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- O6mee onucanue kotaa ELICOIL NO

- OO011ME TTON0KEHUS

- [Tpunaraemas 1oKkyMeHTauus

- DnexkTpuyeckoe 000pyoBaHNE

- JononuurenbHOE 000pyI0BaHNE

5.1 - Pe3epBHBIN LUPKYISALMUOHHBINA HACOC

5.2 - KamuOpoBaHHbI (ranern

53 - [lonorpesarens nyThEBOIO BO3AyXa

54 - l'mopaBnudeckas 0OBsI3Ka MmaporeHepaTopa
- MoHTax ropenku

6.1 - YcTaHoBKa nepenHei asepu

- IsimoBas TpyOa

7.1 - OcHOBHBIE TPEOOBaHUS K YCTAHOBKE

7.2 - Pazmepnr

- YCTpOWCTBO KOTEIBbHOU

- ['unpaBnuyeckoe ycTpoucTBO

9.1 - Cxema ¢ OTKPBITBIM PACIIUPUTEIBHBIM OaKoM

9.2 - Cxema c 3aKPbITBIM paCIINPUTCIIbHBIM 6aKOM, HaxoaAIMMCA o4 JaBJICHUCM

9.3 - Konrtypsslii nerazarop
- Marepuaisl, UCIIOJIb3yEMbIE B KOTJIE
- JlononmHUTEIBHBIE YCTPOMCTBA KOTIIA

11.1 - PacmupurenbHblid 6ak

11.2 - MacnsHplii HAKOTTUTEIIBHBINA OaK

11.3 - biok noanuTKu

11.4 - OcHOBHOI MacIsHbIM LHUPKYJISILIMOHHBIA HACOC

11.5 - luddepenunanbHoe pene AaBIeHUs
11. 6 - 3amopnas TpyOOIpPOBOIHAS apMarypa

11.7 - AuarepmMuueckuil MaciasiHbIN QUIBTP
11.8 - PacmupuTenbHbIi KOMIIEHCATOP
11.9 - Tepmocrtar nepBoi CTyIEHHM, TEPMOCTAT BTOPOW CTYNEHH M NPEAOXPAHUTEIBHBIN

TEPMOCTaT—TEPMOPETYIISATOP
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- [Iponecc 3anonHeHUss MaciaoM

12.1 - 3anosHeHUE KOTIa

12.2 - XosomHasi MpoOBEpPKA HA TEUH

12.3 - XosonHasi MPOBEPKA IABJIICHUS B CXEME KOTJIA
- Cranus 3amycka

13.1 - Crapus cymku mMacia
13.2 - BakyyMHas cyiika
13.3 - Harpes maciia cBEpX IpeayCMOTPEHHOM MaKCUMaJIbHOW TEMIIEPATYPhbl

13.4 - Topsiuas mpoBepKka JaBJICHHUEM B CXEME KOTJIa
13.5 - Tlopsuas npoBepka Ha TeUn

13.6 - KoHTpoJb TEMIOBOTO paCIIMpPEHUS

13.7 - IloBepka cpeAcTB U3MEpPEHUI

13.8 - Cymka macna B Oake-HaKOIHUTEIEe

13.9 - IlpoBepka pacIIMpUTEILHOTO OaKa

13.10 - OxoHuarenbHas NOArOTOBKA U TECTUPOBAHKE
- HopmanbHnas skcruryaranus

14.1 - BrixitoyeHHe KOTiIa

14.2 - ABTrOoMaruyecKuil 3amyck

14.3 - 3anyck xomia npu Temreparype macia < 30°C u remneparype nomenierus < 0° C
14.4 - IlpepsiBaTenb 3JIEKTPOTUTAHUS

14.5 - BoasHble niM ra3oBble HCHIAPEHUS

- duarepmudeckoe Macio

15.1 - 3ameHa quaTepMHUYECKOTO Macia

15.2 - OcHOBHBIE XapaKTEPUCTUKU JUATEPMHUECKOTO Macia

15.3 - Pabouas Temmeparypa

15.4 - Hcnonp3oBaHue NUATEPMUUYECKUX Macel

15.5 - PexomeHa0BaHHbBIE TEXHUYECKUE XapAKTEPUCTUKH JIJIs TUATEPMUUECKOTO Macia
- [IpoBenenue nepuoguuecKoro 00CIyKUBaHUS

16.1 - Otbop nmpob nuarepMUIECcKOTo Macia

16.2 - [IpoBepka BOJbI B OCHOBAHHH PACIIUPUTEIHLHOTO Oaka

16.3 - OOciyxuBaHHE MacISTHOIO Hacoca

16.4 - Uncrka MaciassHOro GpuibsTpa

16.5 - IIpoBepka cuctem 6€30MaCHOCTH

16.6 - IIpoBepka yIUIOTHSAIOIMIHKX MPOKIAI0K KOTJIA
16.7 - dpyrue npouemaypsl Mo 00CIy>KHBaHUIO

- Onepanuu 1o 4YucTke KoTiaa

- PexomeHnn0BaHHBIE 3aM1acHbIE YaCTH

- Bo3moxHBIE aBapuy — yCTpaHEHHE HEUCTIPABHOCTEN



al - nopgatowmmn Tpybonposoa

a2 - obpaTHbIi TpybonpoBog

ab - apeHaxHbIn KpaH
a7 - naTpybok yxogawmx rasos 4 - auddepeHumansHoe pene aaBneHus

3 - 3agHAa OBepb

1- koTen
2 - nepegHas oBepb

Tun ELICOIL

NO | 100 | 200 | 320 | 400 | 500 | 640 | 800 | 1000 | 1300 | 1600 | 2000 | 2500 | 3000 | 4000 | 5000
Homunansuasn 116 | 232 | 372 | 465 | 581 | 744 | 930 | 1163 | 1512 | 1861 | 2326 | 2907 | 3489 | 4652 | 5815
MOIITHOCTh kBT
Momnocts 134 | 267 | 427 | 534 | 668 | 855 | 1069 | 1337 | 1738 | 2139 | 2673 | 3342 | 4010 | 5347 | 6684
TOpeJIKU kBT
ConpoTtujieHu
e Kamepbl 1,5 2 2,5 3 32 | 34| 35| 38 4 42 | 45 | 4,5 5 6 7
CropaHusi Mbap
IIpounsBoauTen
bHOCTE 6 |106] 17 | 22 |265| 34 | 42 | 50 | 69 | 81 [ 101 | 126 | 159 | 202 | 252
MAacCJIIHOI 0o
Hacoca Mg
Ilagenue
TeMIepaTypbl °C 40
Ilotepn
ABJICHUSA m.c.l 26 23 25 18 20 23 17 24 18 28 24 39 32 36 40
macJa 250 °C
0Oo0bem
MATepMUecK 45 | 85 | 140 | 200 | 230 | 240 | 300 | 500 | 650 | 740 | 950 | 1600 | 1850 | 2450 | 3300
oro MacJsia am’

A | 890 [1000 [ 1000 [ 1200 [ 1200 [ 1200 | 1300 | 1500 | 1630 | 1630 | 1800 | 2150 | 2150 | 2500 | 2650
Faapumns B wu | 1200 ] 1300 | 1300 | 1550 | 1550 | 1550 | 1650 | 1900 | 2050 | 2050 | 2200 | 2550 | 2550 | 2800 | 3150
¢ pamepon C mm | 1250 | 1650 | 2100 | 2200 | 2300 | 2550 | 2950 | 3150 | 3550 | 3900 | 4250 | 4500 | 5100 | 5750 | 6400

D wmwm | 1165|1300 | 1300 | 1400 | 1400 | 1400 | 1450 | 1600 | 1750 | 1750 | 1880 | 2250 | 2250 | 2500 | 2750

Q wmm| 750 | 850 | 850 | 1070 | 1070|1070 | 1150 | 1350 | 1450 | 1450 | 1600 | 1950 | 1950 | 2150 | 2450
Iloacoeaun
enmst al-a2 DN| 32 | 40 | 50 | 65 | 65 | 65 | 80 | 100 | 100 | 125 | 125 | 150 | 150 | 200 | 200

a5 DN| 20 | 20 | 20 | 20 | 20 | 20 | 25 | 25 | 25 | 25 | 32 | 40 | 40 | 50 50

al @] 200 | 250 | 250 | 300 | 300 | 300 | 350 | 350 | 400 | 400 | 450 | 500 | 500 | 600 | 700
Bec kr| 700 | 950 | 1300 1600 | 1700 | 1800 | 2300 | 2900 | 3800 | 4200 | 5500 | 8500 | 9000 | 13000 | 15000

OCHOBHEBIE XapaKTEPUCTHKH
MakcumanbHoe padbouee nasienue: 10 6ap

HUcnrerranne nox nasinenueM: 15 6ap

Temneparypa ycranosku: 350 °C




1. OBIIEE OIITMCAHME KOTJIA ELICOIL NO

Kotsl s JIMaTEPMUYECKOTO Macia ELICOIL NO HU3TOTaBIHUBAIOTCS u3
ropsiaeieOPMUPOBAHHBIX ~ CTAaHAAPTHBIX TPyO C OJHUM WIM  HECKOIbKUMH  PSAAMH
KOHIEHTPUYECKUX KOJIEI| B IMJIMHIPUYECKOM ra30IIOTHOM KOPIyCe, U3TOTOBJIEHHOM M3 JIMCTOBOM
cramu. CraHmapTtHele  OeclIOBHBIE — ropsdeneOpMUPOBAHHBIC  IMIMHAPUYECKHE  TPYOBI
M3TOTABIMBAIOTCA U3 YIJIEPOAUCTON CTaJIH.

[TepBslii psia KOHIICHTPUYIECKUX KOJIEIl 00pa3yeT KaMepy CropaHus, Ky/ia TOPEeIKON MOJaeTCs TIaMs;
BTOPOM psifi 00pa3yeT BTOPOM M TPETUH XOJ TOPSAYUX Tra30oB, KOTOpbIE OOECIEUMBAIOT Iydllee
WCIIONb30BaHUE TOPENIOK C TOHMKEHHBIM BIOpocom NOX.

JIBepka KOTIa, HA KOTOPYIO KPEMUTCS TOpeiKa, KPEMUTCs C MOMOIIbI0 mnerenb. M3HyTpu aBepka
MOKPBHITA TOJICTBIM CIIOEM KAPOCTOMKOTO IIEeMEHTa M 000pyJOBaHa IUTUTON KPEIJICHHUS TOPEIKU H
OKOIIIKOM KOHTPOJIS TIAMEHU. 3aiHss JBIMOBAas Kamepa KpPEmuTcs K KOTIy OOJNTaMH M Takxke
MOKPBITA TEIJIOU30JIUPYIOMIMM LIeMeHTOM. KoTen Ternaou3onupyercst CI0€eM MHHEpPalbHOM BaThl
BbICOKOM MIOTHOCTH (120 kr/m3), KOoTOpas, B CBOI OYEpPE/lb, 3AIUINACTCS CTAIbHBIM JHCTOM, C
LETbI0 CHIDKEHUS paccesHds Telja B  OKpyXKalollee NPOCTPAHCTBO U YIyUIICHUS
SKCILTYyaTallMOHHBIX XapaKTEPUCTUK KOTJIA.

Koren nna puarepmuyeckoro Mmacna ELICOIL NO wuMeer MakCUMaibHYIO TeMIeEparypy
terioHocurenss 300°C (munepansHoe Macio) win 350°C (CHHTETHYECKOe Macjio) W Tepenai
TEeMIIepaTyp MEeXay mojaadyeit u Bo3Bparom temioHocutens ~40°C.

[To crenuanpbHOMY 3aKa3dy MOTYT OBITh MOCTABIEHBI KOTJIBI C JPYTMM MEPEragoM TeMmIieparyp,
OTJIMYHBIM OT YKAa3aHHOTO.

Kotnet ELICOIL NO MoryT ocHamarhCsi TopeJikaMi Ha IPUPOIHOM Ta3e, Ha CHKMXKEHHOM Ta3e Wiu
Ha JU3€JIbHOM TOIUIUBE.

Hpumeuyanue: xoren ELICOIL NO ceprudpunuposan no EC 97/23 (xateropus 1). Oneparyu u

CBApILUKW aTTECTOBaHbI B COOTBETCTBUU cO cTanmaptamu EN 288 u EN 287.

Jln3aliH KOHCTPYKIIMM HE pacCuuTaH Ha BBICOKYIO YAApHYIO HArpy3Ky WM CIIOCOOHOCTH
BBIJICP)KUBATh MMOBPEXKICHUS B pe3yJIbTaTe 3eMIICTPACEHUHN Wi JpyruX (PakTOpOB, CBA3AHHBIX C
MIPUPOJHBIMH KaTacTpoamH.

2. OBIIME ITOJIOXKXEHUA

Ilepen mMoHTa)kOM HEOOXOAMMO YOEIUTHCS, YTO KOTENl HE MMEET MOBPEXICHHH B pe3yibTare
TPaHCTIOPTUPOBKU. MOHTaX 1 00CITy’)KMBaHHE JIOJKEH BBITIOJIHATH TOJIBKO KBATU(PHUIIMPOBAHHBIN
IIEpPCOHAI.

Komnanus “FERROLI S.p.A.” He HeceT OTBETCTBEHHOCTH B CIIy4yae HEMPaBHIBHOTO MOHTa)a U
oOciryxuBanus. KOTIBl JOMKHBI yCTAHABIMBAaTHCS B IOMEIIEHHH, KOTOPOE 3allUIIEHO OT
aTMoc(epHBIX OcaJKoB. Takxke HEOOXOAMMO O0eCHeUHTh TPeOyeMyr BEHTWJISIIUIO COTJIACHO
pa3Mepam KoTJia.

JlnatepMuyecKkre MAcCJONPOBOAbI MOAAYM W BO3BPaTa [JO0JLKHbI HMMeETh INPaBHIbHYIO
H30JSILIMI0 M HajJe)KHOe KpeIUleHHe, COOTBETCTBYIOILlee Hecylleidl Harpyske (Becy)
COC/IMHUTEJIbHBIX TPYOONIPOBOOB.

W3onsanus 1omkHa ObITh YCTAaHOBJIEHA B COOTBETCTBUU C JACUCTBYIOIIMMHM IpaBuiaMu. B ciyudae
€CIIM Macji0 KOHTaKTHPYET C H3OJIIUEH, NpW SKCIUTyaTallud Macjo OyaeT BBITEKaTh, Macio
OKHCIIUTCS W PA3JIOKHUTCA B PE3ysbTaTe SK30TEPMUYECKOH peakiuH, AOCTHrash TeMIepaTyphbl
BOCIUIaMeHeHusi. B kadectBe mnpaBuiia HeoOXoauMo u30eratb H30JSALUHM ()JIaHIIEB, CTHIKOB
Hacoca, IpuOOpoB U T.1.

B caydae BocmiiaMeHeHHsl 3allpellleHO TacUTh IUIaMsl BOJOH, HCIOJb30BATh TOJBKO
nopoumkoBbie orHerymuteau, CO2 u T.1.

B ClIydac HCIOJIb30BaHUA  JUATCPMUYCCKOTO Macjia Mbl PCEKOMCHAYEM BHUMATCIBHO
O3HAKOMHUTBHCA ¢ MAIIMHOCTPOUTECIIbHBIM TCXHUYCCKUM IMACIIOPTOM.



3. IPUJIATAEMASA IOKYMEHTALIUA

B IMOCTaBKYy KaXXJ10Io KOTJia BKIIHOYaCTCA CICAYIOLICEC:

- OO6mas >eKTpudecKas cxema

- MHucTpyxuus o 00cayKMBaHUIO HJIEKTPUUECKON MTAHEIH yIIPaBJIECHUS
- HMHcrpykuus Ha KoTen

- HWucTpykuus Ha IpuOOpPHI

- TapanTus

- Hexnapamusa EC

4. QJIEKTPUYECKOE OBOPYJIOBAHUE

OneKkTpuyeckass IaHelb YIpPaBICHHUA KOTJIA, KOTOpas IpPHUCOEIMHEHa K caMoMy OJIOKY,
COOTBETCTBYET JEHCTBYIOIIMM CTaHJIApPTaM M MaKCUMaJbHON MOIIHOCTH KOTJIA, €€ MOHTaXKHbIE
CXEMBbI COOTBETCTBYIOT JUAMETPY LMIMHAPOB. JlJIs HOJCOEAMHEHHS K 3JIEKTPONUTAHUIO UMEETCS
JBYXMOMIOCHass Bwika. [lo TpeOGoBaHMIO MOXXET OBITH INpeNOCTaBICHA MaHeNIb YIPABICHHUS C
IPEIOXPaHUTEIbHBIM TEPMOPETIE, TOPEJIKOW U MACISHBIM LUPKYJISLIUOHHBIM HacocoM (230B —
50Im).

DIEKTPUYECKAd MOIIHOCTD:

THUII 100 200 320 400 640 800 1000
MacnsHbii
LUPKYISMOHHBIN kBT 3 5.5 5,5 5,5 7.5 7,5 11

Hacoc

CMOHTHPOBaHHBIH
MaCIISTHBIN kBT 0,55 0,55 0,55 0,55 0,55 0,55 0,55
IUPKYJISITUOHHBIH
HAcoC

THUII 1300 1600 2000 2500 3000 4000 5000
MacnsHbli
OUPKYJISIIHOHHBIHA kBt 11 15 15 30 30 37 45

Hacoc

CMOHTHPOBAHHBIH
MacJIsTHbII kBT 1,1 1,1 1,1 1,1 1,1 1,1 1,1
UUPKYJISIIMOHHBIN
HAcoC

IIPUMEYAHUE. duga Ttoro 4yroOBl YCTAHOBHUTH OOMIVIO DIEKTPUYECKYIO MOIIMHOCTh, HE0O0XOIUMO
J100aBUTh COOTBETCTBYIOIIME 3HAYCHMS KOMIOHEHTOB K YCTAaHOBOYHBIM 3HAaue€HHUsM ropenaku. Ilo
TpeOOBAaHHMIO MOXKHO O0OPYJOBaTh 3JICKTPUYECKYIO TaHEIb YMPABJICHUS B COOTBETCTBUU C JIPYTHMH
MTOTPEOHOCTSIMH.

5. JOIMOJIHUTEJIBHOE OBOPYOBAHUE

B 3aBucumoctu 0T pa3MepoB KOTJa M TUIA CEPBHCHOTO OOCITYXHBaHUS, MHOTA HEOOXOIUMO
YUYHUTHIBATh 00JIee BHICOKYIO HAYaJbHYIO CTOMMOCTH (MBI yKa3aJl CaMbl€ TMOIYJISIPHBIE M YacTO
3aKa3bIBaéMble MOJIENH), KOTOpas YYHUTHIBACT YIYYIIEHHOE CEPBHCHOE OOCITy)KHBAaHHUE WU
yJIydllIeHHOE 00111ee UCTIONHEHNE KOTIIa.

5.1 PESEPBHBIV IUPKYJIIHUOHHBIN HACOC

PesepBHBIM LUPKYIALMOHHBIM HAcOC IIOACOCIUHAETCS K OCHOBHOMY HAcOCy M Ha4YMHAET
paboTaTh B TOM cily4yae, KOr/la POUCXOAUT HapyLIeHUEe LUPKYJSILUKA OCHOBHOIO HAacoca, Ha 4TO




ykazpiBaeT auddepeHnnansHoe pene AaBieHus. Her HeE0O0X0auMOCTH, 4YTOOBI OOpaTHBIC
KJIallaHbl, YCTAHOBJIEHHBIE HA Ka)XXJIOM HACOCE, YIPAaBJBSUIMCh BPYYHYHO. YCTPOMCTBO MOXKET
OKa3aTbCsl TMOJIE3HBIM TOTZa, KOIrJla HEoOXOAMMO MpeAOTBPaTUTh BIMSHHE HapylICHUN
BHE3AMHBIX PBHIBKOB OCHOBHOTO Hacoca. Korma HaumHaer paboTaTh pe3epBHBI HAcoc, TO
BKJIFOUAETCS 3BYKOBasi CUTHAJIU3ALUS.

5.2 KAJUGPOBAHHBINA ®JIAHEIL

OTO yCTpOMCTBO NpeaHa3HAYeHO s HM3MEpeHHs Hamopa Hacoca. DiaHell COOTBETCTBYET
craggaptam UNI 1559 — 1605. XapakTepucTHKH Maclia M TOTEPU JaBICHHUS IMPU OCOOBIX
UCTIBITATENIBHBIX H3MEPEHUSIX OmNpenesisiioT 3(h()EeKTHBHOCT TPOU3BOAUTEIHLHOCTA IO MACIHy.
MoskeT OBbITh YCTaHOBJIEHO IOMOJHHUTENbHOE Au(QepeHlnanbHOe pere aBICHHUS B KauecTBe
3amUTHOTO UG GEPSHIIMATBLHOTO pelie AaBJICHUS I U3MEPCHHsI HEJOCTATOYHOW HUPKYJISAIIAN
macna. QrnaHel J0KEH pacroiaraTbCs B IJIaBHOM AMEKTPUYECKON cxeme Hal TpyOOIIpoBOAOM Ha
BBICOTE HE MeHee 20-THM KpaTHOTO BHYTPEHHETO jJuaMerpa TpyObl M HUXe TpyOompoBoma Ha
pPacCcTOSHUU 5-TH BHYTPEHHHUX AUAMETPOB.

5.3 IIOAOTI'PEBATEJIb AYTBEBOI'O BO3JIYXA

TennooOMEHHHUK JTBIMOBBIC Ta3bl/BO3AYyX, B KOTOPOM MEXAYy KOTJIOM W BBITSDKHOH JIBIMOBOU
TpyOOI OXJIaXkTAFOTCS TBIMOBBIE Ta3bl, MO3BOJsIET MOMyuuTh ripupoct KII 4...5%. Heobxoaumo
UMETh TOpPEJIKY C  OTHCNBbHBIM  BEHTWISATOPOM, KOTOPBIM  YCTAaHABIMBACTCS  BBIIIC
BO3/IyXOMO0TpEBATEIIS.

5.4 THAPAB/IMYECKAS OBBA3KA IIAPOI'EHEPATOPA

Hns xotnoB ELICOIL NO ucnaputenbHbli OJI0OK 4aCTHYHO MEPEKPBIBAET KOTEN B TEX CIydasx,
KOI'Jla IPOCTPAHCTBA B MOMEILEHNH HEJOCTATOYHO AJIS MOJHOLEHHOIo pa3MmeneHus koria. Cama
mporenypa MOHTaXa TeNepb 3HAUYUTENBHO VYIPOIIEHA, IOCKOJIBKY Temepb HEeo0X0IuMo
MOHTHUPOBATh TOJIBKO TPYOOIPOBOI.

6. MOHTA’K I'OPEJIKHA

lopenka nomkHa UMETh TepPMETUYHOE HCIOJIHEHHE, M OBITh JIMOO IBYXCTYNEHYATOH, JTHUOO
MOJIyJIUPYOLIEN.

Jns o3HaKOMJIEHHSI C MOHTaXoM cmoTpute «TexHuyeckuit macnopt ». CMOTpUTE HUKE
MIPUBEACHHYIO TaOIUILy /Ul 03HAKOMJIEHHS C Pa3MEPAMHU I'OJIOBKU T'OPEIIKH.

KEpaMHU4CCKOE BOJTIOKHO




THUII ELICOIL NO Pazmep O B, mm Pa3mep A, MM
100 220 150 + 200
200 + 320 220 190 + 250
400 + 620 240 220 + 300
800 + 2000 270 + 300 220 + 300
2500 + 5000 360 + 430 250 + 350

Jnst  Toro, dYTOOBI TPEAOTBPATUTh H30BITOYHOE HArpeBaHHWE TIEPEIHEH JBEpH KOTIIA,
pPeKoMeHayeTcsl 3aKPbITh TPOMEKYTOK MeKAy JABEPHBIM IMPOEMOM TOpeJKHM M camoi
ABEPbI0 € TOMONIbI) BOJIOKOHHOIO0 IIHYPa, KOTOPbIii HMeeT BbICOKOTEMIIEPATYPHOE
conpotusJienue a0 1000 °C.

['mbxue xabenu AOHKHBI OBITH TOCTATOYHO JUIMHHBIMH JJIS TOTO, YTOOBI JIBEPHh TOPEIKHA MOTJIa
OTKpbIBaThCs Ha 90°.

Ecnu kotenn nMeeT BXOJHOE OTBEPCTHE, TO IOJICOSIUHUTE €ro K MUJIOTHOW TOpenke Ui TOro,
9TOOBI MOKHO OBLIO OTOABUIaTh IMUJIOTHYIKO T'OPCJIKY C LCIbIO YHUCTKH. Ecmm xoten He mmeeT
BXOJIHOTO OTBEPCTHUS, TO OTCOCIUHUTH NMPUCOCIHMHEHHBIC YCTPOMCTBA U 3aKPBITh OTBEPCTHE C
MIOMOIIIBIO Pe3b00BOH ra3oBon 3arymku 1/8”.

6.1. YCTAHOBKA NEPEJIHE# IBEPU

s Beex koo ELICOIL NO cymiecTByeT BO3MOXHOCTh YCTaHOBUTH IEPEIHIOI0 IBEPh TAKUM
00pa3zoM, 4TOObI OHA MOTJIa OTKPBIBATHLCS IO YaCOBOM CTPEJIKE HIIU MIPOTHUB HEE.

CMoTpuTe yKa3zaHus, IPUBEACHHbIE HIDKE (OTKPBITHE ABEPIIbl MO YACOBOW CTPENKEe WU MPOTHB
HEe).

OT1kpyTUTH 601THI (1103. 8), PACHOIOKEHHBIE C IPABOI CTOPOHBI KOTJIA U OTKPHITH ABEPILY.
3aKkpyTUTh OONTHI C APYTOM CTOPOHBI, YTOOBI MOMEHATH PACIIOIOKEHHUE. 3aKPhITh ABEPILY.
Hane)xHo 3aBUHTUTH 3amacHbIe O0NTHI (1103. §).

OTKpyTUTBH OOJITHI IETENH (1103. 7), PACHOJI0KEHHBIE C JIEBOW CTOPOHBI KOTJIA.

OTKpBITH ABEPIly U OTKPYTUTH OOJITHI C HUXKHEH CTOPOHHI (1103. 6).

3aKpBITh JIEBYIO IBEPILY M HA/ICKHO 3aKPYTUTh OONTHI (1103. 7).

VY6enutbes, 4To Bce OONTHI ObUIM 3aKpydyeHBI. 3aKpemnuTh ABEpIy OOJATaMU U TallKaMu.
(mos. 2).



1 Aaobenb-LWThIpb 5 BUHT

2 rarika 6 6onT
3 onopsbl neTenb 7 6onT
4 neTernbHbIE WTLIPK 8 bont

7. AbIMOBAS TPYBA

Ecnu BhInosiHsAETCS cropaHus MOJ HAllOpOM, TO JbIMOBasi TpyOa 0o0Jjbllle HE MOXKET BBIITOJIHATH
CBOM HayallbHble (DYHKIMM aKTUBAllMKM BO3AYLIHOrO MOTOKa. OHa MPOCTO yJanseT ABIMOBBIE
ra3el. J[piMoOBas TpyOa mpojoinkaeT padoTaTh B YCIOBHAX caMoTArd. HeoOXoaumo HMeETh
ompezieNieHHbIe pa3Mepbl. BakyyM, co3laHHBI B BBITSDKHOM TpyOe, HeoOXomuM mais Ienei
coOnrofeHus 0€30MacHOCTH, I TOrO YTOOBI HE JOMYCTUTh MPOHUKHOBEHHE JBIMOBBIX I'a30B B
MIOMEILEHUE YEPE3 BO3MOXKHBIE HEIJIOTHOCTH B CHCTEME JBIMOBBIX KaHanoB. C ycuimewm,
HaIpaBJIEHHBIM BBEPX, JBIKYILAs CHJIa TOPSAYUX JBIMOBBIX I'a30B MIPEOOJIEBAET CONMPOTUBIICHNE
BBITSDKHON TPYOBl U COEIMHUTEIBHON TPyOONpOBOIHON cucTeMbl KOoTia. CONPOTHBIIEHHE KOTJIA
IIPEO0JI0JIEBAETCS TOPEIKOM.

7.1 OCHOBHBIE TPEBOBAHUA K YCTAHOBKE

JbpiMoBass TpyOa JOJKHA OBITh IMOJHOCTHIO TE€PMETHUYHOW M aOCONIOTHO IJIAZAKOW HW3HYTpH.
CTeHKH JOJKHBI UIMETh HAJIeKHYIO U30JISLMIO JUIsl IPEAOTBPAILEHUs] YPE3MEPHOTO OXJIAXKICHUS
JBIMOBBIX T'a30B.

JU11 BHYTPEHHUX JIBIMOBBIX TPYO: TOIIIMHA U30JAIHNA 30MM.

JIst HapyKHBIX JBIMOBBIX TPYO: TOJIIMHA U3OJSIITUH SOMM.

I'me 3T0 BO3MOXHO, ABIMOBas TpyOa IOJDKHA MPOXOJUTH TOJBKO Yepe3 BCIIOMOTATEIIbHBIC
nomerneHus. J{s cucreM, B KOTOPBIX UMeeTcs 0oJiee OJJHOTO KOTa, KKl KOTeJ JOKEeH OBbITh
000pYyJI0BaH JBIMOBOM TpyOOH, Kax/ias M3 KOTOPBHIX JIOJDKHA UMETh OTICIBHYIO M3OJISIHUI0 OT
MIPUJIETAIOIINUX JABIMOBBIX TPYO.

K npiMoBoi#t TpyOe KOTiIa HEe TOIHKHO OBITh MOACOSANHEHO HUKAKUX APYTUX OTBOASAIINX CHCTEM.

[Toncoenuuenne npIMOXOa KOTJIA K ABIMOBOM TpyOe MoiKHO ObITh moa yriioM 30-40° u uMeThb
TWIb3Y JUaMETpOM Y4~ JUIsl aHajlu3a [apaMeTpoB JbIMOBBIX TIa30B. CTBIKOBBIE Y3JIbl
TpyOOIPOBOJIOB, JJIMHA KOTOPBIX MPEBBIMIACT | METp, JOKEH OBITh M30JUPOBAH C TOMOIIBIO



m3ossinuu ToauHou 50 mm. [lpu ycTaHOBKE TaHHBIX JBIMOXOJIOB, OHHM JIOJKHBI UMETh HAKJIOH
He MeHee 5%, ¥ He JOJDKHBI UMETh PE3KUX U3THO00B U M3MEHEHUH MOMEPEYHOr0 CEUSHHUSI.

B cnyuae ropu3oHTAIBHBIX JIBIMOXOJIOB OIPEIACICHHOW JIMHBI PEKOMEHIYETCSl MPUMEHSTH
ceueHue npubnuszutensHo Ha 20% Oosble, uyeM cedeHHe JbIMOBOM TpyObl. JlomkHa
CYIIECTBOBATh BO3MOXKHOCTh Pa300pKH ATHX JIBIMOXOJIOB, U OHH JOJKHBI OBITh YCTAaHOBJICHBI C
000pyI0BaHHEM CMOTPOBBIX JIOKOB IMOAXOMSAIIETO THUIA W PACIOIOXKEHHUS I TOTO, YTOOBI
00JIETYHUTh YHCTKY.

J171s1 BBICOKMX KOTJIOB BCE 4Yallle UCIOIb3YIOTCS METAJUIMYECKUE ABIMOXO/bI U3-32 OTHOCUTEIbHOU
IIPOCTOTHI UX U3TOTOBJICHUS U HEOOIbIION cTouMOocTH. [IpHMMas BO BHUMaHHE PUCK TOSBICHUS
KHCJIOTHOTO KOHJIEHCaTa, HeoOXOAMMO HPUMEHSTh Mephbl MPEJIOCTOPOXKHOCTU IpH paboTe ¢
UCHOJb3yeMbIM MarepuaioMm. [Ipu ycraHOBKE IBIMOBBIX TpPyO pEKOMEHAYETCS NPUMEHSTh
COOTBETCTBYIOLINE MATECPHUAIIBI U3 HEPIKABEIOLLEH CTaIN.

Bepxymika g1pIMOBO# TpyOBI TOJKHA BBICTYTIaTh HE MEHEE, 4YeM Ha | METp OT ypOBHSI KPBIIIH, WIN
ObITh Ha paccTosiHUU He MeHee 10 MeTpoB. [ TBIMOBEIX TPYO ¢ MPSIMOYTOJIBHBIM TTOTIEPEYHBIM
CEUEHHEM COOTHOIICHUE MEX Ty OOKOBBIMH CTEHKaMHU JOJDKHO OBITH He Ooree 1,5.

7.2 PASMEPBI

Bri6op mpaBmiibHON ABIMOBOI TpyObI TpeOyeT 0coO0 TIIATEILHOCTH M3-32 MHOTHX (PaKTOPOB,
KOTOpBIC BKJIIOYCHBI B 0OOCHOBaHHBIC PAcUeThl B KaXJIOM OTIEIHHOM ciydae. J[ns ymporieHus
MBI TIpe/JIaraéM O3HAKOMHTHCS ¢ ABYMs rpadukaMu st moa0oopa Auamerpa MpH ONpeIeIeHHON
BBICOTE U BBIXOJHON MOIIHOCTH. B 00enx cutyanusix rpaduk y9uTHIBAIOT KOPOTKYIO CEKIHIo (4
Mmetpa). [lepBbIii rpaduk MoKa3bpIBaeT BHICOTY Haa ypoBHeM mops (600 MeTpoB), a BTOpPOM AJis
0oJiee BBICOKMX YPOBHEH.

Jlis  BIMOBBIX TPYO, OTpakIE€HHBIX CTEHOM, pacueTHBIH AUaMeTp HEOOXOIUMO YBEIMYUThH Ha
20%.

[IpennouruTenbHO BHIOMPATH KBaJpaTHOE MOINepedHoe ceyeHue. B ciaydae, eciu ucmonb3yercs
OpsAMOYTOJIbHOC MOMNEPCYHOC CCUCHUC, TO COOTHOHMICHUC MCXKIAY CaMbIM JIMHHBIM KW CaMbIM
KOPOTKUM y4aCTKOM HE JOJIKHO MPEBBIIATH 1,5.

Tperuii rpaguk MO3BOISET OTPETYIUPOBATH MOMEPEUYHOE CEUCHUE TI0 OTHOIICHUIO K Pa3InIHBIM
BBICOTaM.

Pacuer A1bIMOBOM TPYOBI /ISl KOTJIOB, PA00TAIOIIMX 101 HAIIOPOM
[Tonepeunoe cedeHue BHITSHKHON TPYOBI I KOTJIa TIOJT HAITOPOM C BBIXOJTHOM MOIIIHOCTHIO, KBT:

rae: S = momnepevyHoe ceueHue JbIMOBOU TPyObl, 1M>
S = 0,0043 x Px 8,6 = am? P = BBIXOJHAs MOIIHOCTH KOTJIa, KBT
VH H = paGouas BbicoTa ABIMOBOI TPYyObI, M




BricoTa 1p1MOBO# TPYOBI

2

kBT oM MM
Mo1HOCTb ropenku ITonepeunoe ceuenue OKBUBaJIEHTHBIN
JLIMOBOH TPYyOBI JUaMeTp

JluarpaMMa KoppeKIiiy BbICOThI HA/I YPOBHEM MOPS

B cnydasx, oTmuyHBIX 0T 6a30BOTO YpOBHS, CEYCHHUE JABIMOBOM TPYOBI (2 HE AMAMETP) HEOOXOAMMO
YMHOXHTH Ha KO3()PHUIIMEHT KOPPEKTUPOBKH (Z), KOTOPBINA MOMYUYaAIOT U3 AHATPAMMBI.

IIpuMep: M30JUPOBAHHAS ALIMOBAS TDVﬁa

1 — Koren
2 — M301upOBaHHBIN U CHEMHBIN JIBIMOXO/
3 - JIa3 miis yucTKHU



4 — IloncoeanHeHUE K IHIMOBON TPyOe
5 — Kamepa-caxxeynoBurenb

6 - BuyTpeHnHss MeTanuueckas Tpyoa
7 — U305s1uMoHHas 1IJTaKoBaTa

8 - BHyTpeHHss1 MeTalIn4eckas Tpyoa

8. YCTPOMCTBO KOTEJLHOMN

Kortesn Heo0X0aMMoO pacmosioKuTh TAKHUM 00pPa3oM, YTOObI MMETh BO3MOKHOCTHh OTKPbIBATh
NepeaHIO BepPb IOpPeJKHU; €clid 3TO HEBO3MOXKHO, TO TOTJa KOTEN Hal0 PacloIOKUTh BOIM3U
TJIaBHOU JIBEpH, KOTOPYIO MOYHO OyAeT Mpu HEOOXOJUMOCTH OTKPHITh.

Cnenyer otrmeTuth, uro y kotiaoB ELICOIL NO c¢ ucnaputesnem MMeeTcsl IOCTATOUYHO MecCTa st
M3BJICYEHUSI TETIO0OMEHHNKA. BOKpYT KOT/Ia HE00X0JMMO OCTaBUTh MPOCTPAHCTBO paBHOE 0,8 M.

Bxon B meHTpajibHOE KOTeJbHOE INMOMeELIeHHe pa3pelieH TOJbKO 1Jsi KBAIH(GUIUPOBAHHOIO
nepcoHaJa.

MecTo yCTaHOBKHM KOTJIa JODKHO OBITh TOPHU3OHTANBHBIM JUIsl €r0 MPaBUIBHOTO PACIIONOKEHUSI.
Bokpyr nBepu mnomemieHHs HEOOXOAMMO YCTaHOBUTH IIUPOKYIO KpPOMKY JJISI TOTO, YTOOBI
OTPaHUYUTH BO3MOXKHBIE MOTepu Macia. HeoOxoaumo ycTaHOBUTH TpyOBl Il 0TBOAa Macia. Ecimu
NpUMeEHsieTcs Ta3000pa3HOe TOIUTMBO C YIENBbHOW Maccoil Oojblieil, YeM Macca HCIOJIb3yeMOTro
BO3/yXa, TO BCE AIIEKTPUUECKHUE JETalu U y3ibl He0OXOJMMO pacmojaraTh Ha BeicoTe He Hipke 0,5
METPOB.

CuctemMa OTOIUICHHS JIOJDKHAa OBITh XOpOIIO BEHTHIMPYEMOH i TOro, 4YTOOBl KOMHATHAs
TeMIiepaTypa npu paboTtaroriem reaeparope He npesbimana 35°C. Heo6xoaumo cTporo cod,1101aThb
BCe YKa3aHMsI MECTHOM MOKapPHOH OXPaHbI.

9. TUAPABJIMYECKOE YCTPOMUCTBO

Jnst camoro OnoKa O4YEHb Ba)XKHBIM SBIISETCS XOpOINas, OAHOPOJHAS, MOCTOSHHAS UUPKYISALUS
AUaTCPpMHUICCKOro macia B OTOITUTEIILHON CUCTCMEC, U YTO TAKXKC ABJIACTCA OUYCHb CYIICCTBCHHBIM
JUTSL CPOKA CITyKOBbI TUaTepMUYECKOM KHUAKOCTUH. OTONMHUTENbHAs cucTeMa 000pyI0BaHa 3allUTHBIMU
YCTPOUCTBaMHU, a IEKTPUIECKOE 000PyI0BaHUE pa3pabOTaHO TaKUM 00pa3oM, YTOOkI 00eCIeunBaTh
MaKCUMaJIbHYI0 0€30MacHOCTb. XapakTEpPUCTUKU HOMHUHAIBHOTO pacxo/ia KOTJIa YKa3bIBAIOTCS B



TaONUIIE TEXHHUYECKUX XaPAaKTEPUCTHK OTONMHTEIBHONH CHUCTEMBI M COOTBETCTBYIOT TEPMHUYECKOMN
pasHuie Mexay nogadeil u obparkoit 40 °C. DddekTuBHBINA pacxo MOXKET WHOT/IA MOBBIIIATHCS,
€CITH, KaK 3TO 9acTO MPOUCXOAMT, CONMPOTHBIICHHE MOAAYH TOTOKY B KOHTYpe OyIeT MEHbIIE, YeM
OCHOBHAasi MPOM3BOJUTENBHOCTh Hacoca (mpuOnu3urenbHo 4 6ap). OTO MO3BOJISET YIyUIIUThH
TEIUI00OMEH M 3alllUTHBIE MEpPBI JUIsl IPOIJIEHHs CpoKa CilykO0bl Macia. Pacxoq HUKOrga HE JOJDKEH
ObITb MEHbLIE 3HAYEHHUS, YyKa3aHHOro B Tabmunax. Kaxnaplii Koren oO0OpyJOBaH CBOMM
LUPKYJISALUOHHBIM HAacoCOM, a B Cllyyae OOJIbILEro KOJMYECTBA KOTJIOB KaKIbIH KOTEN JOJIKEH
UMETb CBOM COOCTBEHHBIN IUPKYIISLIMOHHBIN HACOC.

B cinyuae mmpoxomacmtabHOro MOHTa)ka M OOJIBIIUX NMPOEMOB /ISl 00CITY)KUBAHUS, CUUTAETCS, YTO
XOpOILIUM CHocoOoM H30exaTh HU3KOIO Halopa MpU Mojadye Maclia B OTONMHUTEIbHYIO CHUCTEMY
SIBJISIETCS] YCTAHOBKA OJHOTO HACOCa Ha KaXKIbId KOTEJ U JIOMOJIHUTEIBHBIX HACOCOB JIJIS BTOPUYHOTO
3alycka pa3HbIX KOMMYHHUKalUid. B 3TOM ciydae OCHOBHOM Hacoc KOTJIa OyJeT MEHBILIETro
TUTIOpa3Mepa M, TaKUM 00pa3oM, OH CMOXKET IPEOJ0JIeBaTh TOJBKO MOTEPH HATPY3KH B KOTIIE U
NEPBUYHOM KOHTYpe, a MOTEepH BO BTOPUYHOM KOHTYpE U CTAHLUAX OOCIyXHBaHUS OyAyT
MIPEOJIOJICHBI C TIOMOIIIBIO JOTOTHUTEIBHBIX HACOCOB. CXEMbI TUIMMYHBIX YCTAHOBOK YKa3aHbI HIKE.
[Tpu m106BIX paboyuX yCIOBUSAX HEOOXOAUMO 00ECIIEUNTh OJauy UPKYIISIIMOHHOTO Hacoca.

Jlerazamusi yctaHOBKH TpeOyeT CITycKa J>KHAKOCTH M3 BCEX CaMbIX BBICOKMX Todek. HeoOxommmo
BBINOJIHUTH TOJIHYIO YCTaHOBKY J€ra3alldOHHBIX YCTPOWCTB, a TaKXe BEHTHJIEH oTOopa mapa u
COOTBETCTBYIOIIMX BEHTHJICH Ha KOHIAX K10 MPSIMOI BETKH TPyOOIIPOBOJIA, PACIIONIOKEHHOTO Ha
BEPXHHMX YPOBHAX U B CAMBIX BBICOKMX TOYKaX TpyOOmnpoBoaa.

HeoOxonmumMo TpoBECTH TOMHBIA JpeHaX KOTia JUis 3aMeHbl Macia. HeoOXoIuMo BBIOIHUTH
YCTaHOBKY JPEHAXHBIX KPAHOB BO BCEX TOUKAX HMKHErO YPOBHS IS LIEJIEH ApeHaxa.

9.1 CXEMA C OTKPBITBIM PACIHIMPUTEJIBHBIM BAKOM

T'openxka

Koren

K neimMoBoit TpyOe

MacnsHbIil pacIMpUTENbHBIN 0ak
Cemnaparop Bo3qyXa

Macnsnblii 6aKk-HaKOTIUTETh



9.2 CXEMA C 3AKPBITBIM PACHIUPUTEJIBHBIM BAKOM, HAXOJAAIIUMCHA 11OJ
JABJIEHUEM

T'openka

Koren

K yrunuzaropy
K nemmoxony

Ot ytunusaropa

WNuepTHbIN ra3

Cenaparop Bo3ayxa

MacnsiHbIi pacIIMpHUTENBHBIA OaK
MacnsHbli 0ak-HaKOIHUTENb



9.3 KOHTYPHBIN JETA3ATOP

OuuctHas TpyOa

CrasibHOM BEHTHJIb JIJIsl CBAPHOTO COETUHEHNUS
(IpeHaXHBI BEHTHIIb HEOOXOJMMO YCTAaHOBUTH B YIOOHOE pabouee MOI0KEHHE)

JA 60,3 76,1 88,9 108 133 159 193,7 | 219,1 273
OB 108 108 133 159 193,7 | 219,1 273 273 320
Cmm 150 200 200 270 300 350 450 500 600

10. MATEPHAJIBI, UCITOJIL3YEMBIE B KOTJIE

[Ipu HOpManmpHOW paboTe KOTEeN HE JOCTUTaeT 4Ype3BblYailHO BbicOkoro naBieHus. OnHako,
00pa3yloTcsl OYEHb BBICOKHE TEMIIEPATypbl: MUHEPAJIbHbIE Macja JOCTUTal0T npuodauszurenbHo 300°
C, a cunrermueckue wmacia 360° C. VYcraHOBKY KOTIa NOJKHBI  BBIMIOJIHATH BBICOKO



KBaJIM(ULMPOBAHHbIE HHXKeHEpbl. HeoO0XoauMo HEYKOCHUTENIBHO COONI0aTh BCE YKa3zaHUs U
IIPUMEHATD IEKTPOMOHTAXHbIE HHCTPYMEHTHI (YKa3aHHbBIE HUKE).

- Tpy6a oObr4HO TIpeACTABISIET U3 ceOs OecmoBHyIO TpyOy ¢ dnanmamu PN 16.

- 3amuTHbIe MPOKJIAJKU JOJDKHBI BRIIEpXKHUBaTh padoty mpu 400 °C.

- Knamanpl W BeHTWIM JOJKHBI OBbITH CHEIHAJBbHO MpeIHA3HAYeHbl HJIs MPUMEHEHHS C
JMAaTePMUYECKHM MAcCJIOM (CMOTPUTE MPOTOYHBIE KJIAMAaHbl M UT'OJIbYATHIC BEHTUIIN).

- 3ampelieHo HCIOoJIb30BaTh PEe3bOOBBIE COCIMHEHUS, TaK KaK CTaHAApTHBIC MPOKIAIKUA HE
BBIJICP’KUBAIOT BHICOKHE TEMIIEPATYPhI B TEUCHHE UIUTEIILHOTO BPEMEHHU.

- 3ampelieHo HCIOJIb30BaTh MEJb M €€ CIUIaBbl B KOHTAKTE C MAacjiOM, TaK KaK OHa SIBJISETCS
KaTaJau3aTOpPOM B IIPOLIECCe OKUCIEHUS Maca.

- Hcxoast u3 Toro, 4o pabouast Temrieparypa siBISCTCS BBICOKOW, HU MPH KaKUX 00CTOSTEIBCTBAX
HEJb351 ITHOPUPOBATH TEINIOBOE PaCIIUPEHHE.

- Cucrema A0mKHa HMMETh HEOOXOAMMO KOJMYECTBO Y3J0B TEIUIOBOrO pacumupeHusa. Hx
KOJIMYECTBO U PACTIONOKEHHS PACCUUTHIBAIOT MHKEHEPHI AJIs1 KaXKIOW YCTaHOBKHU.

- DIEeKTPOMOHT@)KHBIE  PAa0OTBI  JOJDKHBI  BBIMOJHATBCS C  MaKCHUMAJIbHBIMH — MEpaMu
IPETOCTOPOKHOCTH, HEOOXOAUMO 00ECTIEUNTh MPOCTYIO MPOLEAYPY ApEHaXka.

- Camble BBICOKHE TOYKH CXEMBI JOJDKHBI UMETh CHCTEMBl OUMCTKH BO3/yXa W Jera3alliOHHBIE
YCTPOMCTBA, UTO SBISETCS OCOOCHHO Ba)KHBIM BO BpEMS 3alycka M MOCIE TOro, Kak KOTEN B
TEUYEHHUE UTUTEIILHOTO BPEMEHU HE HKCILTYaTHUPOBAICS.

11. JOMOJHUTEJBHBIE YCTPOUCTBA KOTJIA

11.1 PACIIMPUTEJILHBIN BAK

O0beM Macna, IUPKYJIHPYIOMIETO B YCTAaHOBKE, KOJEONETCS B COOTBETCTBUU C HM3MEHEHHSIMU
TEMIIEPATyPBHI.

JuarepMuyeckoe Macio YyBeIMYMBAEeTCS B 00beMe MNpUOIM3UTENBHO Ha 7% TMpH  KaKIOM
noBbIieHnH Temrepatypbl Ha 100°C. DTo mpuUBOAUT K HEOOXOAMMOCTH TOTJIOMICHUS TEIIOBOTO
pacuIMpeHusi Maciia ¢ TOMOIIbIO YCTAHOBKU B CXEME COOTBETCTBYIOIIETO PACIIMPUTEILHOIO COCYa.
Xopoiel MpakTUKOW cuuTaeTcss oOecrieyeHue Toro (Qaxra, KOorja macio 3aHMMaeT He MEHee Y4
o0BeMa pacIIUPUTETHLHOTO COCYa MPH XOJIOJHOM COCTOSIHHH OJIOKA; Macio He JOKHO MPEBBIIIATh
%, o0beMa pacHIMPUTENILHOTO COCyJa, KOTJa CTaHIMs HaXOAUTCSA B TOPSIUEM COCTOSHUH, IJIS TOTO,
9TOOBl TPEJOTBPATUTh BO3MOJXKHBIE TMEPENONHEeHUA. Eciu mpeanonoXuTh, YTO CBOMCTBA KOTIA
SABJIIIFOTCSI TaKOBBIMH, TO 6YI[€T CJIO)KHO MHNOAACPKUBATH OOCTATOYHO HHU3KYIO TEMIICpATypy B
pacmuputensHoM cocyze (60 — makce. 70 °C npu HOpMaIbHBIX pabOYHMX YCIOBHSX), PEKOMEHIYETCs
MPUCOCOANHATDH TEIIOOOMEHHHUK K PACIIMPUTECIBHOMY COCYYy C IOMOIIBIO COGI[HHHTGHBHOﬁ pr6I>I.

MoHTask: 0OBIYHO YCTAaHaBIMBAIOT OTKPBITbIE (aTMOC(EpPHbIE) PACIIUPUTENbHBIE COCYAbl — OHU
MOHTHUPYIOTCS Ha OIPENEICHHOW BBICOTE TaKMM 00pa3oM, 4TOObl MX MHHHUMAJbHBIH YPOBEHb
CcOoCTaBlIJl He MeHee 1,5 M Bbllle MakcuMyma. MHHHUMAJIbHBIN YPOBEeHb, 32 HEKOTOPbIMH
HCKJIIOYEHUAMH, KOTOPble He00X0MMO M3YYUTh B Ka:KI0M KOHKPETHOM cCJIy4yae, 10J5KeH ObITh
TAKHM, 4YTO0OBI 00ecneYyuTh BBICOTY He MeHee 6 M IO OCHM BCaChIBaHUSI LHMPKYJISAIHOHHOIO
Hacoca. [IpeanouturensHo, YTOOBI OH OBLT YCTAHOBJIEH B XOPOLIO MPOBETPUBAEMOM MTOMEIIEHUH JUIS
TOT0, YTOOBI U30€XkKaTh YPE3MEPHOI0O MOBBIILIEHUS TEMIIEPATYPhl, & TAK)KE €r0 HE0OOXOIUMO 3aIUTUTh
OT NPOHMKHOBEHMs BOAbL. B Tex ciydasx, Korna B KOTIE HEOOXOAMMO MOJYYHUTh OoJiee BBICOKOE
JABJICHUE, WK €CJIM 10 KaKOoW-1100 MPUYMHE HET BO3MOKHOCTH Pa3MECTUTh PacIIMPUTEIbHBIN Oak
Ha TOJXOSMIEH BBICOTE, TO MOXXHO 3aKpENUTh I'€PMETHYHBIM pacHIMpUTEIbHBI Oak B cuCTeMe
OTOIUIEHUS. DTOT COCYJ SIBJISIETCS T€PMETHUYHBIM Ojarojapsi a3oTy, HaxoJsAlleMycs B LMJIMHApPAX U
JIEKOMIIPECCUOHHOM CTaHIMM, OH 000PYJ0BaH BCEMU HEOOXOAMMBIMH YCTPOHCTBAMHU O€30MACHOCTH.
BxuroueHue 3Toro ycTpoicTBa B HAPABIMUECKYIO0 CXeMY HE0OXOJMMO BBIIIOJHUTH B COOTBETCTBUU C
MOHTaXXHOM cxemoi (cM. Taoi. 9.1).



HuauHAPBI K MACASIHOMY PACHIMPUTEIbHOMY COCYIY: pacUIMpUTEIbHAS TPyOa HE JTOJIKHA UMETh
o0OpaTHOro KjanaHa M HE JIOJDKHA CO37aBaTh KOHBEKIIMOHHOE JBM)KEHHE Macia. PacmmpurebHas
Tpy0a He J0JKHA UMeThb U30JISILHH.

CMOTpH yKa3aHHYIO HIJKE TaOJIMIy JJI1 O3HAKOMIICHHUS C AMaMETpaMH U NPaBUIBHBIMU pa3Mepamu

TpYyO.

HoMuHaILHBIH 1HaAMeETP
ELICOIL NO PacmmpurenbHas Tpyoa (Mm)
100 —200 — 320 — 400 — 500 20
640 — 800 25
1000 — 1300 — 1600 32
2000 — 2500 40
3000 — 4000 50
5000 65

11.2 MACJSHBIN HAKOIMUTEJIbHBIN BAK

DT0 TpoCTOW pe3epByap, 00BEM KOTOpOro OoJible, YeM o0beM Macjia BO BceM KoTiie. Ero
HEOOXOJIMMO YCTaHABJIMBAaTh HAa HEKOTOPOM PACCTOSHHHM OT TEIJIO(MUKAIIMOHHOW YCTAaHOBKH, H
MIPEIITOYTHUTEIIEHO B OTKPBITOM, XOPOIIO IMPOBETPUBAEMOM MECTE, 3AIMUIICHHOM OT JIOX[Is, JTHOO B
XpaHWIUILE, HA YPOBHE TIOBEPXHOCTH 3€MJIM WJIM Ha HEOOJIBIIIOM BO3BBIIICHUU. B cilydae ycTaHOBKH
Ionq 36MJ'ICI>1, MUTATEILHEI HACOC TaKXKe JOJI’KEH OBITH PACIIOIIOKECH HHKC I TOro, 4TOOBI
n30eKaTh MPOOJIEM C BCACBIBAHUEM.

IIpucoennnenue TPyobLl M30LITOYHOI0 HPUTOKA

HomunanbHbI 1namMeTp
Tun ELICOIL NO COeTMHUTEIbHOW TPYOBbI
(Mm)

100 —200 — 320 — 400 — 500 25
640 — 800 32
1000 — 1300 — 1600 40
2000 — 2500 50
3000 — 4000 65
5000 80

['maBHBINM HaCOC KOTIa HAXOIUTCS OKOJIO MACIISTHOTO Oaka.
CwMm. Tabm. 9.1 1 9.2. Hacoc MOXKET BBITIOJHATH HAIMTOJIHEHHE, T03AMPABKY WIIH OMTOPOKHEHUE KOTIIA.

11.3 BJIOK HOAIIUTKHN

brox moamuTku - 3TO meCTepquaTLIﬁ HACcOC C DJJICKTPOMOTOPOM, CTaJIbHBIMHU KpaHaMH, OH
MNepeKa4YnBacT Macilio. Ero neooxogumo pacnosiaratb B TaKOM MECTE€, KOTOpPO€ 3alIUINCHO OT
AO0XKIA U HA YPOBHE COCyaa JJid TOTO, 4TOOBI OOJIETYUTH BXOJ Macjia B HacocC.

3anpaBka MacJjia:




YcranoButh B yctaHoBKY Hacoc P300: orkpsiTe kiananbl V304 u V301, 3akpsiTe kianansl V302 u
V303, V305, u BkiarouuTh Hacoc. Bo Bpems pabotsl: knanansl V304 u V302 OTKpBITHI, KJIanaHbl
V301, V303, V305 3akpseiThl, a Hacoc P300 ycTaHoBeH.

Jnst onopoxkHEHUs1 yCTaHOBKM ¢ noMolisio Hacoca P300; otkpoiTh kinanansl V303 u V305, 3akpbiTh
knananel V301, V302, V304 u BKIIFOUMTE Hacoc.

11.4 OCHOBHOWM MACJISIHBIM IUPKYJISAIIMOHHBIA HACOC

OOBIYHO 3TO OI[HOCTynGH‘-IZlTI:IfI III/IpKyJISIIII/IOHHI)If/i HACOC, B KOTOPOM ABHUIaTCJIb IMPUCOCAWHCH C
IIOMOIIBIO THOKHUX COCHHHCHHﬁ. 3aTeM Bce 3TO YCTpOﬁCTBO MOHTHUPYCTCA Ha OCHOBAHUEC, KOTOPOC
obecreynBaeT BbIPaAaBHUBAHUC BCEX COCTABHBIX gacteit. Hacoc nmmeeT calnbHHUKOBOE YIUIOTHCHHE C
BO3AYIIHBIM OXJIAXKJACHUCM.

11.5 JUO®PEPEHIIUAJIBHOE PEJIE TABJIEHUSA

Kotner ELICOIL NO umeror muddepeHunanbHoe pene AaBICHHs, KOTOPOE MPUCOCAUHEHO MEXIY
noAaroummM/o0paTHeIM TpyoonpoBoaamu macia (0,5 + 4 6ap), uMeeT MaHOMETpP U KpaH.
HuddepennmanbHoe pesne AaBICHHUS YCTAHABIMBACTCS B IENAX OE30MAaCHOCTH, TaK KaK OHO
OCTAHABIIMBAET TOPENKY, KOTrJa JaBICHHE YCTAHABIUBACTCS B 3HAYCHHE HIUKE MPEIABAPUTEIHHO
3aJJaHHOTO.

PeryaupoBka auddepeHunaabLHOro peJie 1aBjaeHus :

3HaveHHE MOTEpH 3arpy3ku macia pasaenuTh Ha 13 (Cm. tabn. Texandeckux gaHHbBIX 111 ELICOIL
NO), u okpyriuTh pe3ynbTar a0 menoro. Berects 0,4 u3 pesynpTaTa TakK, 4TOOBI IMOJYYHTH
nasienue (6ap) A1 ero BBOJA B pejie TaBJICHHUS.

Juddepenunansuoe pene nasiaenus koo ELICOIL NO sBnsercs onnoit uz mozaeneiit DANFOSS
RT 260; cMm. ykazaHus TEXHHYECKOTO MAcopTa Jid €ro yCTaHOBKH.

Pene naBneHus MODKHO OBITH YCTaHOBIEHO Ha Aamienue Ha 0,3 Gap BBINIE, YeM PETYIUPOBOYHOE
3HaueHHe ((puKCHpoBaHHAs Pa3HUIIA).

11.6 3AITIOPHAS TPYBOITPOBOJIHAS APMATYPA

3anopHas TpyOOIIpOBOIHAs apMaTrypa [Uisl JUaTepMHUYECKHMX MACISHbIX KOTJIOB JOJKHA OBbITh
BBINOJIHEHA U3 C(EpONIaIbHOTO YyryHa (Marepuai, KOTOpblid moaxoaut uist Temmepatyp 1o 300 °C)
C CHIIL(OHHBIM YIIJIOTHEHHUEM.

11.7 IMATEPMHUYECKHHN MACJISIHBIN ®UJIBTP

JlnatepMudecKuil MaclsiHbI (QUIBTP, CIACNAHHBIA W3 CTald WIH U3 c(eponIanbHOro YyryHa,
JOJIKEH YCTaHABIMBAThCS Ha I0/1aYe HUPKYJISALIMOHHOTO Hacoca (MaTepuall, KOTOPbIi MOIXOIUT AJis
temnepatyp 10 300 °C), coBMeCTHO ¢ KpynHoceT4aTsiM ¢puibTpoM (1,5 + 2 Mm).

11.8 PACHIMPUTEJBHBIN KOMIIEHCATOP

PacimmpurenbHblii KOMIIEHCATOpP HEOOXOAMMO YCTAHABJIMBATH JJIsI KOMIICHCALMU PaCIIUPEHUS
TpyO, KOTOpO€ BBI3BaHO pabounMMu Temieparypamu. TpyObl HOKHBI OBITH NPUCOECTUHEHBI K
COEJMHUTEIIBHOMY  TpyOOIpOBOXy JJIi TOro, 4YTOObI  CHOCOOCTBOBAaTH  BBIPABHHBAHUIO
TpyOonpoBoJa ¢ 1eIbl0 n30eKaHUsI BO3MOXKHBIX TPEIIMH U MOJOMOK B COCJIMHUTENbHBIX y3JaX U
[IPEAOTBPALIEHUS TEYH Maca.

11.9 TEPMOCTAT TIEPBOH CTYIEHHM, TEPMOCTAT BTOPOH CTYINEHU H
NPEJOXPAHUTEJbHBIA TEPMOCTAT-TEPMOPEI YJISITOP

Jononuurensusle yerpoiictBa A koia ELICOIL NO:



e IlpenoxpaHuTebHBIH  TEPMOCTAT C  BO3MOXHOCTBIO  PYYHOIO  IIepe3alycka,
npeaycraHoBieHHbIN Ha 3HaYeHue 300 °C, ycTaHOBJIEH BO3JIE MOJAIOIIETO TPyOOIpoBOIa
Macia B KOTJIe; TEpMOpelie OCTAaHABIMBAET TOPEJIKY, KOrja TeMIlepaTypa IpEeBbIIIaeT
MaKCHUMaJbHOE 3HaYEHUE.

e TepMmocTaThl mepBoii U BTOPO# CTyNMeHU IpeIHA3HAYEHBI ISl PEryJIUpoBaHUs pabOTHI
TOPENIKHM, U YCTAaHOBIIEHBI BO3JIE MOJAOIIEro TPyOOmpoBoaa Macia B KOTie. TepMocTarhl
MEpBO M BTOPOM CTYNEHU U MPEAOXPAHUTEIbHBIA TEPMOCTAT BKIIOYAKOT M OTKIIOYAIOT
rOpesKy IpH 3aJaHHOU TeMIIepaType.

e TepMmocraT mpeaHasHa4veH AJs OTK/IIOYEHUS] MACIASHOr0 Hacoca WM HacocoB. [locie
TOT0, KaK KOTEJ OTKJII0YaeTCs, HacOC MPOI0JIkKaeT paboTaTh A0 TeX MOp, MOKa TeMIrepaTypa
He nocThrHeT BenuuuHbl MeHee 150 °C, mpu 3TOM YCJIOBHH TEPMOCTAT OTKIIIOUAETCA.
CrnenoBaTenbHO, MAaclio HE TIEPETrPeBaeTCs.

e JIBa TepMoperyJisiTopa yCTaHOBIIEHBI HA 0OpaTHOM TPyOOIIPOBOIEC Maciia U Ha MOAAIOIIEM
TpyOOIIPOBOJIE Macia B KOTJIE.

12. IPOLHECC 3AITIOJIHEHUSA MACJIOM

IlpenBapuTeibHas IPOBEPKA

- OrtkamuOpoBaTh TepMOCTaT Juisi pas3HbiX asurateneit, Q.E., u KOHTponbHYIO mMaHenb B
COOTBETCTBUM HOMUHAJIBHOH (BBIXOTHOM) MOIITHOCTBHIO TBUTATEIIS.

- YOeauThcsi, 9TO JISTKO BO3MOXHO YIPABISATh PA3IMYHBIMH KJIAlIAHAMHU CXEMBI, HCOOXOIMMO
cMa3aTh COCTUHUTENbHBIC JeTallu OUCyIbpaT MOTUOICHOM WM MOJ0OHON CMa3KOM.

- TlpoBeputh cMa3Ky MOAMIUITHUKOB IUPKYJSIIIHOHHOTO HACOCA H UX CATTLHUKH.

- YOeautech, 4TO HAcOC JIETKO MPOBOpPAUYMBAETCS W YTO JBHUraTelb HAcoca MPaBUIBHO
YCTAHOBJIEH 110 YPOBHIO.

- YO0eaurech, 4TO HACOC BpalllaeTcsi B MPaBUILHOM HaIlPaBJICHUU.

- OTcoenWHUTH 3alUTHBIE YCTPOWCTBA, OTBEUAIONINE 3a LUPKYJALNUI0, (HOpMaIbHOE
muddepeHnranbHoe pesie JaBiCHUs) W MepeyCTaHOBUTh CUTHAIM3AIMIO JUISI TOTO, YTOOBI
MPEIOTBPATUTE IPEPHIBAHUS B MMOaUe IIEKTPOCHAOKECHHUS.

12.1 3AITIOJIHEHUE KOTJIA

Korga ycraHoBiieH ruapaBIM4YecKHi OJIOK KOTIa, M TIIATEIbHO IPOBEPEHBI caM OJIOK U BCe
npuOOpBI, IBUTATENN, K KOHTPOJIBHOM MaHeIn HE0OXOUMO MOACOSANHUTh JaTYUKU. Teneps Hacoc
MOJKET 3aIlOJIHATH KOTEJI.

3amosHeHUe KOTJa JOJKHO BBIOJIHATBCA TakUM 00pa3oM, 4TOOBI IMOJHOCTBIO NPEAOTBPATUTH
nomnajiaHue Bo3ayxa. Hacoc 3amosiHeHust cucTeMbl JOJKEH MPUCOETUHATHCS K 0aKy-HAKOIUTEII0 U
HoJarleMy TpyOOnpoBOgYy KOTJIA, YTO OOBIYHO SIBJISETCS CaMOil HMKHEW TOYKOW BCEil yCTaHOBKH.
3anonHuTh 0aK M NOoJaroIuil TpyOONpoBO KOTia, BKIOYUTh B pabOTy HACOC 3aMOJHEHUSI, KOTOPbII
UCTIONB3YETCsl JUI 3allOJHEHUsl YCTAHOBKM MacjoM, IPH 3TOM CHadaja JOJDKEH ObITh MOJHOCTBHIO
OTKpBITHl NPOAYBOYHbIE KJallaHbl, PACHOJOKEHHBIH B pPa3HBIX YACTAX CXEMbl, TaKXkKe Kak U
OTCEKaIoUIMe KIIalaHbl. DTO SIBJIAETCS CaMbIM JIyYIIUM CIIOCOOOM, TaK KaK 3ajluBKa Maclla B caMOi
HIDKHEH TOYKE MPUBOJIUT K yAAJICHHUIO BO3/yXa M3 CUCTEMbl. Macio HeoOX0IMMO 3aloIHITh OYCHb
MEIJICHHO Ui TOro, YyTOOBbl BO3AyX MOI BbIJIABIMBATHCA M MPOXOJUTH YEPe3 TOJILY KHUIKOCTH.
PacmmpuTenbHbIi cOCy1 UCIONIB3YETCS AJIs 3all0JIHEHUS 7O KpaeB BO BPEMsI CTaJUM CYLIKH Macla.
JuarepMmudeckasl >KMIKOCTb 3aloJIHAETCS A0 TeX MOp, [OKa OHAa HE HAYMHAET COYUTbCA U3



IIPOJIyBOYHBIX 3ariylleK, KOrJa 3TO HAayMHAeT MPOUCXOAUTh, HAN0 Cpa3y XKe HX 3aKpbITh.
PacmmpurenbHelii  cocya  JOMDKEH OBITh  3allOMHEH NpUONM3UTENbHO Ha 4.  3amyCTUThH
HUPKYJSIMMOHHBIA HAacOC Ha Mapy MHUHYT, U 3aT€M OTKIIOUNWTHh HA JPYrM€ HECKOJIBKO MHHYT.
IToBTOoputs 3Ty npoueaypy 2-3 pasza. IlpogyTe Bce TOYUKM U NEpEyCTaHOBUTb YPOBEHb B
pacmmpuTensHoM cocyge. Ilponomkare TakuM ke 00pa3oM A0 TeX IOp, IOKa HE BBIMJIET BeCh
Bo3ayX. Ilocie oTKIII0YeHUsI KOTIa YCTAHOBUTD (DMIIBTP U OYUCTUTH CETKY-(PUIBTP.

12.2 XOJIOJHAS ITPOBEPKA HA TEYH

Bo BpEMs CTaUH 3aIllOJIHCHUSA INOCTOSHHO U THIATCIIBHO HPOBCPATH KOTCI HAa OTCYTCTBUC Teqeﬁ,
npeoTBpaliaTh nomnajaanue rpsasu. [Ipu oOHapyKeHUU Teuel He0OXOIUMO Cpa3y JKe MX YCTPaHSATh
0€e3 OMOpPOKHEHUS KOTJIA.

12.3 XOJIOJHAS ITPOBEPKA JABJIEHUSA B CXEME KOTJIA

[Tocne ynanenus Bo3ayxa nepes HadajaoM paboThl, IPOBEPUTH ABJIECHHE B CXEME, KOTOPOE JIOJKHO
COOTBETCTBOBATh MACHOPTHBIM JaHHBIM. HeoOXoquMo Kak MOXKHO 4Yalle OYuInaTh (pUiIbTpbl BO
BpEMs 3TOHM cTaauM 10 TeX IOp, MOKa JaBJIeHUE HE OyJeT CTaOMIM3MPOBAHO /10 HEOOXOAMMOIO
3HAYCHHMSI.

13. CTAAUA 3AITYCKA

13.1 CTAAUA CYHIKU MACJIA

[Tpu paboTaromemM HUPKYISILMMOHHOM HAacoce yCTaHOBUTh FOPENIKY Ha MUHUMAJIbHYIO MOLIHOCTb U
MOCTETNEHHO JIoBecTH Temmepatypy (makc. 40 °C/4, 10°+15°C mexay 90°C u 120 °C) mo 100 °C.
Belie 3TOr0 3HaYeHUs TEMIlEpaTypbl NPUCYTCTBYIOLIAs Bara HadyHET IIPEBpallaThCs B Iap, 4TO
NpUBEJEeT K KaBUTALMU IMPKYJISIHOHHOTO Hacoca. JuddepeHnuansHoe pesie AaBIeHHsS 3aTeM
OTKJIFOYAETCsl sl TOTO, YTOOBI NMPENOTBPAaTHTh CUTYAIMI0, KOIrJa KOTeJl HAYMHAeT IMOCTOSHHO
oroBeInaTh 00 aBapuiiHoON cutyaruu. [lponomkaiite, moka pa3HuIla B MAaHOMETpaxX HE YIaJeT HIKE
0,5 ©Oap, korma JaBlieHHE HAYMHAET 3aMETHO KoJieOaThCsA. 3aTeM BBIKIIOUHUTE TOPENIKY |
LUPKYJSIUOHHBI HAcOC, U MOAOXKIuTe 2-60 CEKyH[, BBIIOJIHUTE MPOAYBKY 4Yepe3 BCE TOUYKHU
IIPOAYBKHM, IIOKa HE IPEKPATUTHCSA BBITYCK napa. llepesamycTuTe IUPKYJSLIUOHHBIM HAcoc WU
rOpesiKy, MoKa CHOBAa HE BO3HMKHET SIBJICHME, ONKCAHHOE BBbIIIE, (B JHOOOM cilyyae — He 0oJjblie
yeM 3-5 MHUHYT) ¥ MOBTOPHUTE MPOUEAYpHl MpoayBku. [IpogomxkaiiTe, moka Macio HE JOCTHUTHET
temneparypsl 160-170 °C. IIpu yciaoBUM NOCTENEHHOTO U TIATENBHOIO BBIOIHEHHS ONMMCAHHBIX
BbIILIE TpOLETYp, Maciao OyneT OCYLIEHO M TeMIlepaTypa IHOBBICUTCS. B 3TOT MOMEHT cHOBa
npucoequHuTe AUdQepeHnnanbHoe penne JaBieHUs A TOro, 4ToObl 00eCHeunuTh J0CTaTOYHbIE
yCII0BUsI O€30MACHOCTH KaK JJI1 OTONUTENIbHON CUCTEMBI, TaK U AJIs JKUJIKOCTH.

Orta npolenypa CYUTAETCs BBITIOJTHEHHOM:

- YcrpaHeHue BOBI Yepe3 IPOyBOUYHBIE TOUKH U PACHIMPUTENIBHBIN COCY .

- 3arp$I3H$IIOHII/IC BCIHICCTBA, KOTOPBLIC HAXOAATCA B MACJIC BO BPEMA €ro LHUPKYJIALUH, TAKUC
KaK IbUIb, NMECYMHKH, pXKABUMHA, OTJIOXKEHUS, aOpa3uMBHbIC BKJIIOUEHHUS U METAJIMYECKUe
YacTUIIbI, KOTOpPbIE MONAIM B KOHTYpP BO BpeMs COOpPKM M CBapOYHbBIX ONEpalUi, JTOJKHBI
OBITH [T03KE BBIBEJICHBI C TOMOIIBIO (PUIbTpA.

- Topsuee onpenenenue Teuei U3 KOHTypa (CBapHbIE LIBbI, YIUIOTHEHHUS).

- IlpoBepka pasHHMIIBI JaBJIEHUN MEXIy MNOJAIOIIMM/O0paTHBIM TpyOONpoBOAaMU Macia B
KOTJIC, CBEPUTH €€ C MAaCIOPTHBIMU JAaHHBIMH IJIsd TOTO, 4TOOBI PEryjJImpoBKa M 3HAYCHUA,
CHSTBbIE C MAaHOMETpPa, ObUIH NPABUIbHBIMH.



13.2 BAKYYMHASA CYHIKA

B nenom s xoTiia B CMbICIIE MOJAYu U COAEP)KAHUS Macja, peKOMEHAYETCSl BBIIOJIHATh CYLIKY
IIPU 3aMKHYTOM LUPKYJISLUMU MOJ IEUCTBUEM BaKyyma. DTO MOMOXET COKPAaTUTh BPEMs MPOILYBKHU
U NpEeAOTBPaTUT OKHUCIIEHHE >KUIKOCTH. BakyymHas cucrema momoraer u30exaTh 3arpsi3HEHUs
Macna. Jlaxe Macio, KOTOpO€ CMEIIaHO C BOJOM, KOTOpas BBIACISETCS M3 KOTIa Yepes
IIPOJYBOYHBIE 3arIyLIKH, MOKET OBITh BOCCTAHOBJIEHO BAaKyyMHBIM arperaroM M BO3BpaLICHO
o0paTHO B KOTel. JIJis BBIMOJIHEHHSI 3TOH MpoLe ypbl HEOOX0IUMO CBSI3aThCs ¢ GUPMOH, UMEIoIen
B CBOEGM INTAaTe HEOOXOIMMBIX CIICHUAIMCTOB, OOBIYHO Takas (UpMa SBISETCS MOCTaBIIUKOM
Macia, M ee CIEHUATHCThl MOMOTYT OOECHEeUUTh HEOOXOAUMYIO 3alIUTy/TapaHTHH, €CIU OHU
BBITIOJIHSIOT 3Ty IPOLEAYPY NOTHOCTHIO.

13.3 HATPEB MACJIA CBEPX TPEAYCMOTPEHHOH MAKCHMAJIBHOM
TEMIIEPATYPbI

JUjist BBITIOJIHEHHSI 3TOTO TecTa HEOOXOIUMO JOBECTH TEMIIEpaTypy Macia O TeMIIepaTyphl BbIIIE
MaKCUMaJbHOIO 3HAYEHHUs, KOTOPOE MPETyCMOTPEHO U3TOTOBUTENIEM. DTO IMIOMOXKET IPOBEPUTH U
UCKJIIOUUTH JIIOObIE TOMEXH, KOTOPBIE MOTYT BOSHUKHYTH B Cilyyae cOoeB B pabore.

13.4 TOPAYASA TPOBEPKA JTABJIEHUEM B CXEME KOTJIA

[Tocnie mepeycTaHOBKM XapaKTEPUCTHUK Macia 10 MPOLEAype CYIIKH, HEOOXOAUMO YOEIUThCS, YTO
rpaduK TOpsYEro [JaBJICHUS COOTBETCTBYET YKa3aHHBIM IACHOPTHBIM JaHHBIM JuId OJoKa.
CoGmronenue Ap KoTia SBISIETCSl aOCOIOTHO HEOOXOAMMBIM YCIOBHEM JUTS TOTO, YTOOBI H30€KaTh
“KkpekuHra” maciaa Bo Bpems paboThl. CoOiroseHue 3HaueHUM Ap Kaxaoi CepBUCHOM TOYKH
SBJIIETCSL CYIIECTBEHHBIM YCJIOBHUEM Ul TOTO, YTOObI OOECIEUNTh MPAaBHIBHYIO MO/1ayy Macja H,
CJIeZIOBATENIbHO, 00ECTIEYUTh TpeOyeMoe TeMI0CHA0KEeHHUS.

13.5 TOPAYASA NTPOBEPKA HA TEYH

Bo Bpemsi paboThl Macia BBICOKOH TeMIEpaTypbl HEOOXOIMMO BBIMOJIHATH KPAaTKOBPEMEHHbBIE
MIPOBEPKH I OOHAPYKEHHSI CKPBITBIX TE€YEW JJISi TOTO, YTOOBI MX MPEAOTBPATHTh. [opsiune Teun
MOJKHO JIETKO MPEAOTBPATHTh 0€3 HeOOXOIMMOCTH CIMBA Maclia U3 YCTaHOBKH: COOJIIO/aTh BCe
Heo0X0UMbIe MIPOBEPKHU o ANEKTPUIECKOMN CBapke TpYOBI, 3aII0JIHEHHON
JIETKOBOCIUTAMEHSIOIUMCST  MaclioM Tpu Temrepatype mnpuommsutensHo 300 °C. IlpoBoauth
TIIATCIIBbHOC IIOATATHUBAHHUC (bHaHLIeB oCJIC MCPBOro Mnpoxoda mnpoucaypbl HarpeBa ajd TOTIO,
YTOOBI IPEOTBPATUTH BO3MOKHOE UX OCIa0JIeHHe U3-3a HarpeBa.

13.6 KOHTPOJIb TEIIJIOBOI'O PACIIMPEHUA

Bo Bpems HarpeBa HEOOXOAMMO TIIATEIBHO IMPOBEPATH YCIOBHUS TEIUIOBOTO PACIIMPEHUS s
n30e)KaHUsl HENPAaBWIBHOTO PACIIOJIOKEHUS] TPYOOINPOBOJIOB CHUCTEMBI Uil TOTO, YTOOBI
MPEIOTBPATUTH OMACHbIE MTOBPEXKICHUS TPYO, BbI3BaHHBIE MPOU3BOICTBEHHBIMU JeekTamu. Korna
Macjlo JOCTUIaeT MaKCHMaJbHOW TEMIEpaTypbl, CHOBA IPOBEPUTH IPaBUIILHOE BbIPABHHUBAHUE
JIBUraTensi, COEAMHUTEIBHBIX Y3JI0B U HACOCA.

13.7 IOBEPKA CPEJCTB U3MEPEHUM
[Tocne BBIONHEHUS TecTa HEOOXOIMMO BBIOJHHUTH MOBEPKY M3MEPHUTEIBHBIX MPUOOPOB, KaK 3TO
YKa3aHO HIKE:

e 3alUTHBINA TEPMOPETYJISITOP Macia
e MacsHbli TEpMOPETYIIATOP
e [lpenoxpaHuUTENbHBIN TEPMOPETYIIATOP ABIMOBBIX [a30B, €CJIU OH YCTaHOBIJICH



e JluddepenunanbHoe perne TaBICHUS
e 3ammTHOE pesic JaBJICHHS YCTAHOBKH C 3aKPBITHIM PACIIUPUTEIHLHBIM COCY/IOM
e Bce perynsTopsl maporeHepaTopa/TernjiooOMeHHrKa (€CJIi OHU YCTaHOBJICHBI)

13.8 CYHIKA MACJIA B BAKE-HAKOIIUTEJIE

[lepen Tem, kak mepeaarh KOTEN B SKCILIyaTalMIO CIECLUAIBLHOMY OOCIYXHBAIOIEMY MEPCOHATY,
OCYIIUTh MAcj0 B OaKke-HaKOMUTENE AJIs TOro, 4TOObl IPEJOTBPATUTH MONAJaHUE BOABI B KOHTYP
IIPY [IEPBOM MTPOLEAYPE 3aIIOJHEHUS.

13.9 ITIPOBEPKA PACIHIUMPUTEJIBHOI'O BAKA

OxucieHue maciia 3aBUCUT OT paboueil Temmneparypbl. YOequTech, UTO MOKa3aHUS TEMIIEPATYpPbI
nonaaawT B npuemiemsie npenensl (60°C). Ecnu 310 He Tak, TO HEOOXOIUMO NMpPENNpPUHATh BCE
HeoOX0UMbIe MEpBI AJIsl CHIKEHUsI TemnepaTypbl. Kpome 3Toro, HeoOXoaumo BblAEpkKaTh BpeMs
oxuganus 8-10 vacoB, NpenHa3HAYEHHOE A YJAJICHHs BOJbI, CKONMBILEHCS B OCHOBAaHUU
pacImpuUTEeNbHON KaMephbl. JTO — IepBas MpoIenypa, KOTOPYI0 HEOOXOAWMO BBHITIOIHUTH TIE€peN
BKJIIOUEHUEM Hacoca U ropeniku. [IponyTs Bce BBICOKME TOUKHU.

13.10 OKOHYATEJIBHAA ITIOATI'OTOBKA U TECTUPOBAHUE

TectupoBaHue JOIKHO MPOBOIUTHCS CHEIMATMCTaMH, OOBIYHO OHO BKIJIIOUYAET B ceOs cleayromiee:

e [IpoBepka koTiia
e [IpoBepka ycinoBuil U mapameTpoB
e TexHUYECKUU OTYET U TECTUPOBAHUE

HpOBeI[I/ITe 3aIMOJIHCHUC TCXHUYCCKOI'0 OTUCTA C YKA3aHUCM CIICAYIOLICTO:

Twun TonnuBa

TeroTBOpHAst CHOCOOHOCTH TOTUTHBA

Ha3Banue Mozaenu u ToproBasi Mapka ropesiku

[TapameTpsl ropenku

Ananuz npiMoBbIX Ta30B (CO,; — CO — O, — NO,, ecit 3T0 BO3MOXKHO WK TpeOyeTcs)
Temneparypa AbIMOBBIX Ta30B Ha BBIXOJIE€ U3 KOTJIA U ABIMOBOU TPYObI

[TapameTpsl yXOISAIIMX JBIMOBBIX Ta30B MPU HOMHUHAJIBHON MOIIHOCTH M MUHUMAJIbHOMN
MOIIHOCTH

e I'paduk morepu COMPOTHUBICHUS JBIMOBBIX Ta30B IO JJIWHE JBIMOBON TpPyOBI, HACTpOIKa
TEPMOPETYJIATOPOB U 3AIIUTHBIX CUCTEM

IIpumeuanue: Ilpu mnpoBeneHMH H3MEpeHHH peXUM pabOTHI KOTJIa JOJDKEH OCTaBaThCs
MTOCTOSIHHBIM.

14. HOPMAJIBHAS SDKCIIVIYATAIIUA

14.1 BBIKJIIOYEHHUE KOTJIA

[Tocne oTKIIOUYEHUS TOPEIKU HEOOXOAUMO, YTOOBI MACIIO MPOLUPKYIUPOBATIO B TEUCHUE HE MEHEe
20 MUHYT, OPEANOYTUTEILHO HA CAMOM BBICOKOM TEMIIEpAaTYpHOM YpPOBHE, U B JIIOOOM cilydae /10
TeX Mop, Moka Temnepatypa He ynazaet Huwxke 150 °C (emotpu naparpad 11.8).

14.2 ABTOMATHYECKHWH 3AITYCK



ABTOMaTHYECKH 3aITyCK KOTJIa MOKET BBINOJHATHCS, KOT/Ia TeMIIepaTypa Macia, MOoJarolierocs B
KOTen, B TeueHne 60 cekyH/ mocie Hayana padoThl IUPKYJISIMOHHOTO HAcoca, COCTaBIIAET MEHEe
60 °C.

14.3 3AIIYCK KOTJIA TIPU TEMIIEPATYPE MACJIA < 30°C U TEMIIEPATYPE
INOMEIIEHMUA < 0° C

Koten pomkeH uMeTh mNepemyckHoe OalimacHOe YCTPOWCTBO, HEMOCPEACTBEHHO IMOACOCAMHEHHOE
MEXIy TOJalIIUM U 00paTHbIM TpyOompoBomamMu. B ciydae XoyogHOro 3amycka OTKPBITH
OaiirmacHblil KJlamaH M JOBECTH TeMIlepaTrypy macia B kKomie go TemmepaTypsl 70° + 80°C mpu
ropeske, yCTAaHOBJICHHOW HAa MUHUMAJIBHYIO MOIIHOCTh. 3aTeM OalmacHbId KiamaH MOCTENEHHO
3aKpbIBAETCs, MIOKA MACJIO MIepeTeKaeT BO BTOPHUUHBIN KOHTYP.

Korma Bce Macio JOCTHraer BBINICYKAa3aHHOW TEMIIEPaTyphl, YCTaHOBHTH TOPENIKY B
aBTOMaTHYECKUI PEXUM U MOAHATH TeMIeparypy 10 padouero 3HadeHus. CunuTaeTcs NpaBUIbHBIM
YCTaHOBUTb TOPEJIKY HAa MUMHUMAaJIbHYI0 MOIIHOCTB, IOKa Macjo gocturaer temneparypsl 40-50° C.

14.4 IIPEPBIBATEJIb JJIEKTPOIIMTAHUSA

IIpepbiBaHMe LUPKYIALUUA TOPAYErO Macia, BBI3BAHHOE OTKIIOYEHUEM DJIEKTPUYECTBA WIH 110
JIpyruM MpUYMHAM, SBISETCA ONACHBIM JJIA CaMOr0 Macjia ¢ TOYKM 3pEHUS €ro BO3MOXKHOIO
KpeKuHra wid guctwuisinuu. Eciu takoe mpoucxomuT 2 uiau 3 pasa B JE€Hb, TO HEOOXOAUMO
YCTaHOBHUTH HACOC C MOAAYEH aBTOHOMHOIO JJICKTPONUTAHMS WU C ABUTATEIEM aBTOMATHYECKOTO
3aIlyCKa C IEKTPOIPUBOIOM.

14.5 BOJASHBIE UM I'A3OBBIE UCITAPEHUS

Bo Bpemsi HOpMajbHBIX YCIOBUH pabOThl MOTYT BO3HMKHYTh MpOOJIEMBI C IMPKYJSALHUEH Kak
pPE3YJIbTaT BOAAHBIX HJIM TAa30BbIX I/ICHapeHI/Iﬁ U3 PpaClIMPUTCIBHOI0 COCyJa. 9TO BBI3BAHO
BuOpanusiMu 1udepodaaTa MaHOMETpa Ha NojJayue UK B pe3ysibTaTe aBapuilHON CUTyallH, KOTOPYIO
BBI3BIBACT HENpaBWIbHAS LUPKYJSus (nuddepeHnuansHoe pene naBieHus). B sTtom cimywae
IPOAYTh Jera3alliOHHbIe OJOKH TaKUM K€ 00pa3oM, Kak U IpU IEPBOM 3aITyCKe.

15 AMATEPMHUYECKOE MACJIO

15.1 BAMEHA JUATEPMHUYECKOI'O MACJIA

HopmasibHbIli TEXHUYECKHM pecypc AMATEPMMUYECKOrO Macja B IPABWIBHO CKOHCTPYHUPOBAHHOM
kotie coctraBmier 12 000 — 16 000 paboumx uacoB. Takke MOXKHO JOCTHYbL U OoJee
MPOIOJDKUTEIBHON AKCIUTyaTallii B 3aBUCUMOCTH OT MHOTHX (pakTopoB. OOpa3isl Macia JTOHKHBI
TECTHPOBAThCS KaxK/[ble HIecTh MecsueB. HeoOXoaumMo Npou3BOANUTH 3aMEHY Macia, Korja OHO
HA4YMHAET CTApETh U YXKE HE MOXKET ObITh PEr€HEPUPOBAHO.

[Tponienypa cnuBa J0JDKHA BBIOTHATHCS, Koraa Temriepatypa macia Oyaet Huxe 50 °C. OTKpBITH
BCE KJIallaHbl KOHTYpPa U BKJIIOYUTH B pa0OTy HAMOJIHSIONIMIA MIECTEPEHYATHI HACOC C KJIallaHAMH,
YCTaHOBJICHHBIMU TaKUM O0pa30M, 4TOOBI MPOMCXOAWJI CIUB Maclia B HAKONMHUTEIbHBIA OaK WU
HEMOCPEJCTBEHHO B MeTaJuTMueckue O0uyku. Ecnmu macio BeITpykaercs B Oak-HaKOMHTEIb, TO
HEOOXOIMMO yIaJUTh U3 HEro BCE HOBOE MAacjo, KOTOPOE B HEM MOXKET HaxoAuTbca. CM. ykazaHUs
10 IPUMEHEHUIO YCTPOKCTBA HAIMIOJIHAOUIErO Hacoca. ECiM ypOBEHb B KOTJIE IOCTATOYHO HU3KHUI, TO
MPOLEAYPY CIMBAa MOKHO OOJIETYUTH C MOMOIIBIO OTKPBITUS MPOAYBOYHBIX KpaHOB. KOTibl umeror
TpyO4aTyI0 CTPYKTypy, KOTOpasl MpeaHa3Ha4YeHa Jisi OO0ECTeueHUsl MOJHOTO JpPEHaka TOJIBKO ¢
MOMOUIbI0 camMoTeKa (oA JEHCTBUEM CHIIBI TsbkecTH Macia). CiuB KOTJa MOMKHO CUHUTaTh
3aBEepIICHHBIM, Korjia OyJaeT 3aBepliueHa mporeaypa, onucanHas Beime. s kotimor ELICOIL NO
MOKHO PEKOMEHJIOBaTh CJeIylollee: MPU CIMBE OCHOBHOIO KOJIMYECTBA Macia, I 0OJerdyeHus



JIpeHaXka KOTja, OTCOEJAMHUThH MOJAONIMI MaTpyOOK M MPOrHaTh CXKATbId BO3AYX IpH 5-6 aT™M Mo
KOHTYpY 4epe3 MoAXosyto apMatypy. CHavana 3akpbITh 0OpaTHbIN NaTpyOOK, UCTIONB3YS KJIalaH
Ha [0/1aYe UMPKYJISALUOHHOTrO Hacoca. J{Jis Toro, 4ToObl 3aBEpIIUTh MPOLEAYPY CJIMBA Macia, TaKkKe
MO>KHO HCIIOJIb30BaTh C)KAThIA BO3yX, MPOXOASLIUI 10 TpyOONpOBOAY U MOAAIOLIUIICS Yepe3 OAHYy
U3 TPOJYBOYHBIX 3ariylIeK: 4acTh KOTJIa HEOOXOAMMO MHOAXOAALIMM 0Opa3oM M30JMpPOBATH C
IIOMOUIBIO 3allOPHBIX KJIAlaHOB U JIPEHMPOBATh YEpE3 BBIIYCK B CAMOM HWXXHEW TOYKE, KOTOpas
OblIa MpeaHAa3HAuCHA 3apaHee MJisi TaKOTO MCIOJb30BaHUS. BBINYCKHO# KJjamaH He00X0a1uMo
YCTAaHOBUTH B KAXK/I0i HUKHel Touke (cMoTpu maparpad 9).

Eciu mpu 3amene Mmacia Bbl OOHapYy’>KWJIHM, YTO CTapO€ MAacjIO0 HMMEET 3HAYUTENIbHbIE IpPU3HAKU
CTapeHus, TO PEKOMEHAYEeTCs TIIATeIbHO 00CIEeI0BaTh KOHTYP U OMPEIeNIUTh HeOOXOIUMOCTh WU
MPUYHMHY ISl TIIATENBHON OYMCTKH. Llenb 3TOro — ycTpaHuTh 3arps3HsIONMEe BEIIECTBA U OTXO/IbI,
KOTOpbI€ MOTYT IMONAacTh B HOBOE MAcCiiO, YCKOPUB €ro Pa3oKEeHHE M CHU3UB €ro TEeXHUYECKUI

pecypc.

Takast NpPOMBIBKA BBIMOJHSACTCS C MOMOILBIO CIEUUATBHBIX OUYHMINAIOUIMX cpelacTB. Ecmu Her
IIPU3HAKOB 3HAYUTEIBHBIX YIJIEPOJHBIX WM PE3UHOBBIX OTJIOKEHUH, TO MOXKHO 3arpy3uTb HOBOE
Maciio. DTH 3arps3HAIONINE BEIECTBA MOXKHO YCTPAHUTh, KOTJa Bbl POBOAMUTE MPOLEAYPY OUUCTKH
(GuIBTPOB BO BpeMs OCYIIEHUSI HOBOT'O MacJia.

15.2 OCHOBHBIE XAPAKTEPUCTUKHU JUATEPMHUYECKOI'O MACJIA

MHOroneTH!I ONBIT MHOTHX Pa3pa0OTYMKOB MPUBET K 3HAUUTEIHHOMY YIIYUIICHUIO XUMUYECKUX U
(bu3NYECKUX XapaKTEPUCTUK TUATEPMHUUECKOT0 Macia. Maciao JOIKHO YAOBIETBOPATH LEIOMY DSy
CIEIUANIBHBIX TpPeOOBAaHUN, KOTOpPHIE OTIMYAIOT €ro OT Maceld, HCIOIb3yeMbIX B OOJBITUHCTBE
M3BECTHBIX MpUMEHEHHU. Macio JOMKHO UMETh BBICOKYIO TEMIEPATypy BOCIUIAMEHEHUS, XOPOIIYIO
TEIJIOBYI0 yCTOMYMBOCTh, CTOMKOCTh K OKHCJICHHMIO, BBICOKYIO HayalbHYIO0 TOUYKY JUCTUJUISIINH,
XOpOILIUE TEIJIOBBIE CBOMCTBA U XOPOLIYI0 HU3KOTEMIIEpaTyPHYIO MPOU3BOAUTEIHHOCTD.
JuatepMudeckasi yCTaHOBKA JOJKHA AKCIUTYyaTUPOBATHCS HA MapaMHOBOM Macje WM Ha Macje Ha
OCHOBE AM3EIBHOTO TOIUMBa C BA3KOCThIO (2—4 °E mpum 50 °C), orpaHuueHus Mo TeMIlepaTypam
TUCTHIUISINHN U TPeOOBAHUSM TI0 BEICOKOKAUECTBEHHOM 00paboTKe.

B HaCTOAIICE BPEMS B OOJILIIINHCTBE CJIy4acB HCIIOJB3YIOTCA ABa TUIIA MacCjia:

e Macno, Ba3kocTh KoToporo coctasisieT okono 3 °E (20 cCrt) mpu 50 °C ans 6onbLIIMHCTBA
Maces Ha OCHOBe napaduHa, 0ObIYHO UCIIOIB3YEMBIX B IIPOMBIIUIEHHBIX YCTAHOBKAX.

e BOJBIIMHCTBO KUIKUX CMA30YHBIX Maces, UMerIuX Ba3KocTh okoiio 2 °E (10 cCt) mpu 50
°C, B OCHOBHOM Ha OCHOBE JAM3EIbHOIO TOIUIMBA, MCIOJIB3YEMbIX B IPOMBIIUICHHBIX
YCTaHOBKaX, TJie TPEOYIOTCsS 0cOObIe CBOMCTBA HH3KOTEMIEPATYPHOH MPOU3BOAUTEIHHOCTH
WK 00JIaCTH MPUMEHEHHMSI, B KOTOPBIX MPEANOYTUTETLHO UMETh BEICOKYIO YCTOHYHUBOCTb.

bonee Bs3kue Macia (6-8 °E u BbIlIE) Takke UMEIOTCA Ha PBIHKE, OHM BCE €ILE MPOU3BOIATCS IS
TPAaIULIMOHHOTO MCIOJb30BAHUS U Ul OTAEIBHOTO KOHKPETHOIO MPUMEHEHMs: MX HCIOJIb30BAHUE
CETrOJHS YK€ YCTYyINaeT NPEeAOYTEHUIO 3TUX JIBYX TUIIOB Macell, 0 KOTOPBIX Mbl CKa3aJli BbIILIE.

15.3 PABOYAS TEMIIEPATYPA

3a MCKIIOYEHHEM HEOOBIUHBIX CHUTyalUd, AMATEPMHUYECKOE MAacilo OOBIYHO HCHOJIB3YyeTCs IpH
temneparypax Bbiie 200 °C. YcTaHOBKH, KOTOpBIE SKCIUTyaTHpPYyeTCsl pu Oojiee HU3KHUX, YeM 3Ta,
TeMmIreparypax, He SBJSIOTCS IIMPOKO PAcHpOCTPAaHEHHBIMH B CMBICJIE IPOLIEHTHOIO IMOKa3aTess
CpeAM BCEro KOJMYECTBA YCTAHOBOK, M SBIAIOTCS HE3HAUYUTEIBbHBIMH B CMBICIE OOIIeH
yCTaHOBJIEHHON MoIIHOCTH. [IpenMyiiecTBenHoe koinnuecTBO 610koB (He MeHee 80%) paboTtaeT npu
temneparypax Bbiue 150° C, B To BpeMs kak oOwmuil BepxHuil mpenen coctasiser 300 °C.
CyuiecTByeT LeJbIH psii YCTAaHOBOK, B KOTOPBIX OJIOKM paOoTaroT Ha 0ojiee BBICOKUX TEMIIEpaTypax,
BIUIOTH 110 320-330 °C. D10 — 0CO0BIE CHCTEMBl. B MpakTUYEeCKOM CMBICIE OKAa3bIBAETCS, YTO
MOIIHOCTh, KOTOpasi 3HAYMTEIbHO MPEBBILIAECT TPEOOBAHMS, OOBIYHO IPUBOIUT K CHUIKEHHUIO pab04UX



temneparyp 10 300°C, yto sBisiercst Oojiee 4yeM JIOCTAaTOYHOM TemmepaTypoil i oOecredyeHus
TpeOyeMbIX YPOBHEH MPOU3BOIUTEILHOCTH, M KOTOpas MO3BOJIIET HE TOIBKO JIETKO IKCIUTYyaTHPOBATh
MacJio, HO ¥ MPOJUIUTh €ro TEXHUYECKUil pecypc.

15.4 UCI1IOJIB30OBAHUE JTUATEPMHUYECKHUX MACEJI

Juamna3on paboyux TemmepaTryp Jisl JUaTePMHUUECKOTO Macia ONpeAeseTcs] BEpXHUMH U HIKHUMU
IpeJeIaMyu TEMIEPATyPhl.

Bepxuuii npegen temmneparyp. OrpaHuyeHre MaKCUMalbHON pabouell TeMiieparypbl ONpEAesioT
nBa (axropa:

Temneparypa pacTpecKMBAHHMsl HE IOJIBEpPKEHA OCOOOMY BIHSHHUIO CO CTOPOHBI JaBIEHUS,
pacTpecKUBaHHE IPOUCXOJUT, B OOIIEM CMBICIE U s OOBIYHOIO JIUATEPMUYECKOr0 Macia, Ipu
temreparype okoio 360 °C. J[lns xopomieil paboThl YCTaHOBKM U Ui TPEAOTBpAIllCHUs
npeoOpa3oBaHusl Macjia MakcHUMalibHas pabouas TeMIleparypa Macjia JI0JKHAa ObITh BCerja Ha He
MeHee, yeM 30°C Huxe, ueM ero TeMiieparypa pacTpeCKUBaHUsA.

Temneparypa JAMCTHJISNMM 3HAYUTEIHHO TIOBBIMIACTCS [0 MEpE TIOBBIIICHUS IaBICHHUS:
HalpuMmep, €clyd TeMmieparypa IUCTWULALUM AuaTepMuuyeckoro macia cocrasiser 310 °C mpu
arMoc(epHOM J1aBiIeHuH, TO oHa nosbimaeTcs 10 340 °C mpu 3 atm. Kpome 3toro, 1uist TOro 4To0bI
n30exkaTb 4YpPe3MEpHOro O00pa30BaHUS MACISIHBIX IapoOB, KOTOpPbIE YBEJIMUYUBAIOT MPOOIEMBI
LHUPKYJISALIMM B KOTJIE (IapoBble KapMaHbl, IeperpeB TpyOompoBoioB Ojoka W T.1.), pabouas
TeMmIeparypa J10JbKHaA ObITh Ha HECKOJIBKO TPalycoB HIMXKE, YEM TeMIlepaTypa JUCTUIUIALUH.

Hcxons W3 BBINIECKa3aHHOTO, BBITEKAET, YTO pabodas TeMmIeparypa Macia MOXXET MOBBIIATHCS B
repMETUYHOM KOTJIE NpH YCJIOBUH, YTO OHa, MO KpaifHell Mepe, Ha 30 °C HuKe, ueM Temreparypa
pacTpecKUBaHMUS:

T.€. OTPaHUYUTEIBHBIM (PAKTOPOM B TaKOM OJIOKE SIBJISETCS, CKOpee, TeMIIepaTypa pacTpeCKUBaHUs, a
HE TeMIlepaTrypa JUCTHIUISILIUH.

Heo6xomumMo MOTYEepKHYTh, YTO TeMIIepaTypa BOCIUIAMEHEHHsI He SBISETCS TaKUM BaKHBIM
MOMEHTOM JJIsl MaKCHMMalbHOH pabouell Temmeparyphl, TaKk KaK MacisHbI OJOK, B KOTOPOM
UCTIONIb3yeTCs AMAaTepPMUUECKOe Maciio, UMeeT paboune TeMIepaTypbl HAMHOTO BBIIIE TEMIEPaTyphI
BOCIUIAMEHEHUSI TIPUMEHSIONIMXCS Macell. Temmeparypa BOCIUIAMEHEHMs SIBIISIETCS  Ba)KHBIM
(daxTopoM Bo BpeMs pabOTHI KOTJIa B CMBICIIE OLIEHKU MPOU3BOAUTEIBHOCTH Maca.

IDKCILUIYATAMOHHBIE XaPAKTEPUCTUKH — JlnarepMudeckne macia JOJDKHBI 00s3aTebHO HWMETh
BBICOKYIO COIIPOTUBIIKICMOCTL Ha PpPACTPECKUBAHUC U, CJICAOBATCIIBHO, O6CCHC‘II/IBaTB BBICOKYIO
TEIUIOBYIO YCTOHYMBOCTh. Kpome 3TOro, OHM Takke JOJDKHBI MMETh BBICOKYIO COIMPOTHBIISIEMOCTh
dakropam crapeHusi. Xopoiee Maclio MOXKET IKCIUTyaTHPOBaThCS B TEUCHHE JUTUTEIHLHOTO BPEMEHH
(bomee 3 ;mer) mpH YCIOBWMH, YTO YCTAaHOBKAa, B KOTOPOH OHHM HCIOJIB3YIOTCA, HWMEET
COOTBGTCTBYIOH_[I/Iﬁ HH3aﬁH " NPAaBUIIBHYIO KOHCTPYKIUIO, a4 TAKXKC OHA JOJIKHA HAIIOJIHATHCA U
paboTaTh B COOTBETCTBUU C OMIMCAaHHBIMU HIKE CTAHIAPTHBIMU TPEOOBAHHSIMH.

15.5 PEKOMEHIOBAHHBIE TEXHUYECKHUE XAPAKTEPUCTHUKHA JJIA
JUATEPMHUYECKOI'O MACJIA

OTOT TUIWYHBLIA OTYET MMOKAa3bIBACT TEXHUUCCKHUE JAAaHHBIC IMHPOKO HCIOJb3YyCMbIX MHUHCPAJIBHBIX
Macell.
TCMIICPATypa 3aCThIBAHUSA

Bsizkocts nipu 40°C <12 °C
Bsizkocts npu 50°C ~4° E+1
Bsizkocts nipu 100°C ~3° E+1
MaxkcumaiibHas IJIEHOYHas TeMIeparypa ~ 1,4° E+0,3
MakcuMmasibHas cpenHsis temneparypa | 340 °C




TpyOOnIpOBO/IA

Touxa kunenus npu 1,01325 6ap 320 °C
VYnenbHas macca ripu 15°C 360 °C
Jasnenne napa npu 300°C ~ 0,86 KI/J1
Temneparypa Bocmiamenenust O.P. 0,1 Oap
Temneparypa Bocriamenenust C.P. 225

Kucnornoe uncino 220

Yrnepoansiii octatok Kokca (Conradson) 0

ConepxaHue cepbl 0

Cpennuii ko3 dunuent Temnonoro pacuupenus | 0,25% maz
VYnenbHas temoeMkocTs pu 300°C 0,0008 °C-1
TemonpoBoanocts npu 300°C >3 KJx/kr
Tenonposoanocts npu 300°C > 0,112 W/meK

16. ITPOBEJAEHUE ITEPUOINUYECKOI'O OBCJIY’KUBAHUS

Jns  Toro, 4TtoObl O00€CreunuTh MJIUTENbHBIM TEXHHYECKHH pecypc Uil YCTAaHOBKHM U €€
Oecniepeboiinyto paboTy, HEOOXOMUMO TPHUBJICYb KBATH(PUIIMPOBAHHBIA MEPCOHA ISl TIPOBEICHUS
mnpoucayp OGCHy)KI/IBaHI/ISI, KOTOPBIC OIMMCAHbI HUKC, U B YKa3aHHBIC BDCMCHHBIX MHTCpPBaJIaXx.

16.1 OT00p Npod AMATEPMHUUYECKOT0 MACJIa

PGKOMGH,Z[yeMHﬁ HUHTCpBAJI IJIA 0T60pa Hp06 N aHajIku3a Macjia COCTaBJICT KaXKABIC IIOJAroaa, 3a
HCKIIIOUCHHUEM TEX CJIy4acB, KOraa BO3HHUKAIOT CaMOCTOATCIIBHBIC HE3aBHCHMBIC HpO6J'ICMI)I,
CBA3aHHBIC C MACJIOM, H KOTOPBIC Tpe6y10T HEMEIJICHHOU ITPOBCPKHU.

N. 1 o6Opazeny u3 npoayBouHOM 3armymku Kotria. [lepele 10 IuTpoB HEOOXOAUMO OTOOpPATH
OTJIENIHO U BO3BPATUTh 00PAaTHO B OaK-HAKOIIUTEIb.

N. 1 oOpazen U3 IpeHa)KHOTO OTBEPCTHS KOTiIa yepe3 0ok HamoiHeHus. [Iponemnaiite To ke, 4TO U B
cllyyae ¢ MEepBBIM 00pasloM, IMepeMeliasl Macio U3 KOTJIa B OTACNBHBIN pe3epByap, U MPOJOIIKUTE
nojadyy 10 TeX Iop, MOKa MAacio MPOXOAWT HACOCOM B OYEBHUIHOM BHJE M3 KOTJIA, U Macio He
3acTanBaeTcsl BO BHEIIHEM TpyOorpoBoze (mogada Hacoca 1200 nim 2400 n1/49).

OTH TpOLEaYpPHl JOJKHBI BBHIMIOTHATHCS TpH Temmeparype macia menee 50 °C nmist Toro, 4ToObI
NPeAOTBPATUTh OKUCICHHUE TIPU KOHTAKTE C BO3IYXOM.

O6pa3zer; Maciaa He0OX0IMMO cOOpaTh B CTEPUIIM30BAHHYIO CTEKIITHHYIO TIOCYly MJIM TUIACTMAaCCOBBIN
cocyn mopuusimMu mo 1/4-1/2 nutpa. OOpasubl HEOOXOAMMO OTNPaBUTh HA TECTUPOBAaHHE B
naboparopuio. AHanIM3 MOATBEPAKAAET COCTOSHUE MCTOILICHUS Macjia U MPUPOIY BO3MOXKHBIX cOOEB
YCTaHOBKHU. [TIaBHBIN aHaJNW3 JIOKEH BBIMOJIHATHCS JJI TOTO, 4TOOBI TONYYHUTh yKa3zaHHS B
OTHOILIEHWHU Maclia, HaXOIIErocs B CUCTEME YCTaHOBKH, U JIOJIKEH OMHCHIBATh:

BA3KOCTB: CHIDKEHHE BS3KOCTH IIOKA3bIBAa€T HAIHUYHE HeKOTOpOﬁ CTCIICHU PpPaACTPCCKUBAHUAA,
MOBBIIICHUC YKA3bIBACT HA HAJIMYUC OKUCIICHUA.

BocniiamMeHs1eMOCTh: CHHKCHIE TEMIICPATYPhI BOCINIAMCHCHHA YKa3bIBACT HA PACTPECKHUBAHHE.

YrilepoaHblii __0CTATOK _KOKCA: TIOBBIIICHHE YIIEPOJHOTO OCTaTKa KOKCAa YyKas3blBaeT Ha
pacTpecKuBaHHeE.

PeKOMeHI[yeTCﬁ 3alMUCaTb PE3yJbTAaThl 3TUX AHAJIM30B U COOTBCTCTBYIOIIMC 3aMCHaHUsd, U OCTABUTH
UX U1 apXUBUPOBAHUS WJIM JUIS OTYETa B TEXHHYECKOM MACIOPTE YCTAHOBKH BMECTE C JAHHBIMHU
onucanus obpasma (jara, Touka oToopa mpod, Temreparypa, 4achl paboThI).



16.2 IPOBEPKA HA HAJIMYUE BO/JAbl B OCHOBAHUU PACHIUPUTEJIBHOI'O
BAKA

Yerpansate 11000 HAIIaCTOBAaHHBIM — BOASHOW — KOHJAEHCAT, COOpaBIIMIICS B  OCHOBAHUU
pacIIMPUTEIBHON KaMephl, KaXIble TPH MECSLA ITyTEM OTKPBITHsS COOTBETCTBYIOLLErO KpaHa A0 TEX
0P, MIOKA HE HAYHET BBIXOJIUTh 00E3BOKEHHOE MACJIO.

16.3 OBCIY KUBAHUE MACJISIHOI'O HACOCA

[TpoBepsiTh pabourie YIUIOTHEHHUS KaXKIbIe MOJTOAa M COCTOSHHUE TUOKMX COCIUHEHUN IOABOISIINX
JTUHUN K KoTiaM. [IpoBepsTh COCTOSTHME BCACHIBAIOIIETO HACOCA U PACIIMPUTEILHBIE Y3JIbl TOJIAUH.

16.4 YUCTKA MACJISAHOI'O ®UJIBTPA

CnuikoM 3arpsi3HEHHbIE (DUIBTPHI NPUBOJAT K KABUTALMHM LUPKYISLMOHHOIO Hacoca W BUOpaLuu
MaHOMETPOB Ha BITyCKe/BbIMycke Onoka. HacTosTenbHO peKoMeHIyeTcsl MPOBOJUTH IPEBEHTHBHBIC
IIPOBEPKU KaX/Ibl€ MOJITOAA.

16.5 IIPOBEPKA CUCTEM BE3OITACHOCTH

BkitoyeHne curHajinzanuy Macia U Apyrux aBapuiHbIX YCTPOMCTB HEOOXOAUMO MPOBEPSTH HE pexe
OJIHOTO Pa3a B TOJ.

IIpaBuianHas padora 1uddepeHIHAILHOTO peJie T1ABJICHUS

Kak BuAHO W3 mNpUBENEHHOTO HIXKE dYepTexka, auddepeHnmansHoe pene nasineHus (PVD)
MpUCOEANHSIETCS K MaTpyOkaMm BO3BpaTa M MOAAYM KOTJIAa U M3MEpSET Pa3HUIly AABICHUS MEXIy
HUMH; Pe3yJIbTaT YKa3bIBaeT HUPKYISAIHUIO B CAaMOM KoTiie. Ero MOXXKHO OTKanmOpoBaTh Ha Ap HIDKE OT
MOTEPH JIaBJICHHUSI, 3asIBJICHHOTO ISl KOHKPETHOTO KOTJIa B COOTBETCTBYIOIIEH TaOnuIe: eciau pa3Huia
MOKA3aHUN JIaBIEHUS, JNEHCTBUTENBFHO H3MEpSHHBIE NMPH PadOTaAIONIEM IMPKYISIMOHHOM Hacoce,
OynyT HIKe, 4eM OTKaauOpoBaHHOe napieHne B PVD, TO 3TO BBI30BET BKIIIOUYCHHE aBaApUMHOU
CUTHANM3aluu OJI0Ka.

16.6 IIPOBEPKA YIIVIOTHAIOIIUX ITPOKJIAIOK KOTJIA

[IpoBepsATh KakIple TpU Mecsla YIUIOTHEHUs (QUIaHLEB, COEAMHUTEIbHBIX Y3J0B HpHUOOPOB,
PaCLIMPUTEIIBHBIX COCIUHUTENBHBIX y3J10B U T.1I.

16.7 APYI'ME TPOLHEAYPBHI 10 OBCJIY’KUBAHUIO

Crnenmyroniyie COCTaBHBIC YaCTH, KOTOPBIE MOTYT BBI3BIBATH COOM, HEOOXOIUMO IEPHOAHYCCKH
MIPOBEPSTH:
- MexaHndyeckoe 000pyIOBaHHE W DJICKTPHUYSCKHE MPUOOPHI HAa KOHTPOJBHOM MMAaHETH WU B
KOTJIC
- CoenuHeHMs Hacoca/IBHUTaTEs
- DunbTpsl/ COENUHUTENBHBIE Y3IIbI/TPyOOTIPOBOIBI
- Inanru (ropenka )
- Ykazarenb YPOBHsI PaCHIMPUTEILHOTO COCyaa
- T'eneparopHasi ycTaHOBKa MHEPTHBIX Ta30B (€CIM SABISETCS T€PMETUYHOH, TO YCTAaHOBJIIEH
3aKPBITHIA PACITUPUTEIBHBINA COCYT)



- Cwucrema mogayn TOILTHMBA
- Cucrema noxapoTyIlE€HUs B TIOMEIIEHUU OTONMUTEIbHOM YCTaHOBKHU

- OauH pa3 B roj MOBTOPITh M3MEPEHUS] MapaMeTPOB, CHATBIX BO BpPEMsl MEPBOTO 3aIycKa,
0COOCHHO IS ONTUMAJILHOM KaTUOPOBKH TOPEIIKH.

-  Kaxaple moJroga u3MepsATh TEMIEPATyphl HAPYKHOW OOIIMBKH KOTIA M IIPOBOIUTH
CpPaBHEHHE C UCXOAHBIMU 3HAYCHHUSIMH JJISI TOTO, YTOOBI BOBPEMS OIPENIEIHUTh JIFOObIe TOTEPH
HAa BHYTPCHHEW OOINIMBKE, WM  CTApCHHE W3OJIUU, HAXOIAIMICHCS MEKIY JByMS
OOIIINBKAMHU.

- Kaxnayro Henesro npoBepsTh YCTOWYMBOCTH MAaHOMETPOB JIABJIECHMs KOTJa (MM HE IPUCYILU
BUOpaIMM, U OHHM YKa3bIBAIOT O HAJMYUU ra3a WIK 1apa B Maciie. B 3ToM ciiydae BBIIOIHUTH
IIPOLEAYPY IEPBOM MPOTYBKU BO3AYXA).

17. OIIEPAIIM 110 YNUCTKE KOTJIA

YucTKa KOTJa BKIIIOYAeT B ceOs YMCTKY CHCTEMBI M3 JIByX COCTABHBIX YacTel: KaMepa CropaHus u
ny4yok TpyO (WM KOHBEKTHBHBIN TPYyOHBI Ty4oK). BBHIY BBICOKMX pabouux TeMIeparyp
BUPTYaJbHO HET BO3MOXHOCTH JIJIsl KOHAEHCAIMM JIbIMa Ha TIOBEPXHOCTH TpyO, a 30712 00bIYHO OyneT
UMETh TIOPOIIKOOOPA3HOE COCTOSIHUE, M He OyIeT MPWIMMNATh TOJCTBIM CiIoeM K TpyOam. OduncTka
KaMepbl CropaHus OOBIYHO NMPOBOJUTCS OAMH pa3 B rojl. PekoMeH1yeM HCIob30BaTh BCACHIBAIOLIHE
LIETKH, COCAMHEHHBIEC C NMPOMBILUIEHHBIM IBLIECOCOM, KOTOPBIM MO3BOJSAET yAAIATh HAKOIMBLINECS
OTIOXKEeHUs Mexay Tpyoamu. ITyqok TpyO 0OBIYHO OUMIIAIOT KaXKAble TPU Mecsla - Ui AU3EIbHOIO
Macya/TOpIoYero TOIUIMBA U OIUH Pa3 B TOJ — JUIs Ta30BOTO TOTLUIMBA.

IIpoBepka 0TI0KeHUM 3016 B OCHOBAHNH ALIMOBOI TPYObI
OnuH pa3 B To: OTKPBITH JIOKU B OCHOBAHUHU JBIMOBBIX TPYO U yCTpaHUTH OTIoXeHus. [IpoBepuTh
COCTOSIHUE JIMCTOBOTO METaJlIa BHYTPH JBIMOBOM TPYOBI.

18. PEKOMEH/IOBAHHBIE 3AITACHBIE YACTH

N° THUII Kon

3 | Merajuinyeckas Tapa nepeaHeil ABEPIbI U 3aIHEN ABEPIIbI

1 |Bropoii macnsHbi Hacoc (ecnu B ONOKE HMEETCS TONBKO OIHH
MacJISTHBIN HacoC)

1 | O06beM MacISIHOTO IUPKYISIIMOHHOTO Hacoca

sk

IIpenoxpaHUTEIBHBIN TEPMOCTAT

1 | AuddepenuumansHoe pene qaBieHus

3ameyaHue: TaONULbI TPEAHA3HAYCHBI JJIs1 KOTJIA C AByXJIETHUM PECypcoM HapaOOTKH

19. BO3SMOKHBIE ABAPUM — YCTPAHEHUE HEUCIIPABHOCTEMH

ITPOBEPKA
ECJIM HE PABOTAET DNEKTPUYECKUE COCTUHEHUS
I'OPEJIKA ITogaua ToruinBa

OuncTtka KOTIIa

VickpoBoe (3JeKTpHUUECKOe) 3a)KUraHue U ropesika
ABapuiiHas curHaau3anust 0J1I0Ka U KoTia
PerynupoBka TepMocrara




I'OPEJIKA PABOTAET, HO
CPA3Y KE

ITPOBEPKA

Coenunenus: (OTOIEMEHTOB TOPEIIKH

OTKIIOYAETCHA PerynupoBka Bo3ayxa v paboTa ropeiku
INPOBEPKA
ITPOBJIEMBI C OuncTKa  TOpENKH, KOTIAa, ABIMOBOH TpPYOBI, BBIXJIOITHOTO
PEI'YJIMPOBKOU narpyOka KoTia
I'OPEJIKM Yrnoraurtenu (Bepiia, MajieHbKasl IBEpIia)
TornuBo B ropeke
KOTEJI HE HABUPAET INPOBEPKA
3AJIAHHBIE 3HAYEHUSA C noMoIIbI0 OYUCTKH YCTPAHUTh BCE CIIEMABI AbIMA U Macja
TEMIIEPATYP PerynupoBka ropenku
PerynupoBka TepMocrara
I'A3 W/NJIN IbIM IHPOBEPKA
["a30BbI€ OTBOJIbI — €CIU 3TO NOJXOIUT
["a3oBas u3onAuus (nepeaHsist IBepla U MaJeHbKasi IBepla)
HOBBIIIIEHUE INPOBEPKA
KOKCOBOI'O YUCJIA PerynupoBka ropeiku u 6J0ka
VY3en BeImycKa
VY3en TpyOonpoBoja BO3LYIIHON TOPENKU
TEPMOCTAT KOTJIA INPOBEPKA
PerynupoBka Tepmocrara
INPOBEPKA
JNOPEPEHIIUAJIBHOE PerynupoBka pene gaBieHus
PEJIE KOTJIA OuncTka MacisgHOro (GuIbTpa
YpoBeHb Maciia B pacIIMPUTEILHOM COCY/IE
Teun B O0Ke
JANOPEPEHIIMAJBHOE IHPOBEPKA
PEJIE JTABJIEHUSA Pene naBienus
MACJISITHOI'O ®UJIBTPA Ouncrtka MacysiHOTO huibTpa
ABAPUHHAS INPOBEPKA
CUT'HAJIM3AIUA ITO Bo3moxkHa yTeuka Macia B OJ1oke
HMN3KOMY YPOBHIO BriltyckHBIE KI1anlaHbl TOJDKHBI OBITh 3aKPBITHI
MACJIA B
PACHIMPUTEJIBHOM
BAKE
HPEBBIHIEHUE YPOBHSA |IIPOBEPKA
MACJIA B PACIHUPUTEJIb- | Tepmocrar




HOM BAKE Pa3Mepsbl paclimpuTensHOTO cocyaa
Temneparypa pacCHIMPUTEIBLHOTO cocyia (OXJIaUTh)

HIYM B MACJISIHOM IMPOBEPKA

HACOCE Boznyx B macisiHOM 0JIOKe — T€4Yb B KOTJIE
OTperynupoBarh COETUHUTENbHBIE Y37Ibl U NOAMIMITHUKNA HAcOCa
3aBUHTUTH OOJITHI
PaccTosiHue Mexay mMOJIOM W YpOBHEM Maclia HE MEHBbIIE
MUHUMYMa, KOTOPBIA HEOOXOAUM HACOCY

IEPEI'PEB JIBUTATEJIA IMPOBEPKA

HACOCA OneKTpUyYeCKUi BBOA JBUraTENs
BrIpaBHHBaHHE y3JI0BOTO COSAMHEHUS

IIEPEJIUB B ITPOBEPKA

PACHIMPUTEJIBHOM YpoBeHb xos01HOTO Macia (Makc. 4 oobema Bcero 0aka)

BAKE OObem pacumpurensHoro Oaka (He menee 40 % or obero
o0beMa MacJa)

Ferroli S.p.A.

Via Ritonda 78/A — 37047 S. Bonifacio (VR)

Industrial Boiler Division

Via M.Polo 15 — Loc. Villanova — 37047 S.Bonifacio (VR)
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