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1. HazHaueHHe

ITaporenepatopst cepun [1K (manee — [laporeneparop) npeaHazHa4yeHbl 1Is IOIy4YeHUs B OaHsX, cayHax
U JyUIeBBIX KaOWHAX HACHIIICHHOTO Napa ¢ Temneparypoi ot +35C mo +95C.
[TaporenepaTop BO3MOMHO HCIOJB30BaTh B MPOMBIIIJIEHHBIX 1I€JIX, [1€ B TEXHOJIOTMUYECKUX IpoLeccax
[TaporeHeparop He [ONYyCKAaeTCs HCHOJIb30BAaTh BO B3PHIBOONACHBIX U
arpecCUBHBIX Cpefiax, pa3pyIlaloyUX METAIUIB! U MIJIaCTMAcCOBBIC U3JCIIHAS.

3AJIOKCHO OTHapuBaHHUC.

2. TexHmdeckne xapaKTePHCTUKH

nK nK MK MK MK MK MK nK MK
MuHK MuHn MuHun MuHun CraHpapt | CraHgapt | Makc Makc Makc
2 KBT 3KkBT 4 kBt 5 KBt 6 kBT 9 kBT 12 kBt | 15 kBT | 18 KBT
MNotpebnseman | 2 3 4 5 6 9 12 15 18
MOWHOCTb, KBT
HanpsxeHue 220 220 220 220 380 380 380 380 380
nuTaHuA, B
Pabounin Tok, A | 9,1 13,7 18,2 22,7 9,1 13,7 18,2 2287 27,4
3awmTHoe 10 16 20 25 10 16 20 25 32
yCTpONCTBO, A
Mpoussoanten | 2,8 4,2 5,6 7 8,4 12,6 16,8 21 25,2
bHOCTb Napa,
Kr/yac
Pacxopg Bogpbl, 2,8 4,2 5,6 7 8,4 12,6 16,8 21 25,2
njuac
Obvem BOAbI B | 8 8 10 10 13 13 20 20 20
bake, n
Macca cyxoro, 11 11 15 15 20 20 25 25 25
Kr
Pazmep 380x170 | 380x170 | 450x195 | 450x195 500x170 500x170 500x2 | 500x2 | 500x2
Kopnyca baka x270 x270 x310 x310 x430 x430 00 00 00
OxLLXB, mm x500 x500 x500
Ob6bem O12p0|OT3 00 |0OT3 00 |0T4009 |[OT 5 po|OT 8 go | OT 10| O 13| OT 16
nomeuwieHusa 3 6 7 11 17 no23 | po29 | po35
napHou
(xamam), m3




3. KoMIjiekT nocraBKu:

1. [Taporeneparop cepuu 1K -1 mmr.
2. PykoBOJCTBO IO 3KcILTyaTaluy -1 miT.

4. YerpoiicTBo nmaporeHeparopa

[Taporeneparop coctout u3 Ooitiepa u 6710ka ynpapieHHs. bolnep coCTONT U3 0OLINUBKY, TEMIOU3OJAINH,
Oaka, 6noka TOH, snexTpoMarHUTHOTO KjanaHa MOAa4yd BOABI, JIATYMKOB YPOBHS BOJIbI, CTAIIMOHAPHON
CHJIOBOM BHJKH. B coctaB 0/0Ka yHpaBiCHHS BXOIAT: MOIYJIbHBIH KOHTAKTOP, aBTOMATHUYECKHUI
BBIKJTIOYATENh, KOHTPOJUIEP YPOBHS BOJBL, TEPMOPETYIIATOP ¢ JAaTUUKOM TEMHOEPATYPbl, COETUHHTEILHbIC
IIPOBOJIA, IEPEHOCHAs CUJIOBasl pO3eTKA. ABTOMATHYECKUH BBIKJIIOYATENb UCTIONB3YETCs JUIsl BKIIIOUEHHS K
OTKJIIOYEHUs I1aporeHeparopa. MoayIbHbli KOHTakTOp YIpaBISeT IOJauel dIeKTPOIHEPrHH Ha
Tpy6uaThle HarpeBatenbHble eMeHTsl (TDHbI). PeryiupoBanue TeMmnepaTyphbl IPOU3BOAUTCA HAKATHEM
CTPENIOK BIPABO, BIEBO (+, -) HAa TepMoperyJiaTope. OnTumalibHas TeMneparypa uist napku 45 — 59 °C.
KonTpomb 3a ypoBHeM BOAbI B 0Oake OCYIIECTBISET KOHTPOJUIEP YPOBHS, HA KOTOPOM HMEETCS
CBETOAMOMHAs MHAUKanus. CeeToauoaHas uHAUMKanus « CeTs» TOBOPUT O TOM, YTO MPUOOP HAXOAUTCS HO/T
HAIPsHKCHUEM, HHJIMKANMs «YpPOBEHb» TOPUT IIPU HOPMAIBHOM YypoBHE Boxabl. Mummkaums «TOHbD
FOBOPHT 0 paboTe HarpeBaTeNbHBIX 3JIEMEHTOB UM UX OTKIIOYEHHH.

Ha 3anHel crenke naporenepaTopa UMEIOTCS 1Ba OTBEPCTHS JIJIsl KPETLIEHHUS K CTEHE.

5. HoakaoveHue U NPUHIHNBI padoThI

[Taporeneparop ycraHaBiuBaeTcs B MojACOOHOM TOMELLEHHU PAJIOM C MApHO# Ha paccTosiHuu He Gosee 7
M OT He€, MOJK/IIoUAeTCsl K BOJOMPOBOAHON CETH M 3JIEKTpOceTU. BhIcOTa yCTaHOBKH NaporeHeparopa ot
nona - 1,2 - 1, 5 merpa. Ilojkirodenue K BOIOMPOBOJIHON CETH PEKOMEHIyeTcsl MPOM3BOAHUTEH uepe3
GuabTpel rpy0OH M TOHKOHW OYHCTKH BOJBI, HEOOXOJUMO MPETYCMOTPETH BO3MOXKHOCTH OBICTPOrO
OTKJIIOYEHHS] maporeHeparopa OT BOAONPOBOAA, YTO MOYKHO OCYUIECTBHTH € HOMOIIBIO 3allOPHOM
apMarTyphl.

[Toaxntouenne mnaporeHeparopa K 3JIEKTPOCETH OCYLIECTBISETCS MEOHBIMH IIPOBOJAMH CEUCHHEM B
COOTBETCTBHH € MOIIHOCTBIO MaporeHeparopa M 4epe3 yCTpOHCTBO 3ammTHOro otkioueHus (Y30),
coryacHo TpeboBaHusM «l1paBnn ycTpoiicTra aiekTpoycTanoBok» (ITY3 B nelicTBytouteli penakinn).
BHHUMAHMHE! Kareropuuecky 3anpelieHo NpoKIaAbBaTh CHIOBbIE MPOBOA B TpyOax, kabeb-KaHanax,
0] WITYKaTypKOM, a TaKke JTOOBIM CocoO0M, CIIOCOOCTBYIOIUM TIEPETPEBY H3OJISIIIHH IIPOBO/IA, YTOOBI
HE MPUBECTH K BO3TOPAHHMIO.

[TaporipoBoa TpoKJIaAbIBaeTCs K IMapoOreHepaTropy € YKJIOHOM B CTOPOHY BEIXOJA Tapa Ui CJIHMBA
KOHJeHcaTa. BuyTpenunii nuametp napomnposona it mozaeiei [1IK Munu u 1K Crangapr nomxen ObITh
He MeHee 15 mm, st mojieseit [1IK Maxke 12 kBt u 15 kBT - ne Menee 20 MM, st mogenu 11K Maxkc 18
KBT - He MeHee ABYX mapomnpoBONOB AMAMETPOM He MeHee 20MM Kax/Iblil.

JlaTuuk Temmneparypbl yCTaHABJIMBAeTCs B MapHOM Ha paccrosHuu 1,2 - 1,5 merpa ot moxa. MoHTax
naporeHeparopa He TpeOyeT BBICOKOHM KBalM(UKALUU M ero MOXHO JelaTb CaMOCTOSITENbHO, HO JIydllle
JIOBEPUTH paOOTHUKAM, CHIELHATU3UPYIOMUMCS Ha CTPOUTENILCTBE OaHb H CayH.

[lpunnun paboTel maporeHepaTopa 3aKiIodaeTcs B Harpese Bojsl TOHamm B Oake j10 TemmepaTypsl
00pa3oBaHusl Mapa, KOTOPBIM IO MApoNpoBOAY IOCTymaeT B mnapHylo. Ilpu moctwxennu B napHon
3aJlaHHON TEeMIEpPaTypbl, KOTOpas KOHTPOJHPYETCs NATUYUKOM TEMIeEpaTyphl, TEPMOPEryJIsTop HoJacT
CHTHAJI MOJY/JbHOMY KOHTAKTOpY Ha MpeKpamleHHe nojadu d1ekrpossepruu Kk TOHam, u HarpeB BOIBI
TIpeKpaLaeTcs.

ITpy noHH)KEHWH TeMIepaTyphl, HM)KE 3aJaHHOM B NApHOH, TEPMOPETYJSITOP CHOBA IMOJAET CHUTHAI
MOJIYJTBHOMY KOHTAKTOPY Ha BO300HOBIJIeHHE ToAauK 3iekTposHeprun TOHam. Haronnenune Bojoit Oaka
OCYILECTBIISACTCS 4Yepe3 DJICKTPOMArHWUTHBIH KJIallaH, CHTH&I Ha OTKPBITHE KOTOPOTO M0JaeTcs
KOHTPOJIJIEPOM YPOBHSI BOJBI. Y POBEHB BOJIbI KOHTPOJIIMPYETCH NaTUUKOM BEPXHETO YPOBHA (KOPOTKUM) U
JATYUKOM HHIKHETO YPOBHSH(JITTAHHBIM )

[Ipy pocTWXEHWHW 3aJaHHOTO YpPOBHS BOAbl B 0ake OJIEKTPOMArHUTHBIA KIalaH 3akpblBaeTcs, H
HOCTYIJIEHUE BOJBI B OaK MPEKpallaeTcs.



[lo mepe paboThI maporeHeparopa BCAEACTBHE [TApOo0OPa30BaHusl YPOBEHD BOJBI B Oake monmxaeTcs. [1pu
JOCTH)XCHHH YPOBHSI BOJBI B 0ake HH)XE YPOBHS BEPXHEro JaTylKa, KOHTPOJUIEP YPOBHS BOJIbI CHOBA
[IOJIAET CUTHAJI Ha OTKPBITHE 3JIEKTPOMarHUTHOI'O KJlallaHa.

Ilpu nageHnu ypoBHst BOJbI MEHEE YPOBHS HUXKHETO JIaTYMKa KOHTPOIJIEP YPOBHSA BOABI MOJACT CHIHAJ Ha
IIPEKpalleHHe HarpeBa TEPMOPETYJISITOPY, KOTOPLIH B CBOK 0YEpe/lb € MOMOIBIO MOAY/ILHOTO KOHTAKTOpa
OTKJItouaeT Harper T OHos.

6. Mepsbl He3onmacHoCTH

[Tpu noaxirodeHuM maporeHeparopa u pabore ¢ HUM TINATENBHO COOMIOMaiTe BCe HpaBuia paboThI €
aNIeKTponpubopamMu U TpeOOBAHUS 110 TEXHHUKE O€30I1aCHOCTH.

BHumatenpHO cienuTe 3a HAAEKHOCTHIO U HUCIPABHOCTBIO HM30JIILUU CHUIOBBIX MPOBOAOB W MPOBOJIOB
JlaTyuiKa Temneparypbl. HeucrpaBHOCTh H30JIALUHM MOXKET IMPUBECTH K TIOPAKEHHIO SJIEKTPHIESCKUM TOKOM
U BBIXO/ly YCTPOHCTBA U3 CTPOSL.

Ilepuoauueckn, ocoOEHHO B MNEPBbIE HEIENU OHKCILIyaTalluM, HPOBEPANTE HAJICKHOCTH KPEIUICHHUS
CHJIOBBIX IIPOBOJIOB U MOATSIrMBaiiTe c1ado 3akpydeHHbIe BUHTHL. HeHanéxuoe Kpemienne BUHTOB MOXKET
IIPMBECTH K 3aMbIKaHUIO 3JIEKTPOIPOBOJIKH, IOKAPY.

Ob6cnyxuBaHue TnaporeHeparopa TpeOyeT coOOJIOACHUS BCEX I[IpaBUJI TEXHHUKH O€30MMacHOCTH st
BBITOJIHEHUS Olepalliit U SKCIUTyaTalluK 3JIEKTPOYCTaHOBOK HanpspkeHueM 10 1000B.

SANIPEINAETCH:

-BKJIIOYATh I1aPOreHEPaTOp C HEMOAKIIOYEHHOH CHCTEMOM BOIOCHA0XKEHHUS;

-OTKPBIBaTh CIMBHON KpaH BO BpeMs paboThl;

-IPOBO/IUTH PEMOHTHBIE M PETJIAMEHTHBIE PA0OTHI ¢ HE 00ECTOYEHHON CHCTEMOM YIIpaBIIeHuS;
-BKJIIOYATh [1aPOre€HEPATOP CO CHATOH KPBILIKOH;

-3aKpBIBaTh BO BpeMs paboThl BBIXOHBIE OTBEPCTHA I1apOIIPOBO/A;

-BKJIIOYATE ITaporeHepaTop 0e3 3azemienust, H 6e3 Y30.

BHUMAHMUE!

Hpemﬂe YEM Ha4vaTb pa60Ty C NapoOreHepaTopoM O3HAKOMBTECH ¢ JAHHLIM PYKOBOJACTBOM.

7. TexHuueckoe 00cayKUBAHHE

1. [Ipu moctosiHHOM IKCITyaTalid HEOOXOAUMO [OJHOCTBIO OYMILATH pabouyro EMKOCTh OT HAKMIIH, JUIS
3TOTO HYXHO BJIHTH B pabouyro EMKOCTb Oaka pacTBOp JIMMOHHOH KUCJIOTHI M3 pacuera 400 rpammoB
MOpOIIKa HA OJHY HPOMBIBKY, BJIMBATh JIydllle BCEIO 4e€pe3 BBIXOJHOE OTBEPCTHE I1apa. BKIIIOYUTH
HaporeHepaTop | J0XKAAThCS 3aKUIIaHUsl BOJBL, BBIKIIOYHTh, JaTh OTCTOATHCS HE MeHee 60 MUHYT, CIUTb
BOJIY W CHOBa BK/IIOUMTH. [laporeHeparop HabepéT CBEXYIO BOMY, IIOCHE YETo €€ HY)KHO CHOBA CIHTh U
HabpaTh CBEXKEH.

2. He pexe oiHOTO pasa B Mecsll MPOBEPSHUTE COCTOSIHUE JATYMKOB KOHTPOJII YPOBHS BOIBI HA YUCTOTY. B
cilyuae o0pacTaHus HAKUIBIO 3aUUCTHTE NATYHKH, Ui TOI0 CHUMHUTE BEPXHIOIO MTAaHelb IIaporeHeparopa,
OTKJIIOUHTE KIEMMHOEC MOJACOSAMHCHHUE 2-X AaTYMKOB YPOBHSI BOJIbI, BBIKDYTHUTE DATUMKH M IPOBEIUTE
ouncTKy. OYHUCTKY AaTYMKOB HEOOXOJAMMO MPOU3BOJUTb, 3aMOUYUB MX B PacTBOPE JIUMOHHON KUCIIOTHI.
[Ipy oueHb CHILHOM 3arps3HEHHH BO3MOXKHO MEXaHW4YecKoe BozfelcTBHe Ha 3arpssHeHue. Colmonas
Mepbl 0€30TIaCHOCTH, JaTYUKH MPOTPUTE BETOMIBIO U yCTAHOBUTE HA MECTO.

3. [leproauueckn mnpoBepsiiTe COCTOSIHUE NPOBOJKH, MAPOMPOBOAa M KOpIyca IaporeHeparopa Ha
[Ipe/IMET BHEUIHUX MOBPEX/IECHUH.

4, Brixoj1 napa B napHyo, pu paboTe naporeHeparopa J0/OKeH ObITh CBOOOHBIM.



s. Heo6X0uM TepHoANYecKd MPOBEPsTh NaponpoBOJj OT MaporeHeparopa A0 IapHOH Ha Haln4yue
3all11aKOBAaHHOCTH, TUIOXOH MPOXOJUMOCTH f1apa.

6. JlaBnenus B 6ake maporeHepaTopa npu padoTe He TOJIKHO OBITh.

8. [lepedyeHb BO3MOKHBIX HEHUCIPABHOCTEH

Ne n/n HaumeHoBaHne BeposATHbIE MPUUUHBI Crnocob yctpaHeH#us
HEeWCTNPaBHOCTH
! He roput nuaukauus BepxHHil naT4nK ypoBHA 3a4UCTUTh AATYUKH
«YpoBeHb» 3arpsisHeH COTJIACHO PErJIAaMEHTy 110

TeX 06Cny)KHBaHUIO

2 [Taporeneparop He HabupaeT|  Bbilen U3 CTPOsA UK [TpouncTuTh GUALTP
BOAY 3acopuics 3J1EKTPOMArHUTHOTO
3MEeKTPOMAarHMTHbIH KJanaH KjlanaHa, npu

He0OX0IUMOCTH 3aMEHUTh
CaM DJJIEKTPOMArHUTHbBIH

KJianaH.
3 He npoucxonut HarpeB | Boiliesi U3 CTPOst OJMH MK ITpoBepuTh
BO/Ibl, CPabATLIBAET HA  [HECKOJILKO HArpeBaTENbHBIX|HATPEBATENBHBIH JIEMEHT,
KOPOTKOE 3aMblKaHUE 3NEMEHTOR NPpHY HEOOXOAMMOCTH
ABTOMAaTHYECKHUH 3aMEHUTh ero
BbIKJIIOYATE b, CpabaThiBaeT
¥30.
4 He roput unankaums HuxHuil 1aTunk yposHs 3a4UCTUTB JaTUHKH
«TOHBI» 3arpasHeH COIJIACHO PErIaMEHTY M0
TeX 06CnyKHBaHUIO
5 He roput unankaums Heucnpasen kontponnep | I[lpoeepuTs nuTamouyto
«CeTby YPOBHS BO/bl HITH L€Mb, NPH HEOOXOAMMOCTH
OTCYTCTBYET HANpPAKEHHE B! 3aMEHWUTb KOHTPOJIED
nuTaroulei nenu 610ka YPOBHS BOJIbI
yTpaBicHUs
6 [Tokazanus Heucnpagen gatunk | 3aMEHUTb JATYHK
TeMIIepaTypsl Ha TEMIIEpaTypol TeMIIEpaTy phl

TEPMOPETYJIATOPE PEIKO
H 9acTO U3MEHSIOTCH.

3aMeHa HarpeBaTeJbLHOTO  JJIeMEHTa IIPOM3BOAMTCS  CIAEAYIOIMM  00pa3oM:  OTKJIIOYHTE
[IAPOTEHEPATOP OT 3JICKTPOMUTAHHS, CHUMHUTE KpBIIIKY CTAallHOHAPHOH CHIIOBOM BHJIKM Ha OOKOBOM
NaHed, BEIBEPHYB BHHTHL. OCBOOOUTE CUJIOBBIE KaOEJH, BEIBEPHYB YIAEPKUBAIOIIUE UX B BUJIKE BUHTBL
BBIKpyTHTE BHHTHI OOKOBOM MaHe M CO CTOPOHBI BXOJa KabEmst U OCTOPOXKHO OTOJBHHBTE €€ B CTOPOHY.
CHUMHTE KJIEMMBI C 3JIEKTpOMarHuTHoro kiamana. OciaadbTe XOMYT Ha HIIAaHre CO CTOPOHBI Oaka U
OTCOEMHHUTE JIEKTPOMATHUTHBIA KianaH ¢ TpyOkod monaud BoAel. OTcoeAMHMTE CHIOBBIE Kabend,
nonkmoueHHele kK TOHam, otkpyTute ianen Ha 0ake CO CMOHTHPOBAHHBLIM Ha HeM TOHoM, OTBUHTHTE
raiiku, pukcupyromue TOH, u 3aMeHUTE ero Ha HOBBIH, ITOCIIC YEro COOEPHUTE naporeHeparop B 00paTHOM
NopsJIKe.

9. T'apanTuiinblie 00513aTEJILCTBA
[Ipeanpusitie rapanTupyer OecHUIaTHbIN PeMOHT WM 3aMeHY HEHCIIDABHOIO IaporeHepaTropa B

6



TedyeHde 3 JieT €O AHS NnpoJaaxu IJfl HacTHOro HCNoO/JAL30BaAHHA H 1 roaa Ipy¥ HCIMOJbL30BaHUH B
KOMMEPYECKHUX LETAX,

[apanTnsa He pacnpocTpaHsieTcst HA H3/KeJiHe ¢ MOBPEXICHUAMHU, H3MEHEHHSIMH CXeMBbI, ToTepei
BHEILIHEr0 BHAA, Ha/in4uue Aedopmaiun npudopa myTéM BHEIIHUX BO3/eHCTBUI{, HAPY M EHUSIMH
MJI0MObI M KOHTPOJILHOM JIEHTHI H BBIIIEJIINE U3 CTPOS 110 BHHE NOTPeOHTEIs BCJIEICTBHE
Heco0.110AeHUSI HHCTPYKUUHU N0 IKCIIYyaTALHH,

apanTisa He pacnpocrpaHsieTcsi Ha (PYHKUHOHAJbHbIC HAPYIIEHHS, BbI3BAHHbIE HCNOJIH30BAHHEM

KeCTKOH WM 3arPA3HEHHOI BOAbI.

[apanTuiiHBIH pPEMOHT NPOHU3BOAUTCH B Te4deHHe 7 [Hell Iocje NOJYYeHHs] H3rOTOBHTEJEM
HEHCIIPABHOI0 MaporeHepaTopa.
O6opynoBanue npouio cepTHPHUKALHIO.



1. BpIxon mapa B napHyro.

2. IlaponpoBoa.

3. Kpan qns cnusa Boasl. (ITocre npombiBky)

4. DuIbTp 0uMcTKH BOJbl. (I1oaBOIKA BOBI TMOKKMM LIIAHTOM: JOITY CTUMA)

5. Temnepatypubiil natuuk. (KoHTponupyer temneparypy B HapHOH, AyIlieBo# kabuHe,
KeapoBoi Oouke. B mapHoli ycTanaBnuBaTh Ha paccTossHUM 120 cM OT mmona, KeapoBast
Oouka, nyuesas kabuna - 30-50 cM. ot nona)

6.  Crena napHoit

7. IlpoBoa TeMmepaTypHOro JaT4yuka (IpoKIaablBaTh 10 CTEHE)

8.  MecTo KpenieHus aporpoBoja Ha BBIXOJE U3 MaporeHeparopa.

9. 3arnyuka (Mecto JuIst 3a71MBa MPOMBIBOYHBIX CPEJCTB), YCTAHOBKH
npeaoxpaHuTeNbHOro Kiarnana (Takike MOXHO HCTOIBb30BaTh IS TOJKIIOUYeHHS eIié
OJIHOTO MaporpoBO/Ia)

10.  brox ynpaBieHus (BBIHOCHOM; KpEeMUTh K CTEHE Ha 100ers)

1. ABTOMAT BKJIHOYEHHs 0JI0Ka yNpaBlIeHUs IaporeHepaTopoM

12.  Perymstop temneparypsl B IapHOH

13.  KoHTtpomnep ypoBHs BO/ibl, BKJIFOUEHUS] HAIPEBATEIbHBIX 3JIEMEHTOB

4. TlpoBon mnoaxmodeHuss Kk cetu (220 B) unu (380B) B 3aBucumMocTH OT MoOJenu
naporeHepaTop.

15.  IlonmkiroueHus pazpema K JaT4vMKaM ypOBHS BOJIEI

16.  BuiKa moAKIIOYeHUs] HarpeBaTe/IbHBIX 2JIEMEHTOB



