHLIEHTPALMK COJIEH B BOJIE, HUPKYIUPYIOLIEH
B KOHType mapoBoro komia Kl, mpenycmarpuBaercsa "mpoayBka', T.e. BBIBOJ YacTu
KOTJIOBOM BOJIbI C OOJBIIMM COJIEP)KAaHHEM COJIEW M3 KOHTypa KOTia. 3a CUeT 3TOTO
MEpPOIPHUATHS TMpeJoTBpaniaeTcsi obpa3oBaHue Hakumu B KoTie. llpogyBounas Bojna
BBIBOJUTCSL B paCIIMPUTEIh HENpPepbIBHONW mpoayBku K6, Tne mnpu MOHUKEHHOM
naBnenun (okonmo 0,15 MIla) ona Bckumaer M OTBOJAUTCS 4Yepe3 IMOIOTPEBATEINb
ucxoaHoi Boasl K13 u 6apbotép K17 B kananu3zanuto.

Jlns BOCHIONHEHUsS TOTepb KOHJEHCaTa Ha MPOU3BOJCTBE, MOTEPU BOABI C
"mponyBKkoil" M B TEIUIOBBIX CETAX, BHYTPEHHMX MOTEph mapa W Ap. B cxemy TI'Y
MOJIa€TCs ONPEEIICHHOE KOJIMUECTBO UCXOAHON BOABI U3 BOAOIPOBO/IA.

o - > P T 7 022
i i0.7 Do l Doe +| Dre RPOHSBOACTRO
K2 [Goe JQK D R
Gro \_i{_l_ ton o _/':> ©
i ) ' Eﬁ%
K6/ 1 " \‘/
Gpnn | ipan )
G tc
_—]§)""-T2—"—
K12 K13 | K14 Dme2 o7, , K1
HCRGAHAA \\ \Qmm . K10
BoE — trmei 4 fruinz ﬁiﬁ . I NoNaEHCaT €
Gt Y k15 A Ndig v I8 G

K17

iﬁ B ma HAMZaLH0

Puc. 1.1. [IpunnunuaneHas TEmioBas cxema POU3BOJICTBEHHO OTONUTEIBHON
TEIUIOreHEPUPYIOIIEH YCTAaHOBKHU C 3aKPBITOM CUCTEMOM TEIJI0CHA0XKEHUS U MTapOBBIMU KOTJIAMH
tuna JIE u KE, paGoTatonumu Ha HackIeHHOM Tiape npu nasienuu 1,4 Mlla
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Bona nacocom mcxoxnoit Boabl K12 mogaercs B moporpeBarenb MCXOIHOW BOBI
K13, rme HarpeBaercs mo 20-25 °C 3a cuer TeIUIOTHI, IepeaaBaeMoil B OapOoTepe OT
IIPOTYBOYHOM BOABI. Takas TeMriepatrypa BOAbI O3BOISAET MPEAOTBPATUTH KOHACHCALIUIO
napa M3 BO3AyXa M KOPPO3HMIO Ha BHEIIHMX IOBEPXHOCTIAX TpyO0 M 000pyIOBaHUS
xuMBogoounctku K15. [locne 3Toro ucxoHas Boja nojgaercs BO BTOPO MOJOTPEBATENb
ucxonHoii Boasl K14, oborpeBaempiii mapom. B ycranoBke xumudeckoir ounctku K15
IIPOUCXOAUT YMSTYECHHUE BOJBI, T.€. YAAICHUE U3 HEE COJIEM JKECTKOCTH, KOTOPHIE MOTYT
MPUBECTH K 00pa30BaHUIO HAKUIIK B KOTJIC U TEIUIOBBIX CETSAX. YMSATYCHHAs] BOJA Yepes
nojorpeBaTenu xuMmudecku ouuineHHod Bonabl K16 m K8 u oxmamurens Beimapa K3
HampaBigeTca B neasparop armochepHoro tuma K4, rae mpu ee KUNEHUU U3 BOIbI
ynansitorcess pactBopeHHble Ta3bl (O, u CO,), BbI3bIBAIOLIME BHYTPEHHIOI KOPPO3UIO
TpyO koria. B measpatop K4 Ttarxke mocTymaeT KOHJEHCAT C IMPOM3BOJICTBA IOCIHE
ceTeBBIX TertooOMeHHUKOB K5. J[ns HarpeBa BoXbI B Jea’parope 10 KUIIEHUS B HETO
MOJAETCS Nap IOCJe PEAYyKLUMOHHOM OXJaguTeabHON ycTaHoBKM K2 u pacmmpurens
HernpepbsiBHOW mpoayBku K6. BeigenuBmmecs B jaea’parope ra3bl € HEOOIBITUM
KOJIMYECTBOM Iapa, KOTOPBI HA3bIBAIOT BHITIAPOM, HAIIPABIISIIOT B TemiooOMeHHUK K3, B
KOTOPOM Map KOHIAEHCHUPYETCS W OTHAaeT TEIUI0 YMATYEeHHOM BOJE, a rasbl
BBIOpAChIBAIOTCA B aTMOChEpy.

YMsrueHHass Boja IMOcjie Jea’paTopa nuTaTenbHbIM HacocoM K9 momaercs B
napoBoi koten K1 1 K pe1yKIMOHHOW OXJIaauTeNbHON ycTaHOBKE K2.

JlJis BOCIIOJIHEHUS! TIOTEPb CETEBOM BOJBI B CHUCTEME TEIIOCHAOXKEHUS UMeeTcs
noanutounbiii  Hacoc KI10. Ilepemernienne BOABI B CHUCTEME TEIJIOCHAOXKEHUS
ocyuiectBisiercst cereBbIM HacocoM K11. TpeGyemslit Temnepatypusblit pexxum B TI'Y u
CHUCTEME TEIUIOCHAOKEHUSI TMOAJICPKUBACTCS C IOMOUIbIO TNEPEMBIYKH U PEryisaTopa
teMriepatypsl K7.

[Tpy HEOOXOMUMOCTH HarpeBa BOJBI I TEXHOJIOTUYECKUX HYXI B cxemy TI'Y
BKJIIOYAETCS CAMOCTOSITEIIbHAS YCTAHOBKA.

JI1s1 OTKPBITBIX CHCTEM TEIUIOCHAOKEHHUS B TEIUIOBYIO cxeMy TI'Y, n3o0pakeHHYIO
Ha puc. 1.1, T0KHBI OBITH BHECEHBI H3MEHEHHUS B COOTBETCTBHUH C pHC. 1.2.

B 6;0ke xuMBOI00UMCTKH OOpabaThiBacMas BOjia pas3/ielisaeTcsl Ha JBa MOTOKa, Kak
MoKa3aHo Ha puc. 1.2:

- IUTATENLHYIO BOAY G i, TAPOBBIX KOTIOB, MPOIIEIIIYIO BE CTYNEHH yMATUYEHUS
B XBO u noctynatouryto B neaspatop K4 (puc. 1.1);

- NOANMTOYHYK BOAY Gio, TEIUIOBBIX CETEH, MNPOINEANIYIO OJHY CTYIEHb

ymsaruenuss B XBO, nogorpesaresib ounineHHo Boabsl K20, n mocrymnaromiyro najnee B
neal’patop mnoanutouHoi Boael K19 wepes oxmaaumrens Beimapa K18 u ganee B Oak-
akkymysastop K21. U3 6aka-akkymynsaTopa Boja noanuToyHbiM HacocoM K10 momaercs
B TEIUIOBYIO CETh.
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Puc. 1.2. [IpuHuunuansHas cxema 6J10Ka XUMBOJOOUNUCTKH JIJIs1 OTKPBITON CUCTEMBbI
TEII0CHA0KEHUS TPOU3BOJCTBEHHO-OTOUTENIbHOM TEMJIOreHepUPYIOLel YCTaHOBKU

1.5. IlpyHUMNHAIBLHAS TEIVIOBAsl CXeMa OTONMTEIbHOM TeIUIOreHepUpyoIuei
YCTAHOBKHM € BOAOIPEHHBIMH KOTJIAMU

OtomurensHas TI'Y mpoektupyetcst Ha 0aze TEIIOBBIX HAarpy30K Ha OTOILICHHE,
BEHTWIAIMIO W TOpsidee BOJOCHA0XEHHE, M HCIONB3YIOTCS MPU 3TOM BOJOTPEIHBIC
KoTibl. [lpuHnunuaneHas cxema oronutenbHOM TIY  anst  3akpeITOMl  CUCTEMBI
TerIocHaOXKeHus TpuBefeHa Ha puc. 1.3. Tak kak MHOTHE A3JIEMEHTHl YCTAaHOBKU TIO
CBOEMY Ha3HAYEHHIO COBIAAIOT C aHAIOTHYHBIMU ieMeHTamu TT'Y, n3o0pakeHHO# Ha
puc. 1.1, To HIKE OIYyIIEHO UX MTOSICHEHHUE.

OOparnass Boga cereBbiM HacocoM K11 momaercs B Bomorpeiinbiii xorten Kl.
Harperas B KoTJie BoJia HampagsJisieTcsl B nojatouiuii Tpyoornposoa T1 u Ha coOCTBEeHHbIE
Hyxael TI'Y. Temmeparypa Boabsl Ha BXOAE€ B KOTEN JOJDKHA COOTBETCTBOBATH
TpeOOBAaHUSAM 3aBOJOB-U3TOTOBUTENEH BOJOTPEHHBIX KOTIIOB.

TemmnepaTypa BOABI JOJDKHA OBITH BBINIE 3HAYCHHS, MPU KOTOPOM MOXKET
BO3HUKHYTh HH3KOTEMIIEpATypHas KOppo3us TpyO KOTJIa B CBSI3U C OMBIBAHHEM HX
MPOJYKTaMH CTOpPaHUsl TOIUIMBA, COAECPKALUIUMH PACTBOP CEPHOU KUCIIOTBHI.

Takoil pacTBOp cepHON KUCIOTHI 00pa3yeTcsi Ipu KOHACHCALUU U3 JIMOBBIX T'a30B
BOJSIHBIX IIApOB M COEAMHEHMH HMX ¢ ra3oM SO;. g MOBBIIEHHMS TEMIEPATYpPbI

o0OpaTHOM BOJBI UCHIOJIb3YETCS PELUPKYIAIUOHHBINA Hacoc KS.

Temneparypa Bonmbl B mojaroiiemM TpyOompoBoge T1 TeruioBodt ceTu JoiKHA
MEHSITBCS B COOTBETCTBHM C OTONMHUTEIBHBIM TEMIIEPATypHBIM TpaduKOM, YTO
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oOecrieynBaeTcsi MyTeM IMpomycka Bojabl moMuMo KoTina Kl depe3 mnepembluky c
peryisitopoM temneparypsl K7.
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Puc. 1.3. [IpuHumMnuanpHas TEmioBasi CXeMa OTOMUTENIbHON TEMJIOT€HEPUPYIOIIEH YCTaHOBKH C
BOJIOTPEHHBIMU KOTJIAMH U 3aKPBITON CHCTEMOU TETJIOCHA0KEHHUS

Ilotepu Bombl B TI'Y W TEmnoBBIX CETAX, a TAKXKE Pacxoj BOJbI Ha ropsiuee
BOJIOCHA0XKEeHHE (B OTKPBITHIX CHCTEMAaX TEIJIOCHAOKEHUs1) KOMIECHCUPYIOTCA Mojaayei
HUCXOAHOM BOABI M3 BojompoBoaa. Hacocom mcxomnor Boasl K12 Boma mopaercs B
nojorpeBateiab ucxoaHou Boael K9, rme ona moporpeBaerca no 20-25 °C, u 3ateMm
HATPABJIIETCA B YCTAHOBKY XMMHUYECKOW OYMCTKH BOAbl K8, rae oObIYHO mMpuMeHseTCs
OJHOCTYIIEHYAaTOE YyMST4YeHUE BOAbl. YMSTYEHHas BOJA Yepe3 IOJI0rpeBaTellb
XUMHYECKH ouuiieHHOW Boabl K6 m oxnamurens Bbimapa K3 momaercs B BaKyyMHBIN
neasparop K4 (maBnenuwe B naeadpatope oxosno 0,03 MlIla). JleaspupoBanHass Bojaa
coOupaercst B nurareabHoM Oake K2, u3 kortoporo oHa moanuToyHeiM Hacocom K10
HaMpaBiseTCsl g MOJANMUTKA TEIUIOBBIX ceTeil. e HarpeBa BOIBI B Jea’paTope
UCIIONB3YeTCsl ropsyas Bojaa u3 kotia Kl1.

JInst OTKpBITOM CHUCTEMbI TEIIOCHAOXKEHHS B CXEMY BOJOTPEMHON YCTaHOBKH,
n300pakeHHOM Ha puc. 1.3, BKIIOYAIOTCS JOMOJHUTEIBHO CIEIYIONINE JIEMEHTHI: OaKu-
AKKyMYJISITOPBl JJISi CO3JIaHUs 3amaca BOJBI U TOPSAYEro BOJOCHAOXKEHHUS B Yachl
MaKCUMAaJIbHOTO pacXoJOBaHMs BOABI IMOTpeOuTeNeM, NepeKauuBarollie HacoChl U
HACOCHI JJIs TOJIaYy TOPsiYeid BOABI MOTPEOUTEINIO U JIP.

1.6. CocraBiieHHe ypaBHEHHMH TEIJIOBOIO OajlaHCca
B mpouecce pacyera NPUHLMIMAIBHBIX TEIUIOBBIX CXEM TEIUIOTCHEPUPYIOLIUX
YCTAaHOBOK CTYACHTaM H€O6XOI[I/IMO HAaYIUTHBCA COCTABJIATH TCIJIOBBIC 0ajaHChI JJIA

TEIIO0OOMEHHUKOB U TOYEK CMEILICHHs TIOTOKOB Mapa U Bojbl. [lokaxkeM 3T0 Ha mpumepe
nojorpesarens ouniieHHod Boasl [IOB1 (cm. puc. 1.1). [ns storo nzolpa3zum cxemy
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MOJI0OrpeBaTeNsl OTACIBHO C yKa3aHHEM CTPEJIKaMHU BXOISIIUX U BBIXOSIIMX M3 HETO
MMOTOKOB Tapa M BOJIbI, UX PAcX0JI0OB U dHTaIbINM (puc. 1.4).

Gnar.
1.4. IlpunnunuansHas cxema nogorpesarensa [IOB1
OOBIYHO TpU OTpEAeNIeHUH TEIUIOThl, BHOCUMOM MOTOKOM Mapa, 3amuch JIelaeTcs
Yyepe3 SHTAIBIHNI0 Napa, KOTOPYIO ONPEAESIoT Mo TabauilaM BOJbI U BOJISHOTO Iapa, a
IIPU OIIPEJEIICHUU TEIJIOTHI, BHOCUMON C IIOTOKOM BOJBI, UCIIOJIB3YIOT €€ TEMIIEPATypYy,

OpU 3TOM SHTAIBIMIO BOJBI I PACCUMTHIBAIOT 4Yepe3 TeIuIoeMKOcTh Boabl Cg MU ee
Temneparypy ¢, kK x/kr

i=C, -1, (1.3)

rae Cg = 4,19 xJx/(kr-K).

YpaBHeHHE TeTUI0BOTO OanaHca Jyisl oIorpeBaTesis OyaeT:
Dropy (lg7 = Cy 1y ) = Gyop * Cy * (tnosr — Trios: ) » (1.4)

I7le JieBas 4acTh YpaBHEHHUs IOKa3bIBaeT OTAAHHYIO MapoM TEIUIOTY, a MpaBas 4acTh -
TEIJIOTY, BOCIIPUHATYIO B IIOJIOIPEBATENE OUNILIEHHON BOJOM.

[Tpu ucnonwszoBanuu ypaBHeHus (1.2) cmeayer ydectb, yTo pacxon mnapa Drogi,

MOCTYIAIOMIETO B IOJOTPEBATENIb, PABCH pACXOAy VYXOMISIIEro W3 IOJ0rpeBaTess
koHgeHcara Grog;.
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2. BOTHOE X031 CTBO

2.1. Boanblii pexxum padoThl KOTJIOB

Becniepeboiinas u 3k0oHOMUYHas paboTa KOTJIOB TEIUIOTCHEPUPYIOIICH YCTAaHOBKHU
BO3MOJKHA TOJIBKO IpH NPaBUJIBHOM OpPraHU3allMM B HEW BOJHOTO pexuma. Hammume
MEXaHUYECKUX MPHUMECEH M B3BELICHHBIX YAaCTUI[ B BOJAE NMPUBOJAUT K OTJIOKEHUSAM U
3a0uBKe TpyO rps3pio. Hammume B Boxme cosiell MPUBOIUT K OTJIOKEHUSM HAKHUIIKA Ha
BHYTPEHHUX TIOBEPXHOCTAX TpyO Korna. B coorBerctBUM ¢  TpeGoBaHUSMU
CHulI II-35-76*  "KotenbHble  yctaHoBKU" [1]  3ampemieHo  MPOEKTHPOBATH
TEIUIOTEHEPUPYIOIIUE YCTAaHOBKM 0e3 BOAOMOAroTOBKU. IlosTOMy nisi mapoBbIX H
BOJIOTPEMHBIX YCTAaHOBOK HEOOXOAMMa IpelBapUTEbHasl CleuuaibHas IOATOTOBKA
BOJIbI, KOTOpasi OCYLIECTBISAETCA Ha CTAHUUAX XHMBOJOOYMCTKU TEIUIOIE€HEPHUPYIOIINX
YCTaHOBOK.

OCHOBHBIMH HaKUIIEOOPa3yIOIMMU MPUMECIMH HeoOpaObOTaHHOW BOJBI SBIISIOTCS
COJIM KaJlbIMsl U Mar"usi, CoAepiaHUe KOTOPbIX OOYCIOBIMBAET KECTKOCTh BoAbl. K
TaKUM CcoOJIiM OTHOcAT: cynbdar kameius (CaSO,); xapOOHATBHI KaiubIlusi M MarHus
(CaCO3 u MgCO;); cunmkatel kKaneiiusg 1 Maraus (CaSiO; u MgSiO3); ruapookucu
(Ca(OH), u Mg(OH),) u np. Boigenenue TBepaoil ¢a3bl U3 BOABI MPOUCXOJIUT H3-3a
ylapyuBaHMsI BOJIbI, BCJIEICTBUE YETO MOBBIIIAETCS KOHLUEHTPALMs COJIeH B HEW U pacTBOP
npubimxkaeTcs K HachleHHI0. B TO ke BpeMs HakKuIlb, COCTOSLIasi B OCHOBHOM U3
CaCOs;, ob6pazyetcs yxe npu Harpee Boabl 10 40..50 °C. B Mecrax ee OTI0OXEHUS
IPOUCXOIUT TeEperpeB Meramia TpyO Koriaa u JedopManus WM Jaxe IMOSBICHUE
TPEIMH, @pPH 3TOM PE3KO YXYALIAETCS IMpolecc TEIUIONEpeHoca 3a  CYET
JOTIOJTHUTEIBHOTO TEPMUUYECKOTO CONPOTUBIIEHUS CAMUX OTJIOKEHHM.

Boinenenue u3 Boawl TBepaok ¢a3pl (HAKUIHM) M OTJIOKECHHE €€ Ha MOBEPXHOCTSIX
HarpeBa Ha3bIBAIOT MIEPBUYHBIM IPOIIECCOM HakumeoOpa3oBaHus. Brlmamarommii ocamok
B BHUJC B3BCIICHHBIX YacTHI] (IIJ1aMa) B 00beMe BOJABI, KOTOPBIM JIETKO yJaisieTcs W3
KOTJIa C TIOMOIIBIO TIPOTYBKH, HA3bIBAIOT BTOPUYHBIMU OTJIOKCHUSIMHU.

Jlns HOpManbHOM pabOThl KOTJIOB JOJDKEH OBITh CO3/1aH OC3HAKUITHBIA PEKUM
paboThl, KOTOPBIM 00ECTIeUnBAETCSl 32 CUET COOTBETCTBYIOIIEH IMOJATOTOBKH HCXOJIHOU
BOJIBL.

2.2. DU3MKO-XUMHYECKHE XaPAKTEPUCTUKH BObI

[Tpu pabore TemIoreHepupyromeid yCTaHOBKH B €€ PAa3IMYHBIX YacTsSIX JABUKETCS
BOJIa C pa3HbIMHU CBOMCTBAMH, KaK MOKa3aHO Ha puc. 2.1:

- ucxonHas (kotopasi 6epeTcsi U3 OTKPBITHIX BOJIOEMOB, PEK, MOJ3EMHBIX CKBAXKHH,
X03MCTBEHHO-MIUTHEBOI'O BOJOIIPOBOIA);

- XUMHUYECKM OUHMIleHHas (Korja BoJa Mpolula IUKJI OYHUCTKH OT Ccojie
KECTKOCTH);

- IUTaTCiIbHasA (KOFJIa N3 XUMHWYECKHN O‘IHIHGHHOﬁ BOABI yaaJIUJIN 1"331:1);
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- MOJMUTOYHAs BoJa (OUMILIEHHAs BOJA, UAYIAs Ha TIOANMUTKY TETUIOBBIX CETel WIH
Ha COOCTBEHHBIEC HYX/Ibl YCTAHOBKH);

- KOTJIOBas (BOJIa, IUPKYJIUPYIOIIas B KOHTYpE KOTJIA);
- IPOJlyBOYHas (coJiecoeprkaiias Boja, yaajisgeMas U3 KOoTJjia IpU MPOIyBKe);

- ceTeBas (BoJa, IUPKYJIHUPYIOIIas B TEIUIOBOM ceTr). KauecTBO BOIBI MOXKET OBITH
0XapaKTEpU30BaHO PAJIOM €€ MapaMeTPOB:

- KOJTMYECTBOM B3BEIICHHBIX YaCTHUIl B BOJIE, MI/KT;

- CYXUM OCTaTKOM, MI/KT;

- 001KM collecoiepKaHueM (MUHEPATHHBIM OCTATKOM), MI/KT;
- )K€CTKOCTBIO, MI-JKB/KT;

- MCJIOYHOCTHIO, MI-3KB/KT;

- cojiepKaHUEeM KpeMHHUEBOU KUCIOTHI (Si0;), MI/KT;

- KOHIICHTpAIMEeH BOJOPOIHBIX MOHOB W COJCPKAHHEM KOPPO3UOHHO-aKTHBHBIX
ra3oB, MI/KT.

KommuecTBo B3BCIICHHBIX  YaCTHII. K B3BemeHHBIM qacTulaM OTHOCAT
MCXaHUYCCKUC MTPUMCCH, YAAIACMBIC U3 BOABI ITYTEM (I)I/IJII)TpOBaHI/ISI.

Jls omipeiesieHus 3TOro MoKas3aTesl KauyecTBa BOABI HEOOXOAMMO B3ATh 1 KT BOJIBI
U IpoUIbTPOBATH €e. 3aTeM clieyeT (PUIbTPOBAIbHYIO OyMary ¢ 0caJIkOM BBICYIIUTh U
OTNpeNeNTh Maccy CaMOro OcTaTka Ha OyMare B MI' - 3TO U OyJIeT KOJIMYECTBOM
B3BEIICHHBIX YaCTUL.

Cyxoii octatok S moiydaroT HcmapeHueM | Kr OoTQWIBTPOBAHHOW BOJBI IPHU
temreparype 105-110 °C. DToT nokazaTenb yKa3blBaeT HAa KOJIMYECTBO PACTBOPEHHBIX B
BOJIC BEIIIECTB.

OO6miee coneconepikaHue, XapakTepH3yrolllee KOJIMYeCTBO cojJeil B Bojae, Ha
MPaKTUKE MOXHO OMPENEIUTh CYMMHPOBAaHHEM KAaTHOHOB U aHHMOHOB, MOJYYCHHBIX B
pe3yabTaTe MOJTHOTO XMMHUYECKOTO aHalli3a BOJIBI.

Kectkocts. Paznuyaror ciienyronime BUAbl )KECTKOCTH BOBL:

- 0bmryro xecTkocTh XK, KOTOpasi XapaKTepusyeT COJIep:KaHue B BOJIE BCEX COJIeH
KaJIbIUsl U MarHus,

- KapOOHATHYIO (BpEMEHHYI0) *KeCTKOCTh Ky, 00YyCIOBICHHYIO HAaMYMEM B BOJE
ouxap6onatoB kanbius u Maraus (Ca(HCO;), u Mg(HCO;),);
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- HeKapOOHAaTHYIO0 (IOCTOSHHYIO) MXKECTKOCTh Kpyg, KOTOpas XapakTepu3yercs
HAJIMYUEM B BOJIE OCTAJIBbHBIX cosiell kanmbius u Maraus (xmopunoB - CaCl, u MgCl,,
cynbdatoB - CaSO, u MgSQ,, cunukatoB- CaSiO; u MgSiOs, u ap.).

Onu cBsi3aHBI MEXTY CO00H ypaBHEHUEM

KGZ}KK—F)K%" (21}

XOLHAA BOJa

OcReTnHTeIEHRH
pwisTp

OcpeTiieHHas BOA

. H}éﬁ(ﬂ:’m} — [lpomsisounas sosia

P XUMHYECKH OUHIISHHAR BOJA HA MOMIIMTKY TEITIOBRIX ceTeft

XBO

(2-% CTYTICHD) — |IpoMEIBOMHAA BOIA

l, XuMoryecky oYMINCHHAS BOJIA Ha NOJIMTKY Jeasparopa

Jleasparop » Bamap
¢
$, IirraTensHas Boga
Ilaposoii IpoxyBorumas
KoTen —— > BOJA
Kornopas
- Tlap BOjI2
v v
Cerenoft Texnonormyeckoe
00T PEBATE L ofopynoBaHHe
_ KounencaT
ToTpeGrTens

Puc. 2.1. Cxema nBmKeHHs BOJIBI M TIapa B TEIUIOTCHEPUPYIOIICH YCTaHOBKE

Kpome BbIIICONHCAHHBIX BHUJIOB KECTKOCTH, PA3IMYalOT eue KaiabuueByro Kc, u
MarHueByro XKy, Kanbiuesas :KeCTKOCTb 3aBUCHT OT KOHUECHTPALMM B BOJE KaTHOHOB
KaJIbIYs, a MarHUEBas -OT KATHOHOB MarHus, ¥ OHHU CBSI3aHbBI C OOIIEH KECTKOCThIO BOIBI
COOTHOIICHHUEM
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Ca+1 Mglz
,c: = + .
20,04 12,16

(2.2)

[Ipu kunennn BoAbI OMKApOOHATHI KAJbIUA M MarHus MepexoisT B KapOOHATHI U
BBITIA/IAIOT B OCAJ0K B BUJE IIIIaMa, KOTOPBIN yIasieTCsl Py IPOIyBKe:

Ca(HCO,), = CaCO, { +H,0+CO, T,
Mg(HCO,), + H,0 = Mg(OH), + +CO, T.

3a eAMHUIlY U3MEPEHUS KECTKOCTU BOJBI MPUHAT MT-3KB, paBHbIA 20 MI KajabLus
Wiy 12 Mr marsusi.

[To o611eii )KECTKOCTH BCE MPUPOJIHBIE BOBI YCIOBHO JEISATCS HA TPU TPYIIIIBL:

- markue (Ko <4 Mr-sks/kr );

- cpenneit xectkoctu (XKg = 4...7 Mr-3KB/KT);

- ;ectkue (Ko > 7 Mr-sks/kr).

[lenoynocTts. PazmuuaroT cieayronme BUabl MEJI0YHOCTHA BOBI:

- o6myto [, XapakTepu3yIomlyo HATHIKE B BOJEC PA3IUYHBIX HOHOB;

- ruapatHyio H, xapakTepu3yooniyo Halu4ue B BOJAE THAPOKCUIBLHBIX HOHOB OH;

- bukapoonatnymwo g, onpenensemMyro Mo HaJTUYUIO B BOJIe OUKapOOHATHBIX HOHOB
HCO3-;

- kapbonatnyto Illg, ompenenseMyro Mo HaJWYUIO B BOJI€ KapOOHATHBIX HMOHOB
2-
CO;5™.

Mexy co0oil 3TH BUJIBI IIETOYHOCTH CBS3aHbI YPaBHEHUEM

I{, = I, + LI, + 01, (2.3)

[[lemounocth Bombl B 1 Mr-skB/kKr cootBeTcTBYeT: 40 Mr/kr enkoro Hatpa; 84,02
MI/KT OukapOoHaTa HaTpus; 53 MI/Kr kapOoHaTa HaTpHs.

Ha npaktrke 17 OEHKM KauecTBa KOTJIOBOM BOJIBI UCIIOJB3YETCS OTHOCHUTEIIbHAS
mienouHocTh Hlpr, KoTOpas onpenensercs o hopmyne, %

100
1, =1, '40T ’
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rae 40 - sksuBasieHT NaOH.

[IlenoyHOCTH MUTATENBHONU BOJBI MOKHO ONPEIEIUTD IO popMyIie

I = K-y, +(1- K,

rae lxop, gy - MEI0YHOCTh XMMUYECKHA OYHMIIICHHOM BOJABI M KOHjAeHcaTa; K - mois
MOTeph KOHAECHCATA.

YacTo Ha IpAaKTUKE JaHHBIE 10 KAYECTBY IIEJIOYHOCTH KOHJIEHCAaTa OTCYTCTBYIOT. B
TaKUX cllydasx ee mpuHumaroT pasaoi 0,05...0,1 Mr-sks/kr.

Cnegyer OTMETUTh, 4YTO OTHOCHTENbHAs MICJIOYHOCTh IS TApOBBIX KOTJIOB
nasienreMm 10 4 Mlla co cBapHbiMu OapabaHaMu M CBapHBIMHU COCIUHEHUSMH TPYO C
OapabaHaMM U KOJIJIEKTOPAMU HE HOPMUPYETCS.

ConepxaHue KpeMHHEBOM KHCIOTHI B BOJE XapaKTEPU3YET KOHILICHTpAIMIO B HEH
pPa3IMYHBIX COCAMHEHHN KPEMHHUSA, HAXOISIIUXCS B MOJIEKYJISAPHOW WIM KOJUIOMAHOMN
dopme. BpenHoe BIUAHHE COEJUHEHUN KpPEMHHS CKa3blBaeTCsa Ha pabote
IaporeHepaTopoB ¢ AaBjcHUEM mapa 6oixee 7 Mlla, T.K. TOJBKO MpPH 3TOM JaBJICHUHU U
BBIIIIE KPEMHUEBAS KUCIIOTa HAUMHAET PACTBOPSITHCA B Tape.

KoHueHTpanus BOIOPOJAHBIX HOHOB U COAEPKAaHUE KOPPO3HMOHHO-AaKTUBHBIX Ta30B.
PactBopennsie B Bone arpeccuBHble razbl O, m CO, BBI3BIBAIOT pa3iUYHbIE BUbI
KOPPO3UHU U XapaKTEePU3YIOT KOPPO3HOHHBIE CBOMCTBA BOJLI. [Ipu HarpeBaHuu BOABI U3
HEe HAUMHAIOT BBIJIEIATHCS Ta3bl, 001Iee KOJTUIECTBO KOTOPHIX MOXKHO OIPENCIUTh, €CIIN
JIOBECTHU BOJY /10 KUIIEHUS U U3 HEE BBIAEIATCS BCE Ta3bl.

BaxHoe 3HaueHMe 11 KadyecTBa IUTATEIbHOM BOABI HMEET [OKa3aTelb
KOHIIEHTpALHH B BOJIe BOJAOpoAHbIX HOHOB pH. IIpu HelTpansHOM peakuuu Boasl pH =7,
npu pH < 7 peakuus Boasl Oynet Kucioi, a mpu pH > 7 - meno4Hoi.

2.3. TpeOoBaHus, NpeabsABJsieMble K KA4eCTBY UCXOHOI,
NUTaTEeJIbHOM, KOTJIOBOI BOABI U Mapa

B cooTBeTrcTBMM C JNEUCTBYIONIMMHU TpaBUJIaMH YCTPOMCTBA W AKCIUTyaTalluu
TEIJIOTEHEPUPYIONIUX YCTAaHOBOK K BOJAE M TMapy MPEIBABISIOTCS OIpPEACIICHHBIC
TpeOOBaHUs, U3JI0KECHHBIE B HOPMAaTUBHOM JOKYMEHTE [4].

B npuBeneHHBIX HOPMATUBHBIX JOKYMEHTAaX COJIEPIKATCS CBEICHUS O JOIMYCTHMOM
coJiep>KaHMH BEIIECTB U ra3oB B BOjle U mape. B ciiydae, ecnu 3T TpeOGoBaHUS B IEPUOT
JKCITyaTallud KOTJIOB HE COONONAIOTCS, Ha BHYTPEHHHUX TIOBEPXHOCTAX KOTJIA
o0OpasyeTcst HaKUIlb, CTPYKTYpa U COCTaB KOTOPOM MpUBEICHHI B Ta0. 2.1.

Hannune Hakuny 3HAYUTENBHO YXYAIIAET pabOTy U YCIOXKHSET SKCIUTyaTalHio
KOTJIa U IPUBOAUT K HETATUBHBIM MOCIEIACTBUSIM:

- YMEHBIIIAETCS CPOK CITYKOBI CUCTEMBI;
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- YBCIIMUUBACTCA paCXOJ TOIIJIMBA;

- BO3pacCTacT 4YMCJIO BHCINIAHOBBIX PCMOHTOB;

- YBEJIMYMBAIOTCS 3aTPATHI AJIEKTPOIHEPTUHU HA TPAHCIIOPTUPOBKY BOJBI U T.II.

CocTaB M CTPYKTYpa HAKUIIH

Tabmuma 2.1

Jenenune
HAaKUIIU 110 XapakTepucTrKa Crpykrypa Mecra obpazoBaHus
COCTaBy
Kap6onarnas |C npeobnaganuem o 70...80%  |OT prIxioit no B mecTax ¢ MOHMKEHHON
KapOOHATOB KaJIbLIUS U MarHus |IJIOTHON TEMIIEpaTypoH U
(CaCOs, MgCO0») 3aMeUIEHHON
HUPKYJISILUEN BOBI
Cynb¢atnas |C noBslIeHHBIM cojiepkanueM |Ocob6o TBepaas npu |Ha HanGosee ropsiuux
(runcoBast)  [(mo 50%) cynbdaTa KanbLUs CHJIbHOM MOBEPXHOCTSAX HAarpeBa
(CaSOy) CIEIUJICHUU C
METaJIJIOM
Cunukarnas |C cogepxanuem 110 20...25% [ToBbiIEHHAs B Mecrax ¢ HaubosbIen
cunukaToB Kanbius ( CaSiO;) u |TBepaocTh. iMeeT  |IIOTHOCTBIO TEIIOBOTO
maraus (MgSiOs) u CTEKJIOBUIHBII IIOTOKA
TUIPOCUIIMKATOB KaJbLIMA U XapakTep U CUIIbHOE
MarHust CLIETJIEHUE C
METAJIJIOM
Cwmemrannas  |CocTouT U3 cMecH cyib(dara Ot peIxJIOH 10 B mecrtax ¢ noHm:xeHHoi

KajJablus, Kap6OHaTOB Kajablusa U

Mar"uvsa v ap.

IJIOTHOH

TEMIIepaTypoil BOAbI U Ha
Haubosee ropsunx
HOBEPXHOCTSX

2.4. O0padoTKa BOABI

VY CII0BHO CXeMY MOATOTOBKH MCXOJHOW BOJBI JJISI TEILUIOTE€HEPUPYIOLIEN YCTAHOBKH
MO>KHO TPEJICTAaBUTH B BUJIE Ta0M. 2.2.

Cama 006paboTka BOJIbI MPEyCMaTPUBALT:

- YAQJICHUEC B3BCIICHHBIX HpHMGCGﬁ 13 BOJbI B OCBETIUTCIIBHBIX (I)I/IJ'II)Tan;

CHHUKCHHUC KCCTKOCTHU (YMHF‘-ICHI/IG) BOJBI HA CTAHIIUHM XHUMBOJOOYHCTKH,

- I[IOAACPIKAHUC onpeneneHHoﬁ BCJINYHNHBI

XUMBOAOOYUCTKH,

MCJIOYHOCTH BOJABI

Ha CTaHIUH

- CH’)KCHHC 06HI€FO coJiecogCpiKaHus BOABI 3a CUCT IMMPOJYBKHU,

- YAAJIICHHUEC paCTBOPCHHBIX arpECCUBHBIX I'a30B U3 BOJBI B J€adpaTopc.
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Tadomuna 2.2

Tunbl 1 MeTOABI 00PAOOTKH BOJBI

Tun oOpaboTku

MeTton 06paboTku

JloxotnoBas (IIpeBapUTEIIbHAS)

OTcrauBaHue
®unbTpoBaHUE
Koarynsus
YMsaraenne

Buytpukotiosas

IIponyska
Heaspanus
[Ipucanku XuMU4YECKMX PEareHTOB
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3. JOKOT/IOBASA OBPABOTKA BO/JbI

[Ipy uCcnonb30BaHUU B TEIUIOTEHEPUPYIOLIEN YCTAaHOBKE BOJBI U3 NOBEPXHOCTHBIX
MCTOYHUKOB HEOOXOIUMO IIPelyCMaTpUBATh CIEAYIOIIYIO €€ TIOJITOTOBKY:

- OTCTaBaHUE;

- (UIbTpOBAHUE HA OCBETJIMTEIBHBIX (PUIBTPAX, €CIU KOJUYECTBO B3BEIICHHBIX
yacTuil He npeBbimaet 100 mr/m;

- KOaryJsiiuio U (GUIbTPOBAHUE, €CIM KOJIMYECTBO B3BEHICHHBIX YACTHI] B BOJIC
npesbimaeT 100 MI/11 ¥ MEeI0YHOCTb BOIBI - 10 1,5 MI-3KB/KT;

- U3BECTKOBAHUE C KOATYJISAIUCH U (PHIBTPOBAHUEM JIJIT YMEHBIIICHUS IISIOYHOCTH,
COJICCOJICPYKaHMSI M COJICPIKaHMsI COJICH jKelie3a NP KOJUYCCTBE B3BEIICHHBIX YaCTHIL
oomee 100 MI/m ¥ MEIOYHOCTH BOALI Oojee 1,5 Mr-3KB/KT;

- COJIOM3BECTKOBAHME C KOaryJsiue u GuiaIbTpoBaHHWEM, KOTJa 00IIasi )KECTKOCTh
BOJIBI TIPEBBIIIAET €€ OOIIYIO MIEIOYHOCTh, U IPYTHE CIIOCOOHI.

3.1. OrcranBanne, puiIbTPOBAHKME U KOATYJISIIUA BOJAbI

[TpuponHast Boga cOAEpKUT MUHEPAJIbHBIE U OPraHMUYECKHE IPUMECH C Pa3IMYHON
KpymHOCThI0 4actull. Ilpu pasmepe wyactury Oomee 0,1 MKM HX Ha3bIBAIOT
rpyOOUCIIEPCHBIMU MJIM MEXaHWYECKUMU; MpHU pazmepe yactull B npeaenax 0,1...0,001
MKM - KOJUIOWJHBIMH. MeXaHHUeCcKHe U KOJIJIOMIHBIE YACTHUIbl yIAISI0T OTCTAUBAHUEM,
Koarynsuueil 1 GUIbTpOBaHHEM.

OrtcravBaHue BOABI MPOU3BOJIAT B OTCTOWHUKE, 00BEM KOTOPOTO JOHKEH OBITh
pPaBEH MOJIYTOPHOM WM JBOMHOW YaCOBOW NPOU3BOJUTEIIBHOCTH TEILIOIE€HEPUPYIOLIEH
ycTaHoBKM 10 Boje. CaM mpoliecc OCakJIeHUs 4YacTHUl] OyJeT 3aBUCETh OT MJIOTHOCTHU
YACTHIIl, UX BEJTUYUHBI U (POPMBI.

OuibTpoBaHUE OOBIYHO OCYIIECTBISIOT B OCBETIUTENBHBIX (QUIBTpPAX IOCHE
oTcTauBaHus BoAbl. [Ipm 3TOM Bojxa TMpOMyCKaeTcs dYepe3 CIoM (PUIBTPYIOIIETO
3epHHCTOr0 Marepuana ¢ pasMmepom yactui 0,6...1 MM (apoOneHbI aHTpaIUT,
KBapIleBbIN mecok, Mpamop). [Ipm HOpmanbHON paboTe OCBETIUTENS KOHIICHTPAIUS
B3BCIIICHHBIX BEIIECTB JOJDKHA COCTaBiIATh 10 Guubrpanuu 10...12 Mr/kr, mociue
dbunpTparuu - He 60see 5 MI/KT.

Jlnst Gomee OBICTPOTO ¥ TOJIHOTO TIpOIEcCa OTCTaMBaHUS W (PUIBTPOBAHUS
MPUMECHSIIOT KOATYJISAIHIO - YKPYITHCHHE KOJUIOMIHBIX YaCTHIl U BBIJICIICHHE UX B 0CAJOK
npu 100aBKE K BOJIE CHEIMAIBHBIX PEareHToB (KoaryisHToB). Koarynsmuio ucxomHoin
BOJBI TPOBOJST TaKKe M B OCBETIIMTENSAX. B KadecTBe KoaryjiasHTa MPUMEHSIOT
cepHokuciasie conu amoMuHus (Al (SOy)s3), xkenesa (FeSO, - 7H,0), xmopHoro xemnesa
(FeCl;s - 6H,O) npu pH Boapl, paBHOM 4...10. B pe3ynbprate 00paboTKu BOJIBI 00pa3yeTcs
0CaJIoOK B BUJIE IJIaMa, KOTOPBIK ocenaet B punbTpe. Koarynsius mporekaer Hanbomee
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MHTeHCUBHO mnpu Ttemneparype 35..40 °C, mpu 3TOM CcOAEpKaHHE OpPraHUYECKHUX
BEIIECTB MOXET ObITh CHIKeHO Ha 60...80%, a conaep:kaHue KPEeMHUEBON KHUCIOTHI Ha
25...40%. IlosTomy Boay mepen mojayeil ee B OCBETJIMTENbHbIE (QHIBTPHI, TJE
UCIIOJIb3YETCS KOaryJysius, CIeyeT MOJA0rPeBaTh 10 YKa3aHHBIX BBIIIE TEMIIEPATYD.

[TpuHIMNIMaNbHAs cXxeMa MPSMOTOYHONM YCTAaHOBKH JUIsl OCBETIICHUS BOJIBI TOKa3aHa
Ha puc. 3.1. McxonHas Bona HacocoMm 1 momaercs B cxemy. KoaryssHT, Haxoasuuiics B
Oake 3 B BHJIE pacTBOpPa, MOJAETCS 103aTOpoM 2 B TpybompoBoa. B cMecuTenprHOM Oake
4 MPOUCXOIUT KOAryJSIUS KOJUIOMAHBIX YAaCTUL, KOTOPHIE OCEAAIOT B (PHIBTPYIOLIEM
CJI0€ OCBETJIUTEIBHOrO (uiIbTpa 6, a OUMILEHHAas BOJa MocTymnaeT najiee B cxemy TI'Y.
OO6wruHO BBICOTA (QuIbTpyrOmEero ciosi coctaBiser 0,8...1,2 M, a CKOPOCTh JBIHKCHHS
BOJIBI 4Yepe3 cioi cocTaBisieT S...12 M/4. CxeMa OCBETJIMTENHHOTO (DUIBTpa MpHUBEICHA
Ha puc. 3.2. Korma ¢unerpyromuii snmemenT 1 3acopsieTcs U QUIBTp HAYMHAET TIOXO
ouuIiaTh BOJAY, €ro pereHepupyroT, T.e. BOCCTAHABIMBAIOT PabOTOCIOCOOHOCTH
GUIBTPYIOIIETO 2JIEMEHTA.

i//
B
i/ 4
. Cbpoc
< | > N NPOMBIBOYHOA BOAbI
i/ \2_
= v : OceetneHHas
WexogHasa Bona
BOAaA

Puc. 3.1. [IpunnunuansHas cxeMa nIpsIMOTOYHOM YCTAHOBKH ISl OCBETJIEHHSI BOJBI:
1 - Hacoc; 2 - no3atop; 3 - 6ak ¢ paCTBOPOM KOAaryJIsiHTa; 4 - CMECUTENBHBIN 0aK; 5 - 6aK ¢
IIPOMBIBOUHOM BOJI0M; 6 - OCBETJINTENIbHBINA (PUIBTP

Perenepanuss ¢unbTpa OCYIIECTBISETCS IyTeM €ro OCTaHOBKH, OTMBIBKH
OTJIO)KCHUW M BOCCTAHOBJICHUS PEAKIIMOHHON CIOCOOHOCTH. J[JIs yaydIeHHs] OTMBIBKU
GUABTPYIONIETO CJ0s CHadaja B (UIBTP TMOAAIOT CHHU3Y BO3AYX M B3PBIXJISAIOT
GUIBTPYIOIIHIA CITOM.

OuIBTPYIOMMN CJIOW MPOMBIBAETCS BOJION, KOTOpYIo OepyT u3 0aka, U TOJBKO

Mocjie  ATOr0  MPOM3BOMAT  pEreHepanuio  (QUIBTPYIOMIETO  CIOS,  HMCIOIb3Ys
MOHOOOMEHHBIE METO/IBL.
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WexoaHan

Boanyx Ha Bapoixnenve [ l X, Bona Ha npomsiexy

OuuLeHHaR
Bofa

Puc. 3.2. Cxema ocBeTnuTenbHOTO QUIBTPA:
1 - punbTpyromas 3arpyska; 2 - kopnyc GuiabsTpa; 3 - pa3opbI3ruBaroliee yCTpOocTBO

3.2. U3BecTKOBaHHE U COAOM3BECTKOBAHHE BOILI

[Ipy HEOOXOAMMOCTH CHIDKEHUS KapOOHATHOM IKECTKOCTH BOJBI, B3SITOH W3
OTKPBITBIX HMCTOYHUKOB JI TEIUIOTEHEPUPYIOIIEH YCTAaHOBKH, MOYXHO HCIIOJb30BaTh
M3BECTKOBAHUE C TOCJIEAYIOIIUM MOJKUCICHUEM. OTOT METOJ OTHOCIAT K METOJaM
ocaxaeHusi. OCHOBaH METOJ Ha NPHUHIUIE CBA3BIBAHUS HOHOB COJIEH IKECTKOCTH,
HaxXOJAIIMXCA B BOJE M IMOUIEKAIIUMX YAAJICHUIO, B MaJOpAaCTBOPUMBIEC COCIUHEHUS,
KOTOPBIE OCaXJATCAd B BUAE IIJJaMa. B OCHOBHOM M3BECTKOBAHWE MPUMEHSACTCS A
yAQJICHHUs] W3 BOJABI CBS3aHHOM W CBOOOJHOM YIJIEKHUCIOTHI, CHIDKCHHS IIEJIOYHOCTH U
CyXOro OCTaTKa MCXOJHOM BOJBI C OJHOBPEMEHHBIM €€ yMsrdeHueM. M3BecTkoBaHue c
KOaryJisiuei mo3BoJisieT 00e3:KeNe3uTh BOAY U3 MOBEPXHOCTHBIX UCTOUYHUKOB U YJATUTh
U3 HEE OPTaHNYECKUE BEILIECTBA.

W3BecTkOBaHUE OCYIIECTBISIOT B OCBETIMTEIbHBIX (UIBTPaX, MPH ATOM IS
aKTUBM3AIlMU TIpolecca TeMIepaTypy HeoOXOoJMMO TOIJAEPKUBATh B IMpeaenax
30...40 °C.

Co10M3BECTKOBAHKE, KOTJ]Aa COBMECTHO HCIOJB3YIOTCS U3BECTh M COJId, OOBIYHO
MPUMEHSIOT sl BOJA C OOJIBIION KECTKOCThIO, MPEBBIIIAIONIEH eI04YHOCTh. [Ipu sTOM
MPOTEKAIOT TE€ K€ pPEaKUWH, YTO M IPU H3BECTKOBAHWU, HO MAarHuid yaausercs
MIOJTHOCTHIO, a KAJIBIIUEBBIE COJIM HEKAPOOHATHOM KECTKOCTH YIAJSIOTCS COMOM:

CaCl, + NaCO, = CaCO, { +2NaCl ,
CaSO, + NaCO, = CaCO, | +Na,SO, .

M3BecTKkOBaHUE U COJIOM3BECTKOBAHHME OTHOCATCA K METOJaM MOHHOTO OoOMeEHa, O
KOTOPBIX OYJIET paccKa3zaHO HIIKE.
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3.3. YMmsAruenue Boabl MeTOAAMHU HOHHOT'0 O0MEHA

YMsrdeHne BOABI MOXKHO OCYIIECTBIIATH METOJOM OCXKICHHUS WA METOJIOM
HOHHOTO 0OMEHa.

[Ipu ucronb30BaHUM METOAAa OCAKJICHHS (M3BECTKOBAHHE M COIOM3BECTKOBAHME)
HAKUAIICOOpa3yrolue KaTHOHBI, HaXOJAIIMecs B BOAC B PACTBOPCHHOM BHC, B
pe3yNbTaTe XMMHUYECKOTO B3aUMOJICHCTBHUS C HW3BECTHIO WJIM COJIOM WJIM BCJICJICTBHC
TEPMHUYECKOTO Pa3lIoKEHUsT 00pa3yrOT HOBBIE COCTMHECHHS, MAJIOPACTBOPUMBIC B BOJIE, U
MOTYT OBITh YJAJICHBI OTCTaMBaHUEM WU (priibTpoBaHueM. J[aHHBIH METOJ yMSTUEHUS
BOJBI MMECT PsJ HEIOCTATKOB: I'POMO3JKOCTh HCIOJIB3YEMOTO OOOpPYHIOBAaHHUS, Majas
CTETNIeHb YMSITUYCHHUS BOJBI, KOTOPOH OKa3bIBA€TCS HEJAOCTATOUHO JUISI TAPOBBIX KOTJIOB.
[Toatomy nmst Gosee TIIyOOKOTO YMSATYEHHSI BOJIBI OOBIYHO MCIIOJIB3YIOT METOIBI HOHHOTO
oOMeHa.

Meton noHHoro oomMeHa oOpabOTKM BOABI OCHOBAH Ha CIIOCOOHOCTH HEKOTOPBIX
METAJJIOB ¥ JAPYTHX DJIECMEHTOB BCTYIAaTh B MOHHBIM OOMEH C PacTBOPHUMBIMH B BOJIC
COJIIMHU KECTKOCTH, COpPOHMpYS W3 BOJBI HMOHBI AITHX COJEH W OTHaBas B BOAY
OKBUBAJICHTHOE KOJUYECTBO JIDYTUX HWOHOB. B ycTaHoBke HOHHOTO 0OOMEHa
NEPUOJUYECKN JOJDKHA TPOBOJUTHCS pereHepaiuss marepuana ¢GuibTpa (MOHHUTA),
MOCTABJISIOIIETO HOHBI B 00pabaThIBaEMyIO BOTY.

[Tpu perenepanuu matepuana ¢uibtpa (katuonurta) pactBopamu NaCl, H,SO, u
+ + +

NH,CI npoucxoaut oomeHn katrnoHoB (cootBeTcTBeHHO Na, H u NH,; ) Ha xaTuoHbI
coJielt )kecTKocTH 00pabaThiBaeMoil BOJIbl. DTOT MPOLECC HA3BIBAIOT KATHOHUPOBAHUEM.
Haubonee pacripocTpaHeHHBIMUA METOJAMH HOHHOTO OOMEHA SBISIOTCS:

- HaTpuil-kaTHoHHpoBaHue (Na-KaTHOHUPOBAHHKE);

- Bojiopoa-katnonnpoBanue (H-kaTnonupoBanue).

Pesxe uCronp3yroTess METObI:

- aMMOHMI-HATPUI-KaTUOHUPOBAHUE;

- HAaTPUH-XJIOP-UOHUPOBAHUE.

PaccMoTpuM 6oree moapoOHO 1Ba MEPBBIX METOAA MOHHOTO 0OOMEHa Kak Haubosee
pacrpocTpaHeHHbIe 111 00pabOTKH BOBI TEINIOTEHEPUPYIOLINX YCTaHOBOK.

Hampuii-kamuonupoganue

Bona B Na-kaTHOHUTOBBIX (PHIBTpaxX MPOITYCKAETCS Yepe3 CIION eCTECTBEHHOT'O UITH
HMCKYCCTBEHHOTO HATPHEBOTO MaTepHasia -KaTUOHUTA (TJAyKOHUT, CYIb(OYTroiab U Ip.).
KanpiiueBble ¥ MarHueBbIE COJIM BOJIBI BCTYIIAIOT B OOMEHHBIC PEAKIIMH C YKa3aHHBIM
MUHEPAJIOM, 3aMellasi B HEM HaTPUil U TEM CaMbIM yMsrdasi Boay. BMecTo KajabIlueBbIX U
MarHMeBBIX COJICH B yMSTYEHHOW BOJIe 00pa3yeTcsl SKBUBAJCHTHOE KOJUYECTBO JIETKO
PacTBOPUMEBIX HATPUEBBIX coiied. 11[e109HOCTh BOJIBI MPU ATOM METOJAC HE M3MCHSCTCS.
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Konctpyknmst  ¢uabTpa HMOHHOTO OOMEHA TMPAKTUYECKH HE  OTJIMYaeTCs OT
OCBETIIUTEIHHOTO (PUIIbTPa, U300PAKEHHOTO Ha puc. 3.2, TOJNBKO (QUIBTPYIOMUN CION
3aMCHCH Ha CJIOW KaTHOHHUTA C KBAPIICBBIM ITIECKOM.

PaGotaer punbsTp cnemgyromum oopazoM. Uepes ciaoii KaTHOHUTA TPOMYCKAIOT BOAY,
MOCTYTAOUIYIO B TEILUIOT€HEPUPYIOIIYI0 YCTaHOBKY. [Iponcxoaut ymsirieHue BOJibl, IPU
TOM KaTHOHHUT YIUIOTHSIETCS, BblpabaThiBaeTcs u 3arpssHsercs. llocne BbipaboTku
KaTHOHUTA TMOJa4yy BOJbI JJIsi yMSTYEHHS NPEKpallaloT U KaTUOHUT B3PBIXJISIOT
oOpaTHBIM MOTOKOM (BOMOM i BO3ayxom). Cioil KaTHOHHUTA B3PBIXJISETCS, M TOCIE
ATOTO0 MPOMBIBOYHOM BOJION M3 Oaka MPOU3BOASAT MPOMBIBKY (DUIBTPYIOMIEro cjos (I10o
IPOJOJKUTENILHOCTH 3Ta onepauus 3auumaet okoso 15...30 munyrt). Ilociae okoHyaHus
MIPOMBIBKU (PUITBTPYIOIIETO CIIOSI MPUCTYMIAIOT K €r0 PereHepaiy, sl 4ero MpomyCKaroT
yepe3 cinoit Quabrpa pactBop comu NaCl (mpomomxkurensHocth 1,5..2 4). Ilocne
pereepanuu  QUWIBTPYIOIIETO  CJIOSL  OCYILECTBISIOT ~ MPOMBIBKY  (UIIBTpa
(IpOOIKUTENBHOCTh OKOJIO 15 MUHYT) JJIs1 yAaJIeHUsI OCTaTKOB pacTBOPA COJH.

OnHUM U3 OCHOBHBIX HEJOCTATKOB TAKOTO METOJla YMSITYEHHUS BOJBI SIBIISETCS TO,
YTO 3arpsi3HEHHas BOJa IOCJE pereHepaluu U MPOMBIBKH (QUIbTpa cOpachiBaeTcs B
JPEHAX WIM KaHAJIN3ALHI0, YTO PUBOJUT K 3arpsI3HEHUIO OKPYKAIOILEH CPEJIbI.

[Tpy omHOCTYmEHYATOW CXeME YMSITYEHHUS BOJBI BEIMYMHA OOMICH IKECTKOCTH
ucxoHoi Bojbl Ko MoeT ObITh yMeHbIIeHa 10 BeauduHbl 0,1 mr-sks/kr. Jlns 6omee
[IyOOKOTO YMSITYCHUS BOJBI HCIIOJNB3YIOT JBYXCTYIEHYATYIHO) CXEMy, IPU ITOM
’KECTKOCTB BOJIBI MOKET OBITH JoBeaeHa 1o BemuuH 0,005...0,02 Mr-skB/Kr.
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Puc. 3.3. Cxema nocnenoBarenbHoro H-Na-kaTHoHUpOBaHHUS:

1 - H-xatrnoHuTOBBIN GUIbTP; 2 - Na-KaTHOHUTOBBIN QUIBTP; 3 - OaKk BOJbI AJis B3pbixjaeHus H-
KaTUOHUTA; 4 - yIaluTeNb YIJIEKUCIIOTHI; 5 - BEHTHIATOP; 6 - 6aK yMSAr4eHHOM BOAbI; 7 - HACOC;
8 - conepacTBopuTelib; 9 - Na-KaTHOHUTOBBIN puibTp; 10 - Oak BOAbI AJis B3pbIxJeHUs Na-
KaTUOHUTa; 11 - cOpoc 3arpsA3HEHHON BO/IbI B KAHAINU3ALIUIO
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Booopoo-kamuonuposanue

Meton H -katnonupoBanusi 0ObIYHO HE MPUMEHSIOT B YUCTOM BU/JIE, @ UCIIOJIB3YIOT
B COYeTaHMM ¢ Na-KaTHOHMPOBAHMEM IO OJHOM H3 TPEX CXEM: MapajuIeIbHOM,
MOCIIEZIOBATENILHOM WIIM CMEIIaHHOW. B kadecTBe KaTHOHWTA OOBIYHO HCIIONB3YIOT
cynbdoyronb, a pereHepanuio GpuiabTpa 0OBIYHO TPOBOIAT 2%-M PAcCTBOPOM CEPHOU
kucnotel. Hambonee pacmpocTpaHeHHOW SBISETCS TMOCIeNOBaTeNbHAs CXemMa € Tak
Ha3bIBaeMoil "rononHoit" perenepanueit H-katnonnToBeix GuinbTpoB. [IpuHniunuansHas
cxemMa TakKoW pereHepanuu moka3aHa Ha puc. 3.3. Perenepamnuio H-kaTmonmToBoro
¢unbTpa BeAYT HEJOCTATOYHBIM JIJISl OJTHOTO BOCCTAHOBIIEHUS! (PHIIBTPYIOIIEH 3arpy3Ku
("rojmogHbIM") KOJMYECTBOM pacTBOpa KHUCIOTHL. [loayyaloT mpu S3TOM YacTHYHO
YMSTYEHHYIO HUCXO/IHYIO BOJIYy C HEOONBIIIONW OCTAaTOUYHOM IIETOUYHOCTHI0. OTpULIATEIbHOM
CTOpoHOI MeTona H-kaTHOHMpOBaHHUS SABISETCS TO, YTO (MIBTPHI IOABEPraloTCA
IIEJIOYHON KOPpPO3MM U BO3HUKAET HEOOXOJUMOCTh palOThl C PacTBOPOM CEpPHOMU
KACJIOTBL. JUJIss MapoBBIX KOTIOB Boaa Imocie H-xaTmoHUpOBaHUS OKa3bIBACTCS
arpeccUBHOM, MOATOMY €€ JoyMsrdaoT Ha Na-kaTHoHuToBOM ¢uuibtpe. [IpeumymiecTBo
TAKOro0 METO/Ja MOHHOTO OOMEHa COCTOMT B TOM, YTO B KAaHAJM3ALMIO COPAChIBAIOTCA
IIPaKTUYECKU HEUTPAIbHBIE CTOKH.

3.4. Ipyrue MeToabl yMAT4€HUsI BObI

CyliecTBYIOT U JIpyru€ METOAbl OYUCTKHA HMCXOMHOW BOJBI, K KOTOPBIM CIICIYET
OTHECTU SJEKTPOJUATN3, MAarHUTHBIA M YyIbTPa3BYKOBOH METONBI, METOJ OOpaTHOTO
ocMmoca, yabTpaduabTpaIuio u Jip.

DNEeKTpouanu3 - WOHOOOMEHHBIH TPOIECC, CXOXKUU C JIEWCTBUEM OMHMCAHHBIX
BbIIIIE MOHOOOMEHHBIX (UIBTPOB M OTJIMYAIOIIUHCS TEM, YTO HMOHOOOMEHHBIM CIION
3aMEHEH HMOHOOOMEHHBIMM MeMOpaHaMu (NMOPUCTHIMHM IUIEHKaMH), MOJIy4aeMbIMU
nojuMepu3anuen cMecu peareHToB. Jlyig ymnpouHeHus MeMOpaH HX (OPMUPYIOT Ha
METANINYECKUX ceTKax. VICIoib3yroT JaHHBIM METOJ B OCHOBHOM /I OINPECHEHUS
conenblx BoA. Ilox neilicTBHEM MOCTOSIHHOTO 3JEKTPUYECKOro TOKa, MOJAHHOTO Ha
MeMOpaHbl, MOCIETHUE CIIOCOOHBI MPOMYCKaTh TOJIBKO KATHOHBI WU TOJBKO aHUOHBL. B
pe3yabpTaTe 3TOro yepe3 MeMOpaHy IPOXOAUT TOJIBKO YHCTas BoAa Oe3 CoJieil ’KECTKOCTH.

MarHuTHbelii METOJT OYHUCTKM BOJIbI JOCTATOYHO YacTO TMPHUMEHSETCA B
OTOINUTENbHBIX KOTENbHBIX. [Ipm 3TOM MeTOone Ha BOAY BO3ACHCTBYIOT MarHUTHBIM
MOJIEM ONPENENICHHON HampsHKEHHOCTH U moJisspHOCTH. [locie 3Ttoro mpu HarpeBaHuuU
BOJIbI B KOTJIE U3 HEE BBINAJAIOT COJIA KECTKOCTH B BUJE IIJIaMa, KOTOPBIE YIAJSIOTCA
MPOIYBKOM M3 HIDKHHMX TOYEK KoTiia. Ha MoBEpXHOCTSX HarpeBa HAKUITHBIC OTJIOKCHHS
He oOpa3zytorcs. JlaHHBIM METO TPUMEHSIIOT JUIsl BOJI C MPEUMYIIIECTBEHHO KapOOHATHON
KECTKOCThIO BEIMYUHON 10 6...8 Mr-3KB/KT, coaepxkaHuem xene3a a0 0,3 Mr/kr u
cojiepkaHueM kucaopoja a0 0,3 mMr/kr.

OOBIYHO HCIIONB3YIOT OJIHY M3 JBYX CXEM MarHUTHOW o0paboTku Boabl. llepBas
cxema TpeJHa3HaueHa JJII MapoBbIX KOTJIOB C Temmepatypoil cpenasl 6osnee 100 °C. B
ITOM Ccjy4dae COJIM BBIACISIOTCS B TOJIIE BOJABI B BUAE IIaMa, KOTOPBIH HEOOXOIUMO
HEMPEPHIBHO YAAISATH U3 HIDKHUX CIIOEB BO M30eKaHNe 00pa30BaHUsI BTOPUYHON HAKHUIIH.
[TosTOMy maHHast cxema MperycMaTpUBaeT 00S3aTENbHYI0 YCTAHOBKY aBTOMAaTHYECKOTO
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[IUTAMOOTICNIMUTEINS MOCJE ammapara MarHUTHOW oOpaboTku Bojabl. [lo BTOpoil cxeme,
KOTOpasi UCIIOJIB3YETCs Il BOJOTPEHUHBIX KOTJIOB C TEMIIEpATypoil MOJI0rpeBa BOABI 10
95 °C, Bojma ocraercd Mpo3pavyHOM M oOcajgka B BHJE lIUIaMa He oOpasyercs.
OMarHuyeHHbI€ CBOMCTBa BOABI COXpaHstoTcs oT 8 A0 10 wacoB. [[ig mocTOsTHHOTO
MOJJIEpXKAaHUd OMAarHMYEHHBIX CBOMCTB BOABI B cxeme (puc. 3.4) mpemycMaTpuBaeTcs
AHTUPEJIAKCALIMOHHBIA KOHTYp, Y€pe3 KOTOPBIM TOJKHO MPOXoauTh He MeHee 12...15%
obbemMa BOABI, LHUPKyIUpyromed B cucteme. CremayeT 3aMeTUTh, YTO MarHUTHBIE
anmapartbl JOJDKHBI HMMETh OHOJOTHYECKYIO 3alllUTy, 4YTOOBl YCTPAHHUTh BPEIHOE
BO3JICHCTBHE Ha OOCITY)XHUBAIOIIMI TIEPCOHAN, W YCTAaHABIMBAIOTCA OOBIYHO B
MOMEIICHUSX, TJIe HET MOCTOSTHHOTO NPEOBIBaHUS JTIOJICH.
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Puc. 3.4. Cxema MmaruuTHO# 00pabOTKH BOJBI:
1 - Bogorpeiinblil koten; 2 - ceTeBol HacocC; 3 - yCTpOHCTBO MarHUTHOM 00pabOTKH BOABI

VYnbTpa3BykoBass 00pabOOTKa BOJBI OCYLIECTBIISIETCS 3a CUYET BO3JICHCTBHUS Ha
KOTJIOBYIO BOAY YJIbTPa3BYKOBbIMH KosieOaHusiMu yactoTod 20...30 kI'1, 3a cuer vero
CO3JAIOTCSl YCJOBHSI KaBUTAIMU BOJbI (HEMpephlBHOE OOpa3oBaHHWE M HCYE3HOBEHUE
BHYTPEHHUX Pa3pbIBOB CIUIOUIHOCTH BOJABI, T.€. IMPOUCXOJUT PE3KOE MOHMKEHUE
JaBJIEHUS BOJBI B OTAEJIBHBIX TOYKAX M €€ BCKUIIAHWE, a T.K. BOJA HEIOrpeTra o
KUIIEHHA, TO 3aTEM NPOUCXOAMUT Takas K€ pe3Kass KOHJEHCAlUs Iapa M CXJOIbIBAHUE
ny3slppka). Ilpu cXJOMBIBAHMM MUKPOMY3BIPHKOB Pa3BUBAIOTCS TUAPABINYECKUE
MHUKpPOYaphl, B pe3ylbTaTe Yero MPOUCXOAUT OYMCTKA BHYTPEHHUX MOBEPXHOCTEH TpyO
oT 00pa30oBaBIIeiCsl HAKUIIA U TIPEIOTBpallieHue 00pa3oBanus HOBOW. Pabouas TommuHa
CJIOS HAKUIM IPHU TakoM crocobe o0padoTku Boasl He mpebimaer 0,1 mm. Ha mertann
TpyO yNbTpa3ByK JAaHHOM 4YacTOThl HE OKa3blBA€T BPEAHOIO BIMSHHS, a MOJ €ro
BO3JCHCTBUEM TPOMCXOAUT IACCUBUPOBAHME ITOBEPXHOCTHOI'O CJIOS METajlla, 4YTO
CHM)KAET CKOPOCTh KOPPO3HH.

Merton, B OCHOBE KOTOPOTO JISKHUT IpoIecc OOpaTHOrO0 OCMOCa, 3aKJIIYaeTCs B
CaMOTIPOM3BOJILHOM TEPEX0Jie YUCTOW BOJBI Yepe3 CIelUaIbHyI0 MEMOpaHy, KoTopas
OTAEJISIET €€ OT UCXOAHOM BOJAbI. PAaBHOBECHOE COCTOSIHUE MEPEX0a YUCTOM BOABI YEPE3
MeMOpaHy HacTymaeT TMpU OMNPEACICHHOM THAPOCTATUYECKOM JaBJICHUHU, PaBHOM
Pa3HOCTH BBICOTHI YpOBHEH B KaMepe HMCXOJHOM BOJbI M YHCTOM BOJIBLI. DTO JaBJICHUE
HAa3bIBAIOT OCMOTUYECKHUM, OHO 3aBHCUT OT KOHIIEHTPALIUM COJIEW B MCXOAHOM Bojie. Eciu
co37aTh B OTJEJIE€ KaMepbl C MCXOJHOW BOJOW JaBJICHHE OOJIbIIIE OCMOTHYECKOTO, TO

29



yucTas Bojga OyAeT MEepeXOAWTh B JIPYIYI0 YacTh KaMepbl. DTOT IMPOIECC Ha3bIBAIOT
oOpaTHbIM ocMOcOM. B kauecTBe MeMOpaH HCHONB3YIOT TMOPHUCTHIE AHU3OTPOITHBIE
IUTACTHHBI, MPOHUIIAEMBIC TSI MOJICKYJ BOJIBI M TMPAKTUYCCKA HETPOHUIAEMBIC IS
WOHOB pPaCTBOPEHHBIX coieil. K mpemmyrnecTBaM JaHHOTO METOJa CIEAyeT OTHECTH
OTCYTCTBHE pacxoja pearcHTa, a CJIeOBaTEJbHO, U COPOCOB CTOKOB B KaHAIHM3AIUIO,
KOTOPBIE HAOTIOAAIOTCS IS PYTHX CIIOCOOOB OYMCTKHU BOJIBI.

B Hacrosimiee Bpemsi MOSBHICS HOBBIM CIOCOO OYHCTKH BOJBI OT COJICH -
yIbTpaduIbTpalns, KOTJa BOAa MPOJABIMBACTCS Yepe3 MOPUCTHIM MaTepual, pa3Mepsl
MOp KOTOPOTO MEHBIIIE pa3Mepa 3a1ePKUBAEMBIX YACTHII, 3arPSA3HIIOMINX BOY.

3.5. OcoO0eHHOCTH YMATYEHHUS BOJBI 1JI1 BOAOTPEHHbIX KOTEJIbHbIX

BogonoarotoBka B TEIJIOT€HEPHUPYIOMIMX YCTAHOBKAX C BOJOTPEHHBIMU KOTIAMHU
3aBUCUT OT BHUJA CHUCTEMBI TEIUIOCHAOXKEHUs (OTKpBITash WIM 3aKpbITasi), a TaKXKe OT
3a0opa BOJBI (M3 OTKPBITBIX BOJOEMOB, H3 TMOJ3EMHBIX HCTOYHHKOB WIH IPH
WCIIOJIb30BaHUH BOJIBI X035HCTBEHHO-IUTHEBOTO BOJOTIPOBO/IA).

Onnoctynenuyaroe Na-KaTHOHUPOBAHUE TPUMEHSIOT JJISL:

- 3aKPBITBIX CUCTEM TeTuiocHa0xeHus npu Kg < 5 Mr-skB/Kr;

- OTKPBITBIX CHUCTEM TEIIOCHAOKEHHS M CHCTEM TOpPSYero BOJOCHAOKEHHUS IpH
Ko < 2 Mr-sKB/KT.

I[JISI YMATYCHUA BOABI MOXKCET TAKKC HMPUMCHATHCA MCTO[ H -KaTHOHHUPOBAHUA C

"roslogHON" pereHepanyeil npu Tex K€ OrpaHMYEHUSAX Ha JKECTKOCTb MCXOJHOM BOJBI,
KOTOpPBIE CIIEIaHbI BHIILIE.
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4. BHYTPUKOTJ/IOBASAA OBPABOTKA BO/Ibl

4.1. llponyBka

s monepxaHus B KOTIOBOM BOJAE ONPENEICHHOW KOHLIEHTPAMU COJIEH, KOTOpas
oOecrieynT OE3HAKUIIHBIA PEXKUM padOThl KOTJIA, MPUMEHSIOT MEPUOAMYECKYI0 WIIU
HEenpephIBHYIO poAyBKy. [IpoayBka 3akmodaercs B ynajieHUH U3 6apabaHa KoTjia 4acTu
KOTJIOBOM BOJIBI C BBICOKMM COJIECOAECPKAHUEM M 3aMEHOM €€ NUTATEIbHOW BOJOW C
MalbIM colsiecofepxkanueM. [IpoayBKy MpoOU3BOIAT U3 TEX MECT BOAOTPYOHOU CHCTEMBI
KOTJIa, TJie HauboJiee BLICOKOE CoJiecoiep KaHme BOJIbl, KaK TTOKa3aHo Ha puc. 4.1.

MpopyeoyHan
BOAA

Puc. 4.1. CxeMa npoayBKH KOTJIa IIPU OJHOCTYIIEHYATON CUCTEME MCIIAPEHUS:
1 - TpyOa a1 0TBOJA MPOAYBOYHOM BOJIBI; 2, 5 - BEpXHUM U HUKHUM Oapaban; 3 - TpyOa ans
M10JIBOJIA MTUTATENILHON BOJIBL; 4 - OIyCKHbIE TPYOBI; 6 - OIbeMHBIE (KUISATHIIBLHBIE) TPYOBI; 7 -
TpyOa 0TBO/Ia IIJIaMa

[TutaTenbHas Boxa mojaeTcs B OapabaH mo Bcel JuiMHE TPyObl 3 ¢ OTBEPCTHUSIMM,
MPOXOJIAIIe B BepxHEH "acTu BepxHero Oapabana 2. Hwxkusis ananormunas tpyoba 1,
pacrojio)KeHHasi B HIDKHEW 4acTH BepxHero OapabaHa, mpeaHa3HaueHa g cOopa u
OTBO/Ia TPOXYBOYHOW BOJBL. B KOTIax cO CTymeHYaThIM HCHApEeHUEM MPOAYBKY
OCYILIECTBISIFOT M3 COJEBBIX OTCEKOB WJIM BBIHOCHBIX UIMKIOHOB. llepmommdeckyto
MIPOYBKY MPUMEHSIOT Ui YAQJICHHUS [IaMa, KOTOPBIA OOBIYHO CKAIUIMBAETCS B HIKHHIX
KOJUIeKTOpax M Oapabanax kotia. BenmnuwmHa mpomyBKH MOJDKHA OBITH TaKOW, YTOOBI
coJiecofiepkaHne KOTJIOBOM BOJBI COOTBETCTBOBAJIO TPEOOBAHUSM HOPM KadecTBa.
OOBIYHO TPOIEHT TMPOAYBKH KOTJIa MPUHUMAIOT B  3aBUCUMOCTH OT  €T0
napornpousBoauTeabHOCTH. [IpUHATO cuuTaTh, 4YTO NI HOPMAJIbHOW  pabOTHI
TETUIOTEHEPUPYIONIUX YCTAHOBOK MPOIICHT MPOAYBKH HE JIOJDKEH MPEBBIMIATH ISl KOTIOB
Manoi u cpenneid MontHoctu 10%, 17151 KOTJIOB 0OJIBLION MOUTHOCTHU - 5%, UTO CBSI3aHO C
MOTEPSIMU TEIJIOTHI C TIPOTYBOYHOM BOION. ONTUMATBHBIMUA CUUTAIOT MOTEPU TETUIOTHI C
npoayBouHoil Bojod B mpenaenax 0,1..0,5% ot TemnoTel cropaemoro TorummBa. Jliis
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CllydaeB, KOI/la OJHOCTYIIEHYAaTOe ucnapeHue TpedyeT OOJBIIOro MpOoLEHTa MPOAYBKH,
UCIOJIB3YIOT CTYNEHYaTOE€ MCHapeHHe. OTO IMO3BOJSIET YMEHBIIMTh KOJIMYECTBO
BBIBOJMMOM C IPOJYBKOW ropsiuei BOJIBI U COKPATUTh TOTEPH TEIUIOTHI.

CyIIHOCTB CTYIEHYATOT0 MCMAPEHMsI 3aKII04aeTcs B cienytomeM. McmnapurtenbHast
CUCTEMa KOTJa pa3feliseTcs Ha J[Ba OTCEKa, COSUHEHHBIX I10 Mapy, HO pa3IeIeHHBIX 10
Bojie. IluraTenpHass BoJa TMOJAETCS TOJBKO B TEPBBIM OTCEK, a JUISI BTOPOTO OTCEKa
NMUTATENIbHON BOJON OyJeT CIIyXHUTh MPOAYBOYHAs BOJAa IMepBOro oTceka. lIpomyBka
KOTJIa OCYIIECTBIISETCS M3 BTOPOTO OTCeKa. Tak Kak KOHIEHTPAIHs COJe BO BTOPOM
OTCEKE BBINIC, YeM B TEPBOM, TO JUIS BBIBOJA COJICH TpeOyeTcss MEHBIIUH MPOIEHT
IIPOYBKH IS KOTJIa B IIEJIOM. B COBPEMEHHBIX MApPOBBIX KOTJIAaX IMUPOKO UCIOIB3YETCS
CTYIIEHYaTOE WCMapeHue, MPu ATOM HCIOJIB3YIOTCS JIBE WK Tpu cTyrneHn. Cama cxema
UCTIAPEHUSI MOKET OBITh JABYX THUIIOB - C COJIEBHIMU OTCEKaMU BHYTpHU OapabaHa WU ¢
BBIHOCHBIMU ITUKJIOHAMH. PaccMoTpuM Oostee o ipoOHO KaXKIbIH U3 HUX.

Ha puc. 4.2 nzo6paxeHna cxema IpoJyBKH C COJIEBBIMU OTCEKaMU BHYTpPHU OapabaHa
koTia. Bech 00bem Gapabana 1 pasnmeneH meperopoakod Ha JBa HEPABHBIX MO 00BEMY
oTceka 2 u 4.

Mpoayso4Hasn

soga S,,,G,

Winam

Puc. 4.2. Cxema npoayBKu C COJIEBBIMU OTCEKaMU BHYTpH OapabaHa:
1, 8 - BepxHuil u HIOKHUI Oapabansbl; 2, 4 - IEpBbIA U BTOPOM HCIIApUTENIBbHBIE OTCEKH; 3 -
MIEpPEropo/ika; 5 - OnycKHbIe TPYObI; 6 - KHISATHIbHBIE (ITOABbEMHBIE) TPYObI; 7 - HKHUN
KOJIJIEKTOP; 9 - TpyOa oTBOJIa 1I1aMa

Kaxnpiit orcexk 6apabana BKIIIOYEH B CBOW MUPKYISIIIUOHHBIN TAPOBOJSTHON KOHTYP
[ umu 11, mpu 3TOM B IEpBOM KOHTYpE MapONPOU3BOIUTEIHHOCTH OOBIYHO COCTaBISIET
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70...90% OT mnaponpou3BOAUTEIBHOCTH KOTJIA. BO BTOPOHl IUPKYISIHMOHHBIA KOHTYp
BKJIFOYAIOT YaCTO OOKOBBIC KPAHBI TOKH.

AHAJOTUYHO BBINVIIIAT U paboTaeT cxeMa MPOIYBKH C BHIHOCHBIMHU IUKIOHAMU
(cemapaTopamu), u3o0pakeHHas Ha puc. 4.3.

MNap MuTarencHas

Puc. 4.3. Cxema npoayBKu ¢ BBIHOCHBIMU ITUKJIOHAMU
1, 8 - BepxHuil u HIOKHUI OapabaHsbl; 2, 4 - IEpBbIiA U BTOPOHM HCIIApUTENIbHBIE OTCEKH; 3 -
BBIHOCHOM LIMKJIOH; 5 - OITyCKHBIE TPYOBI; 6 - MOJbEMHbIE (KUISTHIbHbIE) TPYObL; 7 - HUOKHUM
KOJIIEKTOP; 9 - TpyOa 0TBOJIa 11aMa

YcraHOBKa ILMKIOHOB TMPUBOAUT K HEKOTOPOMY YCIOKHEHHMIO arperara Io
CPaBHEHHUIO C TPEABIAYIIMM CJIy4aeM, OJHAKO Takas KOHCTPYKIMS MCKIIIOYaeT
"mepebpoc" BOABI U3 BTOPOTO OTCEKa B IMEPBBIM B MEpuoj padOTHI, 4TO HAOIIOJAETCS
MHOT/Ia B CXeMaxX C COJICBBIMH OTCekaMu BHYTpH Oapabana. Kornma moamuTouHas Boja
MMEET YMEPEHHYI0O MUHEpAIU3alMIo, TO BBIMOJHSIIOT JBYXCTyIIeHUaTOoe ucnapenue. [Ipu
HU3KOM KaueCTBE MOAMUTOYHOMN BOABI MOKET IPUMEHATHCS TPEXCTYIIEHYATOE UCTIapeHUE
CO BCTPOEGHHON B 0apa®aH BTOpPOIl CTYNEHBbIO HCIAPEHUS M BBIHOCHOW TpeThen
cTyneHsto. [laponpon3BoAUTENBHOCTh TPEThEH CTYIIEHH HE MOJDKHA OBITh HUXE 5% OT
o01m1eit maponpou3BOIUTEIHHOCTH KOTIA. YeM XyKe KaueCTBO MOIMUTOYHON BOJIBI, TEM
Oonbie cieayetr OpaTh MPOU3BOAUTEIHLHOCTH BTOPON U TPETheW CTyNEHEH ucrapeHwus.
Bwmecte ¢ Tem, crneayeT NMpuAepKUBATHCA MpaBuia, YTOOBI MOIIHOCTh MEPBOM CTYMEHU
ucrnapenus He Obuta Hrke 65...70% oT maponpou3BOAUTEILHOCTH KOTJIA.

Eciu npunare, yrto Ilapompou3BOAMTENHHOCTh KOTJIA C YYETOM MPOAYBKHU
coctaBisieT D + Gpp, TO KOJIMYECTBO BHOCUMBIX C ITUTATSIILHOM BOJION COJIEH COCTaBUT
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Gopg =(D+Gp)Sp, (4.1)

rae D - cymmaphas [laponpon3BoauTeIbHOCTh OTCEKOB 1 M 2 TaHHOTO KOTJIa:
D =D, + Dy;
D n D, - ITaponpon3BOAUTEIBLHOCT OTCEKOB 1 U 2;
St - conecoaepkaHrue MUTATETbHOU BOJIBI.
[IpuHMMas, 4To CcoJecoepKaHue KOTIOBOW BOABI B 1-M OTCEKe cCOCTaBisieT Sgi,

mapa - Spj, @ BO 2-M OTCEKE€ COOTBETCTBEHHO Sp, M Sppp, TO cojecoiep)kaHue IMapa,
yxopsumiero u3 6apabana Kotja, COCTaBUT

+—£—)—Sm. (4.2)

Coneconeprxanue nmapa 1no orcekam MOXeT ObITh OIpeesieHo 1o hopMynam

:Sm'K1 :Cz'SB:'K*

S 2 43
100 i 100 (4-3)

m

rae K; u K, - ko3 duimeHTsl BBIHOCA COJIeH U3 OTCEKOB OapabaHa ¢ mapom (MPUHUMAIOT
npu pacuerax oosruHo K = K, =0,01...0,03%).

Conecopiepkanue MpoyBOYHOM BOIBI COCTABUT
Snp =Snz = SBI 'C: = Sma 'Cl 'Czt

rae C, u C, - KpaTHOCTh KOHIIEHTPAIUM B OTCEKaxX

= ﬁ C.= ﬁi}. (.= Smy = G (4.4)
Sma SBI SBI Dl 'K_l_}_G
100 "

KonnuecTBO BBIHOCUMBIX C IIPOAYBOYHOM BOJOM COJIEH COCTABUT
Sc.ie = Grip * Stip.
4.2. leaspauusi BOabI
B xumudecky o4MIIEHHOM BOAE HAXOIATCS OTHOCUTENbHO HelTpanbHbie (N, 1 NHj

u 11p.) u arpeccuBHbie (O, u CO;) raspl, NociaeAHUE NPUBOIAT K XMMHUUYECKOW KOPPO3UHU
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BHYTPEHHUX IIOBEPXHOCTEH HarpeBa KoTia. Kpome 3TOro, mNpoAyKThl KOpPpO3UHU
HapyLaroT LUPKYJSILHMI BOJAbl B KOHTYpE KOTJIA, YTO MOJKET NPUBECTH, B KOHEUHOM
uTore, K nepexory Tpyo. [loaToMy KOppo3nOHHO-aKTUBHBIE Ta3bl HEOOXOANUMO YAAATH
U3 BOAbL. [IJ1 3TOro CyIIEeCTBYET HECKOJIBKO CIOCOOOB - XMMHMUYECKas, KaTAIUTHIECKas,
TepMUYECKas Aca’paLus.

CymHOCTh XMUMHYECKOH Jlea’palil 3aKII04aeTcsi B CIEAYIOmEM - B BOIY
nobasnsitor cynbdur Hatpus (Na,SOjz), KOTOpBIH OKHUCISIETCS 0 cyibdaTa HATpUs

(Na,SQ,), 3abupas U3 BOJbI KUCIOPO/I.

[Ipy xaranmuTUYECKOW aea’paluy BOAbl KOPPO3WOHHO-AKTUBHBIE Ta3bl yIAJISIOTCS
U3 BOJBI BOJOPOAOM.

OCHOBHBIM CIIOCOOOM  yJaJ€HUsT Ta30B M3 BOAbl B TEIUIOTEHEPHUPYIOIINX
YCTaHOBKAaX B HACTOSIIIEE BPEMs OCTA€TCS TepMHUUECKas Jea’palusi, KOTOpas OCHOBaHa
Ha UCIOJb30BAaHUM 3aKOHA PACTBOPUMOCTH Ta30B B KUAKOCTH (3akoH I'enpu). CoriacHo
ATOMY 3aKOHY KOJIMYECTBO PaCTBOPEHHOTO raza Gr B €IMHHUIE 00beMa KUJIKOCTH TIPSIMO
MPONOPIIMOHATIBLHO MAPIHATILHOMY JABJICHHUIO Ta3a HaJl )KUJIKOCTHIO

Gr=Kp - Pr,
rae Pr = P - Py - napuyaaibHOE JIaBJICHUE rasa;

P - o0O1iee naBieHue;

Pp - naBneHue napa HaJl )KUJIKOCTHIO;

Kp - k03 duiimeHT pacTBOPUMOCTH Ta3a B BOJIE.

PactBOopuMOCTb Tra3a B BOJI€ TIpU €€ HarpeBe CHMKAETCS B COOTBETCTBUU C 3aKOHOM
['enpu, T.K. JaBJIeHUE Mapa CTPEMHUTCS K JaBJICHHUIO HackIieHus, T.e. P — P, a Pr — 0,
[Ipu kunenunu, xorga P = P, 13 BOABI YIAISIOTCS BCE Ta3bl.

VYnaneHnue ra3zoB W3 BOJbI B TEIJIOTEHEPUPYIONIUX YCTAHOBKAX OCYIIECTBIACTCS B
CIIEHUANIBHBIX YCTPOUCTBAX - TEPMUUECKHUX J€a’PATOPaxX, B KOTOPHIX TAKXKE MPOUCXOIUT
MOJIOTPEB BOIBI 10 KUTICHUSI.

JleaspaTophbl moapa3aesatoTCs Mo paboueMy JIaBJICHUIO HA TPH BHUJIA:

- Bakyymubie (P < 0,03...0,093 MlIla) ;

- armocdepubie (P = 0,12 MIla);

- IOBBIIIEHHOTO AaBnenus (P> 0,12 MIla).

B TemmoreHepupyrommux ycTaHOBKAaX Majodl M CpPEIHEH MOITHOCTH OOBIYHO

HCIIOJIB3YIOTCSI HA BOJOTPEHHBIX KOTJIaX BaKyyMHBIE JI€adpaTophl M Ha MAPOBBIX KOTJIAX -
aTMoc(epHbIe 1eadpaTopshl.
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[TpuHIMNIHATEHAS cXeMa JIeadpaTOPHON YCTAaHOBKH aTMOC(EPHOTO THIIA MMOKa3aHa
Ha puc. 4.4.

XUMUYECKM OUULLIEHHARA

| Bopa MoanuTka
I Buinap 2 _Konpencar BOABI
LM—%—I- _ P :
a Vs
—1I
Beinyck
NULLHER

BOOLI

MurarensHas Boaa

Puc. 4.4. Cxema nea’patopHOil yCTaHOBKH aTMOC(EPHOTO THIIA:
1 - oxmaguTens BhINapa; 2 - KOJIOHKa (TOJIOBKA) Aea’paropa; 3 - 6ak (akkymymnsTop); 4 -
TUAPO3aTBOP; 5 - BOJIOYKA3aTEIbHOE CTEKIIO

JleaspaTop COCTOMT M3 JBYX OCHOBHBIX 4acTed - Jea’paTopHoro Oaka 3 u
JI€a’paTOPHON KOJOHKHM 2. XMMUYECKM OYMILEHHAs BOJA IOCTYIAET Yepe3 OXJIAIUTEIb
Bblllapa | B BEpXHIOK 4YacTh KOJOHKH Jeasparopa. Crofa ke Mmoaaercs KOHIAEHCAaT OT
ceTeBBIX mojorpenaresieil. Boga crekaer mo pacnpeaenuTeNbHbIM TapeiakaM (110 BCEMY
CEYEHMIO KOJIOHKH) BHU3, B 0aK, U HarpeBaeTcs 3a CUeT mapa, KOTOPBIM JABMXKETCS BBEPX.
JUis u3MepeHusl AaBlIeHUS Mapa MMEIOTCS MaHOMETphl Ha mapompoBojae u Oake. [lpu
HarpeBe BOJbI M3 HEE BBIJCISIFOTCS Ta3bl, KOTOPHIE C YAaCThIO Mapa M3 BEPXHEH 4YacTu
KOJIOHKHM MOCTYNAIOT B OXJIQAUTENb BbIMapa. TaM OCTaBUIMIICS Map KOHJAEHCUpPYETCS, U
KOHJIGHCAT BO3BpallaeTcs IO CIMBHOM TpyOKe B Jea’paTop, a ra3bl BBIXOAAT B
atMocdepy. OcBoOOXAE€HHAs B Jea’dparope OT ra3oB NUTaTeNIbHAs BOJA U3 HIDKHEH
yacTu 0Oaka HampaBiseTcd K KOoTiaM. Temmeparypa HoJOTrpeBa BOJABI B Ji€a’parope
atMoc(epHoro Tumna oO0blyHO JexxurT B mpexaenax 102...104 °C, 4yTo COOTBETCTBYET
napieHuto B aeasparope 0,12 Mlla.

[Ipy npeBblllIEHUU JABIEHUS B J€a’paTope OTHOCUTEIbHO paboyero MOXKeT
OPOM30MTH €ro paspbiB, a TMpPH pa3peKeHUH aTMoc(epHOe aBICHUE MOXKET
negopmupoBaTh Jea’patop. UToOBl 3TOro He MPOHU30ILIO, Aea’dparop o0opyayeTcs
TUAPO3aTBOPOM 4, Kak MoOKa3zaHO Ha puc. 4.4. ['Mapo3aTBop yCTaHABIMBAETCA BBICOTOU
3,5..4 M OTHOCHUTENIbHO YpOBHSI BOJBI B Jl€a’spaTrope, AuaMeTp TpyObl THIpO3aTBOpa
oepercst 00b9HO 70 MM.
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[Ipu yxome BoabI U3 Aea’paTopa U CO3AaHUN B HEM Pa3peKCHHS MOAMMTOYHAS BOIA
MOCTYIAET U3 THAPO3aTBOPA B MUTATEIbHBIN Oak. [Ipu pe3koM NMOBBIIIEHUU YPOBHS BOIBI
B Oake nea’paTopa (MEpEmUTKEe) MPOUCXOJUT COpOC M30BITKA BOJBI Uepe3 MEPEIUBHYIO
TpyOy B TUAPO3aTBOPE.

JIyist KOHTpOJIS 32 YPOBHEM BOJIBI B Oake MMEETCsl BOJOYKa3aTellbHOE CTeKIOo 5. J[is
MPEIOTBPAIICHNS KaBUTAIMM BO BCACHIBAIOIIMX TMATPyOKaxX IHUTATCIBHBIX HACOCOB
Jlea’paTop YCTAHABJIMBAIOT BBINIE YPOBHS YCTAHOBKHM HACOCOB TaKMM OOpa3oM, YTOOBI
co31aTh TpeOyeMbIil MOMOp BO BCACHIBAIOIINX MAaTPyOKax.

Jns  ypanmeHus Ta30B M3 BOABl B TEIUIOTEHEPUPYIOIIMX YCTAaHOBKAX C
BOJIOTPEHHBIMH KOTJIaMH OOBIYHO UCHOJB3YIOT BaKyyMHbIe Jea’partopbl. Cxema
BKJIIOUEHHUSI BAKyyMHOIO Jea’paropa Ioka3aHa Ha puc. 4.5. OHa MNpakTUYECKH HeE
OTJIMYAETCs OT ONMKUCAHHOM BBIILIE AJIS Jea’paToOpoB aTMOC(PEPHOro TUIIA.

[Tognepsxanue pazpexeHus: B BAKYYMHOM JI€a3paTope OCYIIECTBISETCA C IOMOIIBIO

CIICIIMAIbHON BaKyyMHOM YCTAHOBKH WJIM 3KEKTOPHOTO Hacoca 3, KOTOPBIH BKIIOYEH B
JOTIOTHUTENLHBIN KOHTYP, COCTOSAIINN U3 Oaka pe3epBHOM BOJbI 1 1 Hacoca 2.

_, Bbinap 4

4

i ropa4an sgga ua

NPAMOA NUHUK

1
b - L
B
# Ha NOANUTKY
'
XMMWUYECKM TENNOBOW CeTH
OuMLLEHHAA i
BOAOAa

Puc. 4.5. Cxema BKJIIIOUEHHUS BAKYYMHOT'O Jieadparopa:
1 - Gak pe3epBHOI BOJBIL; 2 - HACOC; 3 - BOAOCTPYHHBIHN 3KEKTOD; 4 - OXJIAAUTEINb BhINApa; S -
BaKyyMHBIH Jieasparop; 6 - MUTaTeNIbHbII 0ak easpupOBaHHOMN BOJIbI; 7 - MOANUTOYHBIN HacoC

Hekonaencupyronecss ra3pl Bbllapa yaalnsoTcss u3 Oaka 1, a moamurtka Oaka
OCYIIECTBIIACTCS XUMUYECKH OUUILIEHHON BOJIOM.
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4.3. O0pa6oTKa BOAbI ¢ IOMOIIBIO MPUCATKH XMMUYECKUX PEAreHTOB

BuyTpukoTiioBy1o 00pabOTKy BOJBl YacTO BEIyT C TOMOIIBIO XHUMHYECKUX
IIEJIOYHBIX PEareHTOB, KOTOPhIE B COUETAHUHU C IOJOTPEBOM BOJbI B KOTJIE BBHI3BIBAIOT
OCaXKJEHUE COJIeH JKECTKOCTU B BUJE HepacTBOpUMBIX coenuHeHuit CaCO; u Mg(OH)s,.
JUis peann3anu 3TOTO METOJA MCIOJNB3YIOT B KAayeCTBE pEAareHTOB €IKWK HaTp,
TpuHatpuiiochaT M KaJbLUMHUPOBAHHYIO COJy B 3aBUCHUMOCTH OT COCTaBa MCXOIHOMU
BOJbl U TPEIBSABISEMBIX TPEOOBAHMHM K KadecTBY KOTJIOBOM Boabl. Hampumep, mnpu
MIEJIOYHOCTH HCXOJHOM Bojbl Oonbiie ee kapObonatHoil xectkoctH (g > Ky) u
paBeHCTBe )kecTkocTell Ko = Ky = K, ymsrdenue BoJIbl MOKHO TPOU3BOJAUTH 34 CUET
ee nonorpesa (tepmoymsruenue). B ciyuae, ecnu g = Kc,, s ymsardenust Bosibl B
KOTJIOBYIO BOJYy clleayeT J00aBlATh TONbKO eakuil HaTp. Eciam BeimomHseTcs
HepaBeHCTBO 2 - g < Kc,, To B Boay cienyer 100aBUTh B TpeOyeMbIX J03aX COAy U
eakuit HaTp. BBOJ peareHTOB B BOAY AJIs €€ YMATYEHHS JTOJDKEH OBITh TaKUM, YTOObI
coJieco/iep>KaHle M HIEJOYHOCTh KOTJIOBOM BOJBI COOTBETCTBOBAIM TPEOOBAHUAM HOPM
KayecTBa.

JlaHHBIN METO/ BBOJIA IICJIOYHBIX PEAr€HTOB B KOTJIOBYIO BOJIY YacTO UCTOIB3YyeTCs
Ha KOTEJIbHBIX, 1€ HET CTAHIIUU XMMBOJOOUYUCTKH.

[Ipy BHYTPUKOTIOBON 00paboTKe BOABI 00pa3zyeTcss HulaM, U €ro HeoOXOIuMO
NEPUOJUYECKH YIAISTH C IOMOILBIO MPOJTYBKH.

Jlnst 4yryHHBIX TApoOBBIX KOTJIOB ¢ Temmeparypod mapa Oonee 100 °C umHorma
pEKOMEHyeTCss MarHUTHBIN MeTo/1 00pabOTKU KOTJIOBOM BOABI, KOTOPHIN OMUCAH BBILIE.
KapOonartHas ’keCTKOCTb BOJIbI IIPU 3TOM METOJI€ HE J0JKHA MPEeBhIaTh 10 Mr-3KB/KT.

4.4. lloaroroBka napa B COOTBETCTBHM C HOPMATHUBHBIMHU TPeOOBAHNSIMH

[Tap, HampaBiIsieMblid TOTPEOUTEINSAM, JOKEH OBITh JOCTATOYHO YHCTHIM IS TOTO,
4TOOBI M30€XKaTh OTJIOKEHWW HAa BHYTPEHHUX IOBEPXHOCTAX IMaporeperpeBarencii u
naponpoBofioB. KadecTBo BbIpabaThiBaeMOro Imapa 3aBUCUT OT €ro BIAXHOCTH U
KOHIIEHTPALlUU BEILECTB, 3arps3HSAIONINX KOTIOBYIO BoAy. i mapa ¢ 1aBieHUEM MEHee
4 MIla tpebGoBaHHMs K €ro KauyecTBY IMPHUBEIECHbI B HOPMATHUBHOUN nuTeparype [4].
CormacHo TpeOOBaHUSM K HACHIIIIEHHOMY Iapy, BbIpadaThIBA€MOMY B KOTJIax 03
naporneperpeBareneii, mnap MOXET HMETh BIAXHOCTH 10 1%, npu 3TOM  €ro
coyiecoJiep>kaHe He HopMmupyeTcs. Bo Bnare, coaepikaiieiics B mnape, HaXOIUTCS
ompeJieNieHHas YacTh COJIEH, UTO U AAaeT eTro coyiecoaepkaHue Sy, T.€.

Sn = (1 - x)Sks,
IJIC X - CTECTICHb CYXOCTH TIapa;
Skg - cojecoaepkaHue KOTIOBOM BOJIBI.
JIisi CHWOKEHHST BJIAKHOCTH Tlapa B OapabaHe KOTJIA yCTAHABIIMBAIOT Pa3IUYHBIC

CCIIaprupyromue YCTpOfICTBa, KOTOPBIC OTACAIOT KaIllCJIbKHW BJIard OT CYXOr'o Iiapa.
PaznuuaroT HECKOJILKO TUIIOB cClapanyvu BJIaru:
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- TPaBUTALIMOHHYIO, KOTJa OTJAEJICHHWE Kalejdb MPOMCXOAMT IMOJA JEHCTBUEM CHII
TSYKECTH NPU TOPU30HTAIBHOM WJIM BEPTHUKAJIBbHOM JBUKEHHUH I1apa C MAJOW CKOPOCTBIO
B TpyOOIIpOBOJIe (IMaMeTp OTAEISIEMBIX Kaleidb cocTaBiseT 6onee 50 MkM);

- HHEPUHUOHHYIO (MEXaHWYECKYl0), KOorja TMOTOK Iapa, JBUTAIOUIUICA C
OTHOCHUTEJIBHO OOJBIIONW CKOPOCTHIO, PE3KO H3MEHSET HAMpaBlieHUE IABWKCHHS WA
PE3KO U3MEHSIETCS] €r0 CKOPOCTh;

- IUIGHOYHYI, KOrJa TMOTOK Iapa NPOXOAUT BIOJb IUIEHKH KUJIKOCTH,
HaxXOJSIICHCS] HAa TBEPJOM HAKIOHHOW MOBEPXHOCTH, U KAIUIM MPUIIUIAT K 3TOU
MJICHKE, MPU ATOM OOECleUrMBaeTCs TECHBIM KOHTAKT mapa W IuieHku. [lpu Takou
Cerapanuy IICHKA )KUIKOCTH BCE BPEMS IPEHUPYET 10 ITOM HAKIOHHOW MOBEPXHOCTH U
MOJNUTHIBAETCS 3a CUET BBIMAJACHUS U3 Mapa KareyieK BJIar.

a) noja ypoeeHs BoAbl B GapabaHe 6) B napoBok obbem

napoeoOAHan

‘L ‘ napoeogAaHan — ‘ * CMeCh

CMECH

BOAA BOAA Boaa

_A-A
4

-
Ewcmsmsamns

3

R Y

Puc. 4.6. Cenapanus mapa mpu 1o iBojie TapOBOISHON CMECH:
a - IO/l ypOBEHb BOJIbI B OapabaHe; 6 - B apoBOi 00beM;
1 - pacnpenenuTeNbHBIN 3aTOTUICHHBIN IIUT; 2 - 6apadaH; 3 - )KaIIO3UIHBINA cenapaTop; 4 -
NApONPUEMHBIH IUT; 5 - OTOOMHBIHN IIUT; 6 - KUISATUIIBHBIE TPYOBI; 7 - OIYyCKHBIE TPYOBI
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['paBuTaninoHHas cenapanus B KOTJaX MPAaKTHUYECKU HE UCIOIb3YyeTcs, T.K. TpeOyeT
MaJIbIX CKOpPOCTEH MOTOKOB Iapa, a CJIeJ0BaTeIbHO, OOJBIINX 00BEMOB CENapallMOHHBIX
YCTPOWCTB.

HHepLII/IOHHaSI cerapanys MHUPOKO UCIOJIB3YCTCA IS OYUCTKHU I1apa OT BJIAru. I[JISI
3TOT0 MPUMEHSIOT MEXaHHYECKHE CEerapaTropbl, HEKOTOPhlE M3 HUX H300pa’kKeHbl Ha
puc. 4.6.

OO6OpyHO B OapabaHe KOTIa CTapaloTCs JTOCTHYb PABHOMEPHOTO pacHpeeICHHUS
napa mo JUIMHE U ceueHUuro O6apabaHa, M 3TOMY CIIOCOOCTBYET YCTaHOBKA CEMapaTopoB B
OapabaH KoTa.

[TpuHIMT KeWCTBHS cCenapaTopoB MOHATEH U3 PUCYHKA: Y OTOOMHOTO LIUTa 5 pe3Ko
MEHSETCSl HaIlpaBJICHWE MOTOKA MapOBOJISHOW CMECH, NMOCTYMAKOUIEH W3 KHUIISTUIbHBIX
TpyO 6; B *a03UiTHOM cemapaTope 3 pe3ko M3MEHSEeTCs HallpaBlIeHHWEe MOTOKa Mapa; B
pacnpenenurensHoM 1 W maponpueMHOM 4 HIMTaX pPE3KO HM3MEHSAETCS CKOpOCTb
NBUKEHUS napa. MHorga ans oTAeneHus KameseKk BJaru HMCMOJb3YIOT LIEHTPOOEkKHbBIE
cernapaTophl.

Mexannyeckol cenapanyeil MOKHO OYMCTUTH Hap TOJIBKO OT KPYIHOW BOJSHOU
B3BeCH. J[JI1 OTIEneHns BEIIECTB B BUJE MOJIEKYJSPHBIX U KOJUIOMJHBIX PAacCTBOPOB OT
11apa MCIOJIb3YIOT Pa3jInYHbIC IIaPOIPOMBIBOYHBIE YCTPONUCTBA, B OCHOBE KOTOPBIX JIEKUT
IJIEHOYHAasA cenapauus. K TakuMm ycTporcTBaM OTHOCST:

- YCTpOMCTBA, pa30pBI3THBAIOIINE BOY B TIOTOKE Mapa;
- YCTPOMCTBA C MPOMYCKOM Iapa OKOJI0 CMOYEHHOW BOJAOW MOBEPXHOCTH;

- YCTpOICTBA C MPOITYCKOM Iapa Yepe3 CMauruBaeMble BOJOW HAOMBKU WA Yepe3
CJIOU BOJBI.

HauGonbiee pacmpocTpaHeHHe B KOTJIAX MaJlO M CPEAHEM MOIIHOCTH TOJYYHIT
MOCJIEIHUM THI MapONPOMBIBOYHBIX YCTPOMCTB, KOTJa Iap IPOIYCKAeTCs 4Yepe3 CIOon
YUCTON MUTATENbHOM BOABL. Takyro cemapaluio Ha3bIBalOT 0apOOTa)KHOM MPOMBIBKOM.
Ha puc. 4.7 nokazan 6apabaH KOTJIa ¢ TAKUM MapONPOMBIBOYHBIM YCTPOHCTBOM.

[TapoBoasiHas cMech MOCTYMAET M3 KHUMSATHIBHBIX TPyO 6 TOJ MPOMBIBOYHBII
pacrpeneauTedbHbI MUT 3, U3rOTOBJIEHHBIM U3 KOPOOOB WM MEepPOPHUPOBAHHBIX
CTQJIBHBIX JINCTOB. 332 CUET ATOr0 MPOMCXOAUT PAaBHOMEPHOE pacHpeleeHHe mapa Io
CEUYECHUIO U JITuHEe OapabaHa.

CBepxy Ha MNPOMBIBOYHBIA IIUT CTEKAeT YKMCTas MHTATeIbHAs BOJa, KOTOpasd,
cobupasch B cOOpHOM Kopobe 2, pacmpenelsseTcs gajiee 1Mo Bcel JiuHe OapabdaHa.

[Tap, mpoxons (GapboTupysi) uepe3 cCIIOM BOJBI, OUYHUIIACTCS OT METbYaNIINX

Karienek Bnard. [Ipoiias depe3 mapompOMBIBOYHBIN IUT 4, Map Jajgee MOXKET ObITh
HaIpPaBJIEH K MOTPEOUTENIO.
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| Il napoBoAsHas
CMECh

Puc. 4.7. Cxema Gap60oTakHOI IPOMBIBKH Iapa:
1 - 6apaban; 2 - npueMHbIl KOpo0; 3 - MPOMBIBOYHBIN paclpeAeTuTeNbHbIN IUT; 4 -
NapONPUEMHBIH IUT; 5 - OTOOMHBIIN IIUT; 6 - KUISATUIIBHBIE TPYOBI; 7 - OIIYCKHBIE TPYOBI

4.5. YajeHue OTJ10KeHU U 0YUCTKA TPYO

B mpouecce skcrutyaTaliuu KOTJIOB M TEIJIOOOMEHHOr0 000pYIOBaHHs, OCOOEHHO
TIPY TUTOXOH TOATOTOBKE MOAMUTOYHON BOJIBI, HA BHYTPEHHUX CTEHKaX TPyOOIPOBOJIOB U
o0opynoBaHust 00Opa3zyeTcs CJIOM HAaKUMH, YTO NPUBOAUT K PE3KOMY MOHUKECHHUIO
3¢ HeKTUBHOCTH PaOOTHI ¥ CHIKEHHUIO TEIJIOBOM MOIIHOCTH KOTIIOB (puc. 4.8).

B cootBerctBuu ¢ "[IpaBunamu yctpoiicTBa U 0€30MaCHOM SKCIUTYaTaIllUU MTapOBBIX
U BOJOTPEHHBIX KOTJIOB" YCTAHOBJIEHBI MPE/IEIbHBIEC TONIIHUHBI BHYTPEHHUX OTJIOKEHUN
Ha TpyOax CO CTOPOHBI BOJBI, KOTOPHIE IJis MAapOBBIX KOTJIOB HE JOKHBI MPEBHIIIATH
0,3..0,5 MM. D10 TpebyeT MNEpUOAMYECKONM OYUCTKH TIOBEPXHOCTEH HarpeBa oOT
OTJIO)KEeHUH. KOIm4yecTBO M COCTaB OTIIOKEHUH Ha BHYTPEHHHUX MOBEPXHOCTSAX HarpeBa
KOTJIa 3aBUCAT OT COCTaBa BOJbI B MCTOYHHMKAX BOJOCHAOXKEHHUS U METOJIOB OYUCTKHU

HOJITUTOYHON BOJIBI.
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TomunHa OTNOKEHMIT HA BHYTPCHHHX CTEHKAX TPYD, MM

Puc. 4.8. 3aBucumMocTh NOTEPU MOLUTHOCTU KOTJIOB OT TOJIIIMHBI OTJIOKEHUNM Ha BHYTPEHHUX
CTEHKax TpyO
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Kak moka3zana mpakThKa SKCIUTyaTallid KOTJOB, OTJIOXKEHHS HUMEIOT B OCHOBHOM
YKEJIC300KCUJIHBIN XapaKTep (TUMNa pKABUMHBI) UM COCTOAT B OCHOBHOM W3 COEIUHEHUN
KaJblMs (KapOOHATHBIC OTJIOKEHHUS ).

Yaanare OTJIOXKEHUs ¢ MOBEPXHOCTEH HarpeBa MOXKHO Pa3IMYHBIMHU CIIOCOOaMH,
OCHOBHBIE M3 KOTOPBIX CIEAYIOLINE:

- MEXaHUYECKHH;

- TUPABINYECKUN;

- YABTPa3BYKOBOM;

- XUMHUYECKU;

- TUAPOXUMHUYECKUI;

- DJIEKTPOTUAPOUMITYJILCHBIM.

K Mexanunyeckomy cmnoco0y OUYMCTKM TpyO cleAyeT OTHECTH OYHUCTKY Tpyo
MIapOLIKaMH, CKpeOkamMM WM IeTkaMu. JlaHHBIH crmoco® OYMCTKH JOCTATOYHO
TPYZAOEMOK, MaJIOTIPOM3BOJUTENIEH U HE MO3BOJIIET NOJHOCTBIO yIaUTh OTIOKEHUS.

['mppaBnuyeckuii crocod mpencTaBisieT coO0W OYHUCTKY TPYyO BBICOKOHAIIOPHOM
TUIPABINYECKONW YCTAHOBKOH - ruapoMoHUTOpoM. Criocod moctaTtouyHo 3(QEKTHUBEH,
OJIHAKO JIOBOJILHO moporoil. Kpome 3Toro, oH He Bcerga MoOXeT OBITh NMPUMEHEH Ha
MPAKTHUKE, OCOOCHHO I CJIOXHBIX 10 TEOMETPHUH M B IMPOCTPAHCTBE TOBEPXHOCTEH
Harpesa.

B ocHOBe ynbTpa3zByKOBOTO CIOCO0a OYUCTKH TPYO OT HAKHUIIH JICKHUT pa3pyllIeHUE
OTJIOKEHUW 3a CYET BO3JCHCTBUS HAa HHUX aKyCTHYECKUX KoJeOaHWil (BOJH),
MIPOU3BOAUMBIX T€HEepatopoM. Pa3pylieHHbIE OTIIOKEHHMS BBINAJAIOT B OCAJAOK U
yIAJSI0TCS U3 BOJOTPYOHOU CUCTEMBI KOTJIa B BUE LIIaMa.

XUMHUYECKUN CHOCOO OYMCTKH MPEAINojaraeT MPOMBIBKY BOJOTPYOHOW CHCTEMBI
KOTJIa XUMUYECKUMH PACTBOPAMH, PACTBOPSIOIIMMH WJIM Ppa3pylIAONIMMU CIOW HAKUIIH,
HanpuMep, PacTBOPOM COJsTHOM KucioThl. K HemoctaTkaM 3TOoro cmocoba cieayer
OTHECTH HEOOXOAMMOCTh pabOThl C arpecCMBHBIMH CpelaMH ¥ BO3MOXXHOCTH
OTPHUIATEIBHOTO BO3JICUCTBUS ATUX CPEJ Ha METaJll TPYO.

[Ipy THUAPOXUMHUYECKOM crmocobe (THAPOXMMHYECKAsi TPOMBIBKA) HCIIOJIb3YIOT
KOMITO3UITMM Ha OCHOBE (ocopopraHnyecknux KOMIUIEKCOHOB C IPHUMEHECHHEM
BBICOKO?()(PEKTUBHBIX HMHTHOUPYIOMIMUX J100aBOK. DTO TMO3BOJSET IYyTEM IepeBoja
TBEPJbIX OTJIOXKEHUH B PACTBOPEHHOE COCTOSHHME OUHWINATh TMPAKTUYECKH BCE
TpyOOIIPOBOBI KOTJIOB, TEIUVIOBBIX CETEH, CHCTEM OTOIUICHHS M T.I. NPH ITOJHOM
OTCYTCTBHH KOPPO3HOHHBIX IPOIIECCOB MPH OYHMCTKE. JlaHHBIM Croco® cuuTaeTcs B
HacTosiliee BpeMsl OJHUM W3 HauOosiee 3(P(EKTUBHBIX U DKOJOTHMYECKH UYHUCTHIX U
HaXOJUT ITUPOKOE MPUMEHEHHUE Ha MPAKTUKE.
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VYialleHne OTJIOXEHUH MOXKET OBITh TPOU3BEACHO 3SJICKTPOTHUAPOUMITYIHCHBIM
crmocoboM. OH OCHOBaH Ha BBICBOOOXKICHUW JHEPTHHM BBICOKOBOJBTHOTO pa3psia B
XKUAKOCTH (BOJIE), TP KOTOPOM 0OpasyeTcss MOIIHAs yAapHas BOJIHA, pa3pylIaromas
OTJIOKCHUS HAa BHYTPEHHUX TMOBEPXHOCTAX TPyOONpoBOAOB U obopynoBaHus. [Ipu aTom
crroco0e coCTaB HAKUITM HE UMEET 3HaueHUs, a 3(PEKTUBHOCTH TOCTATOYHO BBICOKA.

Jns  Ge3zaBapuifHOM pabOThl KOTJIOB M TEIUIOTEXHHMYECKOro 000pYyI0BaHUS

HEOOXOIUM TEeKYIIHU KOHTPOJIb 32 COCTOSIHHEM BHYTPEHHHX MOBEPXHOCTEW HarpeBa u
IpU HEOOXOAUMOCTH UX OYHUCTKA OT OTIIOKEHUH.
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5. IMTAHUE KOTJIA BOJOM

5.1. IluraTebHbIE YCTAHOBKH

Jlyist moiaum BOJBI B KOTEN (OOBIYHO BOJIA TMOJAETCS B YKOHOMAM3EP) UCTIONB3YETCs
nuTaTeIbHas yCTaHOBKA, Ha3bIlBaeMas 4acTO NMUTATEIBHBIM HACOCOM. JTa YCTaHOBKa
JOJDKHAa ~ 00lajaTh  TOBBIIICHHOW — HAAEKHOCTBIO B OKcIutyatanuu.  Jlaxke
KpaTKOBPEMEHHOE IpEeKpalleHue Mogayu BOJAbl B KOTEI MOXKET IMPUBECTH K MEPETPEBY U
Mepexxory Tpyo WK Cephe3HBIM aBapHsiM, T.K. TaM, IJe J0HKHA IUPKYIUPOBATh BOJA U
OTBOJIUTH TETUIOTY OT JILIMOBBIX Ta30B, BOJIBI MOXKET HE OKa3aThCsl.

B kauectBe OCHOBHOIO YCTpOWCTBAa IIUTAHUS BOJOM TEILIOTE€HEPUPYIOIINX
YCTAaHOBOK MaJIOW M CpelHEd MOIIHOCTH HCHOJb3YIOT ILIEHTPOOEKHBIE HACOCHI C
3JIEKTPONPUBOAOM. B IPOU3BOACTBEHHBIX U IPOU3BOACTBEHHO-OTONMTEIBHBIX
KOTEJIbHBIX, TJ€ BBIPA0ATHIBACTCS Iap, MOTYT TMPUMEHSATHCS TIOPIIHEBBIE HACOCHI C
MapOBBIM MPHUBOJIOM, & B HEOONBIINX OTOMHUTEIBHBIX KOTEIBHBIX WHOT/A JUISl MUTAHUS
KOTJIa BOJIOW MCTOJI3YIOT MHKEKTOPHBIE HACOCHI.

[lenTpoOexkHBIE HACOCHI C AJEKTPONMPHUBOAOM B TEIUIOTEHEPUPYIOIIUX YCTaHOBKAX
MOTYYHIA IIUPOKOE MPEUMYIIECTBEHHOE TPUMEHEHNE U3-3a BHICOKOW YKOHOMHYHOCTH U
HAJIC)KHOCTH, yI00CTBa PETYIUPOBKU MPOU3BOJUTEIILHOCTH U MPOCTOTHI 00CTYKUBAHHUS.
BMmecte ¢ TeM, B KauecTBE HEAOCTATKOB TAKMX IUTATEIBHBIX YCTPOMCTB BBICTYIIAIOT:
HEOOXOAMMOCTh JIepkKaTh HAcOC TOJ 3allMBOM TIPH 3alyCKe; pPe3Koe CHIKCHUE
MIPOU3BOUTEIHFHOCTH HAacoca NPH MEXaHWYEeCKOM H3HOce pabouero Kojeca; HU3KHI
KII/] HacocHOW YCTaHOBKHM MpPH €€ Majod IPOU3BOAUTEIBHOCTH II0 OTHOLIEHHUIO K
HOMHUHAJIBHOM.

[TopuiHeBble HAcochl € MAapOBBIM IPUBOJOM HAlUIM NPUMEHEHHE B KadyecTBE
IUTATENIbHBIX YCTAaHOBOK TOJIBKO B TEIUIONEHEPUPYIOIIMX YCTAaHOBKAaX C HapOBBIMU
KOTJIaMH, T.K. JUIsl UX TpuBoja TpeOyercss map. OueHb 4acTO MapoOBBIE MOPIIHEBHIE
NUTaTeNIbHbIE HACOCHl HCIIOJIb3YIOTCS B KadecTBe pe3epBHBIX. [lapoBble murtaTenbHbIE
Hacochl HMEIOT psJ JOCTOMHCTB: HE3aBUCHMOCTh IPUBOAA OT HAIW4Yus B
TEIUIOTeHEPUPYIOIIEH YCTAHOBKE AJEKTPUUECKON 3HEPIrHH; MCIOJIb30BaHHUE Iapa Ioclie
Hacoca B LMKJIE TEIUIOTEHEpUpYyIolled YycTaHOBKM. Bwmecte ¢ TeM, ecTb pan
CYLIECTBEHHBIX HEJOCTAaTKOB: HM3Kas SKOHOMHUYHOCTH, OONBIION pacxoja mapa Ha
NEpPEeKayKy BOJbl; HEPAaBHOMEPHOCTh IIOJaYyd BOJABI BO BpPEMEHM; 3HAUYMTEIbHAs
YYBCTBUTEJIbHOCTh HACOCA K MEXaHUYECKUM IIPUMECSIM B BOJIE U JP.

[Tutanue BOJOW HEOONBIIMX OTOMUTEIBHBIX KOTJIIOB MOXKET OCYIIECTBIATHCSA C
HOMOIIBI0 HH)XEKTOPHOTO (MapOCTPYHHOI0) Hacoca, CXeMaTHYeCcKoe H300pakeHue
KOTOPOTO MOKa3aHo Ha puc. 5.1.

[Tap, mpoxonsauuii yepe3 corio (MHKEKTOp), BbI3bIBAET B MUHUMAJIbLHOM CEYEHHH,
I7I€ CKOPOCTh ITOTOKA [1apa MAKCUMAJIBHA, pa3peKEHUE, YTO MPUBOJUT K MOJCOCY BOJBI B
IIOTOK I1apa. B pe3ynbrare 3TOro Ha BBIXOJE U3 MH)KEKTOPA JABJICHUE BOJbI OKa3bIBACTCS
BBIILIE, YeM OHO ObLIO A0 HMHXekTopa. Cam map KOHJACHCHPYETCs, EPEXOJUT B BOAY U
OTIAET €l CBOK TEIUIOBYID HDHEPTHIO, T.€. B MHKEKTOPHOM HACOCE MapajuIeIbHO C
MOBBIIICHUEM JABJICHUS BOJBI UAET U €€ IMOJOTPEB 3a CUET TEIUIOTHI Hapa.
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Puc. 5.1. [IpuHnunuaneHas cxema HHKEKTOPHOrO Hacoca

Jlns HagexkHOM pabOThl MHXKEKTOPOB TeMIlepaTypa MUTATeIbHONW BOJIBI Ha BXOJIC B
Hacoc JopkHa ObITh He BhIe 40 °C u BeIcOoTa momaun He Oomee 2 M. Pacxon mapa B
WHKEKTOPHOM Hacoce 0O0bYHO cocTaBisieT 1..9% oT KonudecTBa mepeKkauynBaeMoi
BOZbl. OCHOBHBIE JIOCTOMHCTBA WH)KEKTOPHBIX HACOCOB: IIPOCTOTA YCTpPOMCTBA U
00CITy)KMBaHUsI; KOMIIAKTHOCTh; OTCYTCTBHE IBIDKYIIMXCS dacTedl. Hemocratkamu
SIBJISIIOTCSI: 3HAUUTENIbHBIA pacXo] Mmapa Ha NMEpeKayKy BOJIbl; OTCYTCTBUE BO3MOXKHOCTH
peryiaupoBaTh MPOU3BOAUTEIBHOCTh HACOCA MPHU CO3/1aBAEMOM KM TOCTOSSHHOM Harope
BOJIBI.

5.2. TpedoBaHUS K HAIEXKHOCTH H MPOU3BOAUTEILHOCTH MUTATEIbHBIX
YCTAaHOBOK

Jlnst HempepbIBHOM MOJa4M BOJbI B MApOBbIe U BOJOTPEHHBIE KOTJIBI B YCIOBHUAX
9KCITyaTallud M B HEIUTAaTHBIX CUTYyallUsX MUTATENbHAs YCTAHOBKA JOJDKHA UMETh JBa
HAacoca - OCHOBHOM U PE3EPBHBIN.

ObecreunTh HaJEKHOCTh MUTAHUS BOAON MapoOBBIX KOTJIOB C JaBJICHHUEM Iapa He
menee 0,17 MIla B cooTBeTCTBUM C HOPMATHUBHBIMH TPEOOBAHHUSIMHU MOXHO 32 CUET
YCTAaHOBKM HE MEHee JBYX NHUTATENbHBIX HAaCOCOB, OAWH M3 KOTOPBIX PE3EPBHBIM, C
HE3aBUCHUMBIMU MPHUBOJAMU - DJIJIEKTPUYECKUM U TapoBbiM. llpu pasmemeHun B
NUTATEIbHONM YCTaHOBKE KOTJAa OJHOBPEMEHHO JBYX IIEHTPOOEKHBIX HAaCOCOB
(OCHOBHOT'O M PE3epBHOI0) MUTAHUE UX BJIEKTPUUYECTBOM JIOJKHO OBITH OCYIIECTBIIEHO
OT pa3HbIX HE3aBUCHUMBIX MCTOYHHUKOB DJIEKTPUYECKON sHepruu. /(s muTaHus KOTIIOB
IPOU3BOAUTENBHOCTHIO He Oosiee 500 Kr mapa B yac JIOMYCKaeTCsl B KAUECTBE PE3ePBHOIO
MCII0JIb30BATh HACOC C PYYHBIM IPUBOJOM.

B oTaenpHBIX ciydasx ~JIOIyCKaeTcss HE MOpeaycMaTpuBaTb  PE3EPBHBIN
NUTATeNbHBI  HAcoC, €CJAM THTAaHHE KOTJIOB MOXET OBITh OCYIIECTBIECHO OT
BOJIOIIPOBOJA, IIPU 3TOM JABJIEHHE BOJBI B BOJOIPOBOJE MEPE] KOTIAMH TOJIKHO
MpeBbIIaTh padouee napneHue napa B kotie Ha 0,1 MIla. [Ipu Takom mutanum Kotia
BOJION Ha BOJOIPOBO/IE TIEPE]T KOTIOM JIOJIKHBI 00513aTeIHHO CTOSITh 0OpaTHBIN KIIaraH 1
3alIOPHBIN BEHTUIIb.
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Jlns muTaHusS KOTJIOB C JaBieHueM mapa He Oonee 0,5 Mlla wim KoTyioB
MPOU3BOJUTENBHOCTBIO O | TOHHBI Mapa B 4ac JOMYCKAETCS MPUMEHEHUE MUTATEIbHBIX
HaCOCOB TOJIBKO C AJIEKTPONPHUBOJIOM MPHU OJHOM UCTOYHUKE MUTAHUS SJIEKTPOIHEPTUEH.

[Ipu ONIPEACIICHUN MIPOU3BOAUTEIBHOCTH MATATENBHBIX HacoCOB
TEIUIOTEHEPUPYIOIIEH YCTAHOBKHU CJIEAYET YUYUTHIBATH PACXOJBL:

- Ha MUTaHUE BCeX pabOYNX MapOBBIX KOTJIOB;

- Ha HETIPEPBIBHYIO NPOAYBKY KOTJIOB;

- Ha [MapOOXJIaJUTEIN KOTJIOB;

- Ha peAyKINOHHO-OXJIaUTENIbHBIE U OXJIAIUTEIIbHBIC YCTAHOBKH.

KommuectBo n MNPONU3BOAUTCIIBHOCTE TMHUTATCIIBHBIX YCTAHOBOK BI)I6I/IpaIOTC$I
TaKHMU, yTOOBI B ci1ydyac OCTaHOBKH HauOOJIBIIETO 110 MMPOU3BOANTCIIBHOCTH HaCOoCa
OCTaBIIIMECS CMOTJIH O0ECHEYUTH nogady BOJbI B KOJIMYCCTBC, YUYUTBIBAIOIICM BCC
pacxodbl. HpOI/I3BOI[I/ITeJIBHOCTB MMUTATEJILHOI0 Hacoca OOBLIYHO IIPUHUMAIOT C 3aI1aCOM B
20%.

Jlyist HempepBhIBHOW MOJja4i BOJIBI HACOCOM M3 MUTATENHLHOTO 0aka B KOTEN B Oake
JOJKEH OBbITh CO3J]aH OMPEJECNICHHBIN 3amac BOJbI, KOTOPbIA OBl MO3BOJWI KOTIY B
aBapUUHBIX CUTyalusx paboraTh B TeueHue 1...2 dacos. [losToMy B cucTeMax MUTAHHS
[IAPOBBIX KOTJIOB BOJOM JOIIOJHUTEIBHBIE €MKOCTH C IMTATEIbHOW BOJOW, KpOME
Jiea’paTOPHBIX OAKOB, KaK MPaBUJIO, HE TIpexycMaTpuBaroTcs. st BOAOTpeHHbBIX KOTJIOB
MIPU KCIIOJIB30BAHUH 3aKPBITHIX CUCTEM TEIJIOCHAOKEHUS U BAKYyMHOM Jieadpaiidy BOJIbI
4acTo MpeyCMaTPUBACTCS YCTAHOBKA TIPOMEXKYTOYHBIX OAaKOB JI€adpUPOBAHHON BOJBI, a
IpU  HUCIOJB30BAHUM OTKPBITBIX CHCTEM TEIUIOCHAOXKEHUS - YCTaHOBKa OaKOB-
AKKyMYJISTOPOB 0€3 YCTaHOBKH MPOMEKYTOUYHBIX OAKOB.

5.3. CxeMBbI BKJIIOYCHUS NMATATEJIBHBIX HACOCOB

[IpuHnunuanbHas cxema BKIIOUCHHS MUTATEIHHOTO HAcoca TEIUIOTC€HEPHUPYIOICH
YCTAaHOBKM TIOKa3aHa Ha puc. 5.2. IlutaTensHas Boma w3 nea’patopa | mocrymaer BO
BCACBIBAIOUIUN KOJUIEKTOpP 3, OTKyJa OHa 3acachblBae€TCsl NMUTATEIbHBIM HAacoCoOM 5 U
MO/aeTCsl B HATHETATEJIbHBIA KOJUIEKTOP §, U3 MOCIEIHEro Boja mocTymaeT B 6apaban 9
MapoBOro KOTJja.

MecTto yCTaHOBKM THTATENIbHBIX HACOCOB B 3/IaHUM TEIUIOT€HEPUPYIOLIEH
YCTAaHOBKH BBIOMPAETCS UCXOS U3 YCIOBHS, YTOOBI MUTATEIbHAS BOJIa HA BXOJE B HACOC
HE BCKHUMANA, T.e. 4TOOBI HE MPOUCXOAMIIO KAaBUTAIIMM BO BCACHIBAIOIIEM NaTpyOKe
HACOCa, YTO MOXKET MPUBECTU K aBapuitHOW cutyaruu. OOBIYHO MHUTATEIbHBIC HACOCHI
MOJAIOT BOJAY B KOTJIBI W3 THUTATEIbHBIX WJIM J€a3pPaTOPHBIX 0akoB, B KOTOPBIX
temrepatypa Boasl Bbime 50 °C. Hampumep, B aeaspaTropax aTMoc(pepHOro THUIIA
TeMIlepaTypa MUTaTelbHONW BOAbI MoxeT gocturath 102...104 °C. BeicoTa BcachiBaHUs
BOJbI NI HACOCOB 3aBHUCHUT OT TEMIIEPATyphl BOJBI, IIPU ATOM TeMIIEpaTypa BOJIBI BO
BCACBHIBAIOIIEM MAaTPyOKe JOJKHA OBITH BCETa HUXKE TeMIlepaTypsl kunenus. Hampumep,
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npu temreparype Boasl 40 °C BpicOTa BCacChIBaHMs JJII Hacoca cocTaBiseT 4,7 M, IIpU
70 °C - 0 m. [Ipu eme Gomblneil TemmepaType BoAa OJDKHA MOCTYIATh B MUTATEIIbHBIN
Hacoc moj HeOonbmUM HamopoM. [lo3TomMy 1 yMeHbIIEHUS TUAPABINYECKOTO
COMPOTHBIICHUS BO BCACBHIBAIOLIEH MAarucTpajid CTapaloTcs JelaTh €€ MaKCHUMallbHO
KOPOTKOM, C MHMHUMAQJIbHBIM KOJMYECTBOM YCTAaHABIMBAEMOM HAa HEW apmaTypsl.
CKopocTh BOJIBI B TAKUX MarucTpaisix MoJpKHA ObITh B mpenenax 0,5...1,0 m/c. Bee ato
yKa3bIBa€T Ha TO, YTO MUTATEIbHbIE HACOCHI HEOOXOIMMO YCTAaHABIIMBATh B Hauboiee
HU3KOW TOYKE 3/IaHWs TEIUIOTCHEPUPYIONICH YCTAaHOBKH, YTOOBI 32 CYET CO3JABIIETOCS
HaTopa BOJIBI U3 JieadpaTopa (BbICOTa BcachiBaHus Hg) o0ecneunTh TpeOyeMblil MOoAIop
BOJIbl BO BCAChIBAIOIIEM NaTpyOke Hacoca. [l mpenoTBpamieHusi ObICTpOro yxoaa BOJbI
U3 KOTJIa B HANIOPHYIO JIMHUIO MPU aBAPUMHBIX CUTYaIUSX Ha HArHETATEIHHOW CTOpOHE
YCTaHABJIUBAIOT OOpaTHBIE KJIanaHsl 7 (CM. CXeMy Ha puc. 5.2).
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4/ 5

Puc. 5.2. Cxema BKIItOUEHUS TUTATEILHOTO HACOCA:
1 - neasparop; 2 - 3aiBUXKKA; 3 - BCAChIBAIOLINI KOJIEKTOP; 4 - BCACBHIBAIOLIMI MAaTPyOOK; 5 -
NUTATENbHBIN Hacoc; 6 - HarHeTaTeIbHbINA NaTpyOOoK; 7 - 0OpaTHbIN KianaH; § - HarHeTaTeIbHbIN
Hacoc; 9 - 6apaban kKoTna

[Ipon3BoAUTENBHOCTh MHUTATENBHOTO Hacoca ¢ yderoM 20% 3amaca MOXKHO
OTIPENICTTUTh U3 BBIPAKCHUS

GHH = 1,2D,
rac D - makcumanbpHasg Maponpou3BOAUTCIIBHOCTE KOTJIA.

BennuuHa nosHOro Hamopa, KOTOpbIM JOJKEH Pa3BUTh MUTATEIbHBIN HACOC, MOKET
OBITH HaliJIeHa U3 ypaBHEHUS

Hpy = Py - Pp,
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rie Py u Pg - naBieHue BOABI B HarHeTaTeIbHOM U BCACHIBAIOIIEM NaTpyOKax
MMUTATeJILHOTO Hacoca.

JlaBineHre BO BcachIBalolleM MaTpyOKe Hacoca OINpeenseTcd CyMMOW JIBYX
JIABJIGHUH: JaBJIEHUS, CO3/1aBa€MOT0 CTOJIOOM BOJIBI MEXKAY YPOBHEM BOJIBI B JleaspaTrope
1 YPOBHEM OCH BCAachIBAIOLIETO NaTpyOKka Hacoca, M JaBleHHA B jaea’parope P, 3a
BBIUETOM Iiepenaja JaBjieHHs, TpeOyrowmerocs Mg NPEeoAOJEHUS TUIAPABINYECKOTO
COIIPOTHUBIJICHHUS BCACBIBAIOILEro TpyOonpoBoaa Py, T.€.

PB:9981PB 'HB+PZ['PBC>
TAC pp - INIOTHOCTH BOJABI BO BCAChIBAIOIIICM Hany6Ke.

Tpebyemoe maBieHHWE B HarHeTaTeIbHOM TMAaTpyOKe MUTATEIbHOIO Hacoca
oTpeseNiieTcss CyMMOW BEIWYHMH JaBleHUs B OapabaHe koTia Py, mepemnana JaBlICHUS,
TpeOyromerocs st MpeoA0JICHUS THIPABINYECKOTO COMPOTUBIICHUS B HarHeTaTeIbHOU
TUHUU Pyc, ¥ TaBICHUS BBICOTHI CTOJIOA BOABI Hy MEXIy ypOBHEM BOJbI B OapabaHe
KOTJIa ¥ OChIO HAarHETaTeJIbHOTO MaTpyOKa Hacoca, T.e.

Py = Pg+ Pyc+9,81py - Hy,
IJI€ Py - IVIOTHOCTH BOJIBI B HATHETATEILHOM TPYOOIIPOBOIE.

AHanu3 pa0OoThl TEIJIOTCHEPUPYIOIIUX YCTAHOBOK MaJod U CpeaHed MOIIHOCTH
MOKAa3bIBa€T, YTO HA MPEOJOJICHHE TUJIPABIUYECKOrO COIMPOTUBICHUS BCACHIBAIOIIETO
TpyOomnpoBoa 3arpaunBaeTcs okoio 10...15% ot Hamopa, pa3BHBaeMOT0 HACOCOM.

[Ipu BBIOOpE TIHMTATEIBHOIO HAcoca C IEIbI0 TIOBBIMICHHUS HAJACKHOCTH
YBEIUYUBAIOT ero Harop Ha 10% 1o OTHOILIIEHHIO K PACYETHOMY.

5.4. IlurarenbHbIe TPYOONIPOBOABI M APONPOBOALI
TpyOoIpoBOIbI B TEIIIOTEHEPUPYIOMIUX YCTAHOBKAX IMOIPA3ACIISIOT HA IBA THIIA!

- TnaBHble (TIUTATENIbHBIE, BCACHIBAIONME, HArHETaTeNbHBIC, MApPOMPOBOIBI
HACBIIIEHHOTO U IEPETPETOro napa);

- BCloMorarebHbIe (IpeHaXHbIe, ISl 0TOOpa Mpoo, MPOAYBOYHBIE, CITYCKHBIE U JIp.).

CxemMa ® YCTPONCTBO TMHUTATEIBHBIX TPYOONPOBOIOB JOJDKHBI OOECTIEYMBATH
MOJIHYIO HAJCKHOCTh MUTAaHMUS KOTJIOB BOJON B OOBIYHOM M aBapUMHOM pexkumax. Jlms
TEIUIOTEHEPUPYIOIIUX YCTAHOBOK IMEPBOM KAaTErOpud W B pALE JPYIHMX CIIy4yaes,
npenycMotrpeHHbix "lIpaBunamu yctpoiicTBa M 0€30MacHOM JKCIUTyaTallud MapoOBbIX U
BOJIOTPEHHBIX KOTJIOB", MUTATENIbHbBIE TPYOOIIPOBOIBI JOJKHBI OBITh TBOMHBIMH, OJTUH U3
TpyOOIIPOBOJIOB JOJDKEH OBITH TIPH 3TOM pe3epBHBIM. B  ocTambHBIX Claydasx
JOMYCKaeTCs TPOKIAKa OJHOTO IUTATEIHHOTO TpPYOONpOBOJa, KaK IIOKa3aHO Ha
puc. 5.2.
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JIBoitHas mpoxiaaka TpyOONpPOBOAOB CBs3aHA C OOJIBIIMMU 3aTpaTaMH MeTajia Ha
TpyObl M OOJIBLIMM YHUCIIOM 33/IBIDKEK, YTO NMPUBOAUT K 3HAYUTEIBHOMY YBEITUYEHUIO
CTOMMOCTH TeIIoTeHepupytolei ycranoBku. Ha puc. 5.3 npuBenena cxema ¢ ABOMHBIMU
MarucTpaisiMi TPyOOIIPOBOJOB MUTATENBHOM BOJIbI M OJUHOYHOM COOPHON MarucTpaibio
JUIsl TApOTIPOBO/IA.

Jns  perynupoBaHHs TMOTOKOB NHUTATEIBHOW BOIBI Ha  TpyOOmpoBomax
yCTaHaBIMBAETCA 3allopHas W  peryiupymoomas apmarypa. Ha nuratensHOM
TpyOOIPOBOIE, KOTOPBIHM MOAXOJUT K KOTIIYy, UMEIOIIeMY a0COJIOTHOE JaBJIEHUE Mapa B
Oapabane no 0,17 Mlla, nomxHbBl OBITH MPELYCMOTPEHBI 3alOPHOE YCTPOMCTBO M
oOpaTHBIN KJamaH, KakK Moka3aHo Ha puc. 5.2 u 5.3.

JuameTpsl TpyOONPOBOJIOB PACCUUTHIBAIOTCS W3 YCIOBUS JOMYCTUMBIX B HHX
CKOpOCTEH BOJIbI, KOTOPBIE, B CBOIO OUEpEe/ib, 3aBUCAT OT THIa TpyOonpoBoa:

- B HarHETaTeNIbHBIX MUTATENBHBIX TPYOOIpoBOaax - 2,5...3,0 M/c;
- BO BCAcChIBAIONIMX MUTATENbHEIX - 0,6...1,0 M/c;
- BO BCEX OCTaJILHBIX - 2,0...2,5 Mm/c.

JlnameTpbl MaponpoBOIOB PACCUUTHIBAIOTCS HCXOAS M3 YCIOBHS JONYCTHMBIX
CKOpOCTEH napa:

- JUTsl TIEPErpeToro napa npu auamerpe Tpyo 1o 200 MM MpuHUMAIOTCS CKOPOCTH HE
ceeimie 40 m/c, mpu auamerpe TpyO cBbimie 200 MM CKOPOCTH Tapa MOXKET OBITh JI0
70 Mm/c;

- JUI HACBIIEHHOTO Tapa npu guametpe Tpyo 10 200 MM IPUHUMAIOTCSI CKOPOCTH
He cBbie 30 m/c, npu nuamerpe TpyO cBbiie 200 MM CKOPOCTh Mapa MOKET OBITh 10
60 M/c.

Tak Kak AIMHA TPOTSKEHHBIX TPYOOIIPOBOIOB MTPU U3MEHEHUU B HUX TEMIIEPATyphI
TEIUIOHOCUTENSI U3MEHSIETCs, TO TPyOONpOBOABI JOKHBI MMETh KoMIleHcaTtopbl. [lpu
JKCIUIyaTallud IIapoIlpOBOJia B HIDKHUX €r0 TOYKaX MOXKET CKaIlJIMBAaThCs KOHJIEHCAT.
Jliist ero ynaneHus HEOOX0IMMO MPUMEHSATh APEHaKHbIE TPYOOIPOBOIBI.
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Puc. 5.3. Cxema nuraTenbHbIX TPYOOIPOBOJIOB:
1 - norpeOuTenu napa; 2 - rJIaBHbIN NaponpoBo; 3 - HapoBOM KoTenl; 4 - 0OpaTHBIN KJlanaH; 5 -
TpyOONPOBO/] MUTATENBHOM BOJBI; 6 - IEPEMbIUKa; 7 - MUTATEIbHBIA HACOC
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6. TOIIJIMBHOE XO39MCTBO

TOmIMBHEIM  XO34MCTBOM Ha3bIBAIOT CHUCTEMY COOPYKEHHH, YCTPOWCTB H
MEXAaHU3MOB, NPEJHA3HAYEHHBIX I IpUeMa, pa3rpy3KH, XPaHEHHUs, IEPEMEILECHUS,
00paboTKH, MOATOTOBKU M MOJA4YM TOIJIMBA B KOTEJNbHbIE U TONKH KOTJIOB. CucTeMa U
COCTaB TOIUIMBHOI'O XO3MCTBA TEIJIOTEHEPUPYIOIIUX YCTAHOBOK ONPENEIISIOTCS BUJIOM,
CBOMCTBAaMH, CIIOCOOOM CXKUTaHHUS, PacXOIOM U CHOCOOOM JIOCTaBKH TOIUIMBA.
TormmBHOE ~ XO34HWCTBO  JNOMKHO  OBITh ~ MAakCUMaJbHO  MEXaHU3UPOBAHO U
ABTOMAaTHU3UPOBAHO, MPUBOAUTH K MHHUMAJIBHOMY 3KOJIOTMYECKOMY 3arpsi3HEHUIO
OKpyXarouieil cpeapl U JOJKHO O0€CNeyuTh NPH MHUHHUMAIBHBIX MOTEPSAX TOIUIMBA
Oecniepe0OoHHYIO €ro 1Moayy B TOIKH KOTJIOB.

6.1. TonsimBHOE X031HCTBO NMPH MCIOJIb30BAHUN TBEPAOI0 TOIJIMBA

TonnuBHOE XO3SIIICTBO TEIIOTEHEPUPYIONTUX YCTAHOBOK, PAOOTAIONINX HA TBEPOM
TOIUIMBE, SIBJSIETCS 4YacTO HamOoJiee CIOXKHBIM M JOPOTOCTOSAIIMM, OCOOCHHO MpHU
MBUICYTOJIbHOM CKMTaHWH. [IpuHIMINUANbHAsT TEXHOJOTHYECKas CXeMa TOIUIMBHOTO
X0351CcTBa (B 3aBUCUMOCTH OT THIIa C)KMTaHMs1) MPeJICTaBlieHa Ha puc. 6.1.

TBepaoe TOIMIMBO OT MECT JOOBIUM 1O TEIUIOTCHEPUPYIOMIEH YCTAaHOBKH OOBIYHO
JOCTaBIISIETCS JKETIE3HOAOPOKHBIM, BOJHBIM UM aBTOMOOUIIBHBIM TPAHCIIOPTOM H 3aTE€M
B3BEILMBAeTCs Ha Becax (puc. 6.1, a). B 3uMHuUii nepro; BpeMEeHH BJIa)KHOE TOILIMBO MPU
TPAHCIIOPTUPOBKE MOXKET CMEP3HYTHCS, UTO 3aTPYAHHUT Pa3TPy3Ky WJIU JaKE CIAEIacT €€
HEBO3MOXKHOMU. [103TOMY Takoe TOTUIMBO OOBIYHO Pa3MOPAKHUBAIOT B TEIUIAKAX-capasix U
TOJIBKO TIOCJIE€ 3TOTO MPOU3BOJIAT €T0 Pa3rpy3Ky B IPUEMHOE YCTPOMCTBO. 3aTEM TOILIUBO
JIpOOUTCS B APOOHMIIKE 10 KYCKOB TPeOYeMbIX pa3MepOB U HAIMpaBIISIETCS Jajiee: B OyHKep
CBIPOTO VIS W Jajiee B CHUCTEMY TMBUICIIPUTOTOBICHUS W B TONKY KOTJIA, WJIHU
HAIPABJIIETCA Ha CKIAJ, TJe OHO XPAHUTCS U MOXKET OBITh UCIOJIB30BaHO IO MeEpe
HEOOXOUMOCTH.

[Tpu cnoeBom cxuranuu (puc. 6.1, 6) cuctema TOIIMBOIOAAYN YIPOLIAETCS, T.K.
He TpeOyeTcs JOPOrocTosIasi CHCTeMa MbUICTIPUTOTOBICHHS TOTLTUBA.

Ha mpaktuke JUIs TEIJIOTEHEPUPYIONIEH YCTAaHOBKU B Ka)J0M KOHKPETHOM CITydac
TOTUIMBHOE XO3SIHICTBO MOXET BUIOM3MEHSThCA. Hampumep, mpu CIOEBOM COKHTaHUU
COPTUPOBAHHBIX yriei u KyckoBoro Topda (puc. 6.1, 6) HEOOXOAUMOCTh B MPUMEHEHUHN
JIPOOWIIBHBIX YCTPOWCTB OTHAJaeT M CHUCTEMa TOIUIUBHOTO XO3SHCTBA MOXET OBITH
3HAYUTENIBHO YIPOIIEHA.

HpI/I MbUICYTOJIbHOM CXKHUIaHHMW TOINNIMBA B KaMCPHBIX TOIIKax Tp€6y€TC$I €ro
IMOATOTOBKA, KOTOpas OOBIYHO COCTOMUT M3 HECKOJIBLKUX IIOCJICAOBATCIIbHBIX CTa)II/II;'IZ

- yIajJeHue MeTaJlla U IIeMbl U3 TOILINBA,;
- rpy0oe apoOIieHueE;

- IOACYIIIKA U pasMOJI B CUCTEME IbUICITPUTOTOBJICHU A,
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- IToaavda TOTOBOM NBIJIM B TOIIKY KOTJIA.

Torwumo Tommso
W
Becnt Becwl
[Momemenue [Tomemierme <
JUIS pasMopa- | JUI8 pasMopa-
HUBAHUA %i; AMBAHHA Ey
TOILTHRA TOILIHRA
[IpuenHoe 1 Ipuemtoe
yeTpoHicT- yeTpolcTRO
BO
¥ V
Crtan JipoGrxa Cxnan JlpoGrka
ByHxep chiporo yris byHkep chiporo yris
CucremMa NEUIENTPUTOTOBIIEHHS Tomxa xoTna
Tomxa xotna 0
a

Puc. 6.1. HpI/IHI_II/IHI/IaJ'ILHI:IC CXCMbI KOMIIOHOBKH TOIIJIMBHOI'O O60py,Z[OBaHI/I$II
a - NIbUICYT'OJIbHOC C)KUT'aHHUE; 0 - CII0EBOE CKUTaHHE

VYCI0oBHO 3TH CTaJNM MOKa3aHbl Ha puc. 6.2. YToib cO CKJIa/ia IOCTYyMaeT B OyHKEP
chIporo yris 1, oTKyAa OH JO3MPOBAHHO JICHTOYHBIM TPAHCHOPTEPOM 2 MOJAETCS HA
rpoxot 5. Uit ynajnieHust U3 yriis IPEeBECHBIX BKIOUYEHUM, KOTOPBIE II0XO IMOIBEPTAKOTCS
U3MEJIbUCHUIO B JpOOMIIKaX, MMEETCS IIenoyJaluTeNlb 3. MeTauindyeckue YacTu |
BIJTFOUCHUST U3 YIJIA yNAISIOTCS C MOMOIIBIO AJIEKTPOMAarHuTa 4 M momnajgaroT B OyHKep
Metamta 9. ['poxot 5, nmpeacTaBIsSIOmMN cOO0M CUTa C ONPEACICHHBIM Pa3MEPOM SUEeK,
MO3BOJISIET MEJIKUM KYCKaM YTJIsl TPOCHINAThCs B OyHKEp 8, a KPYMHBIM KyCKaMm YTl -
CKaThIBaThCS B OyHKEp 6, OTKy/Aa JEHTOUYHBIM TpaHcmopTepoM 10 3TH KyCKH TOJArOTCS B
npoounky 7. B npoOuiike MpoUCXOaUT pa3Moil KyCKOB yIisl 10 TpeOyeMbIX pa3MepoB, U
Jajgee yroib HampasisieTcss TpaHcnopTepoM 11 B MenbHULBI MJisI TOJACYIIKA H
M3MEJILYCHHUS €T0 B MbLIb.

Xpanenue meepoozo monauea

3anac TorumMBa ISl pabOThI KOTJIOB XPAHHUTCS HEMOCPEACTBEHHO Ha TEPPUTOPUH
TEIUIOTCHEPUPYIOIIECH YCTAaHOBKM, JHMOO Ha CHENHAIbHBIX IJIOMAAKax (CKJIagax)
Henaneko ot Hee. [lpwm XpaHeHMHM TOIIMBA HAOIOMAIOTCSA €CTECTBEHHBIC TIOTEPH,
CBSI3aHHBIC:
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- C TpPaHCIOPTUPOBKOW TOIUIMBA (MPH MPOEKTUPOBAHWUHU TEIUIOTCHEPUPYIOIICH
YCTaHOBKM OHHM MOTYT OBITh NPUHSATHI paBHBIMU 10 1% OT MOCTYNUBIIEr0 Ha CKJaja
TOIIINBA);

- C pachbUIMBaHHEM TOIIUBA U YHOCOM €ro C aTMOC(epHBIMH OCaJKaMH M T.II.
(BeMIMYMHA TIOTEPHh MOKET OBITh IPUHSTA MPU POEKTUPOBAHUH 110 1%);

- C BBIBETPUBAHMEM M OKHUCJIEHHEM (O30JICHHEM) TOIIJIMBA BCJIEACTBHE €r0
CaMOBO3ropaHus (BEMMYMHA IOTEPh MOXKET OBbITh NPUHSATA NPU MPOCKTHUPOBAHUU
TEIUIOreHePUPYIOIIEeH YCTaHOBKHU MPHU MJI0XOM KadecTBe yriis 10 10%).

HepBHe ABa THIIA IIOTCPb IIPpHU XPaHCHHHU TOIINIMBA OTHOCAT K MCXAaHHYCCKHM,
HOCHC}IHI/Iﬁ THUIT - K XUMHYCCKUM IMOTCPSIM.

1 B MenbHuLb!
ana gpoGnexua
W NOACYLUKN

Puc. 6.2. Cxema noAroToBKHU yIJIs TP KAMEPHOM COKUTaHUU:
1 - ©ynkep coiporo yris; 2, 10, 11 - neHTouHbIi TpaHcnopTep; 3 - MENOYyI0BUTENb; 4 -
3JIEKTPOMArHUT; 5 - IPoXoT (CUTO); 6 - OyHKEp KPYIHBIX KYCKOB yIJIsL; 7 - ApoOMIIKa; 8 - OyHKep
MEJIKOTO yTJist; 9 - OyHKep cOopa MeTaia

TBepnoe TOIIMBO OOBIYHO XPAHAT HAa OTKPHITOM BO3JAyX€ B IITabensix, popma u
pa3Mepbl KOTOPBIX 3aBHCST OT TUIA TOIUIMBA, €ro CIOCOOHOCTH K CaMOOKHCIICHHUIO,
IPOU3BOIUTENBHOCTH TeIUIoreHepupyromeil ycranoBku u T.1. IlltaGens vacto mmeer
BU/JI paBHOOOYHOM Tpamneruu, Kak moka3aHo Ha puc. 6.3.

Jnis yrieit nmepBoi KaTeropuu, KOTOPhIe OTIIMYAIOTCS BEICOKMM Ka4eCTBOM, BBICOTA
mradensi He HOpMUPYETCsI, ISl YIIiel BTOPON KaTerOpuH BhICOTA IITAbeNs JOJIKHA OBITh
He 6osee 12 M, TpeThell kKaTeropuu - He OoJsiee 6 M, UeTBEPTOW KaTeropuu - He 6ojee 5 M.
Jlns obecrieueHust AocTyna K MTa0elsiM M MCXOJd U3 YCIOBUM NPOTHUBOMOMXKAPHON
0€30MacHOCTH MEXJy IITa0eNs MU JIeNaioTcs mpoe3abl. PaccTosHne Mexay CMeXHBIMU
mrabensiMu yIiisd ciaelyeT NPUHUMATh He MeHee 1 M npu BeIcoTe mrtadeneil He 6onee 3 M
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U 2 M - Tipu OoJbIei BbicOTe mTadesns. JJisi caMOBO3TOparONIUXCs YIJIEH pacCTOsIHUE OT
mradens 10 KOTeIbHOUM JOHKHO OBITh HE MeHee 15 M, aiist Apyrux yriei - He menee 12
M. KyckoBoit u ¢gpesepHsbiii Topd AOMKEH XpaHUTHCA B IITAOENSIX, PACIIOIOKEHHBIX Ha
paccTosiHUM HEe MeHee 12 M ApyT oT Jpyra.

Puc. 6.3. ®opma 1mrabens ¢ yriem

JlnuTtenbHOE XpaHeHHWE yriied B INTabensXx OOBIYHO B HACTOSIIEE BpeMs HE
MpPEeAyCMAaTPUBACTCS M CUMTACTCS HelelecooOpa3HbIM H3-3a MOTEPbh U 3HAYUTEIHLHOTO
YXYAIICHUS XapaKTePUCTUK TOIUIMBA C TeueHHeM BpeMeHH. OOBIYHO CPOKH XpaHEHUSs
yIJIA Ha CKJIaJie OrpaHUYeHHBIC: Oypble JUIMHHOTUIAMEHHBIC YTIIA JOJDKHBI XPAaHUTHCS HE
oonee 4...12 mecsueB; ra3oBble KaMeHHBIC - 12..36 MecsieB; KaMCHHBIC TOIUE H
aHTpauTh - 24...36 Mecs1EeB.

[Ipu xpaHeHun yrjis B IITA0EIAX MPOUCXOJUT OKHCICHHE YIJIepoia TOILIMBA C
KHUCIIOPOJIOM BO3/yXa, KOTOPOE HJET C BBIACIECHUEM TEIJIOTHI. DTO OCOOEHHO Kacaercs
OypbIX yriei, OTINYAIONMXCcs HU3KUM KadecTBOM. [Ipu Mioxom OTBOJE TEIUIOTHI W3
mTabens MOXET MPOUCXOAUTh PAa30TPEeB MECT, TIA€ MPOUCXOAUT UHTCHCHUBHOE
OKHUCJIEHHE. DTO BeJEeT K camoBo3ropanuio yris. [losToMy yroie crapatoTcsi cpasy ke
MOCJIe TIPUBO3KH Ha TEPPUTOPHUIO TEIUIOTCHEPUPYIONIEH YCTAHOBKH YJIOXKUTH B IITA0EIb,
VILUIOTHUTH €r0 M MOKPBITh BEPX M OOKOBBIE OTKOCHI ciioeM Mmenour Toimuuoi 100...150
MM BO H30eXaHHE MOMaJaHusi KUCIOpOAa Bo3Ayxa BriyOb. B nampHelimiem nomkeH
BECTUCH HETPEPBIBHBIA KOHTPOJIH 32 TEMIIEpaTypou YIiisi BHYTPU IITA0ENs] U MECTaMU
CaMOBO3TOpaHMs, YTO JAENAeTCs C MOMOIIBI0 MpoOMBKU IyphoB B miTabene yris u
MEPEHOCHBIX TEPMOMETPOB.

Ecin camoBo3ropanue yris Bce-TaKd IPOM30LUIO, TO TIECIOLIEE MECTO CIENYET
OTIIEUTh OT OCHOBHOW MacChl TOIJIMBA C T[IOMOIIBIO MPOPHITHIX TpaHIIEd U
HE3aMEeUIUTENIbHO TPUCTYNUTh K TYUIEHHIO. TyIllleHHWe OCYLIECTBISIOT pa3IndyHbIMU
croco0amMy B 3aBUCUMOCTH OT Pa3MEpPOB OdYara BO3TOPAHHS U UMEIOIIUXCS B HAJIHMYUU
CPEICTB TOXApOTyIIeHus. MeToauKa TYIIEHHS odYara BO3TOPAHHS MOXET OBITh
cinenytouieil. Ecnu mtabenb yrias umeeT OOJIBIIYIO BBICOTY, TO MECTO C YIJIEM, TJie
UMEeTCsl o4ar BO3TOpaHMs, YIUIOTHSIOT M HAKpbhIBAIOT OpPE3eHTOM WM 0OMa3bIBaIOT
BJIQXKHOM TJIMHOM C MECKOM ISl MPEeIOTBpAIEHUs MOCTYIUIEHHUSI KUCIOpoAa BO3AyXa K
ouary noskapa. B cinydae Bo3ropaHusi Bcero mradels ero cienyeT, el 3TO BO3MOXKHO,
NEePeNONaTUTh WK Pa3JIoKUTh Ha OOJBIION MIIOIIAKe O0jiee TOHKUM CI0EM, YMEHBIUINB
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BbicoTy mTabens no 300 MM. DTO mpuBEOET K €ro OXJaXACHUI0 U MPEKpalICHUIO
npouecca ropeHus. Boay npu TymeHuM yriisg NPpUMEHSATh HE PEKOMEHIYyeTcs, T.K. 3TO
MOKET TMpHUBECTH K euie OonbllieMy BO3rOpaHUIO. YTojb, MOJBEPTIIUMCS
CaMOBO3IOpPaHMIO, CIIEIyeT PACXOJ0BATH B IEPBYIO OUEPE/Ib.

6.2. ToruinBHOE X0351iICTBO NPH UCIOJIb30BAHNH KUIKOI0 TOIJIMBA

OO6blyHO mTpU paboTe TEUIIOreHEPUPYIOIIeH YCTAaHOBKM Ha JKUJIKOM TOIUIMBE
UCTIOJNB3YETCs MasyT, pexe HedThb, colsipka M Jp. B CBA3M C 3TUM paccMOTpUM
TOIUIMBHOE XO3SHCTBO TEIUIOTEHEPUPYIOIIEH YCTAaHOBKM Ha IPUMEPE Ma3yTHOTO.
Crnenyer OTMETHTb, UTO Ma3yT TaK)Ke YacTO MCIOJIb3YeTCs B KaUeCTBE PE3EPBHOTO WIIU
aBapUMHOIO TOIUIHBA.

Haubonee npuemieMbIM CHOCOOOM JOCTaBKM KUAKOTO TOIJIMBAa OT 3aBOJOB
nepepaboTku HEPTH IO MECTa HaXOXKACHUS TEIJIO-TEHEPUPYIOIICH YCTAHOBKHU SIBIISICTCS
YKEJIE3HOIOPOKHBIN, PEKe aBTOMOOUIILHBIN U PEUHOM.

Ma3zyTHoe X035SHCTBO TEIJIOT€HEPUPYIOLIEH YCTAHOBKM OOBIYHO BKJIIOYAET B CeOs:
IPUEMHO-CIIUBHBIE YCTPOWCTBA, Ma3yTOXPAaHWIMIIA, HACOCHBIE CTAaHLWH, Ma3yTo- WU
IIapONPOBOBI U 1IP.

[IpuHuunuaneHas cxemMa Ma3yTHOrO XO3sicTBa IMoKa3aHa Ha puc. 6.4. U3
KEJIE3HOIOPOKHOU ITUCTEPHBI 2 Ma3yT CIUBAIOT B MPUEMHYIO eMKocTh 4. J[ns ynoOcTBa
0o0cy>KMBaHMs UMEETCS dcTakazia 3.

B nepuop oTpunaTenbHbIX TEMIEpaTyp Ma3yT MOXKET HMOTEPATh TEKY4YecThb, U JUIS
€ro paszorpeBa OOBIYHO HCHOJb3YETCS Map OT KOTJIOB TEMJIOTEHEPHUPYIOLIEH YCTaHOBKU
12, xoTopslil mogaercs no naponposony 1 B nucrepny. M3 nmpueMHoi emkoctu 4 ma3yr
HacocoM 6 IepeKayuBaeTCs B MAa3yTOXpAaHWIMLIE 7, NpPU 3ITOM IHEPE] HACOCOM
ycTaHaBiuBaeTcst GuiabTp rpyOoii ouncTku 5. M3 mazyroxpanunuiia 7 yepe3 (GUIbTp
TOHKOM OYMCTKM 8 HACOCOM Ma3yT MOJAETCS B MAapOBOASHOW MOAOrpeBareis 9, rie oH
HarpeBaeTcs 3a CYeT TEIUIOTHI Mapa, MoJaBaeMoro m3 koria. [logorpersiii Ma3yTt nanee
HATpaBJIIeTCA 10 MojaroiemMy maszyrornpooay 10 x ¢opcynkam kotna 12. Masyra mo
MazytonpoBoay 10 nomkHO monmaBaTbest OOJbIIe, YeM 3TO TpeOyeTcsl AJil TOPEHus,
YTOOBl M3JMILEK TrOpsSYero MasyTa [0 UUPKYISAUUOHHOMY MaszyrompoBoay 11
BO3BpallaJICA B Ma3yTOXPAHWIUIIE 7. DTO NO3BOJISIET 3@ CUET PELUPKYIALNOHHONW TMHUU
11 nomnepxuBaTh Ma3yTOIPOBOJBI BCErJa B TOPSYEM COCTOSIHMM, NaXe B CIy4yae
IpEeKpallleHusl Mpolecca ropeHusi B KOTie, a TaKkKe UMEThb MOJOTpEeThii A0 Tpedyemoi
TEMIIEpaTypbl Ma3yT B Ma3yToxpaHwiuile 7. MIHorna napauieasHO ¢ Ma3yTONPOBOIAMHU
NpsSMOM W PEUUPKYJSIHMMOHHOW JIMHUKM MPOKIIAABIBAIOTCS NApONPOBOABI-CIIYTHUKH,
KOTOpbIE MPEIHA3HAYEHbI HA CIy4all HEIITATHBIX CUTYallMi WJIU IyCKa Ma3yTONPOBOJIOB
B DKCIUTyaTalMI0O MU IIOCJIE€ PEMOHTOB. Bce Ma3yTompoBOIBI CIIEAyeT NMPOKIAAbIBATH C
ykioHoM He meHee 0,01.

Jlns paszorpeBa TOIIMBA B IIMCTEPHAX W €ro CIMBa TMPU OTPHUIATEIBHBIX
TEMIIEpaTypax OKPYKaroIel Cpelbl MOT'YT OBITh UCIIOJIb30BAHBI CIIEIYIONIUE CTIOCOODI.
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1. Pa3zorpeB ma3yra B LIUCTEPHE OTKPBITHIM napom aasieHueM 0,6...1,0 MllIa. ITap
MOJIAI0T B IUCTEPHY Yepe3 THOKUE MUIAHTH, JUTsl 9YeTO MCIOIb3YIOT dcTakany 3 (puc. 6.4).
Bpewmst pazorpeBa u cimBa MazyTa U3 IUCTEPHBI COCTABISET OOBIYHO OT 6 70 9 Yacos.

Nap na
NPoN3IBOACTEO 1
A
i . .

KOHAEHCAT B
TENNOBY K j

NATATENLHAR : o
BOA3

Puc. 6.4. [IpunnunuaneHas cxeMa Ma3yTHOIO XO3siCTBa:

1 - mapompoBo; 2 - )KeJIe3HOIOPOKHAS IUCTEPHA; 3 - AcTaKana; 4 - MpueMHast EMKOCTb; S -
¢bunbTp rpy0oii 0uucTKH; 6 - HAacoc; 7 - Ma3yTOXpaHUIHILE; 8 - GUIBTP TOHKOW OYUCTKH; 9 -
rogorpesarens Ma3yTa; 10 - moxaromuii Ma3yTornpoBos; 11 - TUpKYISUOHHBIN Ma3yTOIPOBOL;
12 - koren

K nenmocratkaMm Takoro crocoba pasorpeBa MasyTa CleIyeT OTHECTH OOBOJHEHHE
Ma3yTa (CcoAep>KaHue BOJbI B Ma3yTe IOCIE pa3orpeBa MOXKeT JocTurath 8% OT Macchl
Ma3zyTa) M 3HayUTeNbHbIM pacxox mapa (TpeOyercs o 100 kr mapa Ha 1 TOHHY
pazorpeBaeMoro Mazyra).

2. Pa3zorpeB ma3zyta B IUCTEpHE 3a cueT ero mupkyssuu. [Ipu 3Tom cmocobe
ropstdMid Ma3zyT MNOJAIOT B IMCTEPHY M OPTraHU3YIOT LUPKYISALUOHHBIA KOHTYpP IO
ropssieMy Masytry. MasyT, LUPKYJIUMPYIOIIMA B 3TOM KOHTYpe, NOJAOTPEBAIOT B
CIEIMAIIbHOM TeIuIo0OMeHHUKe. TemriepaTypa MOJOTpeBa MaszyTa JOJDKHA OBITh Ha
10...20 °C Humxke, yeM TeMIlepaTypa €ro BCIBIIMIKU. PEUPKYIALNI0 OCYHMIECTBISIOT 10
MOJIHOTO CITMBa Ma3yTa U3 IucTepHbl. K HemocTaTkam Takoro croco0a cieayeT OTHECTH
JIOCTAaTOYHO  JUINTEIIbHOE  BpeMs  pa3orpeBa W HEOOXOJUMOCTb  CO3JaHHUS
PEUUPKYISIIUOHHOTO KOHTYpA.

3. CnuB Ma3yTa U3 IIUCTEPHBI MO/ M30BITOUYHBIM fMaBieHueM. [Ipu 3ToM criocobe Ha
JIIOK KOJITIaKa IIUCTEPHBI TEPMETUYHO YCTAHABIMBAIOT CHEMHYIO KPBIIIKY C MaTpyOKOM,
yepe3 KOTOPbIM B BEPXHIOIO YaCTh IIUCTEPHBI MOJAETCS CKAThIM BO3AYX WIIU Iap; TEM
CaMbIM B ITUCTEpHE CO3/1aeTCsl M30BITOYHOE JIaBJICHHUE, U Ma3yT CIIMBACTCA Uyepe3 HUKHUN
JIOK ITUCTepHBI. J[aHHBIH CIOCOO MMEET CYIIECTBEHHBIE HEOCTATKH, K OCHOBHBIM U3
KOTOPBIX CJIEAYET OTHECTH: MPU 3HAYUTEIBHOM OXJIAXJICHHHU Ma3yTa, KOr/a OH MOTEPsuT
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MOJIBFOKHOCTH, HEOOXOJIMMO CO3aHHME CIIMIIKOM OOJIBIIOTO W30BITOYHOTO JAaBJICHUS B
[IUCTEPHE, YTO MOXXET MPHUBECTH K €€ pa3pyIICHUI0; JUIsi CO3JaHUs H30BITOYHOTO
JIABJICHUS] B IUCTEPHE CIIEAYET UMETh KOMIIPECCOPHOE 000pYyIOBaHKE, YTO 3HAYUTEIHHO
YAOPOXKAET 3TOT CIOCO0.

4. Pa3orpeB Ma3yTa B LIHCTEpHaX B CIELHMAIBHBIX TEIUIIKax-capasxX, B KOTOpPbIE
MOJIaeTCsl OT TEIIIO0OMEHHUKOB ropsuuil Bo3ayx c¢ temmeparypoi a0 120 °C. Tak kax
pa3orpeB MaszyTa IpH 3TOM MOKET UATU TOJIBKO OT MOBEPXHOCTU IUCTEPHBI B TIIyOb 3a
CUYeT TeIUIONPOBOJHOCTH Ma3yTa, TO JaHHBIH crmoco0 oTiauyaeTcss OoJsbLIon
JUIUTETTBHOCTHIO (10 HECKOIBKUX JECSITKOB YaCOB), 3HAYUTENbHBIMU PACXOaMH TETIOTHI
C TOpPSYMM BO3JYXOM U TEIUIOBBIMM MOTEPSMH, 4YTO IMPUBOJUT K €ro Mallon
3 PEeKTUBHOCTH.

Jns pasorpeBa MasyTra B IIMCTEPHE CYHIECTBYIOT M MHOTHE APYTHE CIOCOOBI,
HaIllpuMep, C UCIOJIb30BAaHUEM 3JIEKTPUUECKUX HarpeBaTesiei, CrieluaabHbIX IUCTEPH U
IIp., HO OHU IPUMEHSIOTCS JOCTATOYHO PEJIKO.

[Ipu pasorpeBe IKMAKOTO TOIUNIMBA B  JKEJIE3HOAOPOXKHBIX  ITUCTEPHAX
PEKOMEH1yeMbIe TEMIIEpaTypbl pa3orpeBa CiaeAyeT MPUHUMATh: sl Ma3yTa mapku 40 -
He menee 30 °C; mna masyra mapku 100 - ve menee 60 °C; mnsa merxkoro HeTsSHOTO
TorimBa - He Menee 10 °C.

B mnocrmenHee Bpems B KauyecTBE JKHMAKOIO TOIUIMBA B TEILIOTE€HEPUPYIOIIUX
YCTAaHOBKAaX 4acTO UCIOIB3YIOT HEPTh, YTO SIBISETCA YpPE3BhIUAMHO omacHbIM. Hepemaku
CIydau B3pBIBOB KOTJIOB W3-3a HENPABWJIBHOW OKCIUTyaTallud OOOpYyIOBaHUS U
HETPAaMOTHBIX JEHCTBUN OOCIY)KHBAIONIETO IEPCOHANIA, YTO MPHUBOJIUT K TSKEIBIM
MOCJIEJICTBUSIM.

Ecin Ma3yT ucnonp3yercs B KauyeCTBE OCHOBHOIO M PE3EPBHOIO TOIUIMBA, NPHU
JIOCTABKE €ro KeJIEe3HOIOPOKHBIM TPAHCIIOPTOM €MKOCTh JUIsl XpAaHEHHsI Ma3yTa JI0JKHA
ObITh 00beMOM He MeHee 10-cyToyHoro 3amaca, MpPU JOCTaBKE aBTOMOOWMIIbHBIM
TPAHCIIOPTOM - HE MEHEE 5-CYTOYHOTO 3ariaca.

6.3. ToniMBHOE X0351iICTBO MPH MCMOJIb30BAHUH Ia3000pa3HOro TOMJINBA

TonmnmuBHOE XO034WCTBO TEIUIOTCHEPUPYIOIIEH YCTaHOBKH, paboraromieii Ha
ra3oo0pa3HOM TOIUIMBE, ABISETCS HauOojiee MPOCTHIM, HAJIEKHBIM B JKCIUTyaTallMd H
OTHOCHUTEJIbHO JEIIEBBIM MO CPAaBHEHHUIO C JPYIMMH, ONMMCAaHHBIMM Bbille. B kauecTBe
TOIJIMBA B TEIJIOTEHEPUPYIOLIMX yCTAaHOBKaX B HACTOAIIEE BpeMsi Bce Oosiee HIMPOKO
UCIOJIB3YIOT NpUPOAHBIA ra3. IToaroroBka mocieaHEro K CHKUTAaHUIO 3aKI0YaeTcs B
OCHOBHOM B €T0 JIpOCCEIMPOBaHUH (MTOHMKEHUU JAaBJICHHs) 10 TpeOyeMbIX MapamMeTpoB
Y TIOCJIETYIOIIEH MTOJa4ye €ro K ropesikam KoTJa.

["a3ompoBo/bI B 3aBHCHUMOCTH OT paboyero MJaBjieHUS B HHUX JEISITCS B
COOTBETCTBUH C [ 1] Ha Tpu BuAa:

- ra30MpoBOoAbl HU3KOrO Napienus (nasienue 10 0,003 Mlla);
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- ra3onpoBoAbl cpeaHero napnenus (nasuenne ot 0,003 o 0,3 MIla);
- Ta30MPOBOABI BEICOKOTO NaBiienus (nasnenue ot 0,3 no 0,6 Mlla).

Jlis moanepkaHusl HEOOXOAMMOTO JABJICHHUS ra3a Hepel] KOTJaMU B TOIUIMBHOM
XO35IUCTBE cleAyeT MpeaycMaTpuBaTh rasoperyistopHsie ycraHoBku (I'PY), kax
NoKa3aHo Ha puc. 6.5, pa3meniaemble HEMOCPEIACTBEHHO B 3JaHUM KOTENbHBIX. Takike
JIOTIYCKAeTCA YCTPOUCTBO ra3operyisTopHbix myHkToB (I'PII).

|
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b | () e} r 7

PRy g b )ﬁ_.;,
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; : #“\E :
i 3nanwve
I KOTEenbHOR |

Puc. 6.5. [IpunnunuansHas cxeMa ra3oCHa0KeHUs KOTEIbHOM:

1 - oTK;IIOUArOIIIEE YCTPONUCTBO HA BBOJIE; 2 - MAHOMETD; 3 - Ta30perysiTOpHas yCTaHOBKa; 4 -
pacxoziomep; 5 - KpaH IpOyBOYHOTO Ira30IPOBO/Ia KOTEIbHOM; 6 - IPOyBOUHBIN Ta30MpoBO; 7
- KpaH mryrepa oroopa mpo0; 8 - KpaH MpoayBOYHOTO Ta30MPOBOAa KOTIIA; 9 - OTKIIIOYAOIIEe
ycTpoicTBO KoTaa; 10 - ropenka koTia

[Tpu pacuere u mogdOpe peryasiTopa JAaBICHUS PacxXo ra3a JODKEH MPUHUMATHCS
¢ ko3¢ durmentom 3anaca 1,15 k pacueTHoMy pacxoy.

Jnis 6e3omacHOi pabOTHI TETIOTEHEPUPYIOIICH YCTAHOBKH Ha BBOJIE Ta30IIPOBO/IA B
3/laHUEe KOTEIHHOU JIOKHO OBITh YCTAHOBJICHO 3alIOPHOE OTKIIFOYAIOIIEe YCTPOMCTBO 1 -
3aABUKKa (puUc. 6.5). DTO YCTPOMCTBO HEOOXOAMMO HJisi OTKIIOYECHHS BCEU CETH
ra3onpoBOIOB TEIUIOTCHEPUPYIONIEH YCTAHOBKM Ha Clydail peMOHTAa WM aBapwd, a
TaK)Ke TIPU OCTAHOBKE €€ Ha JITUTENIbHBII MepUo.

[lepenq KkaXapIM KOTJIOM JIODKHO  OBITh  YCTAHOBJIEHO  aBTOMAaTHYECKOE
OTKJIIOYAIOINIEEe YCTPOMCTBO 9 (DIEKTPOMArHUTHBIA KJIAMaH-OTCEKATedh CHUCTEMBbI
aBTOMATHKH), KOTOpOe cpabaThlBaeT M TpEeKpam@aeT Mojgady ra3za K KOTIy IMpHU
HapyIIEHUH XOTS OBl OJHOTO M3 KOHTPOJUPYEMBIX IMapaMeTpoB €ro padotel. Jlms
OCBOOOXK/IEHUSI Ta30MPOBOJIOB OT BO3/yXa JOJIKEH OBbITh MPOAYBOYHBINA Ta30MpoBoO 6.
JJist KOHTPOJIA Ka4eCcTBa MOCTYIMAIOIIET0 Ha KOTEIbHYIO ra3000pa3HOTo TOILTMBA CIEAYET
npelycMaTpUBaTh JIMHUIO ISl 0TOOpa mpo0 ra3a ¢ kpaHoMm 7. PO3KHUT ropelnku MOKET
MIPOU3BOUTHCSA C MOMOIIBIO 3aMajbHUKa C KPaHOM 8.

Hanuume muHuManbHOrO TpeOyemoro o0bema 00OpPYJOBaHHUS ra30BOr0 XO3siCTBA
TEIUIOTeHEPUPYIOIIEH YCTaHOBKHU MO3BOJIIET 00ecTeunTh ee 0e30MacHyto padoTy.
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7. IINTAKO3OJIOYAAJTEHHUE

7.1. O01mme cBeAeHUs 0 HIAK030J10y1aJIeHUN

IIpy cxuranu B TOIIOYHOM YCTPOMCTBE TEIUIOICHEPUPYIOIIEH YCTAaHOBKH
TBEPAOI0 TOIUIMBA (YyToJib, IPOBA, CIAHEI U T.II.) COJIEPKAIAsCA B HEM 30JIa OCTAeTCs, B
OCHOBHOM, Ha TOIIOYHOM PELIECTKE B BUJE LUIAKA U 3aTEM yJIaJsAETCS U YACTUYHO B BUJE
JETY4Yel 30JIbI YHOCUTCS NpOoAyKTaMu cropaHusi. COOTHOLIEHMsI KOJIMYECTBA 30Jbl U
I1JIaKa, OCEJAIOUINX B ra30X0jax M yaajasieMbIX U3 KOTJa, 3aBUCSIT OT CIOC00a CoOKUTaHUs
TOIUIMBA U KOHCTPYKIMU TOIIOYHOT'O yCTpoMcTBa. [IpumepHble 3HaueHUs 3TUX BEJIMYHH
npuUBEACHBI B Tabm. 7.1.

Tabmuma 7.1

Pacnpenesienne 307161 M IVIAKA B TeNJIOTeHEPUPYIOLIEH YCTAHOBKE B % 0T 0011ero
KOJINYeCTBA 00pa3youieics 30/1b1 H NIJIAKA

BbIxox Ocenanue 301161 BrIHoc 305151
Tun Tonku I U3 ILIMOBOU
B razoxoaax B OUKJIOHAX TPY6]JI
Tomka co CIOEBBIM CKUTAaHUEM 1o 80 5...10 9..14 0,5...1
[IbuteyronbHOE CoKUTAHUE:
C CyXUM IUIAKOYJaJI€HUEM 15..25 10...15 57..71 3.4
C )KMJIKUM IUIAKOYJAJICHUEM 40...55 5...10 43...61 2.4

[Inak, ymganseMblii U3 TOMKH MPU CIOEBOM CXKWUTAHWUU YTJIs, MPECTABIAET COOOM
KPYIHbIE KYCKU CIUIABJICHHOW CTEKJIOBHIHON WM XPYIKOW TyOuaroit macchl. Jlerydas
30J1a TPEACTaBIAeT COOON OOBIUHO CHIMTYUYIO MOJABIKHYIO CMECh TBEPABIX MEIKHX
YaCTHUI] 30J1bI 1 HECTOPEBILIETO TOTUIMBA.

[Ipn nBUKEHHMH NPOAYKTOB CrOpaHUs IO Ta30XoJaM JeTydas 30Jla OCENaeT B
MecTax, i€ Pe3KO MEHSETCSl CKOpPOCTh WIJIM HampaBlieHHWEe MOTOKAa JBIMOBBIX Ta30B, a
Takk€ B Ta300YHUCTHBIX YCTpOWCTBax (LMKJIOHAX, QUIBTpaX U Jp.) U 3aTeM
BbIOpachiBaeTcss B JBIMOBYIO TpyOy. MecTta yhajeHuss [Ulaka M 30761 B
TEIUIOTEHEPUPYIOIIEH YCTAaHOBKE YCIOBHO ITOKa3aHbl Ha puc. 7.1.

KonnuectBo 30161 ¥ mmaka Gsyp, KOTOpblE 00pa3yrOTCsl MIPU CrOPaHUU TBEPIOTO
TOTLIMBA B TONIOYHOM YCTPOWCTBE KOTJa, MOXKET OBITh OMpeie]IeHO 1o hopMyIie

A"

. , 7.1
» 100 (7.1)

3

rae Bp - pacyeTHBIN pacxo] TOIUIUBA;

P
A" - 301pHOCTH TOLINBA, %.
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KonuyectBo muiaka Gy, KOTOpOE OCTaeTCs Ha KOJOCHUKOBOM PEIIETKE B TOTKE
KOTJIa ¥ HOJJICKUT yIAJICHUIO, MOKHO ONPEIEIIUTh 10 COOTHOUIEHUIO

P

AP +qa:'QH

( 32,7 )
100

(I-ay), (7.2)

I7I€ ¢4 - IOTEPU TEIJIOTHI OT MEXAHUYECKOTO HE0XKOora, %o;
P .
Oy - HM3MIAs TEIJI0Ta cropaHus Torausa, MJIk/Kr;
ayy - 10JIs 301161 TOIUIMBA B YHOCE.

KonuyectBo 305b1 G'"3, ocenaromield B 30J00YUCTHBIX YCTPOW CTBax (IIMKJIOHAX,
bunbTpax u T.I.), MOXKET OBITH HAWJIEHO:

w ] 30na

> N\
. :
Cu sooyx G,

Puc. 7.1. Mecra ynaneHus 307161 U 1IUIaKa B TEIIOTEHEPUPYIOLIEH YCTAHOBKE:
1 - Tomka; 2 - KOHBEKTUBHAS 11aXTa; 3 - MUKJIOH; 4 - TBIMOCOC; 5 - IBIMOBas TpyOa; 6 - IenHas

pelerka
{AP a3 Q-Il- 'Q::i)
5 32.7 N
G.=8B > — 7.3
= 100 i T00 (7.3)

T71€ M3y - KOOQPHUIMEHT OUUCTKH 30JI0yJIaBIUBAIOIIETO YCTPOICTBA, Yo.

[lpu pacuetax KOIPPUIMEHT OYUCTKH 30JIOYIABIUBAIOUINX YCTPOWCTB MOYKHO
OpPUHUMATH 110 Tabm. 7.2.
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Tadomuna 7.2

Koy puuuenTs! 04MCTKH 30710y1aBIMBAIOIIHX YCTPOHCTB

Koaddunuent ounctku 13y, %

30I10yJ1aBJIMBAIOLINE YCTPOHUCTBA

IIpu cioeBom
CKUT'aHUU TOILINBA

[Ipu xamepHOM
CKUT'aHUU TOILINBA

broku nukinoHoB 85...90 70...80
barapeiiHble IUKIIOHBI 85...92 80...85
barapeliHble IIUKIIOHBI C PELUPKYJIALUEN 93...95 85...90
"Moxkpble" 3010yJIOBUTENN ¢ HU3KOHAIIOPHBIMU

TpyOamu Bentypu - 93...95
OneKTpoGUIbTPHI - 96...99

KonuuectBo 30161 G3, BbUIETAIONMIEH M3 JABIMOBOM TPYOBI, MOXKHO ONPEIEIUTH IO

dbopmyne
p
. (AF +.§¢3_2_Q?11.)
G, =B, 100 ——ayy(1-

T}EY
100

(7.4)

VYnanenue 305bl M LIIaKa U3 KOTJIOB M C TEPPUTOPUHM TEILUIOIC€HEPHUPYIOIIEH
YCTAaHOBKM - OJHA W3 Hamboyiee TPyMOEMKUX U "TpsA3HBIX" omepanuid, MO3ITOMYy K

cUCTeMaM  IIJIAKO30JOYAAJIEHUs  IpHU

IMPOCKTUPOBAHHUN

nu OKCILTyaTaluu

MNPCABABIAIOTCA OIIPCACICHHBLIC Tp€6OBaHI/I$I, KOTOPBIC JOJIZKHBI 00€eCITeYHTh:

- HOpPMATUBHBIC CAHUTAPHO-TUTUCHUYECKHE YCIOBUSA B TEIUIOTCHEPUPYIOIICH
YCTaHOBKE M 0€30MacHOCTh paOOThI 0OCTYKHUBAIOIIETO MePCOoHaa;

- MUHHUMAJBHBIC JKCIUTYAaTAIUOHHBIC 3aTpaTbl Ha YAAJICHUC W TPAHCIIOPTUPOBKY

30JIbI U IIJIaKa,

- BOBMOXKHOCTb I[EUIBH@IZH.ICFO HCIIOJIB30BaHUs 30JIbl M IIJIaKa B CTPOUTCIBbHBIX WU

XO3SIUCTBEHHBIX OeIAX,

- MUHUMAJIbHOC 3arpA3HCHUC 0pr>1<afomeﬁ CpCabl U BO3CHCTBHE HA HEE.

Cam mpoliecc nU1aKo30J0yJaleHHs YCIOBHO MOKHO pa30UTh Ha JBa 3Tama:

- YAQJICHUC IIJIaKa U 30JIbl U3 KOTJIA,

- yOOpKa M TpaHCIIOPTUPOBKA IIIAKA W 30JIbI C TEPPUTOPUU TEIUIOTCHEPUPYIOIICH

YCTaHOBKH.

CylecTBYIOT pa3InYHbIE CIIOCOOBI NUIAKO30JI0yJAJIEHUS, KOTOpbIE OyyT ONUCAHBI

HMXKC.
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7.3. PyuHoe nL1aK030/10y/1aJ1eHAE

Pyunoe mmiako3onoyjgaieHue TNPUMEHSIOT TOJBKO B TEIUIOT€HEPHUPYIOIIUX
yCTaHOBKaX  HEOONBIION  MOIIHOCTH, TJ€  HWCHONB3YIOTCS  KOTJIBI  MaJloi
POM3BOUTEIBHOCTH. JTO CBSI3aHO C TEM, YTO BCE OIEpAalMd TPOU3BOMIATCS C
UCTOJIb30BaHUEM (PU3NYECKON CHIIBI 0OCTYKHBAIOIIETO NMEpCoHaNa: yAajJeHue ulaka u3
KOTJIa, 3arpy3Ka €ro B Y3KOKOJICHHBIE BaTOHETKH C OMPOKHIBIBAIOIINMCS KY30BOM WU
Jpyrue TPaHCIOPTUPYIOIIUE YCTPOWCTBA (TaYKH W T.I.), TMEPEABMKCHHE IO ITYTSM,
BBITPY3Ka B IIJIAKOBBIK cOOpHBIA OyHKep. CucTemMa pPY4YHOTrO IUIAKO30JI0YAaJICHUS
YCIJIOBHO IOKa3aHa Ha puc. 7.3.

Tabmuna 7.3

TeXHUKO0-IKOHOMHYECKHE MOKA3aTeJIH CUCTEM NIAK030/J10y1aJICHUSA

3aTparbl OTHOCUTEIHLHO
VY nenbHbIE pacxoasl HA 1 T MeXaHH3HPOBAHHOR
MaKCH_V y;anﬂeMprmnalg Y 30J1bI CYXOIHi CKpenepHOH
Tun cucreMsl Ma::;\?:m CUCTEMBI
IUIAK030JI0 Y TaICHHS P P NIAK030JI0yIaIeHHs, %o
KYCKOB,
MM AJIEKTPO-
BOJIBI, JKCILTyaTa-
3 napa, Kr | JHEepruM, | KamuTaabHbIC
M [IUOHHBIE
KBT.4
Pyunas, He
BaroHeTKaMu orpanunyeH | 0,1...0,2 - 0,1...0,2 10 635
MexaHn3upoBaHHAS:
cyxasi, CKpernepom <200 - - 4..7 100 100
MOKpasi, CKperepom <200 0,1...0,5 - 5..8 75 80
[TueBmaTuyeckas 100...
BCACBIBAIOIIIAS 20...30 |0,1...0,2 170 8...15 40 100
['mpponutako3oio-
ynaneHue 60...100 | 10...30 - 7..12 110 100

[Inak u3 kotna 1 oOBIUHO ynajsieTcss BPYUHYIO M 3arpykaeTrcs B BaroHeTku 2. B
HUX OH TPAHCIOPTHPYETCS OISATh K€ BPYYHYIO M3 KOTEJIBHOM Ha 30JI0XpaHUJIUILE,
KOTOpOE PacIOJIOKEHO Ha TEPPUTOPUHN TEIIIOTEHEPUPYIOLIEN YCTaHOBKH, WU CCBINIAETCS
B LUIAKOBBIM cOopHbIi OyHkep 3. M3 nutakoBoro cO6opHoro OyHKepa 30ja W IUIAK
BBIBO3ATCSA Ha aBTOMOOWISIX 4 WM JAPYTHX aBTOTPAHCIIOPTHBIX CPENICTBAX B 30JI00TBAJ
VI UCTIONB3YIOTCS 111 CTPOUTENBHO-X035IICTBEHHBIX HYXK/I.

JlanHbli croco0 NUIaK030J0yAalIeHus, KOrjaa JUisl YJaJeHUs U TPaHCHOPTUPOBKHU
IIUIaKa YU 30JIbI HE UCIIOIB3YETCA BOJA U OHU YIAJSAIOTCS B CYXOM COCTOSIHUM, Ha3bIBaIOT
cyxuM. Cienyer OTMETUTh, YTO TIPU CIOEBOM CXXHUIMAHUH YIVII U CyXOM
[UIAKO30JIOYAAJICHUH 30J1a U [IJIAK SBJISIOTCS LIECHHBIMU CTPOUTEIbHBIMA MaTEpUATIAMU U
MOTYT OBITh HCIIOJIb30BAHbI B CTPOUTENBHBIX M XO3SHCTBEHHBIX IEJISX.
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Puc. 7.3. Py4Hoe mnako305oyianeHue:
1 - xoTen; 2 - OMPOKKUIBIBAIOIIASCS BarOHETKA; 3 - IIUIAKOBBIA COOpHBIN OyHKEp; 4 -
aBTOMOOMIIb; 5 - SKCKaBaTop
K mocTouHCcTBaM pydHOTro croco0a IUIaKko30JI0yAaICHHS CIeayeT OTHECTH:
- MPOCTOTY ¥ HEOOJIBIIINE KAMUTaIbHbIE 3aTPATHI;
- UCIIOJIb30BAHUE [IIJIAKA B CTPOUTEIIbHO-X O3 CTBEHHBIX LIEIIAX.
HenocTtaTkamu 1aHHOTO crioco0a MUTaK030I0YAaICHUS SBIISTFOTCS
- TSDKENBIN (PU3UUECKH TPy 1 00CTyKUBAIOIIETO MEPCOHANIA;

- INIOXUC CAHUTAPHO-TUTUCHUYCCKUC YCIIOBHA pa6OTI>I;

- Majas TPOM3BOAUTEIBHOCTh 0 yAAIIEMOMY IIIaKy W 3aBHCHMOCTh €€ OT
(U3HUYECKOTO COCTOSHUS 00CITY)KUBAIOIIET0 TIePCOHAIA;

- 3HaUUTEJIbHBIE PAacXobl Ha 3apabOTHYIO MJIATy OOCITYKMBAIOIEro epcoHaia.

Bce BBIIICTICPCUNCIICHHBIC HCAOCTATKU OAaHHOI'O criocoba IJIAKO30JIOY JaJICHUS
MNpuBOJAT K TOMY, YTO I3TOT CIocod B HacToAIICC BPEMA IIPHUMCHACTCA TOJILBKO B
HEOOIBIINX KOTCIBbHBIX C KOTJIAMH MaJIOH MOIIHOCTH, PACIIOJOXCHHBIX B OTAAJICHHBIX
paﬁOHHBIX IMyHKTax, rA¢ TpyAHO 00eCneyuTh 1o Pa3HbIM IIPpUYKMHAM ABTOMATHU3AllUIO U
MCXaHHU3all1IO IIpOonecCCa CXKUIraHuA TBEPAOI'O TOINIMBA B TOIIKAX KOTJIOB.
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7.4. MexaHU3MPOBaHHOE LLIAK030JI0YAAJICHUE

[lpy MexaHM3UPOBAHHOM CIIOCOOE IIJIAKO30JIOYAAJNCHUs BCE OINEepanud o
YAAICHUIO 1IIJJaKa U3 KOTJIA U €r0 TPAHCIIOPTUPOBKE CTAPAKOTCS BBIIIOIHUTH C TIOMOIIBIO
Pa3IUYHBIX MEXAHU3MOB U YCTPOUCTB. [ 3THX 11eneld 00bIYHO TPUMEHSIOT:

- I yAAJICHHUA I[JIaKa K3 TOIIOYHOM KaMCpbl - PpCHICTKH C IMOBOPOTHBIMH
KOJIOCHUKaMU WA JBUXXYIIUCCS PCIICTKH,

- JUIsl TPAHCIIOPTUPOBKHU LUIAKa M 30JIbI OT KOTJIA B IUIAKOBBIA COOpHBIN OyHKEp -
CKpemnepHble YCTaHOBKH, CKUIOBbIE TIOJTbEMHUKH, CKPEOKOBbIE TPAHCIIOPTEPHI U JIP.

HauGonbiee pacrpocTpaHeHHe MpU MEXaHUYECKOM CIoco0e yaalleHus IMUTaka U
3076 Ha TEIUIOTCHEPUPYIOIIMX YCTAHOBKAX HEOOJBIIOW MOIMHOCTH  IMOJYYHIIN
CKpenepHble yCTaHOBKM, Kak HauOosiee ynoOHble W mpocthle. Ha puc. 7.4 mokazana
CXeMa IIJTAaKO30JIOYAAJIeHUsT CO CKperepHoil ycraHoBkod. I[Ipum Takom cmocoOe
ylnansieMble W3 KOTJIOB | 307la M IUIaK MOMaJa0T B IUIAKOBYIO KaHaBY S5, 3aJUTYIO Ha
ompeneieHHyl0 TiyOuHy Bojou. [To 3Toif kaHaBe C MOMOIIBIO CHCTEMBl KaHATOB 3 W
nebenku 2 MepuoInYecKu ABMXKETCS cKperep 6, KOTOPBIA 3aXBaThIBACT MUIAK C 30JI0M U
110 HAKJIOHHOM MOBEPXHOCTH IMOJAET UX B IIJIAKOBBIN cOOpHBIN OyHkep 4. [[ns ymoOcTBa
JBYDKEHUST CKperiepa Mo IIJJAaKOBOW KaHaBE Ha €€ JIHE W OOKOBBIX CTCHAX IPOJIOKCHBI
penbebl 7. Y3 mutakoBoro cOopHoro OyHkepa 4 muiak 3aTeM MEepeBO3UTCS C MOMOUIBIO
ABTOTPAHCIIOPTA WIIH B JKEIE3HOAOPOKHBIX BarOHAX B 30JI00TBA.

JIOCTOMHCTBaMH JJaHHOTO CIIOCc00a NIIAK030JI0YAAICHUS SBIISFOTCS:
- IPOCTOTA KOHCTPYKIIUU;
- MEXaHMU3aLUs TPYAOEMKHUX IIPOLIECCOB U UCKIIIOUEHHUE TSKEIIOT0 PYYHOIO TPYa;

- MaJIbIi pacxo AJIEKTPOIHEPTUH U BOJbI (cM. Tabma. 7.3) Ha 1 T yganseMbIx HUIaKka
U 30J1BI;

- YIOBJICTBOPHUTEIBHBIC  CAaHUTAPHO-TUTUCHUYECKHUE  YCIOBUSA  PabOTHI
00CITy>KMBAIOIIETO TIepCoHAaIA.

BMecte ¢ Tem, MeXaHM3MPOBAHHBIM CIIOCOO ILUIAKO30JIOYJAJIECHUS HUMEET Pl
HEJ0CTaTKOB, CPEIU KOTOPHIX:

- Majas HaJe)KHOCTh CTaJbHBIX KAaHATOB, UCIIOIB3YEMBIX Ul IIPUBOJA B IBHIKCHUE
KOBIIAa cKpenepa (M HHBIX YCTPOMCTB). OTO NPOUCXOJUT U3-32 MEXAHUYECKOTO
UCTUpaHMsI KaHATOB BCJICJICTBHE BBICOKMX aOpa3uWBHBIX CBOWMCTB 30JIbI U IIJIAKa, YTO
IIPUBOJUT K UX pa3pbiBaM;

- YaCThIN TPYJAOEMKHI PEMOHT U 3aMEHA CUCTEMBI TPOCOB;

- OrpaHUYCHHAA MPON3BOAUTCIBHOCTD IO YAAIACMBIM U3 KOTJIIOB IIJIAKY U 30JIC.
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Puc. 7.4. Cxema ckpenepHOro nuiako30J10yAaJICHUS:
1 - koren; 2 - nebenka; 3 - cUCTeMa KaHATOB; 4 - IJIAKOBBIN COOPHBIN OyHKEp; 5 - MUTaKoBast
KaHaBa C BOJIOH; 6 - ckperep; 7 - HapaBJISIONINE PEIbChI

B Hactosmee BpeMs MeXaHH3MPOBAHHBIM CIIOCOO INIIAKO30JOYAAJCHHUs Hallel
IIMPOKOE IIPUMEHEHHE B TEIUIOTEHEPUPYIOIIMX YCTAaHOBKaX MAJIOM W CpegHen
MOIIHOCTH, pabOTaIOIUX Ha TBEPAOM TOILIUBE.

7.5. IITHeBMOLILJIAK030/10y 1A ICHUE

MexaHu3upoBaTh MPOLECCHl YIAICHUS U TPAHCHIOPTUPOBKH IIJIaKa U 30J1bI MOKHO
32 CYET MCIIOIB30BAaHUS SHEPIrUU NOTOKA JBMIKYILIMXCS Ta30B, T.€. IPUMEHSS CUCTEMY
MHEBMOIIaK030JI0yfaneHus. JlaHHbli cmocod OCHOBaH Ha CIIOCOOHOCTH ABMKYILETOCS
IIOTOKAa Ta30B IEpeMEIaTh ChIyYyue MaTepHabl U HEOOJIbLIME IO pa3MepaM M Macce
YaCTHUIIBL.

Paznnyarot nBa crocoba TPAHCIIOPTHUPOBKHU YaCTHUIT IIJIaKa W 30JIbI B ITOTOKEC!

- C TIOMOIIBIO HAarHeTaTeJIbHOM CHUCTEMbI, KOTJIa B ITHEBMOIIPOBOJIE CO3/a€TCs
M30BITOYHOE JIaBJICHHE;

- C TNOMOIIbIO BCACHIBAIOIIEH CHUCTEMBbI, KOT/a MMHEBMOIPOBOJ HAaXOAMUTCS MOJ
pa3peKEHUEM.

Haubonbmee pacIpOCTpaHEHUE IoJIy4yuia BCACBIBAIOLLAs cucreMa
IJIAKO30JI0YAAJICHHsI, TIO3BOJISIONIAs O0ECIeUUTh XOPOIINE CaHUTAPHO-TUTHEHUYECKHE
YCJIOBHUSl B TEIUIOTEHEPUPYIOIIEH YCTAHOBKE M IIOJHOCTBIO YCTPAaHUTh PYYHOU TPYA.
[IpuHumnuanpHas cxema TakOM CUCTEMBI TIOKa3aHa Ha puc. 7.5.
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Puc. 7.5. CxeMa NHEBMaTUYECKOIO 1IJIAKO30JI0yJAICHUSL:
1 - makoBelid OyHKep; 2 - HIaKoApOoOUIIKa; 3 - IMIJIaK030JI0IPOBO; 4 - ocauTeNbHas Kamepa; 5
- KJIallaH-MUTaJIKa;
6 - IUKJIOH; 7 - OyHKeEp

30/1a ¥ KyCKHM IUIaKa MOCTYMHaloT W3 OyHKepa KoTia | B HUIaKOApOOMIKY 2, e
KpyNHbIE KYyCKH Ipo0siTcs 10 TpeOyembix pasmepoB (20..30 mm). M3 npoOunku oHu
oNaJaT B MHEBMOIIPOBOA 3 M NOTOKOM BO3AYyXa TPAaHCIOPTUPYIOTCS IO HEMY B
OCaUTeNbHYyI0 Kamepy. [l TpaHCHOPTHPOBKM KYCKOB IIJIJaka HEOOXOIUMO, UYTOOBI
CKOpPOCTh BO3[yXa B IHEBMONpPOBOAE Oblla paBHOW WM mpeBbimana 25 m/c. Cam
ITHEBMONPOBOJ OOBIYHO MMEET BHYTpeHHHU auamerp He Oosee 180 MM u qiuHy, He
npepimaronyro 200 M, dYro CcBA3aHO C  OOJNBIIMMU  adpPOJUHAMUYECKUMU
CONPOTHUBIICHUSAMH 3JIEMEHTOB CHUCTEMBI LUIaKo3ojoynaineHus. CopepkaHue IIIaKka U
30J1bI TIPU TPAHCIIOPTUPOBKE B IIOTOKE BO3/1yXa OOBIYHO HAXOAMUTCA B Ipenenax oT 4 1o 7
KT [ITaKa W 30061 HA | M JBHKYIIErocs BO3Ayxa. B ocamTensHOil Kamepe 4 muTak u
30J1a OTAEJISIIOTCA OT BO3AYyXa M OCEAA0T B HM)KHEH 4acTU KaMephl, OTKYJa HEIIPEPBIBHO
C MOMOIIBIO J103aTOpa 5 (OH UTpaeT pojib MAPO3aTBOPA) OHU BHIBOASTCS U3 KaMepbl U
NOMAaaloT B IUIAKOBBIM cOOpHbI OyHkep 7. Bo3ayx, ynamsemblii W3 OCagUTENIbHON
KaMmepel 4 B BEpPXHUU IICHTPAIbHBIA MATPYOOK W COACpKAIIMI MEJTKHWE YacTUIbl U
(dpakuuu 305161, HAMPABISIETCA B [UKJIOH 6 ¢ MEHBIIMMH pa3MepaMu, YeM OCaJuTeNIbHas
Kamepa, rJie ¥ MPOUCXOAUT OoJiee TIyOOKasi OYMCTKA BO3yXa OT 30JI0BBIX YacTull. s
HEIPEPBIBHOIO YAAICHUS OCAXKJICHHBIX YaCTHIl 30Jbl M3 HWKHEW YacTH LMKJIOHA 6
uMeeTcs J03aTop 5, Kak U B ocaautenbHOU kamepe 4. [ co3maHus pa3pexeHus B
MTHEBMOIIPOBOJIE 3, OCaAUTENbHOM KaMepe 4 W IMUKIOHE 6 MOTYT OBITh MCIOJIb30BaHbI
pa3JINYHBIE OTCACHIBAIOLIUE YCTPOMCTBA: BBICOKOHAIIOPHBIE BEHTUIISTOPHI, BaKyyMHBIE
HACOCHI U JIp.

OCHOBHBIMH AOCTOMHCTBAMH CUCTCM ITHCBMOIIIAKO30JI0YAAJICHUA SABJIAIOTCA:

66



- OTCYTCTBHE PYYHOTO TpyJa M CO3JaHUE XOPOIIUX CAHUTAPHO-TUTHEHUYECKUX
YCIIOBUH AJ11 00CITYKUBAIOIIETO MEPCOHAIA;

- KOMITIAKTHOCTDH U ITPOCTOTA B OKCILTyaTallul U 06CJ'IY)KI/IB3.HI/II/I;
- UCITIOJIb30BAaHUC IIJIaKa 1 30JIbl B CTPOUTCIILHBIX U XO035IMCTBEHHBIX OeIax.

[[Inpokoro pacrpoCTpaHEHUsI ITH CUCTEMBI HE MTOJIYUYMUIIN IO IPUYUHE CIEAYIOIINX
HEJIOCTAaTKOB:

- OBICTpPBIN a0pa3UBHBIN U3HOC METAJUTMUECKUX MTHEBMOIIPOBOIOB U 000PYIOBAHUS;

- BBICOKHE CKOPOCTH JBIDKYIIErOCsl BO3AyXa U, CIEI0BATEIbHO, 3HAUYUTEIbHBIN
pacxoj 3JIeKTPOIHEPTUH Ha MIPUBOJI OTCACHIBAIOIIETO YCTPONCTBA;

- HCTIOJb30BaHUE JOPOTOCTOSIIEIO0 OOOpYAOBaHUS JJISi CO3JAHUS Pa3peKECHUs B
CHCTEMEe, UTO TMPUBOAUT K  3HAUUTEIbHOW  CTOMMOCTH  CaMOM  CHUCTEMBI
ITHEBMOIIIAKO30JI0YIaJICHHUS;

- OrpaHUYeHHas MPOU3BOAUTEIBLHOCTh cUCTEMBI (10 30 TOHH IIJIaKka U 30JIbl B 4ac)
Y OTPAaHUYECHHBIN PaNyC TPAHCIIOPTUPOBKHU LUIAKA U 30JIbL.

B HacToAIESC BpEMsA CHCTCMbBI IMTHCBMOIILIAKO30JOYJAJICHUA Yy HAC B CTpPaAHC
MPAKTUYCCKN HC MPUMCHAIOTCA H3-3a BBICOKON CTOMMOCTH QJICKTPOSHECPTHUU U camoi
CHCTEMBI M 3aMEHSIOTCS Ha 0oJjiee MMPOTPECCCUBHBIC CUCTCMbI TUAPOUIIIAKO30JI0YJAJICHUS.

7.6. 'uaponuiako30Ji0yaajaeHue

[Ipu ruaponuIaKo30710yJaieHuu TPAHCIIOPTUPOBKA Pa3MEIbYEHHOTO UTaKa U 30J1bI
OT KOTJa B 30JI00TBAJI OCYIIECTBIISIETCS IOTOKOM BO/JIbI, KaK IIOKa3aHo Ha puc. 7.6.

Pa3menbueHHBIN NUIaK U 30Ja U3 KOTJIa 4 ¥ OT 30JI0yJIABIMBAOIIUX YCTPOMCTB 3
MOTAOTCS B HAKJIIOHHBIN O€TOHHBIM IIIAKOCMBIBHOM KaHAI 9, 10 KOTOPOMY CaMOTEKOM
JBIDKETCS BOJa, MOJaBaemasi HacocoM 2 W3 3abopHoro komonana 1. JIBwKymwiics mo
KaHaJIy MOTOK BOJbl 3aXBaThIBAET YACTHUIIbl LIIJJAKa M 30JIbl, U 3Ta CMECh CTEKAaeT B
konozer 8. M3 komopma 3tTa cMech 6arepHbIM HAcOCOM 6 MEpeKadyMBaAETCS B 30JI00TBAT
(30s00TCTOMHMK) 7. 1151 TOTO, UYTOOBI B KOJIOAIIE HE MPOUCXOINUIO OTCTAMBAHUS IIIJIaKa U
30JIbl U3 BOJIbI, YCTAHABIMBAETCS MEIIANKA 5, KOTOpask MEPEMEIINBAET CMECh B KOJIOIIE.
[Ipy HEOOXOOUMOCTH  CO3JaHHS CMECH OIpPEACTEHHOW KOHIEHTpAalluh ¢ ¢
OTIPEJICIICHHBIMU Pa3MepaMH YacCTHUI[ IJIaka Tepes OarepHbIM HACOCOM MOXET OBITh
YCTaHOBJICHA IIUIAKOAPOOMIIKA, KOTOpasi HA pUCYHKE HE TIOKa3aHa.

HpI/IMeHeHI/Ie BOABI I TPAHCIIOPTUPOBKU 30JIbI W HIJIaKa IMO3BOJIACT YIIYUIINUTDH

CaHWTApHO-TUTMEHUYECKHE VYCIOBHS Ha pabouyumx MecTax JUisi O0O0CIyKHBAIOIIETO
MEePCOHAJIa U UCKIIFOYUTh PYYHOUR TPY/I.
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Puc. 7.6. [IpunuunuaneHas cxema I'HIpolLIaK030J0y/JaleHUS:
1 - 3a00pHBIN KOJIOACII C BOJOW: 2 - CMBIBHOM HACOC; 3 - 30JI0yJIOBUTEIBHBIN IIUKIIOH; 4 - KOTEI
5 - Memanka; 6 - 6arepHbIil Hacoc; 7 - BOJOEM 30J00TBaa; § - KOIOAeI; 9 - NUIaKOCMBIBHOM
KaHaj

b

C‘II/ITaGTCSI, 4TO MNPUMCHCHUC CHCTCM THUAPOILIAKO30JIOYIJAJICHUA 3KOHOMHWYCCKHU

BBITOJHO TMPU HAIMYMU BOJTU3U OT TEIUIOTCHEPUPYIOIICH YCTAaHOBKMA BOJOEMOB W TpHU
o0OpazoBaHuH OT KOTJIOB Oosiee 10 TOHH IIJIaka ¥ 30JIBI B Yac.

M3 Bcex BBIIICONMCAHHBIX CHCTEMBI

THAPONIJIAKO30JI0YJAJICHUA  CHUTAIOTCA
HanOoyiee SKOHOMUYHBIMU U MMPOrpeCCUBHBIMU  IJI1 TCINIOTCHCPUPYIOMNX YCTAHOBOK

cpeaHeit u 60bI0M MomHOCTU. K UX JOCTOMHCTBAM CJEAyeT OTHECTH:

- IPOCTOTY KOHCTPYKIIUHU U 00CTYKUBaHHUS,
- CO3JaHUE XOPOIIMX CAHUTAPHO-TUTHEHUYECKUX YCIOBHM B MECTaX YAAJICHUS U
TPAHCIIOPTUPOBKH 30JIbI U LIUIAKA;

- DKOHOMUYHYIO paboTy MpH O0JIbIINX 00bEMAaX yJAIIEMOr0 [UIaKa U 30JIbI.

Bwmecte ¢ TEM, Y HUX UMCIOTCA U HCAOCTATKH:

- HEBO3MOXXHOCTb HCIIOJIb30BaHMS [JISl TEIUIOTCHEPHUPYIOIMIUX YCTaHOBOK Malloi
MOIIHOCTH;

- OOJIBIIIHE MaTCpHUAJIbHBIC 3aTPAaThI;

- HEOOXOAMMOCTh HAJTUYHsI BOJIM3H TEIUIOTEHEPUPYIOIIEH YCTAHOBKU BOJAOEMOB JISI
BOJ[03a00pa W 30JI00TCTOMHUKA, KOTOpPhIE OOBIYHO 3aHUMAIOT JOCTATOYHO OOJBIITHE
TUIOILATH;
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- 3HaUUTENbHBIE PACXOAbl AJIEKTPOIHEPTUH U BOJbI (Tabn. 7.3) Ha mepemeneHue 1
TOHHBI YAAJSEMBIX [IUTaKa U 30JIbI;

- TPOMO3AKOCTD, OobIIasg METAJLIO- U MaTCprualoCMKOCTb CUCTCMBI, UTO IIPUBOANUT
K OOJIBIITUM KalUTaIbHBIM 3aTpaTaM Ha €€ OCYIICCTBJIICHUC,

- UHTEHCUBHBIN aOpa3uBHBIA U3HOC TPYOOIIPOBOJOB U 000PYIOBAHUS;

- HEBO3MOXXHOCTh HCIIOJIb30BaTh 30J1y U IIJIAK B CTPOUTEIBHBIX U XO35HCTBEHHBIX
EIISIX;

- OOJIBIIION BpeJl, HAHOCUMBIH OKpYKAIOIIeH cpejie.
B nacrosiiiee BpeMs CUCTEMbI THIPOILIAKO30JI0YAAIEHUS IIIUPOKO MPUMEHSIOTCS

AJIL KPYITHBIX TCTINIOTCHCPUPYIOIINX YCTAHOBOK M TCIIOBBIX CTaHL[PIfI, rAC UCIIOJIB3YCTCA
TBEPAOC TOINIMBO U B KOTJIAX OCYIICCTBIIACTCA NBIJIICYT'OJIBHOC CXKUTAHUC.
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8. TATOJYTBEBBIE YCTPOMCTBA U ADPOJIUHAMUKA
I'A3O0BO3YHIHOI'O TPAKTA

Jl51st HopManbHON pabOThI TOIOYHOT'O YCTPOMCTBA TEIJIOTEHEPUPYIOLIEH YCTAHOBKHU
HEOoOX0MMO OO0ECHeunTh HEMpephIBHYIO I0Jady BO3[yXa Ha TOpPEHHE TOIUIMBA U
ylaieHue oOpa3ylolmuxcs MPOAYKTOB CTrOpaHusi. DTO OCYILECTBISIETCS C IOMOIIBIO
BO3YIIHOTO TpPaKTa, KOTOPBIA BKIIOUAET B ce0s BO3AYyXOBOJbI XOJOJHOIO M TOpPSYETO
BO3AYyXa, Kajmopugepsl Uil MOAOrpeBa BO3AyXa INEpe] BO3AYyXONOAOTpeBaTesieM IIpH
3aIlycKe KOTJIa B paboTy, BO3AYXONOJOTPEBATENN U BEHTUJISTOPHI, U TA30BOTO TPAKTA,
BKJIIOYAIOIIETO  Tra30XO/Abl,  30JIOYJIOBUTENH,  JBIMOCOCBHI,  JIBIMOBBIE  TPYOBI,
3alopHOpErynupyromue opraiel U 1ap. 1loaTromy Bce dI€MEHTBI TEIUIOr€HEPUPYIOLIEH
YCTaHOBKM IO XOJy JBHXKCHMsI BO3/lyXa M TIa30B, ¢ MOMEHTa 3abopa BO3AyXa W3
MOMEIICHNS KOTEIbHON U JI0 BBIXOJa MPOJYKTOB CTOPaHUs U3 IBIMOBOM TPYObI, OTHOCAT
K Fa30BO3AYIIHOMY TPAaKTYy.

Ha mpeononenue a’poauHaMHUYECKUX CONPOTUBIEHUI NMpU JBUKEHUU BO3AyXa U
IPOJAYKTOB CTOPAHMsI IO Ta30BO3IYIIHOMY TPAKTY KOTJA 3aTPAayMBAETCs ONPENEICHHOE
Koim4yecTBo HHepruu. Ilomada Bo3nyXxa B TONOYHOE YCTPOMCTBO KOTIA M OTOOp
IPOJYKTOB CTOpaHMsI OCYIIECTBIISIFOTCS TAaKMM 00pa3oM, 4TOObl ObLIM MPEOJ0JICHBI 3TH
CONPOTHMBIIEHUS MPU PaA3IUYHBIX HAarpy3kax TEIUIOTCHEPUPYIOIIEH  YCTaHOBKHU.
PaznuuaroT 1Ba OCHOBHBIX cloco0a OpraHu3alMM TATOAYTBEBOIO IIpolecca B
TEIUIOT€HEPUPYIOLIEH YCTaHOBKE:

- C €CTECTBEHHOM CaMOTSATOM;
- C UICKYCCTBEHHOM TATOM.
8.1. UcnoJib30BaHue ecTECTBEHHOM TATH B KOTJIaX

EctecTBeHHas Tsra B ra30BO31YIIHOM TPaKTe KOTJA MaJIOil MOITHOCTH MOXET OBITh
OpraHu30BaHa 3a CUET TATH, CO3/]aBa€MOil ILIMOBOW TPyOOii, KaKk moka3zaHo Ha puc. 8.1.
IIpy 5TOM BECh ra30BO3AYIIHBIA TPAKT HAXOAUTCS IIOJ pa3pexxeHueM. EctecTBeHHas Tara
BO3MOKHA B KOTJIaX IIPU OTHOCUTEIBHO BBICOKMX TEMIIEpaTypax MPOAYKTOB CrOpaHUs,
KOTOpbIE MOTYT CO3/aTh Mepenaj AaBieHus (T.e. co3aarh camoTiary) He = 50...60 Ila
MEXIy YPOBHEM IIOJAa4M XOJOJHOTO BO3JyXa B TOMOYHYIO KAMEPY M CPE30M JIBIMOBOM
TPYOBI, OTKY/1a BEIXOJSAT NPOAYKTHI CTOPAHMS.

Coznmanue mepenaja JaBJICHHUS 3a CUET CaMOTSTH OOYCIIaBIMBAETCS Pa3HOCTHIO
CTATUYECKUX JIABJICHUM: MEXY JIaBIICHHEM, CO3/JaBa€MbIM CTOJIOOM XOJIOJTHOTO BO3/yXa,
U JIaBJIICHUEM, CO3JaBAaE€MBIM CTOJIOOM TOPSIYMX NPOAYKTOB CrOpaHUs, KOT/Aa CTOJIO
XOJIOJTHOTO BO3/yXa BBICOTOHM /g BBITECHSET CTOJIO MPOJIYKTOB CrOpaHUs BBICOTOM /Apc.
DTO MOXKET OBITh BBIPAKEHO B BUJIE COOTHOIIECHUS

Pso Pro
H.=273-g-h - : 8.1
¢ 8 s +1y 272+f1~.cp} 1)

I7ie g - YCKOpEeHHEe CBOOOTHOTO MaieHus, paBHoe 9,81 m/c%;
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fg - TEMIIEpATypa XOJIOJHOI0 BO3AyXa, MOCTYNAOLIErO B BO3AYIIHbBINA TPaKT KOTJIA;
tr.cp - CPENIHASA TEMIIEpATypa MPOJLYKTOB CrOPaHKs B IIMOBOH TPyOe;

PB.0> Pr.o - MJIOTHOCTH BO3JlyXa M MPOJIYKTOB CTOpaHUs B JILIMOBOW TpybOe mpu
HOPMAaJIbHBIX YCIOBUSX, T.€. tyy = 0 °C, Py = 0,1013 MIIa.

ne

|/

f AY,
Y ta t__,.f_,qu__

Puc. 8.1. Co3nanue ecTeCTBEHHOU TATH B KOTJIE:
1 - mogava X0I0IHOTO BO3/1yXa B KOTEI; 2 - KOTeIN; 3 - AIMOBasi Tpy0a; 4 - TOIIMBHAS PEIIETKA;
5 - BBIXOJ IPOJYKTOB CTOpaHUs

BennunHa nepenana 1aBieHUs 3a CYET CAMOTATH MPSMO MPONOPLHUOHAIBHA BBICOTE
JTBIMOBOM TpyOBbI, IPH 3TOM YE€M HMKE TEeMIlepaTypa yXOI[IIUX MPOAYKTOB CrOpaHUs U
BBILIE TEMIIEpAaTypa BO31yXd, TEM MEHBIIMNM Iepenajx AAaBICHUSA CO3JAeTCA 3a CYeT
caMoTsATH. BOT mouemy MHOT/AAa TPYAHO pa3Kedb B OBITOBBIX YCJIOBMSX I€Yb, KOT/IA OHA
HaXOJIUTCS B XOJIOJHOM COCTOSIHHH.

BenuunHa mnepenama naBieHUs B TEIUIOTEHEPUPYIOIIMX YCTAHOBKAaX 3a CYET
caMoTsATH 00bIyHO He mpeBbimaeT 20...60 Ila, BOT moyemy ee MPUMEHSIOT TOJIHKO Ha
KOTJIaX Majioil MOITHOCTH 0€3 XBOCTOBBIX IMOBEPXHOCTEH, KOT/Ja a’dpoJUHAMHYECKOE
COIIPOTUBIICHUE BCETO ra30BO3AYIIHOTO TPAaKTa KOTJIA HE IPEBBIIIAECT YKAa3aHHBIX BBIIIIE
BEJINYMH.

8.2. Ucnosb30BaHue HCKYCCTBEHHOM TATH B KOTJIAX

B cOBpeMEHHBIX TEIIOTEHEPUPYIOUIUX YCTAaHOBKAaX MPOAYKTHl CrOpaHus,
BbIOpaceiBaeMble M3 JBIMOBOM TPYyOBl, MMEIOT JOCTATOYHO HHU3KYIO TeMIlepaTypy, a
ra3oBO3AYILIHBIM TPAKT - 3HAYUTEIBHOE a’POJMHAMMYECKOE compoTusieHue. Ilostomy
TaKMe YCTAaHOBKHM HE MOTYT paboTaTh Ha HCIIOJIB30BAaHUHM ECTECTBEHHOHM TATH, B HUX
JOJKHA OBITH MCIIOJIb30BaHA MCKYCCTBEHHAs Tsra, cO3JaBaeMas C IMOMOUIbIO TYThEBBIX
BEHTWISITOPOB U JBIMOCOCOB. IIpu 3TOM OCHOBHOE Ha3HAUYE€HHE ABIMOBOM TpPyObI MpHU
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UCKYCCTBEHHOM TSAT€ CTAHOBUTCS JIPYTUM - OTBOJ MPOJYKTOB CropaHus B atMochepy Ha
TaKyl0 BBICOTY, YTOOBl OBUIM BBINOJHEHBl CAHUTAPHO-TUTHEHUYECKHE HOPMBI IIO
paccenmBaHUIO BPEIHBIX Ta30BbIX BBIOPOCOB U3 TPYOHI.

Teruiorenepupyroiye yCTaHOBKH MaJIOl M CPEIHEH MOIIHOCTH pabOTarOT OOBIYHO
Ha "ypaBHOBEIIEHHOW" MCKYCCTBEHHOM TSAT€, KOTJla Ha BBIXOJE MPOIAYKTOB CrOpaHUs U3
TOTMOYHOW KaMephl B BEpXHEH ee yacT co3gaeTcsi HeOObIIoe U30BITOUHOE pa3peKeHUe:
20...40 ITa. ITpu >TOM B BO3AYITHOM TPAKTE CO3AETCS M30BITOYHOE JABICHHE BO3IyXa 3a
cdeT paboThl AYThEBOTO BEHTUIISITOPA, & B TA30BOM TPAKTE KOTJIA 3a TOMOYHON KamMepoun
co3gaeTcs pa3pekeHue 3a cueT paboThl AIMOCOCA, KaK ITOKa3aHo Ha puc. 8.2.

+H A
-4
Hg
0 -0 40)ma A
\\ - Ha
-H i
[uimococ
Mapone- Boagyxo-
Oymeesoi | Boagyw Kous. | 3JxoMa-
Tonka |perpesa- NoACTpes
TpaKT sl itiny ny4ox |malaep Ay
BOHTANATOP

Puc. 8.2. Xapakrep u3aMeHeHus JaBiI€HUS B ra30BO3YIIHOM TPaKTe KOTJIa

CuuTaercsi, 4YTO 3TO OAUH M3 HauOoJee ONTHUMAJbHBIX BapUAHTOB paOOTHI
ra3oBO3JYIIHOTO TPAaKTa KOoTia. JyTbeBOM BEHTWIATOP HATHETAET BO3AYX B BO3LYIUIHBIN
TPaKT M CO3JaeT MPH 3TOM Hamop Hy. ITOro Hamopa A0CTaTO4YHO, YTOOBI OJATh BO3AYX
B TOIIOYHYIO KaMmepy Ha ropeHue. Pa3zpexeHue B BEpXHEM 4acTH TOIOYHOM KaMephbl U B
KOHBEKTHBHBIX TIOBEPXHOCTSAX KOTjia (maporeperpeBareib, KOHBEKTHUBHBIM MMYy4OK,
SKOHOMai3ep, BO3YyXOMOAOrpeBaTelib) 00ECHEeUnBaETCs ABIMOCOCOM, IPU 3TOM €ro
HAIop JOJIKEH OBITh paBeH M.

bnaromapst cozmaHHOMYy B Tra30xojax KOTJIa pa3peXeHHI0 00ecredrnBaloTCs
XOpOIINE CaHUTAPHO-TUTHEHUYECKUE YCIIOBHUSL pabOThl OOCITYKMBAIOIIETO MEepcoHajla B
KOTEJIbHOM 1I€X€, T.K. IPOJYKThI CTOPAHUsI HE MOTYT MOIMACTh B BO3/1yX KOTEJIBHOTO 1I€Xa.
BMmecte ¢ Tem, M3-3a pa3pexeHHs B razoxofax KOTJIa BO3JyX M3 KOTEIBbHOIO Iexa
3acachIBAETCs B ra30X0/bl, T.€. UMEIOTCS IIPUCOCHI BO3AYyXa, YTO MPUBOJUT K CHUKEHUIO
3¢ eKTUBHOCTH PabOThI TEIJIOTEHEPUPYIOIIEH YCTaHOBKHU.
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8.3. AspoauHaMuUYeCKHH pacyeT ra30Bo31yLIHOI0 TPAKTAa KOTJIA,
padoTaoIero Ha HCKYCCTBEHHOM THATe

3amayeil a’poJMHAMUYECKOTO pacyeTa ra30BO3JAYIIHOIO TPaKTa KOTJIA B Ciydae
WCIIOJIb30BAHMUSI HCKYCCTBEHHOM TATW SABISETCA OINPENCICHUE adpPOJIMHAMUYECKUX
COIPOTUBJICHUN BO3JIYIIHOTO M Ta30BOTO TPAKTOB U MOAOOpP TpeOyeMbIX IYyTHEBOIO
BEHTWJISITOpPA M JABIMOCOCA, & TAaK)Ke pacyeT MHHHMAJILHO TpeOyeMoii BBICOTHI JBIMOBOM
TpYOBI, UCXO/S U3 YCIOBUN pacceuBaHMs BPEIHBIX BHIOPOCOB B aTMOC(EPHOM BO3AYyXE.
PacueTsl ra30BO3yIIHOIO TpakTa IPOBOIATCS JIMILIB IOCIE TOTO, KaK CAEJIaH TEIUIOBOM
pacyer KoTJia U ONPEAEIEHBl TEMIIEPATYPbl U PACXOJIbl BO3AyXa U MPOAYKTOB CTOpPaHUS
0 BCEMYy TIa30BO3AyIIHOMY Tpakry. Ciieqyer OTMETUTh, 4YTO TATOAYTHEBOE
000pyZOBaHHE TEIUIOTCHEPUPYIOIIEH YCTAaHOBKH PACCUMUTHIBAETCS HA MaKCHUMAJIbHYIO
TEIUIOBYIO HArpy3ky KoT/a (B Y4eOHBIX TpPOEKTax - Ha HOMHUHAIBHYIO) C IEJBIO
o0ecrieueHus: ero HOpMajabHOM pabOTHI IIPHU BCEX BO3MOXKHBIX PEKUMAX.

AdpoauHAMUYECKUH pacyeT Ta30BO3YLIHOTO TpakTa KOTJIa CIEIyeT BECTU B
COOTBETCTBUU C TPEOOBAHHUSAMHU HOPMATHUBHOTO METOJa, M3lIokeHHoro B [5]. OmHako
TaKOM pacdeT SBJISETCS JOCTAaTOYHO CJIOKHBIM M TpedyeT OoJbIIoTo o0BheMa
BBIUMCICHUH. B CBA3M ¢ 3TUM B y4eOHBIX IENSIX, NMPU KYpCOBOM U JUIJIOMHOM
MPOSKTUPOBAHUU  TETUIOTCHEPUPYIOIIUX  YCTAHOBOK  OOBIYHO  OTPAaHUYMBAIOTCS
BBITIOJTHEHUEM YIPOIIEHHOTO a’pOJAMHAMHYECKOT0 pacyeTa Ta30BO3YIIHOTO TpPaKTa
koTia. CyTh TAaKOI'O pacyeTa B TOM, YTO COMPOTUBJICHHE OTACIIbHBIX JIEMEHTOB KOTJIa HE
paccuuThIBAaETCA, a MPUHUMACTCS IO CIPABOYHOU JuTeparype. PacueTy moasepraiorcs
TOJILKO T€ YYAaCTKH Ta30BO3YIIHOTO TpPaKTa KOTJIA, JAHHBIE 1O adpPOJUHAMUYECKUM
COINPOTHBIICHUSIM KOTOPBIX OTCYTCTBYIOT B CIIPABOYHOM JIUTEpATypE.

[lepen Tem kak HadaTh a’3pOAMHAMHYECKHN pPacyeT TIa30BO3AYLIHOIO TpAaKTa,
HEOOXOJIMMO TOCTPOUTH €r0 aKCOHOMETPUYECKYIO CXEMY, Ha KOTOpPOH YKa3bIBaIOT BCE
AJIEMEHTBI ATOr0 TPAKTA, OTMETKUA BBICOT, HA KOTOPBIX HAXOIATCS LEHTPHI BXOAHBIX H
BBIXOJHBIX CEYEHHUM Tra30XxoA0B, W Ap. lIpM NpoeKTHpOBaHUM TEMIOTCHEPUPYIOLIEH
YCTAaHOBKHU JYThEBbIE BEHTWISITOPHI U JBIMOCOCHI OOBIYHO pAacCIOiaraloT Ha HYJIEBOU
OTMETKE (HWKHEEe pacroyioxkeHue). MlHorma mo TeXHHUYEeCKUM WJIM UHBIM COOOPaKEHUSIM
OHM MOTYT YCTAHABJIMBATHCSI HA HEKOTOPOM BBICOTE Ha CHEUUAJIBHBIX ILIOMIAAKAX
(BepxHEe pacIoJIOKEHHUE), OJHAKO ATO OOBIYHO YCIIOXKHSIET M YAOPOKAET CTOUMOCTh
npoekra. Ha koTnax Mamol M CcpegHeld MOIIMHOCTH HCHOJIB3YIOTCS OJIHWH AYThEBOU
BEHTWJISITOP M OJIMH JBIMOCOC, MPHU 3TOM Ha KOTEIbHYIO NPEAyCMaTpUBAETCS OJIHA
JTBIMOBas TpyoOa.

AdpOoIMHAMUYECKOE COMPOTHUBICHHUE KAKOro-THMOO ydYacTKa Ta30BO3IYIIHOTO
TpakTa Ah CKJIabIBae€TCs M3 adpPOJUHAMHYECKUX COMPOTUBJICHUN Ha MPEOJO0JECHUE CHII
TpeHUsT Ahitp U MECTHBIX CONTPOTHBICHUIN Al

Ah = Ah, + AR, (8.2)

ComnpoTuBieHuEe TPEHUsS BO3HHUKAET H3-3a JEHUCTBYIOIIMX B IIOTOKE Ta30B CHII
TPEHUsI MEXIY YaCTUIAMH TpU JBM)KCHUU UX B KaHAJIEe U MOXKET OBITh PACCUUTAHO IO
U3BECTHOU opmyrie
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Ay =)o, : , (8.3)
rae Arp - KOO()PUIMEHT CONMPOTUBIICHUS TPEHUIO (TSI METAIUTMYECKUX TPYO M KaHAJIOB
Arp = 0,02; nst KUpIUYHBIX KaHAoB Arp = 0,04);
[ - nIMHa KaHaja;
W - CpPeIIHSS CKOPOCTh ra3a B KaHaJIC;
p - CpeaHsis TUIOTHOCTh ra3a B KaHalle;

dskp - DKBHUBAJIECHTHBIM JHaMeTp KaHala, KOTOPHIA MOKET ObITh OMNPEIENICH IO

dbopmyme
4. F
doyp = B

F, P - nnomaib IpOXOJHOTO CEYEHUS KaHAJIa U €T0 CMOYEHHBIN TEPUMETP.
CxopocTh raza B KaHaji€ U €ro MIOTHOCTh JOJIKHBI OMPEIETATHCS M0 €ro CpeaHen
temmneparype. JlJis BO3MYyXOBOAOB KOTJa OOBIYHO MPH pacyeTrax MNPUHUMAIOT, YTO

CpeIHsIsI CKOPOCTh BO3/yXa JoJkHa ObITh B mpenenax 6...10 m/c, Torma ¢ yueTom 3TOro
MO3KHO OIpPEAENIUTh MPOXOJHOE CEUYEHUE BO3AYXOBOIa

rae Vg, wg - 00bEMHBIN pacXoJl U CPeIIHSISE CKOPOCTh BO3/lyXa B BO3IYXOBO/IE.

OOBeMHBIN pacxoJ BO3AyXa, HAYHNIET0O B TOPEIOYHOE YCTPOWCTBO Uepes
BO3/IyXOBOJI KOTJIa, MOXHO OIPENIEIHUTh 10 (opMyIie

273 + 15

\ 8.4
273 84

Ve = B -V° (o —Aap — Ao, )

rae Bp - pac4eTHBIN pacxo/ TOIUIMBA, UIYLIEr0 Ha TOPEHUE B KOTEN;
V'° - TeopeTnueckn HEOOXOAMMBIN 00BHEM BO3/lyXa Ha TOPEHUE €AUHUIIBI TOIUINBA;
ar, Adar - K03QPUIUEHT U30BITKA U TPUCOCHI BO3AyXa B TOIIOYHON KaMepe;
Aoyy; - TIPUCOCHI BO3AyXa B CHUCTEME MBLICIPUTOTOBICHUS TPH MBUICYTOJbHOM

CXXUI'aHHWHU TOIIJIMBA B TOIIOYHOM yCTpOfICTBe KOTJ1a.
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ConpoTuBieHUs TPEeHUS MPH CKOPOCTSIX XOJOAHOTO BO3AyXa U MPOIYKTOB
cropanusi MmeHee 10 M/c B a’3poAMHAMUYECKHX PacyeTax Ia30BO3YLIHOIO TPAaKTa KOTJIa
4acTO HE YYMTHIBAIOTCS BBHUJY MX MaJlbIX 3HAYEHHMH MO CPaBHEHUIO C MECTHBIMU
COINPOTHUBIICHUSMH.

[Ipu mpoekTupoBaHHM Ta30XO0JI0B KOTJIA CKOPOCTh T'a30B ISl CTAJbHBIX KaHAJIOB
MOKeT ObITh mpuHsATa B mpeaenax 8..10 m/c (Ha OpSIMBIX ydyacTKax AOIMYyCKaeTcs
npuarMath g0 20 wm/c), IS KUPHOUYHBIX Ta30XxogoB - 2.6 M/c. B uyryHHbIX
SKOHOMaii3epax KOTJIOB PEKOMEHAYETCS IMPUHUMATh CPEAHIOI CKOPOCTh JBUKEHUS
IPOJYKTOB cropanus B mnpezenax 6...9 m/c. [IpoxonHoe ceueHue razoxojia KOTjia MOXKET
OBITH OIIpeIeNIeHO TI0 opMyJie

rae Vr - oObeMHBIN pacXo]l TBIMOBBIX Ta30B JJI PACCMATPUBAEMOTO y4acTKa ra30BOTO
TpakTa

273 +1;

Vi =B, -Viy 273 (8.5)

Wr - CpEIHSS CKOPOCTh MPOAYKTOB CrOPaHUs B ra30X0/€;

Vit - 00BbeM TMPOAYKTOB CropaHus Ha EAWUHUILY CXKUTaeMOro TOIUIMBA B
paccMaTpUBaEMOM Y4YacCTKe ra30Xxoza;

fr - CpelHssl TeMmmepaTypa NPOAYKTOB CrOpaHUs Ha paccMaTpUBAEMOM YYacTKe
razoxoja.

[lotepu Hamopa Ha MPEONOJECHUE MECTHBIX COINPOTHBICHUN Ta30BO3AYLIHOTO
TpakTa (Cy>)KEHHE U pacLIMpeHUe KaHaja, IOBOPOTHI, 3allOPHO-PETYIHMPYIOLIas apMaTypa
U JIp.) MOT'YT OBITh OTIPEJIENICHBI IO (hopMyIIe

My, = T B, (8.6)

rae & - cyMma Ko3(pPUIMEHTOB MECTHBIX CONMPOTHUBIICHUN HA PACCUUTHIBAEMOM y4aCTKe
ra30BO3/YIIHOTO TpaKTa. 3HAUCHUS & IPUBOJIATCS B CIIPABOYHOM JIUTEpaType.

s uyryHHBIX 3KOHOMa3epoB cucteMbl BTH, KOTOpbIE MHUPOKO NPUMEHSIOTCS B
TEIJIOTEHEPUPYIOLIUX YCTAHOBKAX MAJIOM W CpeJHENd MOIIHOCTH, pacdeT MOoTephb
JaBlieHUs B TpyOHOM TIyuyKe SKOHOMai3epa BeneTcss Takke 1o Qopmyne (8.5), a
KO3 (HUIIMEHT MECTHOTO COMTPOTUBIICHUSI MOXKET OBITh OTIPE/IEIICH 110 COOTHOIIIEHUTO
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i€ 1, - YUCIIO PSIOB TPYO B SKOHOMai3epe Mo X0y MPOJYKTOB CTOPAHUS.

[TonHbIE CONMPOTUBIEHUS BO3AYIIHOTO A/g M ra30Boro Al TPaKTOB ONPEAEIAIOTCS
KaK CyMMa CONPOTUBJIEHUN Ha NPEOAOJECHUE CHJI TPEHHUS U MECTHBIX CONPOTHUBIICHUMN
JUISL K&KJIOTO y4acTKa TpakTa B OTIEIbHOCTH, T.€.

Ahy, =ZMTP_B +ZMM.B , Al ZZMTPF +ZMMF - (8.7)

s noHUMaHusl CTyJIEeHTaMHd METOAUKH a3pOJMHAMUYECKOTO pacuera Ha puc. 8.3
IIOKa3aHa AaKCOHOMETpUYECKas cXema razomazytHoro korina tuma JIE-10-14 ¢
HKOHOMaM3epoM, rie n300paxeHbl BCE YUaCTKU Ia30BO3AYIIHOTO TPAKTA KOTJIA.

Puc. 8.3. AkcoHOMeTpHU€eCKasi CXeMa ra3oBO31yIIHOro Tpakra kotia tuna JE-10:
| - BO31yXONprueMHHUK; 2 - IyTb€BOU BEHTUIATOP; 3 - TOpeiKa; 4 - KoTew; S -
AKOHOMAIf3ep; 6 - MBIMOCOC; 7 - KOJIEKTOP; 8 - NbIMOBasi Tpyba

Bo3nyx Ha ropenue 3abupaercs depe3 BO3AYXONPHUEMHHMK | M3 BEpXHEW yacTu
KOTEJIBHOIO 11€Xa U JAYTBEBBIM BEHTWIATOPOM 2 IMOJAaeTcd Ha TOpeiaKy 3.
OOpazoBaBmvecss B TOMOYHOM KaMmepe MPOAYKTHI CTrOpaHus MPOXOIAT dYepes
KOHBEKTHBHBIE ITyYKH KOTJIa M MOCTYMAOT B 3KOHOMai3ep 5. Jlamee npimococom 6 oHU
HAIPABJIAIOTCS B COOPHBIN KOJIJIEKTOpP 7, TJ€ MPOIYKThl CrOpaHUs COOMPAIOTCS OT BCEX
KOTJIOB TEIUIOT€HEPUPYIOLIEH YCTaHOBKH, U Yepe3 ABIMOBYIO TpyOy 8 BBIOpAchIBAIOTCS B
atMocepy. Cremyer 3aMeTHUTh, 4YTO COOp JBIMOBBIX Ta30B OT KOTJIOB OOBIYHO
OCYUIECTBIISIIOT C TMOMOIIbIO YCTPONCTB THUIA TPOMHUKOB, YTO IO3BOJISIET YMEHBIIUTH
a’pOAMHAMMYECKOE COITPOTUBIIEHUE ra30BOT0 TpaKTa KoTia. AKCOHOMETpUYECKas cxema
NO3BOJISIET HATISIIHO NIPEICTAaBUTh Fa30BO3AYIIHBIN TPAKT KOTJIA B IPOCTPAHCTBE, YUECTh
BCE MMOBOPOTHI, PACIIMPEHUS U CYKEHUS KaHalla U JpyrHue MECTHbIE conpoTuBieHus. [lpu
pa30uBKe ra30BO3/IYIIHOIO TPAKTa Ha YYaCTKHU MPH a3pOIMHAMUYECKOM pacyeTe UCXOAST
U3 JIBYX CIIEAYIOIIUX COOOPaXCHH: Ha y4acTKe HE JOJDKEH M3MEHSTHCS pacxoj ra3os;
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Ha y4JacTKe HE JOJDKHA M3MEHATHCS CpelHss TeMmIiieparypa ra3os. Eciaum temepb Bech
ra30BO3/YIIHBIA TPAKT, N300paKEHHBIN Ha puc. 8.3, pa30UTh Ha pacdyeTHbIC YYaCTKH, TO
MO>KHO BBIJICTIUTH CIEAYIOIIUE. BO3MyIIHBIN TPaKT:

- IEPBBINA YYaCTOK, OT BO3AYXONPHUEMHHUKA 1 10 TOpeIoYHOro yCTporcTBa 3 KOTJa;

- BTOpPOM YYacTOK, TFOPEIOYHOE YCTPOMCTBO KOTJIAa M YacThb TONOYHOW KaMepbl
(TaHHBIE IO A3POIMHAMHYECKOMY CONIPOTUBIICHHUIO OEPYTCs 10 CIIPaBOUYHUKAM).

["a30BBbIi TPAKT:

- IEpBBIA Y4YacTOK, caM KOTe€l 4 M €ro KOHBEKTHBHBIE ITOBEPXHOCTH HarpeBa
(aHHBIE 1O a3POAMHAMHYECKOMY COIPOTUBIICHUIO OEpyTCs MO CIPABOYHUKAM);

- BTOpPOM YYacTOK, OT BbIXOJAa IPOAYKTOB CrOpaHMs M3 KOTiIa [0 BXOJa B
HKOHOMaIf3ep 5, T.K. 34€ch OyIET CBOSI CpeAHsIsl TeMIepaTypa NPOAYKTOB CrOPaHHUS;

- TPETUH y4acTOK, CaM dKOHOMau3ep J;

- YeTBEPTHIA YyYaCTOK, OT SKOHOMaif3epa 5 10 cOOpHOTO KoJIIeKTopa 7, T.K. 31€Ch
OyZeT cBOsI Cpe/IHsIsl TeMIIepaTypa MPOIyKTOB CTOPaHUS;

- IATBIN Y4acTOK, COOPHBIN KOJIJIEKTOp 7;

- MECTON y4acTOK, OT COOPHOTO KOJIJIEKTOpa 7 10 BBIXOJIA MPOJYKTOB CTOPAaHUS U3
JILIMOBOM TPyOBI 8.

8.4. Br10op TATOAYTHEBOI0 000PYI0BAHMS

Br160p TSroayTheBoro 060py10BaHus TEMIOT€HEPUPYIOLIEH YCTaHOBKH (yThEBOTO
BEHTWJIATOpA M JBIMOCOCA) IIPOM3BOAAT IIOCIIE€ ONpeAeieHHs BceX O00BbEMOB
IEPEMEIIAEMBIX 110 T'a30BO3AYIIHOMY TPaKTy KOTJa BO3/1yXa U NMPOAYKTOB CTOPAaHMS U
ONpEJENICHNs IOJIHBIX a3pOJMHAMUYECKUX CONPOTUBIECHUN BO3AYIIHOTO M Ta30BOIO
TPaKTOB.

[Ton6op IyTHEBOIO BEHTWJIATOpA OCYILECTBIIAIOT 1o pacyeTHBIM
IIPOU3BOJUTENBHOCTH Vpp W TMOMHOMY Hanopy Hgp, KOTOpbIE BEHTWIATOP JOJDKEH
o0ecreynTh. DTH BEJIMYUHBI PACCUUTHIBAIOTCS 110 (GOpMyiam

Vap =Bpv Vg ®u  Hyp =Ppy-Ahy, (8.8)

rae Peyv, Peu - KOdPPUIMEHTH 3amaca MO pacxoay M Hamopy Mpu BeIOOpE AyTHEBOTO
BeHTHJIATOpA (cM. Tabm. 8.1).
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Tabmuma 8.1

Ko3¢ppuuuenrtsi 3anaca npu Bbi60pe ALIMOCOCOB U 1YTheBbIX BEHTUJIATOPOB

Koa¢pdunuent 3anaca
MoumHocTh MapoBOro Uim 10 IIPOU3BOAUTEIHHOCTH 10 HAIIOpy
BOJIOTpeiHOTO KOoTi1a, MBT
IBIMOCOCBHI | BEHTWJIATOPBI |  JBIMOCOCHI BEHTUJIATOPBI
Bnv Be.v Brn Ben
Jo 17,4 1,05 1,05 1,1 1,1
bonee 17,4 1,1 1,05 1,1 1,1

AHaJIOru4HO OMnpeaAcCICTCA pacxoJ NPOAYKTOB CropaHHrs, KOTOPEIC JOJDKCH YAAIATE AbIMOCOC,
" Hatop, KOTOpLIﬁ OH OOJDKCH CO3/1aBaTh:

VRP :an 'Vr' H HJI.P zﬂm{ ‘Mr ’ (8.9)

rie Buv, Bou - K03 duieHTs! 3amnaca o pacxomy U Haopy Ipu BIOOPE ABIMOCOCA, KOTOPbIE
npuBeseHbl B Tabnuue 8.1.

[lo naiinenHsiM 1o Gpopmynam (8.8) u (8.9) 06beMHBIM pacxoaM U HallopaM IO KaTajoram
no0UparoTCs AyTheBble BEHTUISATOPBI U ABIMOCOCHL. MOIIHOCTD, Tpebyemast Ui IpHUBO/Ia Bajia
BEHTWIATOPA WM JBIMOCOCA, MOXKET OBITH OIpejiesieHa mo ¢popmyinam

: Vy - Ah
NH:M " NﬂzM,
Me Nn

(8.10)

rzae ng U Ny - KILJ BenTunaropa u asiMococa.

PacueTHast MOIIHOCTB 3JIEKTPOABUTATENS ISl IPUBOAA BEHTHIIATOPA WIH JBIMOCOCA MOYKET
OBITh OlpesieNieHa ¢ yueToM Ko3dduirenTa 3anaca 3, npuauMaeMoro B npezgenax 1,05...1,1, o
dopmynam

Nopp =Bs Ny 1 Nopy =B5 N, (8.11)

aﬂeKTpOHBI/IFaTGJ'II) AJId YCTAaHOBKH HaA IMPUBOJ BEHTHUIIATOPA UM ABIMOCOCA HOII6I/Ipa€TC$I 1o
MOIIIHOCTAM NQI[.B nin NBJI.JI U3 IICPCUHA ,Z[BI/IFaTCJ'IeI\/'I, PCKOMCHAYCMBIX 3aBOJOM-
HU3TOTOBUTCIIEM TATOAYTHCBBIX MAIIVH.
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9. TEIIJIOBOM KOHTPOJIb U ABTOMATU3ALIUA
TEXHOJOI'MYECKHUX ITPOIECCOB

9.1. Tem10BoO#i KOHTPOJIb TEXHOJOTHYECKHUX MPOLECCOB

TexHonOrMYECKHE MIPOIIECCHI TOJTYYCHHUS TEIUIOBOM SHEPTUU B
TEIUIOTCHEPUPYIOIIUX ~ YCTAHOBKAX  XapaKTEPU3YIOTCA  PSAIOM  B3aMMOCBSI3aHHBIX
napamMeTpoB. Mi3aMeHeHre 0JTHOTO U3 HUX, HAPUMEDP TEMIIEpaTyphbl YXOIAIIUX MPOTYKTOB
CrOpaHwusl, MPUBOIUT K W3MCHCHHIO APYTHX, TAKUX KaK KOJWYECTBO BBIpAOATHIBACMOM
KOTJIOM TEIUIOBOM SHEPTUH, PacxXo] TOIUIMBA M BO3AyXa, MAYIIETO Ha TOPEHHE W T.II
EcTecTBeHHO, 4TO Y€IOBEK HE B CHJIAX YCJIEAHUTH 32 BCEMU U3MEHECHUSMH MapaMeTpoOB B
TEXHOJOTHYCCKUX TIpOIeccaxX, U B 3TOM €My JIOJDKHA ITOMOYb aBTOMaTuka kotiaa. Hamo
3aMETUTh, YTO TOJBKO 3a CUET aBTOMATH3AllMA TEXHOJOTUYECKUX MPOILIECCOB
MIPOM3BOJICTBA TEIUIOBOM JHEPTMH MOKHO JOOUTHCS Hambosee SKOHOMUYHOW pabOThHI
KOTJIOB U TEIUIOTCHEPUPYIOIICH YCTAHOBKH B IEJIOM.

ABTOMAaTH3alMsl TEIUIOTEHEPUPYIOIINX YCTAHOBOK MPENIONaraeT MEeXaHU3aluio
ONEpaTUBHOTO YIpaBJieHUs paboToON 00OpyAOBaHMS KOTEIBHOTO arperara ¢ MOMOIIbIO
pPa3IMYHBIX CPEJCTB M YCTPOMCTB, MPU ITOM MPEIyCMAaTPUBACTCS OCYIIECTBICHHUE
3aJJaHHOTO TEXHOJOTHYECKOTO peXuMa 0€3 HEeMOCPEICTBEHHOTO YYacTHUs YeJOBEKa.
CucreMa aBTOMaTH4YECKOTO PETYIUPOBAHUSI COCTOUT U3 O0BEKTA PETryIUpOBaHUS (KOTEI)
Y B3aUMOJICHCTBYIOIIUX C HUM aBTOMAaTHUYECKUX PETYIISITOPOB C JaTIYMKAMH.

[lpy  aBTOMATH3alMM  TEXHOJIOTMYECKOTO  Tpolecca B paboTaromien
TEIUIOTEHEPUPYIONIEH YCTAHOBKE JOJDKHBI MOJACPKUBATHCS HA 3aJaHHOM YpPOBHE T€
napaMeTpbl, KOTOpBIE OMNPEACISIIOT HOPMajdbHOE IMPOTEKAHHE TEXHOJOTHYCCKHX
NPOIICCCOB. YTIPABICHHE STUMHU TNpoOIlecCaMH TPeOyeT YCTAaHOBKH ammmapaTrypbl JJis
KOHTPOJIS, PEryJIHMPOBaHMs W YIPABICHHS TapaMeTpaMu M pexumamu padoThl. Takoi
amnmapaTypoi SBJISIOTCS KOHTPOJIbHO-U3MEPUTENIBHBIC MPUOOPHI, ¢ MOMOIIBIO KOTOPHIX
OCYILIECTBISICTCS. ~ ONEpPATHBHOE  yINPABJICHUE  TCXHOJOTUYCCKHMMH  IPOIECCAMH,
oOecrieunBaroliee HaIeKHYI0, 0€30MacHYI0 U SKOHOMHUYHYIO paboTy 000py10BaHUS.

[Ipu paGote 06OpynOBaHUS TEUIIOICHEPUPYIOMIEH YCTAaHOBKHA TEXHOJIOTUYECKOMY
KOHTPOJIIO OOBIYHO MOJJIEKAT CIEAYIOUIME MapaMeTpbl (HalmpuMmep, Ui BOAOTPEHHOIro

KOTJa):

- pacxoji, JaBJCHUE U TeMIIepaTypa CETeBOM BOJbI Ha BBHIXOJC M3 KOTJIAa M HA BXOJIE
B HETO;

- pacxon, HAaBIICHHWE M TeMIepaTypa BO31yXa, II0JJaBa€MOr0 B TOIKY KOTJIA, W
TeMIepaTypa yXoIAIuX MPOAYKTOB CTOPaHHUS;

- COCTaB MPOAYKTOB CropaHus (10 KOTOPOMY MOKHO CYJIUTh O BEJIUYHHE MPHUCOCOB
B ra30X0/Ibl KOTJA);

- pa3peXeHHe B TOIOYHOM KaMepe U JpYTruX ra3oxoiax KoTia;

- pacxod U COCTaB CXKUI'aCMOI'O TOIIJINBA,
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- pacxod MCXOJHOW BOJbI U DJJCKTPOIHEPTHHM Ha COOCTBEHHBIC HYKIIbI
TEIJIOTeHEPUPYIOLIEH YCTaHOBKH;

- KAYECTBO MCXOHOM, ITOJIIMUTOYHOM, CETEBOM BOJBI U T.]I.

Jnst ynoOctBa 00cimyXuBaHUs 0OOPYAOBAHMS TEIIOT€HEPUPYIOLIEH YCTAaHOBKHU
prOOPBI KOHTPOJISL M YIIPABIECHUS OOBIYHO PACIIONATraloT Ha IUTaX yIPaBICHHUS.

9.2. KoHTPO/1bHO-U3MEepPHUTEIbHbIE TPUOOPHI

Jns  HOpManbHOM  paboThl  TEIJIOTEHEPUPYIOLIEH YCTaHOBKM  HEOOXOAUMO
HAOJII0/1aTh W KOHTPOJIHMPOBATH IMapaMETpPhl MPOUCXOMAIIMX B HEW TEXHOJIOTHYECKHX
IPOLIECCOB, IS YETO MPUMEHSIOT KOHTPOJIbHO-U3MEPUTENIbHBIE TPHUOOPHI: TEPMOMETPHI,
MaHOMETpBI, PacxoAOMEphl, BOJOYKa3aTelbHblE YCTpPOWCTBa W JAp. MHUHUMAaJIbHO
HEOOXOJMMOE YHCIO MPUOOPOB Ha KOTJIaX YCTAHABIMBAIOT B COOTBETCTBUU C
HOPMAaTUBHBIMU TpeOoBaHusMu [6-8], mom jaelicTBHE KOTOPBIX MOAManaeT pabdora
TEIJIOTCHEPUPYIOLIEH YCTaHOBKH.

B 3aBucuMmocTu OT ycTpoiicTBa, Xapakrepa (PUKCUPOBAHUS H3MEPSEMbIX BEIUYHH
napaMeTpoB Cpe/bl, Ha3HAUYEHHUs, NPUOOPHI, HCHOIB3yEMbIE B TEIUIOTEHEPUPYIOLINX
YCTaHOBKaX, MOAPA3AENAOT Ha CIEAYIOIIME THIMbL: IOKa3bIBAIOIINE; CaMOIMIIYIINE
(peructpupyromme); curHamusupytomne. Kpome Toro, mpubopsl mojpas3aemstoTcs Mo
u3MepsieMomy napamertpy. st u3MepeHus AaBIEHUs UCIIOJIb3YIOT CIEAYIOIINE TPYIIIbL:
MaHOMETpHI - JUISI U3MEpPEHUs U30BITOUHOIO JaBJIEHUs; OAPOMETPHI - JUIsl M3MEpPEHUs
aTMOC(epHOTO JaBJICHUS; BAKYYMETPHI - JUJIsl U3MEPEHHUS pa3pekeHusl; MAHOBAKYyMETpPbI
(TArOHAamopoMepsl) - JUIS HM3MEPEHUs pa3peKeHUS U OTHOCUTENIBHO HEOOJbIINX
nepenanoB gaBieHuid. [lpuOopel 1 uW3MepeHHs TeMIepaTypbl MOTYT  OBITh:
XKUJKOCTHBIE M Ta30Bble; MaHOMETPUUYECKHE; TUIATOMETPUUYECKHE; OMMEeTaNInYecKue;
TEPMOAJIEKTPUUECKHE  (TepMomnapbl); TEPMOMETPHl  CONPOTHBIEHUS; IHPOMETPHI.
M3mepeHue pacxoJOB JKUAKOCTM M Ta30B B TEIJIOTEHEPHUPYIOIIMX YCTaHOBKAX
OCYIIECTBIISIETCSI ~ pAacXoJOMEpaMH:  CKOPOCTHBIMU  (CUETYHMKH);  OOBEMHBIMU;
POTALIMOHHBIMU; JIpOCCENbHBIMU U Ap. Kpome BbIlIeyKa3zaHHBIX, IPUMEHSIOT MPUOOPHI
JUIsL MU3MEpPEHUsl COCTaBa BOJbI, COCTaBa Ia30BOr0 TOIUIMBA U IPOAYKTOB CrOpPaHUS,
YPOBHS KUAKOCTH U AP.

9.3. ABTOMaTH3ausl TEXHOJOTHYECKHUX MPOECCOB MPOU3BOICTBA TEILIOBOM
IHEPIruu

[Ipy aBTOMaTM3alMM TEMJIOTEHEPUPYIOUIMX YCTAHOBOK MPEAIOJAraloT, uTO
TEXHOJOTHYECKUE TMPOILECCHl JIOJKHBI MPOXOJIUTh 0€3 HEemOCpPeACTBEHHOTO Yy4dacTus
YyenoBeka. JTO o0ecreuynBaeTcss 3a CYET MEXaHW3alWU OINEPaTUBHOTO YIPaBICHUS
paboToii 000pYyIAOBaHHS C TOMOIIBIO PA3IUYHBIX CPEICTB U YCTPOHCTB, KOTOPHIC
BBITIOJHSIOT cieayrouue ¢ yHKIUY.

1. JIucTaHIIMOHHOE YNPABICHUE PETYIUPYIOMIMMU U 3aIIOPHBIMH OpraHaMu (MycK U

OCTaHOB BCIIOMOTATEIIbHOTO OOOpYMOBaHUS: AYThEBBIX BEHTHUJISITOPOB, JIBIMOCOCOB,
HACOCOB U JIp.).
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2. ABTOMAaTHYECKOE PETYIUPOBAHUE TEXHOJOTHYECKHX DPEKUMOB (ITOJICpKAHHE
OTIpe/IeJICHHbIX 3HAYCHUH WM H3MEHEHHE MO 33JaHHOMY TpauKy TEXHOJIOTHYECKHX
napaMeTpoB: TeMIIEpaTypbl BOJBI M TMapa W yXOIIIIMX MPOAYKTOB CTOpaHHs, pacxona
NUTATENIbHON BOJIBI M YPOBHSI BOJIbI B OapabaHe KoTjia U T.I1.).

3. ABTOMaTnyecKoe yHpaBJIeHUE MEPUOAMUYECKUMH OmNepanusiMu (IIyCK U OCTaHOB
000pyZ0OBaHMs TOIUIMBONOJAYM W PE3EPBHBIX HACOCOB, OOeCleYeHHE MEepUOaAUYECKON
paboThI 30JJI00YUCTHBIX YCTPOUCTB U T.11.).

4. ABromaruueckas OJOKMpOBKa paOOThl 00OpynoBaHUs (AJi1 MPEdOTBpALICHUS
aBapUIlHBIX CUTYyallUd MpU HENPaBWIBHBIX JEHCTBUSAX OOCITYXMBAIOIIETO MEepCOoHAA.
Hanpumep, npu aBapuitHOM OCTaHOBKE ABIMOCOCA JOJLKHO MPOU30MTH aBTOMATHYECKOE
OTKJIIOYEHHE BEHTWIATOPA M IpPEKpalleHUuEe TOIUIMBONOAAYM B Kamepy cropanus. Ilpu
aBapUilHOM OTKJIIOYEHUH JpOOWJIKM JOJKHBI aBTOMATHYECKHM OTKIIOUUTHCA U
OCTAaHOBHTHCS JICHTOUHBIE TPAHCIIOPTEPHI M01aYH TOIUIMBA B APOOUIIKY).

5. Curnanuzanus o pexumax padoTbl 00OpYIOBaHHUS, CO3AABIIUXCS aBAPUIHBIX
CUTYyalUsX U T.IL

[IpuMeHeHre aBTOMATHYECKUX YCTPOMCTB 3alTUTHI U OJIOKMPOBOK TEXHOJIOTHYECKU
B3aMMOCBSI3aHHBIX MEXaHHU3MOB U O0OPYIOBaHUSI MO3BOJISECT MOBBICUTH HAJEKHOCTh UX
paboThl U YMEHBIIIUTD YUCIIO HEIITATHBIX CUTYAIIMi U aBapuil.

9.4. CucreMbl aBTOMATH3ALIHH KOTJIOB

B temoreHepupyronmx yCTaHOBKAaxX B HACTOSIIEE BPEMs NMPUMEHSIOT PAa3JIMYHbIC
CXEMBI U CUCTEMbI aBTOMATHU3alIMM OCHOBHBIX TEXHOJIOTMYECKUX MPOILIECCOB; HEKOTOPHIE
Y3 HUX NIEPEUYUCIICHBI HIXKE.

ABTOMaTH3alMsl Ipollecca TOpeHust B TomoyHoil kamepe. Ilpum  Takoii
aBTOMAaTH3AIlMU M0Jlaya TOIUIMBA M BO3/lyXa B TOIMOYHYIO KaMepy 3aBUCHUT OT TPEOYEeMBbIX
napaMeTpoB Tapa WIM TOpsYedl BOJIBI, KOTOPBHIE JOKHBI OBITH HAMPAaBJICHBI
norpedurento. OMHOBPEMEHHO € PEryJIUPOBKON MO/JIaYu B TOTIOYHYIO KaMepy TOIUTHBA U
BO3JlyXa pEeryiupyeTcs padoTa AIMOCOCA, CITYXKAIIEro JJIs MOAepKaHus HEe0OXO0AMMOTO
pa3pekeHusl B TOMOYHOM KaMepe U ra30BOM TpakTe KoTia. TakuM oOpa3oMm, B CUCTEMY
ABTOMATUYECKOTO PETyJIHPOBAHUS Ipoliecca TOPEHUsl BXOASAT PETyJSTOPHI JAaBICHUS U
pa3pexeHus, COOTHOILICHHS "TOIIMBO-BO3yX" U Op.

ABTOMaTHM3alMsl MUTAHUS KOTJIa BOJOM. [l muTaHWs MapoBOTO KOTJa BOJOM U
obecriedeHns HEOOXOAMMOTO YpPOBHSI BOJIBI B 3aJJaHHBIX Tpefenax B OapabaHe KoOTia
HEOOXOAUMO  TOIJEPKUBAaTh TPEOYeMO€  COOTHOIICHHE MEXAY  KOJUYECTBOM
MoJaBa€MON B KOTEJI BOJbI, KOJIMYECTBOM OOpa3yIOIIETocs Mmapa M KOJIUYECTBOM
yAanseMol U3 KOTJIa IPOAYBOYHOW BOABI. JlJIsI 3TOrO MCHOJB3YIOTCS JAaTYUKU YPOBHS
BOJbI B OapabaHe KOTJIa M PEryasTOpbl MUTAHUS, BO3JCHCTBYIOIINE HAa KOJIHYECTBO
MOJABAEMOM MUTATEIbHBIMA HACOCAMH BOJBI.

ABTOMAaTHYECKOE pPEryJupOBaHWE HENPEPHIBHOW NpOAyBKH. Ui ToAAepKaHUS
MOCTOSTHHOTO COJIECOACpP>KaHMsl KOTJIIOBOM BOABI B BOJOTPYOHOM cHCTEME KOTIa
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HEO0OXOIMMO YacTh COJIECOAEpIKaIlleld BOJIbI HEMPEPHIBHO YAAISITh U3 OapabaHa KOTJIa U
3aMEHATh €€ YHCTOM mNuTaTenbHOW BOAOW. /[l Takoil peryimupoBKH OOBIYHO
UCIIONIB3YIOTCSI  JATYMKU-COJIEMEPHl KOTJIOBOM BOABI M PETYJSATOPHl HEMPEPHIBHON
MIPOTYBKH.

B mactosimee Bpemsi pa3zpaboTaHO 3HAYUTENIBHOE YHUCIO Pa3HOOOPA3HBIX CHUCTEM
aBTOMATHU3AIlMN TEIJIOTCHEPUPYIONIUX YCTAHOBOK, KOTOpBIE OMHCAHBI B JIUTEpaAType.
[lepeuncanTh ¥ MOSICHUTH BCE WX B JAHHOM TOCOOWH HE MPEICTABISETCS BO3ZMOMXKHBIM,
MO3TOMY HIDKE JUId TpUMepa paccMoTpeHa paboTa CHUCTEMBl aBTOMaTH3alluU
Bojorpeiinoro kotina KB-I'M-10, pabGoraromero Ha raze. [lpuHrnunuanbHas cxema
aBTOMaTH3allMu KOTJa Moka3aHa Ha puc. 9.1. llenpio aBTOMaTUYECKOro peryirupoBaHus
TEXHOJIOTMYECKOTO MPOIECcca MOTYyUEHUs Topsiueii BOJbI B BOJOTPEHHOM KOTIIE JUIsl HYK]T
OTOILUICHUS B JAHHOM CJIy4ae sIBJIsieTCs MOep KaHUe Ha 3aJaHHOM YPOBHE TeMIIEpaTyphl
BOJIbI HA BBIXOJIE M3 KOTJIa B 3aBUCUMOCTU OT U3MEHSIOMICICS TeMIepaTypbl HAPYKHOTO
BOo3nyxa. HempepblBHAas TUPKYJSLUSA C MOCTOSHHBIM PAacxoJIOM CETEBOM BOJBI Yepe3
KOTEJI TMpU TaKOH CHCTEME pEeryJUpOBaHUs I[IO3BOJIAET OTKA3aTbCi OT CHUCTEMBI
ABTOMATHUKH 110 PACXO1y BOJIBI.

PaccmoTpum 6osee moapoOHO paboTy aBTOMATH3AIIMU KOTJIa HA MPUMEPE CXEMBI,
MOKa3aHHOU Ha puc. 9.1.

[Ipouecc mosrydyeHHs: ropsidel BOIBI C 3aJaHHOW TEMIIEPATypOd U IMOCTOSIHHBIM
pacxoOM MPOMCXOJIUT CIEeNYIOIUM 00pazoM. L[eHTpoOexHBIMU CETEeBBIMH HACOCAMH
HEIPEPBIBHO MO Maructpanu T2 moparoT BOAY Uepe3 aBTOMATHUYECKYHO 3aJBHKKY 13 B
Koren. Boxa, mpoxons yepe3 KOHBEKTUBHBIE M DKPaHHBIC MOBEPXHOCTU KOTJa, KOTOPbIE
HaxoJATCsl B KOHBEKTUBHOM mIaxTe 9 u TomouHol kamepe 7, HarpeBaetcs. Ilocie kotia
BOJIa C 33JJaHHOM TEMIIepaTypOl HANPABIISIETCS YEpPE3 aBTOMATUYECKYIO 3aJBHXKKY 14 B
nojatomyto maructpanb T1. Temnepatypa Bonbl B monatomeid T1 u oOpatHoin T2
MarucTpaisix Hu3MepseTcss ¢ MNOMOLIpI0 AaTuukoB 11 u 12, curHam OT KOTOPBIX
nepeaaeTcs Ha TePMOpPEryasTop 16, KOTOpBI Mpu HEOOXOIUMOCTU MOJAeT CUTHAl Ha
VCIIOJTHUTENbHBI MEXaHU3M DPETYIUPYIOIIETro oprana 17, yBenuuuBas WIM yMEHbLIAs
pacxoj TOIUIMBA B TOIIOYHOM KaMepe KOTJIa U PEryJnupys UHTEHCUBHOCTb TOPEHUS. DTO
BBI3BIBACT IOBBIIICHUE WIM ITOHWKEHUE AABJICHUSA IPOLYKTOB CIOpPaHUs Ha BBIXOJE W3
TOIOYHOM KaMephl 7.

OIHOBpEMEHHO C BO3JEHUCTBHEM PETYIHMPYIOIIETO opraHa 17 Ha pacxoj TOIUIMBa
perynsatop 18 wu3MepsieT uU3MEHEHHME pacxoja BO3AyXa C IOMOIIbI JaTdyhka 2 U
BO3JICUCTBYET Ha HaNpaBIAIONIMN ammapar JIyTheBOro BeHTUIsATOpa 19 uyepes
peryaupyonmii opran V2, 3a cueT 4ero HM3MEHSAETCs pacxoi BO3/yXa, UIYIIETO Ha
ropeHue. OTO pPEryJIHpOBaHUE TO3BOJIAET O00ECIEeYUTh MPU TOPEHUH ONTUMAIBHOE
COOTHOIIIEHHUE "TOIIMBO - BO3AYX'".

Ot paTuMka pa3pexeHHus 8, YCTAHOBJIEHHOIO Ha BBIXOJAE IPOJAYKTOB CrOpaHHUsS W3
TOIIOYHOM KaMephl 7, CATHAJI IIOCTYIIAeT Ha PETYIATOP pa3pekeHus 15, KOTOPHIN BhIIAET
CUTHaJ Ha peryiaupyromuil oprad V3 neimococa 10. Ha perynarop 15 Bo3noxkena 3amaua
NOJJEPKMBATh HA BBIXOJE M3 TONOYHOM KaMepbl IOCTOSIHHOE pAa3peKEeHUE 3a CUeT
BO3/JIEHCTBUS HA UCTIIOJHUTENBHBINA MEXaHU3M HAIPAaBIIAIOLIETO anmnapara apmvococa 10.
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Jlnst pozkHUra TOpeikd 5 KOTJIa M MycKa €ro B JKCIUTyaTallMi0 HCIOJIb3YeTCs
COOTBETCTBYIOIAsl CUCTEMA, COCTOSAIIAs U3 PYYHOIO ra30BOro KpaHa 4, 3anajibHuKa 6.
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Puc. 9.1. [IpunnunuanpHas cxemMa aBToMaTU3ali BoJorpeiHoro razosoro komia KB-I'M-10

JIs1 aBTOMaTHYECKOTO OTKJIIOUEHHUS MOJa4M ra3a B aBApUUHBIX CUTYAIMSIX CITYKHUT
AJIEKTPOMATHUTHBIA OTCEYHOM KJamaH 3, a i MePeKPhITUSA MMOJJauH Ta3a Ha KOTEIbHYIO -
3aaBUKKA 1.

Ha puc. 9.1 mpunarel crnenyroume oOo3HaueHus: E - MepBUYHBIA AaTUYUK C
AJNIEKTPUYECKUM BBIXOIHBIM curHaioMm; C - perynastop; NS - myckoperyiaupyromas
annaparypa ynpasiieHus; H - anmapaTypa IHCTaHIMOHHOIO py4yHOro ympasieHus; HS -
KJIIOY yhOpaBieHusi; M - snekTpojaBuUratenb (MCIOIHUTENbHBIM MexaHusMm); V -
perynupyromui oprad; aatuuku: T - temmepatypsl, F - pacxoma, PD - naBnenus
TU(HMaHOMETPUYECKOTO THIIA.

KpoMe  BbIIENEpPEUMCICHHBIX  CHUCTEM  aBTOMATH3alldd, B  COBPEMEHHBIX
TEIJIOTEHEPUPYIOIUX YCTAHOBKAaX MCHOJIB3YIOTCS M MHOTHE JpYyrue, C JelcCTBUEM
KOTOPBIX MOKHO 03HAKOMUTBLCS B CIIPABOYHOM JIUTEpaType.

9.5. IIluThl ynpaBJeHUs

[IluT ympaBineHus: - yCTPOWCTBO, HA KOTOPOM PAaCIOJIararoTcsi TPUOOpPHI KOHTPOIIS,
peryJIupoBaHUs U YIpaBleHUsS padOTON TEIIO-TEeHEPUPYIOUIEH YCTAaHOBKU. YTIPABIATH
paboToi KOTIIOB C TAKOTO IIUTA MOYKHO TUCTAHIIMOHHO.

[[{uTsl ynpaBieHUs: IPUHATO NOAPA3AEIATh HA TPU TUIIA, KaK ITOKA3aHO Ha puc. 9.2.
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LLMT YTIPABJIEHHUSA

¥ v N

HHIIMBUIY AJILHBII I'PYIIIIOBOMA LIEHTPAJIM30BAHHLIH

Puc. 9.2. Tunel 1UTOB ynpaBiaeHNs TEMJIOTEHEPUPYIOIUMHU YCTaHOBKaMU

NuauBruayanbHbIM — HA3bIBAKOT IIWT  YOPABICHUSA, [pPEIHA3HAYEHHBIA  JUIA
pacmooKeHuss MPUOOPOB KOHTPOJS, PEryIUPOBAHUS U YNPABICHUS, OTHOCSIIUXCS K
OJTHOMY KOTIY.

[Ipy wWCMONB30BAaHUU WHAMBUAYATbHBIX IIATOB YIPABICHHUS WX HPUHSITO
yCTaHaBIMBaTh BOJIM3M (GPOHTA KOTIA M YA0OCTBA COYETAHUS JTUCTAHIIMOHHOTO
yIOpaBJIEHUsI C BU3yaIbHBIM HAOIIOJIEHUEM 3a MTOKa3aHUAMH MTPUOOPOB M pabOTON KOTIIA.
NunuBuayansHOe pacloyioKEHHE IIMTOB TO3BOJSIET TAKXKE HCIOIB30BaTh IPOCTHIC
KHOTIOYHBIE CHCTEMBI YIIPABJICHUS OCTAHOBOM M ITYCKOM OTIEIBHBIX YCTPONUCTB KOTJIA U
000OpyZOBaHMSI C TIOMOIIBIO AJICKTPUYECKUX MCIIOJHUTEIBHBIX MEXaHU3MOB. Bce
oTiepaIiy 1Mo OOCTY>KMBAaHUIO KOTEIBHOTO arperara OOBIYHO OCYIIECTBIISICT JEKYPHBIN
MIEPCOHAN, COCTOSIIIMKA W3 ABYX uenoBeK. OJuH, ONepaTrop, HaXOASIIUNUCS y TETIOBOTO
nMTa, HaOdogaeT 3a paboTol KOT/Ia W MOKa3aHUSMU TPHOOPOB Ha TEIJIOBOM IIUTE,
BTOPOM, 00XOIUMK, BEIET HaOIIoJeHHEe 3a pabOTOW OCHOBHOTO M BCIOMOTATEIHHOTO
000pyZ0BaHMs KOTJIa 10 MECTy MX YCTaHOBKH. Takasi opraHu3anusi paOOThI SIBISETCS
JIOCTAaTOYHO HaJICKHOM, HO HEAKOHOMUYHOM.

['pynmoBoii mMT ympaBiieHUs MpeAHA3HAUYEH JUIsl OOCIYKMUBAaHUS OMNEPaTOPOM C
0JTHOTO paboyero MecTa HeCKOJIbKUX KOTJIOB.

['pynmoBo# HUT OOBIYHO NPUMEHSIOT B TEIJIOTEHEPUPYIONINX YCTAHOBKAX MaJloil 1
CpeqHeil MOIIHOCTH, T.K. OH IO3BOJISIET YMEHBIIUTH YUCIEHHOCTH OOCITYKHBAIOIIETO
nepcoHaja U MPOU3BOAUTH O0CTYKHMBaHHE KOTJIOB M 000PYAOBaHUS C OJHOIO MeCTa.

Jiis  oOciayxuBaHHS BCeX KOTIOB U O0OpYIOBaHHS TEIJIOTEHEPUPYIOLIEH
YCTaHOBKU (OOBIYHO 3TO JeJaeTcs Ha YCTAaHOBKAaX OOJBIION MOIIHOCTH - TEMJIOBBIX
CTaHIUAX, PAHOHHBIX KOTEJBbHBIX M T.M.) HCIOJNB3YIOTCS LEHTPAIU30BAHHBIE UIUTHI
ynpasieHuss. OHM yOOOHBI JUIsl ONEPAaTUBHOIO YIpaBieHHs pPabOTOW OCHOBHOTO U
BCIIOMOTATEIBHOTO O0OPYJOBaHUS KOTJIOB OOJBIION MOIIHOCTH, KOTOPHIE HMMEIOT
Oonbiive rabapuThl W 3HAYUTENBHO OTAAJIEHBI ApPYr OT Apyra. LleHTpanu3oBaHHas
CHUCTEMa YIIpaBJICHUS SBJSETCd HaubOosiee IPOTrPECCUBHOM, T.K. JI€IaeT BO3MOXHBIM
o0CIIy>)KMUBaHHE BCEH TEIUIOT€HEPUPYIOIIEH YCTAaHOBKH C OJHOTO LIEHTPAJIBHOTO IIUTA.
OpHako mpU Takoil cucTeMe OOBIYHO COXPAHSIOTCS U (PYHKIIMHU MECTHOTO YIpaBJICHUS
OTIENAbHBIMU  TEXHOJOTMYECKMMH  ONEpalMsIMH,  HampuMmep,  TOIUIMBOMOJAYei,
HUIaKo30J0yAaneHueM M T.1. lLleHTpanu3oBaHHas cucTeMa yhpaBieHUs Tpelyer
3HAYUTEIBHBIX MaTEPUATBHBIX 3aTPaT Ha MPOKIAIKY OOJIBIIOTO YUCIA U TPOTSHKEHHOCTH
Kabeeil U yCTaHOBKY JTIOMOJHUTENbHBIX TPUOOPOB U YCTPOUCTB.
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10. OCHOBBI TIPOEKTUPOBAHUA U OKCILVIYATALIUA

[Ipy DPOEKTHUPOBAHMU TEIUIOTEHEPUPYIOIINX YCTAHOBOK MAJIOW U CpEeIHEHN
MotHocTH (HaBieHue napa He 6onee 4 Mlla u temmeparypa Boabl He Gosnee 200 °C)
OCHOBHBIM HOpMAaTuBHbIM JokymeHTOM siBisiercs CHull I1-35-76* "KorenbHbie
yCTaHOBKHU'". B TaHHOM NOKyMEHTE JNAIOTCS NOHSTHS TUIOB KOTEIBHBIX: LIEHTPAIbHOM,
aBTOHOMHOM M  KpbluHOW. [lo  pasMemieHnro  KOTENbHBIE  MOJIPA3IEIAIOTCS
JOTIOJIHATEIIBHO HAa OTAEJBHO CTOAIINE, MPUCTPOCHHBIE K 3/1aHHUSM U BCTPOCHHBIE B
3JIaHUs APYTrOro Ha3HAYEHUSI.

B cootBeTcTBUU ¢ TpeOOBaHUSIMHU KBATM(UKANMOHHON XapaKTEPUCTUKHA HHXKECHEP
CHENMaJIbHOCTH "Teruiora3ocHabxeHue" JOKeH YMETh pacCUUTaTh TEIJIOBYIO CXEMY U
000pyI0OBaHHE TEIUIOICHEPUPYIOIIEH YCTaHOBKM C YYETOM KOMIUIEKCAa COBPEMEHHBIX
TpeOOBaHUM, 1eIecO00pa3HbIM CIOCOOOM CKOMIIOHOBAaTh OOOpYAOBaHHE, Pa3MECTUTH
€ro B 3/JaHUU KOTEJIbHON, 00ecneynTh 0€30MacHOCTh €r0 paboThl U 00CITYyKMUBaHUS.

10.1. OcHoBbI npoekTupoBanus. TpedGoBanus. I'eHepaJbHbBI IUVIAH U
pa3MenieHne KOTeJIbHbIX

JUis monydeHus HEoOXOAMMOIO KOJMYEeCTBAa M KauecTBa TEIUIOBOM HSHEPruH B
TEIJIOTEHEPUPYIOLEH YCTaHOBKE IIpM MHMHUMAaJbHBIX 3aTpaTaXx MW HAaWMEHBIINX
BO3JICUCTBUSAX HA MPUPOY NPU NPOCKTUPOBAHUHU CTAPAOTCS BBLACPKATH ONPEICIICHHBIC

TpeOOBaHUs:

- TpocTras, OSKOHOMUYHas u Oe30macHas TPAHCIOPTHPOBKA TEIUIOTHI K
MOTPEOUTETISAM;

- MHUHHUMAJIbHBIE 3aTpaThl Ha 3JaHUE W OO0OpYIOBaHUE TEIUIOTCHEPUPYIOIICH
YCTaHOBKH;

- BO3MOXHOCTbL PpasMCIICHUA BOJIM3HU YCTaHOBKH  CKJIAZIOB  TOIUIMBA H
IIJIaKO30JI00TBAJIOB,

- HauboJlee palMOHATIbHAS CXeMa TOIUIMBOIO/aud U IUTAK030JI0y1aIeHHUS;
- BBICOKAsi 5KOHOMHYHOCTb U 0€30MaCHOCTh pa0OThl YCTAHOBKU U 000PYJOBAHMUS;

- XOpOIIME CAaHUTAPHO-TUTHEHWYECKHMEe W Oe30macHbIe  YCIOBUS  pabOThI
00CITYy)KUBAFOILIETO IepCoHaa;

- HaUMEHBIHME BO3JEHCTBUS PabOTHl YCTAHOBKM Ha NPUPONY U OKPYKAIOIIYIO
cpeny.

Amanwl npoexmuposanus

Kak u mpoektupoBanue 1t000ro 00beKTa, MPOSKTHPOBAHUE TEIUIOTCHEPHUPYIOIICH
YCTaHOBKHU OOBIYHO BBITIOTHIETCS B TP dTara:
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1) cocTaBieHre MPOESKTHOTO 3aJaHHS;
2) pa3paboTKa TEXHUYECKOTO MPOEKTa;
3) U3roToBJICHUE pabOUNX YESPTEIKEH.

[IpoexTHOE 3aJaHHME BKJIOYAET B COKPALICHHOM BHJIE MCXOJIHBIA Marepuan s
NPOCKTHUPOBAHMS TEIUIOTEHEPUPYIONIEH YCTaHOBKM U pa3pabaThiBaeTcss Ha OCHOBE
3a8BKM 3aKa3yvka. B 3TOl 3asBKe MOIKHBI OBITh YKa3aHbl: IMPOEKTHAs TeIyIoBas
Harpy3ka, THUIbl TOTpeOHUTeNel TEIIOBOM »SHEepruu, HMeromascs HHPpacTpyKTypa
palioHa, TIJ€ NPEANOJAracTcsi  pasMECTUTh  TEIUIOTCHEPUPYIOIIYIO  YCTAaHOBKY
(pacnoJyiokeHHe BOAOIPOBOJOB, TEILJIONPOBOIOB, ra30IPOBOOB, MEKTPUUECKUX JIMHUMH,
Jopor W T.I.). DTO MO3BOJSET JAaTh SICHbIE YKa3aHUs 1O BBHIOOpPY IUIOMIAAKH TIOJ
TEIIOTeHEPUPYIOIIYI0 YCTAaHOBKY, [0 CUCTEMaM TEIUIO-, JJIEKTPO- U BOAOCHAOKEHMSI, IO
TUIy TOIUIMBA, CHUCTEMaM TOIUIMBOIIOAAYM W ULUIAKO30JOYHAJCHUsA, II0 TUILY H
NPOU3BOUTENBHOCTH KOTJIOB W HMX pa3MEIICHHI0, 10 KOMIIOHOBKE OOOpYIOBaHMS,
BOJONOATOTOBKE MW T.I. Ilpu pa3paboTke TNPOEKTHOTO 3aJaHus OIpeaemseTcs
OPUEHTUPOBOYHASI CTOMMOCTb TEILUIOTCHEPUPYIOLIEH YCTAHOBKH U CTOMMOCTH €IWUHHUILIBI
BbIpa0aThIBAEMOW TEIUIOBOM PHEPTUM WK Napa. Ha oCHOBaHWM MPOEKTHOTO 3aJaHus U3
HECKOJIbKMX pacCcMaTpPUBAaEMbIX BapUaHTOB IPOEKTHUPYEMOM TEIJIOTCHEPUPYIOLIEH
YCTAaHOBKHU BBIOMPAETCS ONTHMAJIbHBIM, KOTOPBIM U peain3yercs jaajiee B TEXHHUUYECKOM
IIPOEKTE.

TexHUYeCKH MPOEKT HAYMHAIOT BBHITIOJNHATH HA OCHOBE JCHCTBYIOIIMX HOPM H
NpaBWI TPOCKTUPOBAHUS TIIOCJIE€ BBIOOpA W YTBEPXKIACHHUS NPOEKTHOTO 3aJlaHus, a
CJIEIOBATEIIBHO, KOTJIa  TPUHIAT  KOHKPETHBIN BapUaHT  MPOCKTHUPYEMOM
TEIUIOTCHEPUPYIOIICH YCTAaHOBKH. B  TEXHMYECKOM TIPOEKTE PEIIAOTCS BOIPOCHI
NPOCKTUPOBAHUS W CTPOMTEILCTBA  3JaHMs  (TJIABHOTO  KOpIyca) — TOJ
TEIUIOTCHEPUPYIOIIYI0 YCTAaHOBKY, BOIPOCHI OKOHYATEIIBHOTO BHIOOpAa M PACCTAaHOBKHU
o0opynoBaHusi W pa3pabOTKH pabodyMX UYepTeKeW, BBIIAIOTCS 3aKa3bl Ha Tpedyemoe
000pyZIOBaHHE W MAaTEPHUAJIbI, OMPEACISAIOTCS TPOCKTHBIC TEXHUKO-DKOHOMUYCCKUE
MOKAa3aTeH TeIUIOTEHEPUPYIOIEH YCTaHOBKH.

PaGoune (MOHTaXHBIE) UEPTEKU BBIMOJIHSIOT IOCIE YTBEPKACHHUS W Ha OCHOBE
TEXHUUYECKOI'0 MPOEKTa TEIJIOTeHEPUPYIOUIEH YCTAHOBKM M HMMEIOIIMXCS TEXHUYECKUX
XapaKTepUCTUK  BbIOpaHHOTO  OOOpydoBaHHs. Paboume dYepTeku  OMpenessioT
OKOHYaTelIbHbIE (DOPMBI, TAPAMETPHI U pa3Mephl BCEH TEIJIOTEHEPUPYIONIEH YCTaHOBKU U
ee 3JIEMEHTOB, OHM BKJIIOYAIOT B ceOs IUIaHbl M pa3pe3bl YCTAaHOBKU U O0OpYIOBaHUSA,
CXEMBbI TEXHOJOTHYECKUX TPYOOIPOBOJIOB, YEPTEKU CTPOUTEILHO-MOHTAXHBIX padoOT U
YEPTEX U COOPYKEHHUHW U YCTPOHCTB, OOECIIEUMBAIOIIMX OXpaHy TpyAa H 3aluTy
OKpyXxarouieil cpefpl U T.1. Paboune yepTeku MO3BOJISIOT M3TOTOBUTH HECTAHIAPTHOE
o0opyaoBaHHe, MPOU3BECTU CTPOUTEIBCTBO M MOHTaX YCTaHOBKM B ILEJIOM U
NOJTOTOBUTH €€ K BBOJY B AKCILTyaTALHIO.

FeHep(lJlebllZ NnjlaH U 3émeilbHble yuacmkKu

Ha renepanbHOM IJ1aHE TETJIOTEHEPUPYIOLIEH YCTaHOBKH U300pakaroTCs ee 3AaHus
U COOpYXEeHHs, 000pyIOoBaHUE, Haxondllleecs BHE 3[JaHUM, JUHUU DJEKTpolepesnad,
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TEIJIONPOBOJIOB, TMOABE3AHbIE JOpord W T.M. OOBIYHO 3€MENIbHBIC YYacCTKH TIOJ]
TEIUIOTCHEPUPYIOIINE  YCTAHOBKMA  BBIOMPAIOTCSI B COOTBETCTBUM CO  CXEMOU
TEIJIOCHAOXKEHUS, pelbe)OM MECTHOCTH M PO30H BETPOB, MPOCKTAMU IIJIAHUPOBKH H
3aCTPOMKH palilOHOB HACEJEHHBIX ITYHKTOB, BO3MOXKHOCTBIO pa3MelIeHUs BOJIU3U
CKJIaJJOB TOIUIMBA M IUIAKO30JI00TBAJIOB, CXEMOW KOMMYHUKanui (mopor, JIUMHUMN
3JeKTponepeiay, ra30- U BOJOIPOBOIOB) U T.II.

Ha mmomanke TemioreHepupyromen yCTaHOBKM CIEAYET paclojaraTtbh INIABHBIN
KOpIyc, COOpYKEeHUS TOIUTUBHOTO X0351iCTBa u [UTAK030J10yJaleHUs,
TpaHC(HOPMATOPHYIO  TOJICTAHIIMIO, Ta30pETYJSTOPHBIA MYHKT, Oakd TOpsSYEro
BOJIOCHAOKEHMSI, 3/1aHME BOJOIMOJATOTOBKM M T.M. BHE TUIOMAAKU AOMyCKaeTcs
pacronarath pa3rpy304HbIE YCTPONCTBA TOIUIMBOMOJAYM, MA3yTHOE XO3SIMCTBO, Oakwu-
AKKyMYJISITOPDBl ~ TOPSYEr0  BOJOCHAOXKEHHS, HACOCHBIE CTAaHIMH, pe3epByaphl
MIPOTUBOTMOKAPHOTO BOJOCHAOXKEHHS U APYroe 000pyI0BaHUE.

[Ipu pa3MelnieHHH TEIUIOTEHEPUPYIOMIEH YCTAHOBKUA [0 CAaHUTAPHBIM HOpMaM
JIOJDKHA MPeTyCMaTPUBAThCS OXpaHHas 30Ha. BOKPYT KOTENBbHBIX JJIsI TPOMIIPEATPUS TN
IIMPUHA OXPaHHOM 30HBI JOKHA OBITH HE MeHee 100 M mpu pacxoje Tormaa a0 3,5 1/4.
Jns KuiaplX pamMoOHOB pPACCTOSHUE OT KOTEIBHOM, PACIOJIOKEHHOM Ha OTKPBITOU
TJIOIIAIKE, 0 JKUJIBIX 3JJaHUN BBIOMpAETCS M3 YCIOBHUS JIOMYCKAEMOTO MO CAHUTAPHBIM
HOpPMaM YPOBHS IIIyMa B JKUJION 3aCTPOUKE, OT CKIAJOB TBEPAOTO U KUIAKOTO TOILIMBA -
M0 CIENUaIbHBIM HOpMaM. [[Jsi BCTPOEHHBIX M MPUCTPOCHHBIX KOTEIBHBIX CIEAYeT
peAyCMaTpUBaTh 3aKPBITHIE CKJIAJAbl XpAHEHUsS TBEPAOIO0 U IKUIKOTO TOIUIMBA,
pacmoJIOKEHHbIE BHE IIOMEIICHUS KOTEJIbHOM W 3[aHus, Ui KOTOpPOro OHa
MpeIHa3HaYCHA. Pazmepsnl TJTOIAKH o7 [IIaKO30JI00TBAIBI JTOJDKHBI
mpelycMaTpuBaThcsl € y4eToM paboThl KOTEIBHOW He MeHee 25 JeT, a caMu
[UIAKO30JIO0OTBAJIBI CIAEAYET pa3MenlaTh Ha HENPHUTOJIHBIX ISl CEIbCKOTO XO3KMCTBA
3eMeNbHBIX Y4YacTKaX (HH3WHBI, OBparv, BbIpaOOTaHHBIE Kapbhepbl W T.N.), MPU ITOM
HEOOXOIMMO TMPEAYyCMAaTPUBATh 3aAIIHUTY IIJIAKO30J00TBAJIOB OT BBIHOCA 30JIbI M IILTAKA
JI0’KJIEBBIMH U TTABOJAKOBBIMU BOJaMHU.

[Tpu BBICOKOM YypOBHE TPYHTOBBIX BOJ Ha IJIOMIAJKE HEOOXOIUMO MPETyCMOTPETh
MEPONPHUSITHS, HCKIIOYAIOIINE BO3MOXKHOCTH 3aTOIUICHHUS 3arTyOJICHHBIX ITOMEIICHHUI
(30JIBHBIX, TOJCOOHBIX, JBIMOBBIX KaHaloB u T.M.). IlomoOHBIe mOMEIIEeHHS
YCTpauBaIOTCS TaKUM 00pa3oM, 4TOObI MX HIDKHSS oTMeTka Obuta Ha 300 MM BbIIIe
YPOBHSI CTOSIHUSI TPYHTOBBIX BOJ.

OTBOJ MaBOAKOBOM M JOKJIEBOM BOJBI C TEPPUTOPUH KOTEIBHOW JOJIKEH OBITh
YBSI3aH C UMEIOLIENCS] TPOMBIIIIEHHOM, JIMBHEBOM U XO3SIMCTBEHHON KaHAJIM3aLlUE.

Pa3meu4enue KoméJjibHblX

KOTGHBHHC, KaK IpaBHIJIO, PasMCIIalOT B OTACIBHO CTOAINCM  3JaHHH.
BHOKI/IpOBaHI/IC KOTEIBbHOM C APYrUMHU 3OaHUAMHA pa3peiracTCda TOJBKO B TEX ClIydasX,
Korga 3TO JOITYyCKaCTCA TEXHOJOTHEH OCHOBHOTO IMpONU3BOJACTBA.

KppliHbple  KOTEIBHBIE pa3pemacTcs NPOCKTUPOBaTh ISl IMPOU3BOJICTBEHHBIX
3aHUN TPOMBINUICHHBIX NPEINPUATHH C NPUMEHEHHEM KOTJIOB C aOCOJIIOTHBIM
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nasieHueM mnapa go 0,17 MIla u temnepatypoit Boabl 10 115 °C, MOIIIHOCTH KOTEIBbHOU
IPX 3TOM HE JOJDKHA IpeBbliath 5 MBT. [l KUIIbIX 34aHUN C NPUCTPOCHHBIMHU U
KPBIIIHBIMA ~ KOTEJIbHBIMUA ~ JOJDKHBI ~ MCIIOJIB30BAaThCS  BOJAOTPEUHBIE  KOTJBI  C
TeMriepatypou Boabl 10 115 °C 1 MOITHOCTBIO KOTENBbHOU HE Bblle 3 MBT.

[Ipy npoEeKTHpPOBAHMK HE pas3pelaeTcs pa3MellaTb BCTPOEHHBIE KOTEJIbHBIE B
MHOTOKBAapTUPHBIX KWJIBIX 3JaHHSIX, & TAKKE MPUCTPAUBATh KOTEJIbHBIE K CKIIaJaM C
TOPIOYMMH U JIETKOBOCIUIAMEHSIOIMMUCS matepuanamu. He paspemaercs pasmemiarb
KPBILIHBIE, BCTPOCHHBIE U IPUCTPOCHHBIE KOTEIBHBIE B 3IaHUAX JETCKUX JOIIKOJIBHBIX U
IIKOJIBHBIX YUPEXKACHUHN, B JI€UCOHBIX U CHAJBHBIX KOpIycax OOJBHHI] U TOJUKIMHHK.
He pazpemaercs pa3memiatb KpbIIIHBIE KOTEIbHBIE HAJ MNPOU3BOIACTBEHHBIMU
MOMENICHUsIMH M CKJIaJjaMu Kateropuii A W b 1o B3pbIBONOXApHOM M MOXKapHOU
OIACHOCTH, @ BCTPOCHHBIE KOTEJIbHBIE - TIO]I TOMEIICHUSIMU OOIIECTBEHHOTO HA3HAYEHUS
(MarasuHbI, CTOJIOBBIE, TYIIEBBIC, 3a7bl KHHOTEATPOB U T.I1.) U MOJ] CKJIaJIaMH CTOPaEMbIX
MaTepHUaIOB.

JIns  BCTPOCHHBIX, MPUCTPOCHHBIX W  KPBIIHBIX  KOTEIBHBIX  CIEAYET
IIpeayCMaTpUBaTh aBTOMAaTU3UPOBAHHBIE KOTJIBI ITOJIHOW 3aBOJCKON T'OTOBHOCTH.

Hcnonp30BaTh )KUIKOE U TBEPAOE TOIUIUBO ISl KPBIIIHBIX KOTEIBHBIX 3aIpEIIeHO,
a B KOTEIbHBIX, PACHOJIOKEHHBIX B TMOJBaje, HE JOMYCKAaeTCs HCIOIb30BaTh
ra3o00pa3Hoe U KUJAKOE TOIUTMBO C TEMIIEPATYPOI BCIIBIIKHU MapoB Huxke 45 °C.

st xoTenbHOM HEOoOXOIMMO NpelycMaTpUBaThb COOPYKEHUE OJHOM JBIMOBOM
TpyOBI, TPOEKTUPOBAHUE MOCIEAYIOMUX TPYO JOKHO UMETh TEXHUKO-3KOHOMHUYECKOE
000CHOBaHHE.

10.2. 3panns koreabHbIX. KoMIIoHOBKa 000pyp10BaHus

[Ipu mMpoeKTUPOBAHUU KOTENBHBIX CIEAYeT 00ECHEeUnTh EIHMHOE apXUTEKTYypHOE U
KOMIIO3UIIMOHHOE pPEIlIeHHE BCEX 3JaHUi U COOpYKEHMUH, MpOoCcTOTy (acagoB, a TaKkKe
IPEAYCMOTPETh  IPUMEHEHHE  OSKOHOMHMYHBIX  KOHCTpykuui. IIpoektupoBanue
BCTPOCHHBIX, IPUCTPOCHHBIX U KPBIIIHBIX KOTEJIBHBIX JOJKHO BECTUCH B COOTBETCTBUU C
TpeOOBaHUSMU CTPOMUTENBHBIX HOPM M MpaBWJI TEX 3JaHUW M COOPYXKEHHH, A
TEIIOCHA0KEHHSI KOTOPBIX OHU MpeIHa3HAYEHBI.

OO0bEeMHO-TUTAHUPOBOYHBIE M KOHCTPYKTHBHBIE PEIICHUS 3aHUA U COOPYKEHUH
KOTEJIBHBIX JIOJDKHBI IOMYyCKAaTh BO3MOXKHOCTh UX PACIIUPEHUs, JJIS YETrO JOJDKHA OBITh
OCTaBlieHa CBOOOJHOW OJHA W3 TOPIEBBIX CTEH 3JaHHUSI KOTENBHOW, KOTrJa TaM
UCIIOJIb3YIOTCS TOJBKO IapOBBIE WU TOJILKO BOJIOTPEHHBIC KOTIBI, M JBE CBOOOTHBIX
TOPUEBBIX CTEHBI, KOTJAAa TaM HCIOJIb3YIOTCSI BOJOTPEUWHBIE M TApPOBbIE KOTIBL. B
MOCJIEIHEM CJIy4ae PacUIMPEHHUE B OJIHY CTOPOHY HJIIET IPHU HCMOJb30BAHUHU IMAPOBBIX
KOTJIOB U B JIPYTYIO CTOPOHY - IPHU KCIOJIb30BAHUU BOAOTPEUHBIX KOTIOB. KOHCTpyKIuMs
TOPLEBBIX CTEH JIOJDKHA MPEAYCMaTPUBATh BO3MOXKHOCTD TAKOTI'O PACIIUPEHUS.

BCTpOCHHBIe KOTCJIBHBIC OT CMCXKHBIX HOMCLI.[GHI/Iﬁ, a IIPUCTPOCHHLBIC KOTCJIIBHBIC OT
OCHOBHOTO 3aaHuA, CJICAYCT OTACIATL MNPOTUBOMNOXKAPHBIMHU CTCHAMU 2 THIa.
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BHYTpeHHI/IG IMOBEPXHOCTHU CTCH BCTPOCHHBLIX M KPBIIMIHBIX KOTCJIBHBIX JOJIKHBI OBITH
OKpalICHBI BJIarOCTOMKHUMHU KpaCKaMH.

B wuHauBHMIyanbHBIX KOTEIBHBIX, pa0OTAIOMIUX HA >KUAKOM M Ta3000pa3HOM
TOTUIMBE, CIIEYET MPeaycMaTpUBaTh JETKOCOPAChIBAEMbIE OTPaXIAIONINE KOHCTPYKIIHH.
Pacuer mnomanu takoil koHCTpykiuu Beaetrcs u3 yciosus 0,03 M> Ha 1 M 0Obema
MOMEIICHUS, B KOTOPBIX HaXO/SITCS KOTJIBI.

Bce nBepu KOTENBbHON TOJKHBI OTKPBIBATHCS TOJIBKO HAPYXKY.

[Ipy mpOEKTUPOBAHUM OTOIUIEHWS] M BEHTWISALMHU B 3JaHHUSX KOTEJBHBIX CIIETYET
IpeyCMaTpUBaTh:

- II0 BO3MOXKXHOCTH C€CTCCTBCHHYIO BCHTHUJIAIHIO, €CJIIM 3TO HCEBO3MOXKHO, TO
BCHTUJIATIHIO C MCXaHHNYCCKHUM HO6y)KI[eHI/IeM. MexaHquCKon BCHTUJIATIHIO
’KeJIaTeIbHO HE MCIO0IL30BaTh BO H30€KaHHE Pa3pCIKCHUA B KOTCIIbHOM ILICXC;

- 3-KpaTHBIA BO3JyXO0OOMEH KOTEIBHOTO IleXa Mpu paboTe Ha Ta3000pa3HOM
TOIIMBE, 0€3 ydera BO3ayxa, TpeOyromerocs Ha ropeHue. KOHCTPYKIHS BBITSIKHBIX
BEHTWJISITOPOB JIJISl TAKUX IIEXOB JODKHA HCKITFOYAaTh BO3MOXHOCTh HCKPOOOPa30BaHUs;

- TIpYU HEOOXOJMMOCTH - OYHCTKY 3arpsi3HEHHOTO BO3/yXa Mepell BHIOPOCOM €ro B
atMocdepy;

- pacueTHyIO TeMIlepaTypy BO3JlyXa B XOJIOAHBIM IEPHUOJA TOJa B IOMEIIECHUU
KoTesbHOM He HWwke 12 °C m He Bpime yeM Ha 5 °C MO OTHOLIEHHMIO K HapyKHOU
TeMIepaType Bo3AyXa B JICTHUN MEPUO.

KommnonoBka (pacmoiioxkeHrne) o00pyIdOBaHHsS KOTEIBHOW MOJKHA OO0ECrednBaTh
ONTUMATBHYIO MEXaHU3AIIUIO U aBTOMATH3AIUIO0 TEXHOJIOTHYECKHUX MPOIECCOB, YI00CTBO
1 6€301acHOCTh pabOThI IKCITYaTalIMOHHOTO ¥ PEMOHTHOTO TMepcoHaia, MUHUMATbHYIO
MPOTSHKEHHOCTh  TPYOONPOBOJIOB, Ta30BO3/IyXOBOJOB, MHWHUMAJbHBIE 3aTpaThl Ha
COOpY)XKEHHE KOTENbHOW U T.N. Bce pemieHus nmpyu KOMIOHOBKE 00OpYAOBaHUS JTOJKHBI
OTBEYaTh TPEOOBAHUSAM CaAHUTAPHBIX HOPM, TMIPaBUJ TEXHUKU OE30MACHOCTH,
IIPOTUBOIIOKAPHBIX HOPM U APYTUX PYKOBOJSIIUX JOKYMEHTOB.

Hau6onee 5kKOHOMHYHOMN U pallMOHAIILHON KOMIIOHOBKOM MapoOBbIX U BOJOTPEHHBIX
KOTJIOB CUMTAeTCs IapajuleIbHOE MX PAacIoJIOKEHUE, a TakkKe IapaJuleIbHOe
pAacIoyIoKeHNe BCIIOMOTATEIbHOTO 000PYI0OBaHUS.

BHe 3maHMIl KOTENBHBIX, HA OTKPBITBIX IUIOMIAJKAX, JOMYCKAeTCs pa3MellaTh
TATOJIYyTHEBBIC MAIIMHBI, 30JI0YJIOBUTEINHN, €adPATOPhl, OCBETIUTENIH, OAKU PA3TUIHOTO
Ha3HaueHMs, IojorpeBarenu Masyra. Ilpy 3TOoM  ciegyer mnpeaycMaTpuBaTh
MEpPOIPHUATHS 1O 3allUTe TPYOONpPOBOJOB U apMaTyphl OT 3aMep3aHusl B IEPUOJ
OTPULATEIIBHBIX TEMIIEPAaTyp HAPYKHOTO BO3JyXa, a TAaKXKE MEPOIPHUATHS IO OXpaHe
OKPY’KAIOLIEH CPEbl OT 3arPsI3HEHMS U 3alUTe OT LIyMa.
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[Ipn npoekTHpoBaHUM KOTENBbHBIX M1 CEBEPHOM CTPOUTEIBHO-KIMMATUYECKON
30HBl BHE 3JaHHUA KOTEJIBHOW JOMYCKaeTCsl pa3MellaTh 30J0yJIOBUTENH, Oaku-
AKKYMYJISITOPBI CUCTEMbI LIEHTPAIM30BAHHOTO TOPSIYEro BOJOCHAOKEHUS U OCBETIUTEINH,
a CUCTEMBI IUIAKO30JI0YAAIEHUS CIEAYET MPEyCMaTPUBATh C CYXUM MEXaHUYECKUM HJIIU
ITHEBMAaTUYECKUM yNaJ€HUEM IIaka M 307bl. CaMM KOTEIBHBIE, COOpYKaeMbIE B
CeBepHOil 30He, OTHOCST K IEPBOI KaTeropuu, HE3aBUCHUMO OT KaTeropuu MoTpeouTeen
TEIUIOTHI 110 Ha/IEKHOCTH TEIIJIOCHA0KEHHUSI.

OTKpbITast yCTaHOBKA TATOJIYTHEBBIX MAIIUH B pallOHAX C pACUETHOM TEMIIepaTypoi
HapyXHOTO Bo3ayxa Hxke MUHYC 30 °C BO3MOKHA, €CJIM 3TO JIOMYCKAETCI MHCTPYKIUEH
3aBOAA-U3TOTOBUTEIIA.

JIis  BCTPOCHHBIX KOTENIBHBIX JOJDKHO MPEIyCMAaTPHUBAThCS TEXHOJIOTHMYCCKOE
00opyI0BaHKEe, TEXHHUYECKHUE XapaKTEPUCTHKH KOTOPOTO MO3BOJISIOT YCTAHABINBATEH €r0
6e3 pyHIIaMEHTOB.

[Ipy pa3memieHUyd KOTJIOB W BCIIOMOTATEIbHOTO OOOpPYAOBAaHUSA B KOTEJbHBIX,
YCTPOWCTBE IUIOMIAJ0K M JIECTHHUI JUIsI OOCITYXUBaHHS CJEIyeT pPYKOBOJCTBOBATHCA
"IlpaBunamu  ycTpoiicTBa W 0O€30MACHOM JKCIUTyaTallid MapoOBBIX W BOJOTPEHHBIX
koTioB" [8], yrBepxkaeHHbIMU ['ocroprexHaazopom P®, m npyrumu pyKkOBOASIIMMU
JIOKYMEHTaMH.

KomnoHoBKka 00opyaoBaHus BbIOMpAETCS MPH MPOCKTHUPOBAHUN B COOTBETCTBHH C
KJIIMMAaTHYECKUMU YCIOBUSIMU U PAOHOM PACIIOJIOKEHHS KOTEIBHOM, TaAKKE 3aBUCUT OT
BUJIa TOTUIMBA, THIA U MOIIHOCTH KOTJIOB, CITOCOOOB OYHMCTKH T'a30B U APYTUX (PakTopoB
1 MOXKET OBITh TTO/pa3jieiicHa Ha THIIbI, TOKa3aHHbIC Ha puc. 10.1.

OTkppITass KOMIIOHOBKAa 00OpyIOBaHUs, KOrjJa KOTJIbl W 000pydoBaHHE
pacroyiaraloTcsi BHE 3[JaHHs  KOTEIbHOW, MpPHUMEHSETCS TpH  OJaronpusTHBIX
KJIMMaTUYECKUX yCIOoBUsIX. B ycrnoBusix Poccun oHa MpakTHUECKH HE UCTIONb3YETCS.

KOMITOHOBKA
TEIUIOTEHEPHUPYIOIIEH VCTAHOBKH

/ v A

OTKPLITAA [TOJIYOTKPBITAS 3AKPEITAS

Puc. 10.1. Tumnsr KOMIIOHOBOK 000PYI0BaHUSI TETUIOTCHEPUPYIOIINX YCTAHOBOK

[TomyoTkpbITasi KOMIIOHOBKA TPEIONIAraeT, YTO 4acTh OOOPYIOBAaHUS HAXOJIUTCS
BHE 37aHUSI KOTEJIbHOW WU K€ HUXKHSAS 4YacTh KOTJIOB HaXOJWTCS B TMOMEIICHUH, a
BEpPXHSS 4acTh - BHE 3JaHUs. Takol TUN JAOCTAaTOYHO IIMPOKO HCIIOIB3YETCS B FOXKHBIX
parioHax Poccuu u ee cpenHen mmomnoce.

3aKpBITYI0 KOMIIOHOBKY OOOpPYJIOBaHHUS TETUIOTEHEPUPYIOIIMX YCTaHOBOK, KOTJa

KOTJIBI H 060pyz[OBaH1/1e HaxogsdaTCa B IIOMCIHICHHU KOTCHBHOfI, PCKOMCHAYCTCA
IIPUMCHSTDH B paﬁOHaX C JKCCTKMMHU KIIMMAaTUYCCKUMHU YCIIOBUAMMU.
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10.3. DkcuryaTanus TeIIOTeHEPUPYIOIIUX YCTAHOBOK

[TapoBble M BOJOTpeiiHBIC CTalMOHAapHBIE KOTIBI (nmaBineHue Oosee 0,17 Mlla,
TeMrepatrypa temtoHocutens 6omnee 115 °C) oTHocATcs K 00BEKTaM, MOAHAA30PHBIM
[ocroprexnagzopy P®, nyck B paboTy © OSKCIUTyaTalusi KOTOPBIX CTpPOTO
pernameHnTupoBana "[IpaBuiamMu ycTpoiicTBa U 0€30MacHON AKCITyaTallid MapoOBBIX U
BOJIOTPEMHBIX KOTIOB" [8].

B nmpomecce aKcrulyatanuu  IEPUOJUYECKH IIPOHM3BOIAT  OOCIICIOBAaHHE M
TEXHUYECKOE OCBHUJICTEILCTBOBAHUE KOTJIOB C IEIbI0 IPOBEPKH TEXHUYECKOTO
cocTosiuusi, cootBeTcTBUs ero '"llpaBumam" wu s omnpenesneHUus BO3MOXKHOCTH
JaJIbHEUIIEN SKCIUTyaTalllH.

OkcIryaTays KOTjIa 00CIyKUBAIOLUIMM NEPCOHAJIOM 3aKJIKYAeTCsl B IPOBEACHUU
omnepanuii, noka3aHHbIX Ha puc. 10.2.

OCHOBHBIE 3TAIIbI 3KCIUTYATALIMH
TETUTOrEHEPHPYIOIEH YCTAHOBKH

i v A

[MoaroToeka M mmyck OGcnyaHBaHME KOTIA OcTaHOBRKA KOT4
KOTIa BO BpeMs paboTh!

Puc. 10.2. Dransl 06cmyKUBaHUS TEIUIOT€HEPUPYIOLIEH YCTaHOBKH
Iloozomoeka komna Kpaﬁome U e2o nyck

[Tepen myckoM KOTJa B IKCIUTyaTallMIO OCYIIECTBISIOT €ro ocMotp. st sToro
NPOM3BOAAT HAPYKHBIH OCMOTP KOTJIAa M OOOpYIOBaHMS, MPOBEPSIOT HCIPABHOCTH
apMaTypbl, TOIIKK U TOILIUBOIOA4H, Ta30X00B, B3PHIBHBIX KJIAllaHOB, Ja30B, JIIOKOB U
T.11. OnpobyroT paboTOCTIOCOOHOCTh HACOCOB, BEHTHJISITOPOB, JABIMOCOCOB U JPYTrOrO
o0opymoBaHMs TMyTEM KPaTKOBPEMEHHOIO €ro BKIIOYeHHsA. Eciu ecTh yBepeHHOCTh B
UCIPABHOCTH KOTJIa M 000PYA0BaHHUs, HAUNHAIOT 3aIOTHEHNE KOTJIa BOIOM.

3amoyiHeHNEe KOTJIa BOJIOW HAYMHAIOT C OTKPBHITHS BO3AYIIHBIX KPaHOB (E€CIH OHU
UMEIOTCSI) Ha KOTJIE W DKOHOMai3epe WIN MPUITOTHUMAIOT MPEAOXPAaHUTEIbHBIN KiamaH
Ha KOTJE WM BepxHeMm OapabaHe JUIsi BBITyCKa BO3JyXa U3 MapOBOJASHOM CHCTEMBI
KOTJIa. 3aTe€M OTKPBIBAIOT MUTATEIbHBIN KJIaNaH U 4epe3 SKOHOMan3ep 3aloHII0T KOTel
NUTAaTEIbHON [€adpUPOBaHHOM ropsuyerd Boaod ¢ Temmeparypor 50..100 °C.
3amoysiHeHUEe KOTJa BOJOW MPOW3BOASAT MEUICHHO, B TedeHue 1..2 dYacoB, s
MIPEIOTBPAIICHHUS OMACHBIX TEMIIEpAaTypHBIX HANpsHKeHUH B MeTaiuie OapabaHa u TpyOax
kotna. Ilocme 3amomHeHWsT KOT/Ia BOMOM BO3AYIIHBIE KpaHBl 3aKpBIBAIOT, a
NPeOXPaHUTENbHBIC KJIallaHa OIMYCKAIOT, W TOJIBKO TMOCJTE 3TOTO HAYWHAIOT PACTOIKY
KOTJIA.

[Ipu pacTomnke KoTja HEOOXOIMMO CHauajga MPOBEHTUIUPOBATH Ta30X0JIbI KOTJIa B
TeueHue S...15 MUHYT, U JIMIIb 3aT€M 3a)KUTaTh CJIOW TOIUIMBA Ha PEHIETKE C MOMOIIbIO
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PACTOMOYHBIX Ma3yTHBIX WJIM T'a30BbIX (POPCYHOK WM, B KpallHEM ciyyae, C OMOUIBIO
npoB. Ilpu 3TOM yTheBON BEHTHIIATOP JOJIKEH ObITh OTKJIIOYEH, a IIHOep B ra3oxojie 3a
KOTJIOM JIOJKEH OBITh ciieTka MpUOTKpHIT. [Ipu pacTornke KOTia BeAyT HENpEpbIBHOE
HaOJt0/IeHre, 4ToObl HE BO3HUKIIO Teyell uepe3 TpyObl M HEIUIOTHOCTH 0OOpYyIOBaHUS
komia. llocnme 3aropaHust ciosi TOIUIMBA Ha PELIETKE BKIIOYAIOT JbIMOCOC, 3aTEM
NYyThEBOW BEHTHJIATOP, M TOJBKO IOCJIE ATOrO0 HAYMHAIOT YBEJIWYUBATH TATY B ra30BOM
TpaKTe KOTJIa.

[lpu paGoTe Ha >KUAKOM M Ta3000pa3HOM TOIUIMBE JJIs MPEIOTBpAIICHUS
o0pa3oBaHusl B3PHIBOOMACHBIX CMECEH I'a30B M MapoB TOIUIMBA C BO3YyXOM TI'a30XO0Jbl
KOTJIa JOJKHBI OBITh IPOBEHTUJIMPOBAHbBI B 00s13aTelnbHOM mopsanke B tedenue 10...15
MUHYT (mpuMepHO 57% B3pBIBOB M XJIONKOB B Ta3u(UIIMPOBAHHBIX KOTEJIbHBIX
IPOUCXOJUT B MOMEHT PACTONKHM KOTJa IIPU BBOJAE B TOIKY 3ananbHMKa; 15% - mpu
noBTOpHOM po3xure). Ilocie 3Toro B TONKy BBOJOUTCS pacTonouyHas (OpcyHKa WU
BKJIFOUAETCS 3alaJIbHO-3AIMTHOE YCTPOMCTBO, OTKPBIBAETCA 3a/BM)KKA IOJIaYM TOILIMBA
B (DOPCYHKY TOIIKH H MOJKUTAETCS (aKed.

[Ipy Hamuyuu B KOTJIOArperate BO3AYXOIIOJOrpeBaTeliss BO U30ekaHUE KOPPO3UU
ero Tpy0 BO31yX, HAYLIMIA Ha TOpEHHE, MPOITYCKAIOT TOMUMO BO3yXOIOI0TpeBATENs 110
TeX Mop, MOKa TeMIepaTypa yxoAsauux razos He nocturuet 120 °C u 6onee.

Pacronka KOTIIOB CpelHEro NaBlieHUsI OOBIYHO MPOBOAMUTCS B TeUeHHE 2...4 4acoB
O CIIEUATLHOMY TpaduKy.

Oocnysycusanue Koma 60 epems padbomut

[Tpy oOcny)KMBaHMHM KOTJIa B TIEPUOJ €Tr0 SKCIUTyaTallid BEIyT HEMPEPbIBHBIM
KOHTPOJIb 3a paboToil caMoro Komia u obopynoBanus. [lpm 3ToM mommepkuBaeTcs
HOPMAJIBHBIA PEXUM IKCIUTyaTallid, KOTOPBIM oOecmeunBaeT TpeOyemyro BBIPAOOTKY
napa Wid TOpsSYei BOJbI 33JJaHHBIX IMApaMETPOB MPH HAUMEHBIIMX 3aTpaTaxX TOIUTMBHO-
PHEPTETUYECKUX PECYpPCOB B YCIOBHUSX O€30MacHOW W HAACKHOW paboThl KoTia. B
Cily4ae BO3HUKHOBEHHMS HEIITATHBIX CUTYAIlMi BOCCTAHOBJIICHHE HOPMAIBHBIX PEKUMOB
JOJKHA MPOBECTH aBTOMATHUKA KOTJIA WIIH JEXKYPHBINA MEPCOHAT KOTEIBHOM.

[Ipu skcruTyaTanuu KOTJIa CIeasIT 3a HCIPAaBHOCTHIO paboTHl BCEro 000pyI0BaHUS U
HE peke OJHOrO pa3a B CMEHY MPOBEPSAIOT HCIPABHOCTh JEHCTBUS MaHOMETPOB,
IpeI0XPaHUTENbHBIX KJIAMIAHOB U BOJOYKAa3aTelbHbIX MPUOOPOB Ha OapabaHe KOTIa.

Bribop onTUMaNbHBIX PEKUMOB pabOTHI, T.e. yIpaBieHHe paboToW KOTIa,
OCYIIECTBIISIETCS C TIOMOIIBIO CHUCTEM aBTOMATH3allMU, TaKWX KakK TOJepKaHue
ONTUMAJIBLHOTO COOTHOIIICHUSI TIPU TOPEHUH "TOIUTMBO - BO3AYX', CO3/aHHUE Pa3pEeKEHUS
Ha BBIXOJI€ U3 TOMOYHOI Kamepsl B nipeAenax 20...40 Ila u T.n. Hapymenus HopMainbHOTO
X0JIa TEXHOJIOTHUECKHUX MPOIECCOB B KOTIAX MOTYT BBI3BATh TSKEINBIE MOCIEACTBUS U
aBapUH OTOMHMTEIBHBIX CUCTEM.

B mepuwon skcrutyatanuu  0OCITYKMBAIOIIUN MEPCOHAN KOTEIBHOM  JOJIKEH
coOMoIaTh TpaBWiIa TEXHUKHA OE30MaCHOCTH, CaHWTAPHBIE W MPOTHUBOMOKAPHBIE
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npaBuna, mpaBuia [ocroprexHam3opa P® wu uHCTpyKumH 10 0OCTYXHBaHUIO
000pyTI0BaHMS KOTEIHHOM.

Jlnst BoccTaHOBIEHUST pabOTOCTIOCOOHOCTH KOTJIOB M OOOpPYAOBAHMSI OPraHU3YIOT
UX PEeMOHT. PEeMOHTHI MOTYT OBITh TEKYIIMMH, BOCCTAHOBUTEIBHBIMH, KallUTaIbHBIMH,
IUTaHOBBIMU M BHETIJIAHOBBIMH. Taxke MPOBOAUTCS MEXPEMOHTHOE 00CTyKHBaHHE.

Texymuii peMOHT TPOBOAST C IENbI0 OOECHEUYEHHUsS] HOPMAJLHOM SKCIUTyaTalllu
KOTJIOB U 000PYZOBaHUSI B MEKPEMOHTHBIN nepuol. [Ipu Takom peMOHTE KOTEI MOXKET
OBITh YACTUYHO pa300paH C EIbI0 3aMEHbI M BOCCTAHOBJICHUS N3HOIICHHBIX YacTeH.

BoccTraHOBUTENBHBIA PEMOHT IPOBOAUTCS C LEJIBbK) YCTPAHEHUS MOBPEXICHUN
KOTJIOB U OOOpYJIOBaHHUS, BBI3BAaHHBIX aBapUsIMU, TMOXKapaMHu, IOCIE ITUTEIHLHOTO
0e31eiicTBUSA U T.II.

KanuranbHblii pEMOHT KOTJIa IIPOBOJAUTCS C LEIBIO JOBEAECHUS €TI0 XapaKTEPUCTUK
JI0 TPOEKTHBIX W PACUYETHBIX 3HAYCHHH. JTO HamOoJiee MOJHBIM MO 00BEMY PEMOHT
KOTJIa, COIPOBOXKJIAEMBbI YaCTO YCOBEPIICHCTBOBAHMEM €TI0 KOHCTPYKIUU U

000pyTI0BaHMS.

HpI/I INIAaHOBOM PEMOHTEC, IMPOBOAMMOM CTpPOro I10 IINIaHYy, BOCCTAaHAaBJIMWBAIOT
KOTCJIIBHOC O60py,[IOBaHI/Ie A0 IICPBOHAYATIBHOI'O pa6oqer0 COCTOsIHUAA.

BHennaHoBBIMI PEMOHT OCYHIECTBISICTCS B MEPUOJA JKCIUIyaTalldd KOTJa IpHU
BHE3AITHOM BBIXOJIC €r0 000pYAOBaHUS U3 CTPOS.

MexxpeMOHTHOe O0CTy)KHBaHHE, MPOBOAMMOE B TEPHOA OIKCILTyaTaIlldiH KOTJIOB,
BKJIOUAeT B ceOst yXxoJ 3a o0opynoBaHHuEeM (CMa3Kka, 00THpKA, YUCTKA, MEIKHH PEMOHT
000pyZOBaHUsI) M PETYJISAPHBIA HAPYXHBIA OCMOTp JUIsl BBHISBICHHUS CTENEHU H3HOCA
JIeTalied 1 CBOEBPEMEHHOW MX 3aMEHBI.

Ocmanoeka komaa

OcraHoBKa KOTJa, TMPOBOJMMAsi B COOTBETCTBUU C  IPOU3BOJACTBEHHOMH
WHCTPYKIIUEH, MOKET OBITH IJIAHOBOW, KPATKOBPEMEHHOW 1 aBapUITHOM.

[1naHoByI0 (MONHYI0) OCTAaHOBKY KOTJa MPOBOJAT MO TpadHUKy B ONpeAesIeHHOMN
NOCJIEJOBATEIBHOCTH.

1. Tlpekpamatror mogauy TtoruiuBa. [Ipu ciioeBOM CKMraHWW JOKHUTalOT €ro Ha
pelieTke.

2. IlpexpaiaroT moaady BO3/1yXa 1yTheBbIM BEHTUISITOPOM.
3. Bentunupytot okosio 10...15 MuH ra3oxo/ipl KOTja ¢ HOMOIIBIO ABIMOCOCA.

4. OTKIIIOYAIOT IBIMOCOC M 3aKPBIBAIOT MIHOEP B ra30X0/1€ 32 KOTJIOM.
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5. OTKIIOYaT KOTEI OT NapoBOM MAarucTpaid M OTKPBIBAIOT IMPOAYBKY
naponeperpesarens Ha 0,5...1 4 11t ero oxXJmaxaeHusl.

6. OuuIAIOT TOMKY KOTJa OT OCTAaTKOB TOIUIMBA, 30JbI M IIUIAKA, a U3 HIJIAKOBOTO
OyHKepa yIasioT [IUTaK U 30I1y.

7. J1ar0T KOTIIy OCTBITh €CTECTBEHHBIM IIyTEM B T€UeHUE 4...6 4.

8. IlpoBeTpHBalOT ra30X0Abl KOTJA C IOMOIIBIO €CTECTBEHHON TATH B TEUCHHUE
4..6u.

9. OTkpBIBalOT MHOEP B Ta30X0/1€ 32 KOTJIOM U BKIFOUAIOT JBIMOCOC JIJIsI YCKOPEHUS
OXJIAXKICHUSL.

10. IIpu goctuxxennn temmnepaTypsl Boabl B koTiie 70...80 °C 1pIMOCOC OTKIIIOYAIOT,
3aKpBIBAIOT MIMOEP B ra30X0€ 3a KOTIOM U yAalsioT Boay. [Ipu cmycke BOJbI, KOTOPBIA
MPOU3BOAT JOCTATOUYHO MEJJICHHO, OTKPHIBAIOT BO3AYIIHBIE KpPaHbl Ha KOTIE WIIH
MPUIIOAHUMAIOT NIPEJOXPAHUTEIbHBIE KIIAMlaHa.

11. OrcoenuHsAIOT KOTEN OT MAarucTpajeil W JApPyTHX KOTJIOB YCTaHOBKOM
METAJUIMYECKUX 3arIyHIeK MeXAy (IIaHIaMu.

KpaTrkoBpemeHHass OCTaHOBKA KOTJAa IIPOM3BOAUTCS IIPU HAPYLIEHUU €r0
HOpMaJbHOM paboThl BCIEACTBHE HEUCHPABHOCTU OOOPYIOBaHUSA, KOIJAA MOXKET
BO3HUKHYTbh aBapuiiHas curyauus. IlocienoBaTesbHOCTD BBIIIOJIHEHUs ONEpalUui 31eCh
TaKas K€, KaK Y IIpU IJIAHOBOM OCTAHOBKE KOTJIA.

ABapuiiHasi OCTAaHOBKA KOTJIa TPOU3BOJUTCA B CIECAYIOIIUX CIy4asX:

- IpeKpaTuiach rnojaya ra3a Wik Bo3ayXa IpU ra30BOM TOIUIMBE WU MOBPEKICHBI
ra3oMpoBObI M Ta30Bas anmnapaTypa;

- IPY B3PBIBE Ta30BO3YIIHON CMECH B TOIIKE MJIM Ta30X0aX KOTJIa;

- PEKpaTUIIach 10Jja4a JIEKTPOIHEPIUH;

- TaBJICHUE B KOTJIE TIOJIHSJIOCH BBIIIIE pa3pelIeHHoro npeaena 6onee yem Ha 10% u
MPOJIOJKAET PACTH, HECMOTPSI Ha MpEKpalleHue MoJayd TOIUIMBA, YMEHBIICHHUE TATH U
JyThsl U YCUIIEHHOE MUTAHUE KOTJIa BOJIOK;

- IepeCTalin HeﬁCTBOBaTB MaHOMCTPEBI U 00a MNpCaAOXpPaHUTCIIbHBIX KilallaHa,

- MPOM3OIIEN yIMYCK BOABI U3 KOTJIa (HIM)KE HIDKHEH KPOMKH BOJIOYKa3aTEIHHOTO
crekia. [lognmuTka KOT/Ia BOJIOM MpH 3TOM KaTeropu4ecku 3amperieHal);

- NpU TIOBBIIIEHUU YpPOBHS BOABI B OapabaHe KOTJIAa BbIIE BEpPXHEW KPOMKHU

BOOOYKA3aTCJIIbHOT'O CTCKJIA U CCJIN HpOJIYBKOﬁ KOTJIa HEC yaacTCsAa CTa6I/IJ'II/I3PIp0BaTI) nin
CHHU3UTH YPOBCHB BO/IbI,
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- IIPU BBIXOJIE€ U3 CTPOSI BCEX BOAOYKA3aTeIbHbIX IPHUOOPOB;

- MPU HAJIWYUU CYIIECTBEHHBIX TOBPEXKICHHUN 3JIEMEHTOB KOTJa (pa3pbiB TpyoO,
MOSIBJICHUE TPEIINH, BBITYYHH, TEYHU U T.11.);

- mpu OOHApYKEHWU HEHOPMaJIbHOCTEel B pabore obOopynoBaHus (yaapbl, CTYKH,
BUOpALIMSI, MOBBIIIEHHBIE IIYMBI U T.11.);

- pa3pylIeHue KIaJKki 1 OOMYPOBKH KOTJa;
- IIpU [T0Kape B KOTEIBbHOM U IPYTHUX CIydasX.
[Tpu aBapuiiHOil OCTaHOBKE KOTJIa HEOOXOAUMO:

1. TlpekpaTuTh Tomauyy TOIUIMBA W BO3/yXa, OCIAOUTH TATY B Ta30BO3YITHOM
TpakKTe KOTJIA.

2. OTKJII0YUTH KOTEN OT IJIaBHOM MapOBOM MarucTpanu.

3. IlpexpatuTh TOpeHHE TOIJIMBA B TOMKE KOTJA IMYyTEeM YJaJCHHUS TOPSIIETO
TOIUIMBA UJIM OCTOPOKHOU €ro 3aJIMBKHU BOJOM.

4. BpimycTuTh map 4epe3 MNPUIOAHATHIE MPEIOXPAaHUTEIbHBIC KianmaHa WA
aBapUMHBIA BEHTUIIb. J[BIMOCOC OTKJIIOYAOT TOJIBKO ITOCJIE TOr0, KaK BBIMAET OCHOBHOE
KOJIMYECTBO Mapa M3 KOTJa.

[Ipn 3aropanum caxu wiaum "yHoca" TOIUIMBA B Tra30XoJax KOTia CIEAYyeT
HEMEJICHHO IMPEKpaTUTh I0Aady TOIUIMBA W BO3JAyXa M OTKIIOYHUTH JBIMOCOC,
IIOJIHOCTBIO 3aKPBITh BO3JAYIIHYIO M Ta3oBYIO 3acioHKH. [locie mpekpaiieHusi ropeHus
HEO0OXO0IMMO Cpa3y MPOBEHTUIUPOBATH TOMKY.

10.4. TexHMKO-IKOHOMHUYECKHE NMOKA3ATEJIH YCTAHOBOK

Onenka 3¢ exTUBHOCTH pabOThl TEMJIOTEHEPUPYIOUIEH YCTaHOBKM MOXKET OBITh
IIPOBEJICHA C UCIIOJIb30BAHUEM TEXHUKO-DKOHOMHUYECKHX MokKazareneil. CyliecTByer aBa
BUJIA TIOKa3aTeNiel: KOMTUYECTBEHHbBIE (a0COMIOTHBIC) M KAUeCTBEHHBIE (OTHOCHTEIBHBIE).
HekoTopsble U3 HUX IPUBEACHBI HUXKE.

K xomuyecTBEHHBIM TIOKa3aTemsiM pabOThl  TEIJIOTEHEPHUPYIOMIEH YCTaHOBKHU
OTHOCHIT:

ool - TO;OBOM OTITYCK TEIUIOBO# sHeprun notpeduressm, ['J[x (wmu [kan);

Oycr - YCTaHOBJIEHHAs TEIUIOBash MOIIHOCTH TEIUIOTEHEPUPYIOUIEH YCTAHOBKH,
MBT;

121 - romoBast BRIPaOOTKA TEIUIOBOW SHEPTHH TEILUIOTEHEPUPYIOMIEH YCTAHOBKOMA,

I'JIx/r.;
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' - romoBoe MOTpeOJEHHE DHEPIMM Ha COOCTBEHHBIE HYXIbl YCTAHOBKH,

I'JIx/r.;
Broj - TOI0OBOM pacxo HAaTypaJbHOIO TOIUIMBA, T/T. WX ML
Groj - TOIOBOM pacxo.l BOABL, M /T.;
. 3.
O0roy - TOJOBOM pacxXo[ MEeKTPodHepruu, KBr-u/r. umm m°/r;
AT - YACIEHHOCTD MEPCOHANIA TETIOT€HEPUPYIOIIEeH YCTAaHOBKH, Yell.;
Oroy - TOJOBBIE IKCILTyaTallUOHHBIE PACXOBL, P./T.;

Broj - TroooBOH pacxol HAaTypaJbHOIO TOIUIMBA, T/T. WiId M3/T. U JApyrue
[IOKa3aTeu.

K xadyecTBEHHBIM MOKAa3aTEeNIsIM OTHOCST:

Npp - KOADOUIIMEHT MOJE3HOTO JIEUCTBUS YCTAHOBKH OpYTTO, T.€. 6€3 ydeTa 3arpaT
TEIJIOBOM PHEPTUU Ha COOCTBEHHBIE HYK/IbI;

Nuer - KO3QPHUIUEHT MOIE3HOr0 AEUCTBUSL YCTAHOBKH HETTO, T.€. C YUETOM 3aTpat
TEIJIOBOM PHEPTUU Ha COOCTBEHHBIE HYK/IbI;

bo - ynensHBIN pacxo] TOIIMBA Ha €IMHUILY OTIYIIeHHOM Heprud, 1/ J[x;
Sq - ce0ECTOMMOCTB OTITyCKaeMOM IOTPEOUTEIAM TEMI0BOM sHepruu, p./I'JIx;

K3 - koaddunimeHT 3arpy3ku OCHOBHOTO 000pYIOBaHMSI,

Oyer -8760-3,6
Kj = ()l'(}.ﬁ
= BHIP

¥

Kt - mrrateeiid ko3 dunment, uen/MBT, Kyt = ninr\Qycer.

OCHOBHBIM 000OIIAIOIINM TEXHHUKO-DKOHOMUYECKUM TOKAa3aTelieM, OTpakKaroluM
KauyecTBO pPabOThl TEIUIOTCHEPUPYIOIIEH YCTAaHOBKU B IICJIOM, SIBJISETCS CTOUMOCTH
OTMYIIIEHHON MTOTPEOUTENISIM €AMHUIIBI TeTUIOBOM sHepruu, p./I"Jx:

S = Stry (10.1)

a o
OTII

rae Stry - TOJOBbIE AKCIUTyaTallMOHHBIE PACXObl MO TEIIOTEHEPUPYIOLIEH yCTAaHOBKE,
p./T.

l'omoBble  SKCIUTyaTalMOHHBIE  PAcXOlbl  TEIUIOTCHEPUPYIOLIEH  YCTAHOBKH
OTIpeIeNIAI0TCS Kak CyMMa psijia cTaTei, p. /T.
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Sty =Sp 480 + S5 + S + 8 + 8y + S, (10.2)

rae St - TOAOBbIe 3aTpaThl Ha TOIUIMBO; S5 - TOAOBBIE 3aTpaThl Ha KCIOJIB30BAHHYIO
TEIJIOTEHEPUPYIOLIEH YCTaHOBKOM AIIEKTPOIHEPTHIO; Sp - TOJIOBBIE 3aTpaThl Ha
UCIOJB30BAHHYIO BOAY; Say - TOJOBBIE 3aTpaThl Ha aMOPTH3AI[MOHHBIC
OTYHCICHHs; STp - TOJOBBIE 3aTpaThl HAa TEKYIIUH PEMOHT; Sz - ToOAOBas
3apaboTHas IJjlaTa C Y4YeTOM HAuuCICHUH Ha 3apaboTHYIO IUIaTy Ui
HKCIUTYyaTallUOHHOTO TMEepCOHaNa TEIUIOTeHepUPYIOmeH yCcTaHOBKH; Spp -
rOZIOBbIE ITPOYHE CyMMapHBIE 3aTPATHI.

Pacyer cocTaBnsironux ce0ECTOMMOCTH OTIYCKaeMOW TEIUIOBOM B3HEPruu 10
dbopmyine (10.2) mpoBOAUTCS C UCTIONB30BAHUEM CIECIHAIBHBIX METOJUK, CTPOUTEIHHO-
MOHTQXXHBIX U CMETHBIX HOPM C YYETOM CYILIECTBYIOUIMX I[I€H Ha TOIUIMBO, BOAY,
AJIEKTPOIHEPTHUIO U IPYTUE MAaTePUAIbl 1 000PYI0OBAHHE.

YacTto BO3HHUKAET HEOOXOAMMOCTH CPaBHUTH HECKOJBKO BO3MOKHBIX BapHUaHTOB
MIPOSKTHOTO PEIICHUS TEIJIOTEHEPHUPYIOMICH YCTAaHOBKH M BHIOpATh JIJISI CTPOUTEILCTBA
ONTUMANbHBIN. JIJIT 3TOrO ONpeAensioTCsl TPHUBEACHHBIC 3aTpaThl HA  CIUHHUILY
OTITyCKaeMOU TeTuI0BO# 3Hepruu 1o dopmye, p./I'JIx

! Koy
3T1'Y —"-—nfl-q _EHTA’
oIl

(10.3)

rae Ey - HopmatuBHbINA K03QPUIUMEHT 3 (PEKTUBHOCTH, MPUHUMAEMbIN OOBIYHO pPaBHBIM
0,12;

Krry - xanuranbpHble 3aTpaThl HA COOPYKEHHUE TEIIOTEHEPHUPYIOLIEH YCTaHOBKU
(cMeTHast CTOMMOCTb CTPOUTENBCTBA), P.
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11. OXPAHA OKPYKAIOIIEN CPEIbI

[Ipu paboTe TEMIOTEHEPUPYIOMNX YCTAaHOBOK 00pa3yeTcs TOCTaTOYHO MHOTO
BPEHBIX BEIIECTB, 3arps3HSIONIMX OKPYXKAIOIIyl0 cpeay. YacTb 53THX BeEIIECTB
obOpasyeTcsi MpU CX)KUTAHUM OPTaHMYECKOTO TOTUIMBA B TOMKAaX KOTJOB M BBIHOCHUTCS C
JLIMOBBIMH Ta3aMH B BHJIE TOKCUYHBIX Ta30B U MEJIKOJIUCIIEPCHOM 30JIbI YEPE3 TLIMOBYIO
TpyOy, 4YacTh yJajiseTrcs C 30J0M M MUIAKOM, YacTh 0O0pa3yercs MpU TOJTOTOBKE
XUMHYECKH OYMIIICHHON BOJABI M B TEXHOJIOTUUYECKUX MPOIIECCaX U MEPEXOJUT B CTOUHBIC
BOJIbI KOTCIILHOM.

11.1. I'a3000pa3Hblie U TBEP/ble 3arPA3HAIOIINE BelleCTBA

3arpsi3HEHUE BO3IYLIHOW Cpebl TEHIIOTCHEPUPYIOIIMMH YCTAHOBKAMH CBSI3aHO C
BBIOpOCAaMH B JIBIMOBYIO TPYOy MEITKOAMCIIEPCHOM 30J1bI, TOKCUYHBIX Ta30B, TAKUX KaK
NO, NO,, SO,, CO, 6enzanupena u ap. KonudgectBo oOpa3yrommxcs BPpEIHBIX Ta30B
3aBHCHUT OT BHJIa TOIUIMBA M €r0 COCTaBa, OpraHU3alluM MPOILIECCAa TOPEHUS B TOMOYHBIX
YCTPOUCTBAX, TEeMIEpaTypbl TOPEHUS W MHOTHX JApyrux ¢akTopoB. (OCHOBHBIM
MoKa3aresjeM, XapaKTEepU3YIONINM 3arps3HEHUE BO3IYIIHON Cpebl, SBISIETCS BBIOPOC
BPE/IHBIX BEUIECTB B EAMHUILY BpPEMEHH. VX KOJIMYECTBO MOXKET OBITH OMpPENEICHO B
COOTBETCTBUU C HOpPMAaTHBHOM MeTonukou [9]. Huxke mpuBeneHbl BBHIOOPKH M3 ITOM
METOJUKHU.

Pacuem 6v10pocoe meepovix uacmuy
CyMMapHO€ KOJMYECTBO TBEPAbIX YacTHUIl (JIeTydyeld 30kl M HECTOPEBIIETO

TOTUINBA) Mg, TOCTYMAIOMUX B aTMOC(HEPy C JBIMOBBIMH T'a3aMU TEIUIOTCHEPUPYIOIIEH
YCTaHOBKH, MOXKET OBITh OIpeJIesieHo 1Mo (hopmyIie, I/c

AP P .
M 1, =1000- Bayy 7+ ‘;‘296'8* )1 4133‘*5), (11.1)

re B - pacxoa HATypaJIbHOTO TOILJIMBA TEIUIOTCHEPUPYIOIIECH YCTaHOBKOM, KI/C;

“ P
@yy - JOJS 30161, YHOCUMOM Ta3aMH M3 KOTjia; A - 30JIbHOCTh TOIIMBA HAa Pabovyro
Mmaccy, %;

gd4 - IOTCPU TCILJIOTHI OT MEXaHNYECKOM HEITOJTHOTHI CropaHus TOIIJIMBA, %;

Oy’ - HU3IIAs TEMIOTa CrOPAHHMs TBEPIOTO WM XKHIKOTO Torutiea, MJIDK/kr; 32,68 -
TeIuIoTa cropanus yriepoaa, MJx/kr;

N3y - KI1J] 3010ynaBnuBaroiero ycrpoiictsa, %.
Pacuem 6v10pocoe okcuooe cepul

CymmapHoe Koin4yecTBO B rnepecuere Ha SO, OKCHIOB Cephl, BHIOpPACHIBAEMBIX B
aTMoc(depy ¢ IBIMOBBIMU ra3aMU, BBIYUCISIOT IO popMyIie, T/C
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Mg, =20-B-S"(1-ng, X1 =Ny, ), (11.2)

P
rae S - coluep)kaHHE cepbl B TOIUIMBE HAa pabOuyr0 Maccy il TBEPAOTO M KUIKOTO
TommBa (JU1s Ta3006pasHoro Tommea B kr/100 M), %;

B - pacxonl HaTypaJbHOTO TOIUIMBA TEIUIOTEHEPUPYIOMIEH YCTaHOBKOW, KI/C WIH
3
HM/C;

N'so2 - IOJSI OKCHIOB CEpPBI, CBS3BIBAEMBIX JICTYYCH 30JI0H TOILIMBA B KOTIIC,
onpenensiemas u3 Taom. 11.1;

N"so2 - JOJSA OKCHUIOB CEpbHl, VJABIUBACMBIX B MOKPOM 30JIOYJOBHUTEIE,
MpUHUMAaeMasi B 3aBHCHUMOCTH OT IIEJIOYHOCTH opomiatomieid Boabl. s cyxux
3o10yaoBuTenei nN'"sor = 0.

Tabmuna 11.1

J0J11 OKCHI0B cepbl, CBA3BIBAEMbIX JIeTy4ell 3010 TOIIMBA B KOTJIe

Toruso N'so2
Yrau:
9KUOACTY3CKUI 0,02
6epesoBckuii Kancko-AunHckoro 6acceiina:
JUJISL TOITOK C TBEPABIM IIJIAKO30JI0YJaJIEHUEM 0,5
JUTSL TOTIOK C JKUJKHUM IIJIAKO30J0yJaJIEHUEM 0,2
npyrue yriau Kancko-AuuHckoro 0acceiiHa:
JUTS1 TOTIOK C TBEPJBIM IIJIAKO30JI0YJaICHUEM 0,2
JUISL TOIIOK C JKMJIKUM IIIJTAKO30J10YJaJI€HUEM 0,05
YIIIU APYTUX MECTOPOKICHUN 0,1
CrnaH1pb:
3CTOHCKHUE U JICHUHTPAJICKUE 0,8
JOPYTUX MECTOPOKICHUN 0,5
Topd 0,15
Masyr 0,02
l'a3 -

[Ipy Hamuuuu B TOIUJIMBE CEPOBOJOPOJA pacCUYET BBIOPOCOB JOTIOJHUTEIHLHOTO
KOJIMYECTBa OKCHUIOB cephl B mepecyete Ha SO, BeneTcs no ¢hopmysie, r/c

AM g, =|8-8'B{st}(1_ﬂ:m, )(l_ﬂ;t): ), (11.3)

rae H,S - comepxanue cepoBoIopo/ia B TOIUIMBE HAa pabouyro mMaccy, %.
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Pacuem ev10pocoe okcuoa y2nepooa

Pacuer konuyecTBa BHIOPOCOB OKCHAA YIiiepoja BeaeTcs o hopmyie, r/c

q
Mcl“;:B'%'R'QE{]_l_{fas (11.4)

TAc ¢s - IOTCPH TCINIOTHI OT XUMHUYECKOM HEIMOJIHOTHI CropaHusd TOIININBA, %,

R - k03¢ dULMeHT, YUUTHIBAIONIUN TOJTIO MOTEPU TEIUIOTHI BCIEACTBUE XUMHYECKOM
HEMOJIHOTHl CTOPaHUs TOIUIMBA, OOYCJOBICHHYIO HAIWYHEM B MPOIYKTaX
HEIOJIHOTO CrOPaHUsl OKCHUJIA Yriepo/ia; IPUHUMAETCS: ISl TBEPIOro TOILIMBA
- 1; nna mazyra - 0,65; s raza - 0,5;

P
Oy’ - HU3IIAs TEIUIOTA CropaHus TormBa, MJ[x/kr miin M/ .
Pacuem ev1opocoe okcuoos azoma

KonuyectBo BBIOpOoCcOB B mepecuere Ha NO, OKCHIOB a30Ta MOXET OBITh
paccuuTaHo 1o gopmyie, I/c

M:x'u, =B- (1 “-%)\Q}P{KﬂﬂzﬁKBrﬁu(l = Bp}{l = Ba)v (11 -5)

rine Kyo» - YAENbHBIM BBIOPOC OKCHJIOB a30Ta MpU CXKUTaHuu TorumBa Ha 1 MJDk
TeroThl, T/MJIk, mpuaumaemsblii o tabn. 11.2. B tabnune o6o3naueno: D -
MapoMPOU3BOAUTEIBHOCTD KOTINA, T/4; Jk - TeIJIOBas MOITHOCTH TAPOBOTO HIIH
BOJOTPEHHOTO KOTJIA 10 BBEJAEHHOH B TONKY Temiore, MBT, Oy = B - QHP, o -
k03 duUIMeHT U30BITKA BO3/AyXa, MOAABAEMOTO B TOMKY KOTJIA; ¢R - TETUIOBOE

Ox

2
HANpsDKeHHE 3epkana ropenus, MBt/M”, ¢, == ; F3r - mwiomanp 3epkaia
3r

2
rOpeHus KOTia, M ; R - XapaKTepUCTHKA IPaHyJIOMETPHUUECKOI0 COCTaBa yris -
OCTaTOK Ha cUTe ¢ pa3MepoMm sueek 6 mm, %. llpu oTcyrcTBMM HaHHBIX
npuHuMath R = 30%;

Bk - Oe3pazmepHbll  KOOPOUIMEHT, YYUTHIBAIOMIMA  MNPUHIUIHAIBHYIO
KOHCTPYKILHIO TOPEJIKU MPU CKUTAHUU MPUPOJHOIO rasa: I BCEX ITYThEBBIX
TOpPEJIOK HalOpPHOTO THUIIA PABHO 2, JJISl TOPEJIOK MHKEKIIMOHHOrO Thna - 1,6,
JUISL TOPEJIOK IBYXCTYIEHYATOro cykuranus - 0,7, mpu CXKUTaHUU JKUJKOTO UITU
TBEPJOTO TOIUINBA - 1;

B; - 6e3pa3zmepHbI KOAD(UIIUEHT, YUUTHIBAIONIUN BIWSHUE M30bITKA BO3JyXa Ha
o0pa3zoBaHuE OKCHJIOB a30Ta: MPHU C)KUTAHUU TPUPOIHOTO Ta3za u Masyra 3, = 1
+ 0,002(frg - 30); mpu cxuranum TBepjoro TormBa P, = 1, toe fp -
TEeMIlepaTypa BO3/1yXa, I0JaBaeMOro B TONKY Ha ropenue, °C;
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B, - 6e3pazMepHbIii KOADPUITMEHT, YUYUTHIBAIOIINN BIUSHUE W30BITKA BO3AyXa Ha
oOpa3oBaHue OKCHIIOB a30Ta. [Ipu paboTe KOTJIa B COOTBETCTBUH C PEKUMHOM
kaptoit B, = 1. [Ipu pabore xoTia Ha TBepAoM ToruBe B, = 1. B obmem
clyyae MpUHHUMAIOT mpu paboTe korina Ha rase P, = 1,225, Ha Mazyte -
Bo=1,113;

Bp - Oe3pasmepHbll KOIPPUIMEHT, YUYUTHIBAIOUIUI BIUSHUE PEUUPKYIALUU
JBIMOBBIX Ta30B Ha 00pa30oBaHME OKCHJIOB a30Ta: MPU CKUTAHUH MPHUPOIHOTO

raza Pp = 0,16\/19; npu cxurannn maszyta PBp = 0,17 \Np; mpu cxuranuu

TBEPAOI0 TOIUIMBA Pp = 0,075\/19, rae P - creneHb perupKyJIsaluu JIbIMOBBIX
rasos, %:;

Bs - 6e3pazmepHbIil KOADGUIIUEHT, YIYUTHIBAIOMINKN CTYIEHYAThII BBOJ BO3/lyXa B
TOTMOYHYIO KaMepy: MpH CKUTraHUU HpupojaHoro raza Ps = 0,022 - 6; npu
cxurannu mMaszyta s = 0,018 - §; mpu cxxuranuu TBepaoro Torusa B = 0, rae
O - goig BO3AyXa, IOAABAEMOTO B NPOMEKYTOUHYIO 30HY (akena (B
IPOIIEHTaX OT OOIEro KOJINYeCTBa OPraHU30BAHHOTO BO3YXA).

Tabmuma 11.2

YiaeabHbIN BLIﬁpOC OKCH/I0B a30Ta Npu C:KUI'aHUH TOILIMBA

R ik et Pacqem;x t});:;:!g:: and
Tpupomsiit ra3 | napogoit Kyo, = 0,01/D +0,03
BONOrPCHHbIH Ko, =0,013/0, +0,03
MasyT napoBoi Ko, =0,0WD +0,1
BOROr petirLI Ko, =0,0113,/0, +0,1
[pu croesom naposoii u Ko, =0,35.10"a (1 +
:: TONIHBA e +35,46 M}q 70y
| 100
|

Pacuem 6b10pocoe ma3ymHoii 30/1bl 8 nepecuene Ha 6aHAOU

MasyTHas 30512 IpeCTaBISET COOON CIIOKHYIO CMECh, COCTOSIIIIYI0O B OCHOBHOM M3
OKCHUJIOB METaJUIOB. B KayecTBe KOHTPOJUPYIOUIEro MOKa3aTelsiss MPUHAT BaHAIuM, 10
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COJIEP)KaHUIO KOTOPOTO B 30JI€ YCTAHOBIIEH CAaHUTAPHO-TUTHCHUYECKUN HOPMATHB
(npenenvHO Aomyctumas kKoHueHtpauus - [1J1K).

CyMMapHOE KOJIMYECTBO B IIEpECUETE Ha BaHAJUW Ma3yTHOMW 30J1bl, IOCTYNAIOIICH B
atMoc(epy ¢ IBIMOBBIMU Ta3aMH KOTJIA MPU CKUTAHUHM Ma3yTa, MOKHO PAacCUUTATh IO
dbopmyie, T/c

'|.|'
My =Gy B(1 -y )1 ‘PE ; (11.6)

rae Gy - KOTU4eCTBO BaHAAMsI B rpaMMax B | TOHHE KHJIKOTO TOILJIMBA, PU OTCYTCTBUU
JAHHBIX XUMUYECKOTO aHaIN3a BBIYUCIISIOT 10 (hopmyiie, I/T

Gy =2,2224"; (11.7)

Noc - AOJSA BaHaAWs, OCENAOLIEr0 C TBEPAbIMM YAaCTHIIAMH Ha IOBEPXHOCTAX
HarpeBa Ma3yTHBIX KOTJIOB, KOTOPYIO IPUHUMAIOT paBHOU i KOoB: 0,07 - ¢
IIPOMEXKYTOYHBIM  I1apoleperpeBareyneM, KOorja O4YHCTKAa IOBEPXHOCTEU
MIPOM3BOJUTCS B OCTaHOBIEHHOM coctossHum; 0,05 - 6e3 mpoMeKyTOYHOTO
naporeperpeBarTeis mpu TeX K€ YCJIOBUAX OYUCTKU; 0 - 1 BCeX OCTaJIbHBIX
CIIy4aeB;

"3y - CTENeHb OYHCTKH ABIMOBBIX Ta30B OT Ma3yTHOMH 307IbI B 30710y IABIHBAIOLINX
9 P
ycTaHoBKax, %. [Ipu oTCyTCTBHMH 30710yJIaBIMBAIOIINX YCTPOMCTB T]V3y =0;4 -
coJiep:KaHue 30716 B Ma3yTe Ha pabouyto Maccy, %.

11.2. MuHMMAJIBLHO HE00X0AUMAas BHICOTA IbIMOBOM TPYObI

MunuManbpHasi BBICOTA JIBIMOBOW TPYOBbI IS TEIUIOTEHEPHUPYIOUIEH YCTaHOBKHU
oTpenessieTcs ¢ y4eTOM padoThl BCEX KOTIOB Ha MAaKCUMAJbHYIO IIPOU3BOAUTEIBHOCTD,
HCXOJ U3 YCIIOBHSI PACCEMBAHMS BPEIHBIX 3arpsi3HSIONINX BEIIECTB HA BHICOTE 2 M OT
3eMJIM B aTMOC(EPHOM BO3AYyX€ (T.€. MPUMEHSAETCS YCIOBHE HE MPEBBIIICHUS TPEIeIbHO
JIOIYCTUMBIX KOHUEHTPALMKA BPEIHBIX BEUIECTB OT TEIJIOTCHEPUPYIOLIEH YCTAaHOBKU B
PU3EMHOM BO3/yX€) M0 popMmylie, M

(11.8)

rae M; - KOJIWYECTBO BBIOPOCOB i-T'O BPEIHOTO 3arps3HSIONIETO BEIECTBA M3 JBIMOBOM
TpyOBI, I/C;

I[IJK; - mpenenpHO aAomycTUMas MaKCHMalbHas pa3oBas KOHIEHTpALMS i-TO

BPEIHOTO 3arps3HSIONIETO BEIECTBA B MPH3EMHOM BO3IYXE, Mr/M. 3HAuYeHHs
[TJK; MmoryT ObITh B3aTHI U3 Tabm. 11.3;
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Taomuna 11.3

IIpenesbHO 10MyCTHMBbIE KOHIEHTPALMH HEKOTOPBIX BPEIHbIX BelIeCTB B
aTMoc(epHOM BO31yXe HaceJdeHHbIX MecT [10]

[IpenenbHO MOMyCTUMAsT KOHIIEHTpaLKs, Mr/m°
3arps3HA0ILEe BELIECTBO
MakcuMainbHO-pazoBas [I[Kcc cpeanecyrounast [TKcc

Heopranunueckas npuib, caxa 0,15 0,05
Jnokcun cepsl 0,5 0,05
Oxkcup yriiepona 5,0 3,0
Jlmokcupg azora 0,085 0,04
bens(a)nupen - 0,1 mMxr/100 M
Oxcup azora 0,6 0,06

Co; - (OHOBBIE KOHIICHTPALIMH i-T'0 BPEIHOTO 3arps3HSIOIICTO BEIIECTBA B palioHe
PacIoIOKEHUS KOTEJIbHOM, MI/M;

A - xodbdUIMEHT pacmpeaeieHus TeMIlepaTypbl BO3/AyXa, 3aBUCAIIMNA OT
METEOPOJIOTUUYECKUX  YCIOBUH MECTHOCTM U  ONPEICISIOMHNA  yCIOBUS
BEPTUKAJIIBHOTO M TOPHU30HTAJBHOTO PACCEMBAHUSA BPEIHBIX 3arps3HSIIONINX
BEIIECTB B aTMOoc(epHOM Bo3ayxe U paBHbii: 250 - st Pecniybnuku Bypsatuu u
Yutuackor obmactu; 200 - mus eBponeiickoir yactu P®, JlanpHero BocToka,
octaibHOU Tepputopuu Cubupu; 180 - mis Ypama; 140 - qus MoOCKOBCKOM,
Tynbckoii, Pszanckoit, Bnagumupckoii, Kamysxckoit u IBaHOBCKo# o0acTeit;

F - xoapdummerT ckopocTu ocenanus BpPEIHBIX BEIIECTB B aTMOC(HEPHOM BO3IyXE,
paBHbIif: 1 - 17151 Ta3000pa3HbIX BEIOPOCOB; 2 - I MBLIM U 30JI0BBIX YaCTHI] IPU
creneHu ynaBnuBaHus Oosee 90%; 2,5 - sl MBUTM U 30JI0BBIX YacCTHUIl TPH
cTeneHu ynaBnuBaHus meHee 90%;

m - 0e3pa3MepHbIil KOI(PPHUIIUEHT, ONMPENeSIOMUA YCIOBUS BbIXOJA JTBIMOBBIX
razoB M3 ycThs TpyObl W  OIpeaensieMblil yepe3 mapamerp f;
wo D, .

9

1
m = : £ =1000-
0,67+0,1-\[f +034°[f H2, AT

Wo - CKOPOCTh BBIXOJIa JBIMOBBIX I'a30B M3 YCThs JABIMOBOM TPYOBI, IPH pacderax
00b19HO 3amaeTcs B npeaenax 20...30 m/c;

4V
Dy - TMaMeTp YCThbs ABIMOBOM TpyOBI, M; D, = |[—* ;

W,

H3aj - 3a1aHHAs IPEIBAPUTEIBHO BBICOTA JBIMOBOM TPYOBI, M;

AT - pa3HOCTH TeMIEeparyp YXOISAIUX W3 JbIMOBOM TpyOBl razoB (Vyx) H
OKpYKaroIlero Bo3ayxa (fgosn), K;

Vir - 00beMHBIH pacxo]l IbIMOBBIX Fa30B Y€PE3 YCThE ABIMOBOI TPYOHI, M/c;
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n - Oe3pa3MepHbIi KO UIIMEHT, ONpEeAeSIOMUA YCIOBHUS BBIXOAA JBIMOBBIX
ra3oB U3 JBIMOBOI TPYOBI B 3aBUCUMOCTH OT KPUTHYIECKON CKOPOCTH BETpa:

n=1npu 9, >2;
n=3-,(% —0,3)4,36-9,) npu2>9,>03;
_{V AT
n=3 npu §,<03; 9, =065 —ﬂté——-;
| 7

ERY)

ATp - YHCIO IBIMOBBIX TPYO KOTENBHOW, Yepe3 KOTOphIE MPOUCXOAMUT BHIOPOC
JBIMOBBIX T'a30B.

Pacuer MUHUMaNBHOW BBICOTHI JBIMOBOM TPYOBI TOJDKEH MPOU3BOAUTHCA TI0
BBHIOpOCAM Ha 30]ly WM TBEpHbIE YaCTHIIbl, YHOCHUMBIC JBIMOBBIMH Ta3aMH, M Ha
COBMECTHBIN BRIOPOC OKCHJIOB a30Ta U cephl. [loaTOMy MeToaMKa pacueTa cieayroast:

a) Haxomar mo Qopmyne (11.1) cymmapHOe KOIWYECTBO TBEPABIX dYacTull Mrg,
BbIOpachIBa€MbIX U3 ABIMOBOI TpYyObI, M MOACTABIAIOT B popmyiy (11.8) BMecTo M;;

0) 3a1ar0TCsi MUHMMAJIBHOM BBICOTOM JBIMOBOU TPYOBI 347 U 10 (opmyine (11.8)
OIPEAEIAI0T MUHUMAIIBHYIO BBICOTY JBIMOBOM TpYyObI Hyins. Ecan pacxoxaenue Hsap
u Hynts coctaBuno 6onee 5%, TO BenuuuHy fHHsay IHepe3afaroT M JT0OUBAIOTCA
BBITIIOJTHEHHSI COOTHOIIICHHMS

Hypp—H

MEP100% < 5% : (11.9)
MIN.TB

B) no ¢opmynam (11.2)-(11.3) u (11.5) paccuuThIBalOT KOJIUYECTBO BHIOPOCOB
OKCHUJIOB cepbl Mo, 1 a30oTa Myoo;

I') ONPEACNIAIOT W 3aMCHSIOT BEJIUYHHY IIEPBOTO COMHOXXHTENS I0JI KOPHEM B
dbopmyie (11.8)

M HﬂK&o,Mnu,
D e
M, _ TAK o, . (11.10)
Hm(| +C 1 nl[l{sc"x
nﬂKm, T80, DN, i-[_ﬂK__m_

1) 3a/1a10T BBICOTY JBIMOBOU TPYOBI 347 U paccuuThIBaIOT 10 Gopmyine (11.8) ee
HEOOXOIMMYI0 MUHUMAJIBHYIO BBICOTY T10 Ta30BBIM BEIOpOCcamM Hy rg;

€) eciu pacxoxkaeHue Mexny Hynrg U Psajq coctaBur Gonee 5%, TO pacdeTsl
YTOYHSIIOT B COOTBETCTBHH C PEKOMEHIAUSIMHU (ITYHKT 0);
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K) 3a TpeOyeMyl0 MUHUMAJbHYIO BBICOTY JBIMOBON TPYObl MPUHUMAIOT OOJIBLIYIO
U3 IBYX HaUJEHHbIX: Hyn e U HMviNTB-

11.3. MeToabl CHU:KeHHMS BLIOPOCOB BPEeIHbIX BEIIECTB € MPOAYKTAMU
CropaHus

B Hacrosimee BpeMsi MOKHO BBIICTTUTH YETHIPE HAIpaBlIeHUsT OOPHOBI C BPEIHBIMU
razo00pa3HbIMHU BEIOpOCAMHU, KakK MoKa3aHo Ha puc. 11.1.

OHTI/IMI/IBaI_II/IIO MMPOHECCOB CIXKUTaHUs TOINIMBA B TCTNIOTCHCPHUPYIOINNX YCTAHOBKAX
MOKHO ITPOBOAUTH 3a CUCT:

- YIIyYIIIEHUS PEKUMOB PaOOTHI TEIJIOTEHEPUPYIOIIEH YCTaHOBKY;

- ONITUMU3AIUA COOTHOILIEHUS "BO3AYX - TOIJIMBO";

- BBIOOpA ONITUMAJILHOTO peXuMa pabOThl KOTJIOB;

- ACTIOJIb30BaHMS COBPEMEHHBIX CITIOCOOOB M YCTPOUCTB CKUTAHMSI TOTUINBA,;

- NPUMEHEHUs NPHUCANOK K TOIUIMBY, YMEHBIIAIOMIMX OOpa3oBaHUE BPEAHBIX
BELIECCTB.

Meroasr 6opuOEI C BpeAHBIMH ra3oodpasHuIMA BRIDpOCaMH

¥ ! v N

OnTEMHIALHA Oumncrka OuncTra ACCAMILALHA
mpoLecca TOIUIHBA OT IOBIMOBEIX (paccenBanuc)
CHHTAHHA INEMEHTOB, ras’os OT JarpAIHHTEICH
TOMIHBA ABILIONAXCH JArPAIHAROTHX B aTMOC(epHOM

HCTOYHHEAMH BCIIECTE BO3OyXE
JATPHIHAFOLHN
BEMIECTB

Puc. 11.1. OcHOBHBIE METO/IbI CHUKEHUS BPEIHBIX I'a3000pa3HbIX BEIOPOCOB

YMEHBIIUTh  COAEPKAHME  BPEAHBIX  BEIIECTB B  NPOAYKTaX  CropaHus
TEIUIOTEHEPUPYIOIIEH YCTAHOBKU MOYKHO 3a CUET YJIYUYILICHHUS KauyeCTBA TOILUIMBA WM €ro
3aMEHbI IPYTUM, BBIACIISIIONIMM MEHBIIE 3arpsi3HAIONIMX BEIIECTB. YIIYUYIIUTh Kauy€CTBO
TOIUTMBA MOXHO, HAMpUMeEp, YA M3 CEPHUCTOrO Ma3yTa WiIM HePTH Tepen HX
C)KUTaHUEM cepy, T.€. MPUMEHsIS Jecyab(daTalliio TOIUIHBA. JTO yI0POKAET TOIUTHBO, HO
OJIHOBPEMEHHO TMO3BOJISIET 3HAYUTEIBHO CHU3HUTH BPEAHBIE BBIOPOCHI C MPOJIYKTAMU
CrOpaHus.

HepCHeKTI/IBHBIM HaIlpaBJICHHUCM 3aMCHLI TOIIIMBA Ha 0oJiee PKOJIOTHYECKH YHCTOE
CUUTACTCA IMOJTYYCHNEC HOBBIX CHHTCTUUCCKUX TOILIMB. Taxxe AJI1 YMCHBIICHWA BPpCIHBIX
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BHIOPOCOB JIEAIOT, €CJIM 3TO BO3MOXKHO, 3aMEHY TOILIMBA Ha 0oJjiee 4HCTOE, HAIpUMED,
3aMEHSsIS YToJIb MM Ma3yT Ha MPUPOJIHBIN ras3.

K ocHOBHBIM cmocob6aM OYMCTKH JBIMOBBIX Ta30B OT BPEIHBIX Ta3000pa3HBIX
IIPUMECEN MOYKHO OTHECTH:

- necynbGaTaiuio TPoAyKTOB CTOPAHUS, KOT/Ia U3 HUX YIAJSIOT OKCUIBI CEPHI;

- abcopOuuio, KOrja BpEAHOE BELIECTBO M3 Ta30BO3AYIIHOM CMECH yalsercs
MyTEM TOTJIOMICHUS YKUAKUM TMOTJIOTUTENeM (aOCcopOeHTOM);

- ajcopOIuIo, KOTJa HEKOTOphIE TBEpHbIE Tella C YIbTPAMUKPOCKOMHYECKON
MMOPUCTOM CTPYKTYPOHM CEJIEKTUBHO M3BJIEKAIOT U3 Ta30BOM CMECH M KOHLEHTPUPYIOT Ha
CBOEH MOBEPXHOCTU BPEAHBIE TA3bI;

- KaTAIUTUYICCKOC OKHCICHUC, KOT'JJa BPCIHBIC Fa3006pa3HI)I€ MNpUMECHU YOAITAIOTCA
M3 OUHIIAaCMOTI0 ra3a B IIPUCYTCTBUU KaTaJIN3aTOPOB.

PaccenBanne BpeqHBIX 3arps3HSAIONIMX BEHIECTB B aTMOC(Epe B HACTOSAIIEE BpeMs
SBIIACTCS HauOoJiee pPACIPOCTPAHEHHBIM CIIOCOOOM YMEHBIICHUS COJICPKAHUS DTHX
BEIIECTB B TMPU3EMHOM cJioe aTtMocdepHoro Bosayxa. Jljis 3TOro IbIMOBBIE TpPYOBI
JOJKHBI UMETHh ONPENEICHHYI0 MUHUMAJIBHYIO BBICOTY, PACCUMTAHHYIO TIO YCIOBUSM
paccerBaHUs BPEIHBIX 3arpS3HSAIONINX BEIIECTB B aTMOCHEPHOM BO3yXe, KaK IMOKa3aHO
B IipeasiayieM maparpade. CieayeT 3aMeTUTb, 9TO COOJTIOICHIE OTPEIeIEHHON BBICOTHI
TpyO HE yMEHbBINAET CaMO KOJHMYECTBO BHIOPOCOB BPEIHBIX BEIIECTB, HO IO3BOJISET
paccerBaTh 3TH BEIIECTBA HA OOJBIIYIO TUIOMIAb U TEM CAMBIM CHU3UTh UX KOJUYECTBO
B aTMOC(epHOM BO3ayXe BOIM3U TEIJIOTCHEPUPYIOIECH YCTaHOBKH.

11.4. Bpeanble :KuJaKNe CTOKH

PannoHanpHOE HCTIOIB30BaHME BOJIHBIX PECYPCOB HAILIEH CTPAHBI SBIISIETCS BAXKHOU
COCTaBIISAIOIIEH IPOrpaMMbl OXPAHBI OKpPYXKaroUIEH cpeabl. DHEpPreTuka M >KWINLIHO-
KOMMYHQJIBHOE XO35IMCTBO OTHOCATCS K OTPACISAM IIPOMBILIJIEHHOCTH, KOTOPHIE UMEIOT
3HAUUTENbHBIE O0BEMBl JKUIKUX CTOKOB. [IpUMEHUTENBHO K MPOMBIIUIEHHOCTH K
CTOYHBIM BOJIaM OTHOCAT HCIOJb30BaHHBIE B TEXHOJIOTMYECKHUX IMPOIECCaX BOBL,
HEIIPUTOJHBIE 10 CBOEMY KadyeCTBY Ul IIOBTOPHOI'O HCIIOIB30BAHUSA HaA IPEANPUITHI
0e3 crenuanbHOM MOJATOTOBKU M OUUCTKH.

[Ipu paboTe TeMmIOreHEePUPYIONIUX YCTAHOBOK O0Opa3ylOTCsS CIEIYIONINE BHJIbI
CTOYHBIX BOJ:

a) 0TpaboTaBIIKE PACTBOPHI OT CUCTEM XUMBOJIOOYHCTKH;
0) 0OOMBIBOYHBIE BOJIbI TIOCTIE OOMBIBKU MTOBEPXHOCTEN HarpeBa KOTJIOB;

B) oTpaboOTaHHBIE pACTBOPHI TIOCIE XUMHUYECKOW OUYMCTKH TEIJIOCUIOBOTO
000pyOBaHMSI U €T0 KOHCEPBALIUU;
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I') KOMMYHaJIbHO-OBITOBbIE U XO35UCTBEHHBIE CTOKH;

J1) BOJBI OT CHUCTEM THIPO30JIOyAaCeHUs KOTEJBbHBIX, pa0OTaIOMUX Ha TBEPAOM
TOIIJINBE;

€) BOJIbI, 3arpsi3HEHHBIE HE(TENPOAYKTAMU;
) 10XJeBble (JINBHEBBIE) BOABI C TEPPUTOPUU KOTEIbHBIX;
3) TeIUIbIE BOJABI OT TETUIOCUIIOBOTO 000PYAOBaHUS KOTEIBHBIX H JIp.

[Ipy ynaneHuu coyell )KECTKOCTH M3 MCXOJHOM BOJbI Ha YCTAHOBKAX XUMHUUYECKOMN
OUYMCTKH BOJIbl, YCTAHOBKAX JJIi OYMCTKHU KOHJEHcaTa U Jp. oOpa3yloTcs oTpaboTaBIIne
Bpe/lHbIE BOAHBIE pacTBOpbl ¢ pasnuuHbiMu coisiMu: NaCl, NaOH, H,SO, u ap. Otu
BOJHBIE PACTBOpHI, MHOMajasi B BOJOEMbI, NPUBOASIT K 3aMETHOMY YBEIUYEHUIO HX
coJieco/iep KaHMsI, YTO HAHOCUT Bpea BoaoeMaM. Hampumep, BOAONOATOTOBUTEIbHAS
YCTaHOBKA MPOU3BOAUTENBHOCTHIO 800 M> B 4ac MOXKET cOpaceIBaTh CO CTOKamMu 70 1 T
coJiei.

[Ipy ouMcTKE MOBEPXHOCTEHl HarpeBa KOTJIOB OT 3arpsA3HEHH OOMBIBKOM
00pa3yloTcs CTOYHBbIE BOJBI. DTH BOJBI CMBIBAIOT C TIOBEPXHOCTEW HArpeBa 30JI0BbIC U
Ca)XHCTBhIE OTJIOKEHHUS, KOTOpPbIE WHTEHCHBHO OOpa3ylOTCsl HpPU CXKUTAHUU IKUIKHX
TOIUIMB, OCOOEHHO CEPHUCTOro Ma3yTa. Takue BOABI OOBIYHO COJEPXKAT CEPHYIO
KHCJIOTY, CEpPHOKHCIIBIE COJIM JK€JIe3a, HUKENSA, BAHAIUS U IPYTHUE BPEIHbIC BEILIECTBA.

BHyTpeHHHE NOBEPXHOCTH MAPOBOASHOTO TPAKTA KOTIOB M TEIIOCHIOBOTO
000pyIOBaHMS TMEPUOIUYECKH OYHUIIAIOTCS OT HAKUMM MU OTJIOKEHUM C TIOMOIIBIO
XAMUYECKOW TIPOMBIBKH, T.€. Pa3JIMYHbIX XHUMHUYECKHUX PACTBOPOB: COJSHOM U
HEOPraHUYECKOW KHUCJIOT, OPraHUYECKUX COETMHEHUH U T.1. [lociie OUMCTKY OT HAKUIIHA U
OTJIOXKEHUN 00pa3yloTCs pacTBOPBI, KOTOPBIE YAAISIOT B BHAE CTOYHBIX BOA. Takxke,
HaIlpuMep, MOCJIe MPOBEACHHUS MOHTAXHBIX pa0OT A yJaJdeHUS MOHTa)KHOTO IjlaMa
IIPOBOJAT OYMCTKY BCEX IMOBEPXHOCTEMN NEpe]] BKIIOUCHUEM YCTAHOBKH B AKCIUTyaTaLlHIo.

KoMMyHaJIbHO-OBITOBBIE W XO3SIMCTBCHHBIC CTOKH B  TEILUIOTCHEPUPYIOIINX
YCTaHOBKaX OOpa3ylTCsi OT JCSATENILHOCTH YeNOBEKa IMPH CO3JaHUU B TEPUOJ €ro
paboThl HOPMAJIBHBIX CAHUTAPHO-TUTUEHUYECKUX YCIOBHM Ha pabodyeM MecTe: OYUCTKE
00opynoBaHus, yOOpKe TEPPUTOPUH 1IEXOB M TTOMEIICHHUH | T.1II.

[Tpu paboTe TemIoreHepUpPyIOIIMX YCTAHOBOK OOJBIION MOIIHOCTH Ha TBEPIOM
TOIUIMBE C CHUCTEMaMH THAPO30JIOYAAICHUS I YAAJICHUS LIJaKa U 30J1bI UCIIOJIB3YIOT
BOJY, Kak ObUIO MOKa3aHo B paszzene 7. Pacxox Boasl mpu 3ToM coctaBiseT oT 15 go 30
M Ha | T ymamsemoii 3ombl. Cama BOJA MOCTIE CHCTEM THAPO30IOYIAICHHsS 00IagaeT
BBICOKOH 1IesouHoCcThIO: 70 30...45 Mr-skB/n1 mpu mokazatene pH, mocturaroriem
BenuuuH 12...13. YacTto, mpu OTCYTCTBUU OOOPOTHOTO BOJOCHAOXXECHUS, TAaKHE BOJbBI
cOpachIBaIOTCS B MIPUPOHBIC BOJAOEMBI, YUTO HAHOCUT OTPOMHBIN YPOH MIPUPOJIE.

3HAUUTENbHYIO OMACHOCTh JUIs BOJAOEMOB HECYT C CO0OW CTOYHBIE BO/JIBI,
3arpsi3HeHHble HedTenpoaykTaMu. McTouHMKamMHu TMOSIBICHHUS B BOJIe HEPTENPOAYKTOB
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SIBIISTIOTCSI: Ma3yTHOE XO3SMCTBO; PEMOHTHBIE PAa0OTHI TETUIOCHIOBOTO OOOPYIOBAHHS,
BCIIOMOTATENIbHBIE CIYKObI B BUE aBTOMOOWJIBHOTO XO3SIICTBA U T.II.; MCIIOJIH30BAHUE
MEXaHM3MOB Ha 0a3e JBHUTATelIed BHYTPEHHETO CTOPAHUs; HEIpaBUIIbHAS IKCILUTyaTaIUs
000pyI0BaHUS | T.1I.

B cpennem koH1eHTpanus HeQTEPOAYKTOB B CTOYHBIX BOAX OT KOTEJIBHBIX OLCHUBAETCS B
pasmepe 20...30 mr/m.

[Tpu paboTe TerIoreHepUpyIOMel YCTAHOBKH U MPHU JIBYXKCHHUH TI0 €€ TEPPUTOPUHU
AaBTOTPAHCIIOPTa MOTYT 0Opa30BBIBATHCS PA3IMBBI HEPTEMPOAYKTOB, KOTOPHIE 3aTEM C
JTOKJIEBBIMH (JIUBHEBBIMH ) WJIA TaJIBIMU BOJIJAMU BBIMBIBAIOTCS C TEPPUTOPUU KOTEIIHHBIX.
OTH BOJIBI 4Yepe3 JMBHEBYIO KaHAJIM3aIllMI0 TIOTMAJAl0T B BOJOCMBI, TPUYUHSIS
3HAYUTENBHBIN yIIepO Mpupoe.

B TexHonormuyeckux mporeccax dYacTo MPUXOAUTCS OXJIAXIaTh OT/ACIbHBIC
AJIEMEHTHl  TEIUIOCMJIOBOIO  OOOpYAOBAaHHUS  TEIJIO-TEHEPHUPYIOUIUX  YCTaHOBOK
(KOHIIEHCATOPHI TMAapPOBBIX TYPOWH, MOMIIMIHUKA TYpOWMH W HACOCOB M T.I.) BOJIOW,
KOTOpasi HarpeBaeTcs M NEPeXOJUT B pas3psii CTOUYHBIX BOA. Teruible BOABI MOTYT
HAaHOCUTh 3HAYUTENIBHBIN YIIepOd NPUPOAHBIM BOJAOEMAaM, MO3TOMY IO CaHUTAPHBIM
HOpMaM TIpH cOpOCe UX B €CTECTBEHHBIE BOJIOEMBI HE JIOJDKHA MOBBIIIATHCS TEMIIEpaTypa
BOJIBI B Bojtoeme Oosee yem Ha 3 °C B setHee Bpems U 5 °C B 3uMHHI niepuoi. Bmecte ¢
TEM KOHJEHCAaT W BOABI OT TEIUIOCHJIOBOTO OOOpYAOBaHUS OOBIUHO 3arpsi3HEHBI
OKHCIIaMU JKeJjie3a, MPOAYKTAaMHU KOPPO3MHM, KPEMHHMEBOW KHCJIOTOH, pa3IUuYHBIMU
BEILIECTBAMU IIPU BO3BPATE€ TEXHOJOTMYECKOIO0 KOHJAEHCAaTa C MPOU3BOJICTBA, MOITOMY,
KpOME TEIUIOBOTO, 3TH CTOYHBIE BOABI HECYT C COOOH M XHUMHYECKOE 3arpsi3HEHUE
IPUPOJHOTO BOAOEMA.

11.5. MeponpusTusi 10 yMEHbIICHHIO 00beMa BPEJAHbIX KHMIKHX CTOKOB

Ananusupys oOpa3oBaHHE€ M COCTaB PA3IHUYHBIX BPEIHBIX JKHUIKHAX CTOKOB OT
TETUIOTCHEPUPYIONUX YCTAHOBOK, MOXXHO HAaMETHUTh HEKOTOPBIC INYTH CHIDKCHHS WX
00BEMOB:

a) COBEPIIEHCTBOBAHUE TEXHOJIOTUYECKUX MPOIIECCOB MPOU3BOJICTBA TEIIOBOM
SHEPIuu;

0) COBEpIIECHCTBOBAHUE TEXHOJOIMYECKOTO OOOPYJOBaHUS M €ro 3JIEMEHTOB
(ucronp30BaHUE, HAIPUMED, 3aCHINOK B BOJOOYUCTHBIX (QHIBTPAX ¢ OOJbIIEH €MKOCTBIO
MOTJIOIICHUS U T.11.);

B) COBCPHIICHCTBOBAHNC TCXHOJOIMH OYHNCTKH BOJELI;

I) HCIONb30BaHUE OOOPOTHOTO BOJOCHAOKEHHUS B TEXHOJIOTHSIX IPOU3BOACTBA
TEIUIOBOM PHEPTUH U B CUCTEMAaX THIPO30JI0YyJAICHHUS;

1) Tepexo]l Ha MPUHIIMIHAIBLHO HOBBIE CIOCOOBI OYHCTKH BOJbI (MarHuUTHas
00paboTKa BOJBI, HCIIOIH30BAaHUE BEHIECTB, MPEAOTBPAIIAIOIINX BBIMAJICHUE COJCH
YKECTKOCTU Ha MOBEPXHOCTSAX HArpeBa, u JIp.);
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€) WCIOJIb30BaHME MHOIOCTaguiHOrO crnocoba ouucTku (rpy0bas ouMcCTKa,
COBMEIIIEHHAs C TOHKOM OYHUCTKOM).

I/ICHOHBSYH OIIMCAaHHBIC BBIIIC METOABI OYHNCTKHU CTOYHBIX BOA, MOKHO 3HAYUTCIBHO

CHU3UTH HArpy3Ky Ha OKPYXKAIOIIYIO CPEIy M YIYUIIHTh SKOJOTHYECKYI0 OOCTAaHOBKY B
paliOHEe PacIOJIOKEHUS TEILNIOTEHEPUPYIOLIEH YCTaHOBKHU.
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SAK/TIOYEHHE

B yue6HOM moco6uM B JOCTaTOYHOM OOBEME PACCMOTPEHBI  BOIPOCHI
SKCIUTyaTallud U MPOEKTUPOBAHUS TEIIOTEHEPUPYIOMINX YCTAHOBOK, 3HAHUE O KOTOPBIX
Mo3BOJUT cTyAeHTaM crnenuanbHocT 290700 "TeruorazocHaOxeHrue W BEHTUISALUS"
MPaBUJILHO OPraHW30BaTh CBOIO PadOTy HE TOJIBKO MPHU U3YUYCHHH APYTHX TUCIUTLIAH
y4eOHOro IlaHa, HO W B CBOEW JalmbHEHIIeW MAESITeNbHOCTH YK€ B KauecTBe
crenuanucra. MHOrue BONPOCHI PACCMOTPEHBI C MO3ULIMI MUHUMH3ALMKU YHEPro3arpar
NpyU  TMPOU3BOJCTBE TEIJIOBOM HHEPIMHM B  TEIUIOTEHEPUPYIOIIUX  YCTaHOBKAX.
PaccMoTpeHbl BOMPOCHI BIMSHUS TEIUIOTCHEPHUPYIOIMIUX YCTAHOBOK Ha OKPYKAIOIIYIO

cpeny.

B Hacrosiiee Bpems oTpacib IPOU3BOJCTBA TEIJIOBOW dHEPTUU OYpHO pa3BUBAETCS
U COBEPIICHCTBYETCS:  MPUMEHSIOTCA  HOBBIE  KOTJIBI W OOOpYyJOBaHUE,
COBEPILIECHCTBYIOTCS TEXHOJIOTUU CKUIAHUSA U BOJAONOATOTOBKU M Jp. B Takom KpaTkom
MOCOOUM PACCMOTPETh BCE BOMPOCHI ATOTO HANPABICHUS HEBO3MOXKHO, IIO3TOMY MHOTHE
WHTEPECHbIE MOMEHTHI OCTAlUCh HE OCBEIICHHBIMHU. BMmectre ¢ Tem, mocobue maer
CTYAEHTaM U CIYLIATENSAM OCHOBY IJI U3YUYEHHS TEIJIOTCHEPUPYIOIIUX YCTAHOBOK KakK
CaMOCTOSITEIFHO, TAK U B CTEHAX BBICIIMX Y4YEOHBIX 3aBelieHUU. boiiee coBepiiieHHbIE
3HAHMS CIylIIaTed MOTYT TOJYYHUTh MPHU JATbHEUIIEM H3YYEHUH U 3HAKOMCTBE CO
CIIELIMAJIbHOM JIMTEPATYPON ITOTO HAIPABIICHHUS.
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