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(1 . Paamepsi )

Mogpenb A
11n 110 318
125
14n 130 374

G = nopaya rasa

580

EF = Bxoa xonoaHow Boapl

EC = BbIXx0f, ropsiiei Boabl

Bec BpyTtTo HetTo
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(2. TpebGoBaHUA K MOHTaXy BoAOHarpeBaTens

)

2. 1. Hopmbl  npaBuna

MpuMeHeHe ra3oBbIX MPOTOYHLIX BOAOHArPe-
BaTesneli peryampyeTcs HopMaMu 1 NpaBuaamMu,
KacaloLMMICS BbITOBbIX YCTPOWCTB, B KOTOPbIX
1cnonbayetcs rad. MOHTax v TeXHUYeckoe
o6cnyxuBaHue 3TUx annapaTos MOryT NPOU3BO-
[UTLCS TONbKO KBANIMPULIMPOBAHHBIM CMeLm-
a/MCTOM COMIacHO AENCTBYIOLLWM HOpMaM 1
npasunam.

2. 2. PaamelueHne BogoHarpeBa-
Tens

- PasmeLluaiite BofOHarpeBaresb HE06X0aAMMO
B HEMOCPEACTBEHHOM BAN30CTH OT TPYObI Ans
0TBOZA NPOAYKTOB CropaHms.

- He pa3mewainte BogoHarpesartesb Hag,
neybto, HaZ NAVTON 4SS TPUrOTOBNEHNS MULLLA
1 BoOGLLE Haf NoObIM YCTPOCTBOM, KOTOPOE
06pa3syeT X1pHbIe Napbl, BO n3dexaHve
HapyLueHust paboTbl annapaTa B pesysbrate
3arps3HEHMS.

- CTeHa v KpenneHve [OMKHbI BbiAePXMBaTh
BEC annapaTa.

- MMpymnTE MEPBI AN OrPaHUYEHMS WyMa.

- 06s3aTenbHO NPeaycMoTpUTe BOKPYr BOAO-
HarpesaTensi CB0O0AHOE NPOCTPAHCTBO He
mMeHee 100 MM OT KaX a0l CTEHKM annapara.

2. 3. JononHuTenbHbie TpeOoBaHUS

JasneHve Boapl B annapare, ¢ y4TOM
TENNOBOro PacLUMPEHNs BOAbI, HE AOMKHO
NPeBOCXOAMTb MakCUMasbHOE AaBneHne, Ha
KOTOPOEe paccynTaH BoLOoHarpeBartesb (CM.
TabnuLy TEXHUYECKMX XapaKTepUCTUK).
MpenycmoTpuTe, B Cnyyae HEOOXOAMMOCTHU,
pacLUMpuTeNbHbIN 6ak (Hanpumep, Npu Ha-
Nn4nm 06paTHOro knanaHa Ha Tpybe nogayn
XOI0AHOV BOAbI).

M3beraiiTe YpeamepHbIX MOTEPb AABNEHUS.
Ecnu xecTtkocTb BoAp! npesbiwaet 1" TH=10mMr
CaC03/n), 1°TH=0,2 mr aKkB/n, pEKOMeHAYeT-
¢Sl npoBoAnTb 06paboTKy BOAbI.
06s3aTesnbHO NprcoeanHsINTe annapat K
[IMOXOAY NP NOMOLLM TPYObl COOTBETC-
TBYIOLLIEr0 AMamMeTpa (CM . pa3mepsl), U3
COOTBETCTBYIOLLEr0 MaTepuana (13 anomm-
HMS YncToThl 99,5 % nnn 13 HepxxaeetoLwen
cTanu).



(3. MoHTax BoaoHarpeBaTens

PasmecTuTe LEeHTPOBOYHOE OTBEPCTME A
KPenexHOoI NNacTuHbl Ha PaccTosHMM 553 MM
BblLLE TOYKV BXOAA BOAb! 1 HA 63,5 MM nesee
3TON TOYKM

MpoBepbTe rOpU30HTaNBHOCTb MNAACTUHBI,
HameTbTe ¥ NPOCBEP/IUTE ABA KPEMEXHbIX
oTBepcTus B

3akpenuTe NNacTMHy Ha CTEHE NPY NOMOLLM
COOTBETCTBYIOLLErO Kpernexa

BbIHbTE PYKOSTKM PEryampoBkiu (23D nogaun
rasa u perynstopa temnepatypbl (22> (puc.
10), noTsHyB ux Ha cebs

OTBepHUTE BUHT C KpenneHns AekopaTUBHOW
naHenu (HaxoaMTCs NOA, PYKOSTKOW PErynsTo-
pa Temneparypsl) (puc. 8)

OtBepHuTE 2 BUHTa D KpenneHns nepesHen
naxenu (puc. 8)

CHVMUTE NepesHiolo NaHesb

3aBefyTe BEpXHUE OTBEPCTUS PaMbl Ha KPIOKU
KpenexHomn NnacTuHel (puc. 6)
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MopknioyeHusa

Annapar nocTasseTcs B MOJHOV KOMMEKTaLm 1 roToB K
NoAKMIOYEHMIO. B NoCTaBNsieMbIi KOMNEKT AOMONHUTE b~
HOro 000PYI0BAHMSA BXOAWT:

MopaknioyeHne npupopHoro rasa (puc. 7).
[a30BbIin NaTpyboK (BHELWHNAS pe3bba), 3/4 aorima.

MopkniouyeHue rasa (puc. 7):

MpviMeyaHne: cnepyeT MCMoNb30BaTh PEryNSTOP AABNEHNS
rasa, HeobxoauMblii Ans obecneyeHns Tpebyemoro aasne-
HUS 1 pacxopa rasa.

[nvHa TpybonpoBoaa MeXay PErysSTopoM AaBfEHNs ra3a n
ra3oBoii KOSIOHKOV 0/xHa BbITb He 6onee 2 MeTpoB. Ecnm Bo-
[loHarpeBsaTesb paboTaeT Ha CXKEHHOM rase, HeobXoaMMO
1CNOMb30BaTh ABa 6anoHa, CoeAyHEHHbIX NapasnesbHo.

puc. 7

MopakniovyeHne XonoaHoM Boabl (puc. 7):

MatpyBok (7> 14 x 0,75 (BHewwHss pe3ba) 1/2 aoiiMa. BaxHo! OBA3ATE/IbHO nposeavTe
04MCTKy TPYGOMPOBOJOB BOAbI M ra3a

OT rPsi3v NPEeXe YeM NPOV3BOANTb
MopkntoyeHne ropsyeit BoAbl OCYLLECTBASETCS C MOMOLLbIO MOHTaX ra30BOro BOAOHarpesartens.
rmoKOro WwnaHra, (puc. 7), yCTaHOBNIEHHOIO Ha BOAOHA-
rpesartene.

MoaknioyeHue K gbimoxony (puc. 3)

[aHHbIl BOgoHarpesatesib NOAKII0HaeTCs TONBKO K IbIMOXOAY C €CTECTBEHHO Taroi. MNoacoennHeHne
NPeLyCMOTPEHO C NMOMOLLbI0 COEAVHUTENBHON My ThI (AMAMETP Yka3aH B TabnumLe pasmMepoB) BHYTPU
BEHTUNSILMOHHOIO KaHana. Ha asiMoxoae 6s3atesibHo NpeaycMoTpUTE KOHAEHCATOOTBOAUMK, 4TOObI
KOHJIEHCAT, KOTOPbI MOXET 06pa3oBaThCs B TpyOe, He MOT MOMACThb B anmnapar.

(4. MepBbiii NycK )

lMepBbIfi NyCcK BOLOHArpeBaTens AOMKEH OCYLLECTBASTb KBANMOULIMPOBAHHbIA CReuuanmcT.
- [poBepbTe, OTKPLITHI M KPaHbI MOAAYN XON0AHON BOAb! M rasa.

- [lpoBepbTe repMeTUHHOCTL Fra30BOro KOHTYpPA.

- Bkntouute BofoHarpesartesib.

- CnepyitTe ykasaHusiM, NpuBeLeHHbIM B raee 6 “OpraHbl ynpasneHus v akenayataums”.

B komnnekTaupmio BXoasT 4 Npoknaaku.

(5. YcTaHOBKa nepeaHein naHenum )

- CHuMUTE C NnepeaHel naHenmn 3aLumTHYIO NAEHKY
- [MpunoxuTte nepeaHioo naHenb K annapary (puc. 8) =
- BeenuTe nBa 60KOBLIX Na3a nepeaHei naHenu B
nankw E pambil [
- YcTaHOBWTE 2 BHYTPEHHMX BMHTa D Kpennexns nepe-
[HeV naHenu N
- YcTaHoBuTe BUHT C KpenneHns 4eKopaTUBHOM naHe-
nn
- YcTaHOBUTE Ha MECTO PEryNATOPbI MOLHOCTH (23D 1
Temnepatypbl (22).




(6. OpraHbl ynpasneHus u aKcnayatauus )

BknioyeHune ropesnka. B aToM cnyyae, yoepxusas KHon-
MepeBenunTe KHOMKY-PEryasTop nogayn rasa Ky-perynsatop nogauu rasa (23), HaxmuTe

(23 B nonoxeHue “#” (puc. 10). HECKOJbKO pa3 Ha KHomMKy (21 0 TeX nop, Nnoka
HaxmuTe Ha KHOMKy-perynsTop nofayn rasa He BKJIOYMTCS 3anasbHasi ra3oBasi ropeska.

(23), MOCNE YEro HAXMMUTE Ha KHOMKY NMbe303sek-  [locne Toro kak BKIIOYNTCS 3anasibHas ra3osast
TPUYecKoro poaxura (20, NOAAIOLLYIO0 MCKPY Ha ropernka, NpofosXaiTe yaepxmBaTb KHOMKY-pe-

3anasibHyto ra30BYyIO FOPEsKYy. rynaTop nogayv rasa (23) B NofOXeHun “A” ewle
MpumeyaHue: Npu NepBoM BKITIOHEHUN MOXET HECKOJbKO CekyHA, 4ToObl 3anyCTUTb CUCTEMY
NPOWTN HEKOTOPOE BPeMSI, HEOOXOAMMOE AN 6e30MacHOCTH, a 3aTEM NEPEBELUTE PETYNATOP
TOro, 4To0ObI 13 ra30BOr0 KOHTYpa Obin yaaneH “(23)" B NONOXEHWe Mexay oTMeTkamm “0)” u
BO3ayX, Npexae 4em cpaboTaeT OCHOBHas " (puc. 10).

(28—
2

puc. 10

PerynupoBka MOLLLHOCTH

- [aHHbIlN BOOOHarpeBaTesb C aBTOMaTUYECKON
pPerynmpoBKoii MOLLHOCTM 060PYA0BaH CUCTEMOIA,
NMo3BOJIAIOLLIEN MOSIb30BATENIO YCTAHOBUTL OrPaHu-
4eHVe MaKCUMasbHOWM MOLLHOCTM. 115 8TOro ycTaHo-
BUTe perynatop (23D B NOMOXEHNEe MeXay OTMEeTKaMu
“8" n“q” (puc. 11). prc. 1

- PexwuM paboTbl IaHHOrO BOAOHArpeBaTesnsi No3eo- )
NIeT 3KCNayaTaLmio B LUMPOKOM Ayana3oHe pacxoaa
BO/bl 6€3 HE0OXOAMMOCTMN AOMNOSIHUTESLHOW pery-
NIMPOBKM MOLLHOCTM. Temnepartypa ropsiyeit Boapl
ByneT onpeaensTbCs PErynsTopoM TeMnepaTypbl.

PerynupoBka Temnepartypbl BOAbI

puc. 12
Bbl MOXETE U3MEHATL TeMNepaTypy BoAb! C NOMOLLbIO
perynsTopa (22> B AnanasoHe Mexzay oTMeTkamy min v
max (puc. 12).
BbiknioyeHue annapara puc. 13

YcTaHoBUTE KHOMKY-PErynaTop nogayv rasa (23) B
nonoxenve OFF (BbIKJT) (puc. 13).

(7. Mepb! NpeaoCTOPOXHOCTH B CiTy4ae ONacHOCTU 3aMep3aHust )

PekomeHayem Bam 06patuTbes K KBanM@uuMpoBaH-
HOMY CneumanucTy unm B OTAEN CEPBMCHOMO 06Cy-
XuBanwus, rae Bam ganyt pekomeHgaumm, Hannyumm
obpasom noaxoasiuye k Baweii cucteme.

[ins 3awmThbl OT 3amMep3aHns PUMUTE CReayoLLmne MepbI:
- OTK/I04nTE BOLOHArpEeBaTesbHbIN annapar.

- 3aKkpoiiTe KpaH noaayv X0NnoaHON BO b,

- OTKpOWiTE KpaH BbIx0a ropsiyeli Bogpl.

- OTBepHMTE 3arnyLKy (4ns cnuea) (puc. 14).




(8. TexHu4yeckoe o0cnyxuBaHume )

TexHu4eckoe 06CnyX1BaHMe ra30BOro BOAOHArPEBATENS [OMKHO NPOBOAMTLCS HE PEXE OQHOMO pasa
B rof.

TexHunyeckoe 06cnyXrBaHne BOAOHarpeBaTess AOKEH BbINONHATL KBANMOULMPOBAHHbI NEpCoHan.
[oroBop Ha NpPoBeieHNE TEXHNHECKOro 06CTYXXMBAHNS Bbl MOXETE 3aK/IHUTb C aBTOPU30BaAHHbLIM
CEPBUCHBIM LLEHTPOM.

YaaneHve Hakvnu: paboTbl MO YAANEHUIO HAKWUMN JOMKHbI OCYLLEECTBASTLCS TOMBKO HA TEMI00OMEHHMKE.
MpoayKTbl HAKMMK HIA B KOEM CJTyHae He O0SKHbI LMPKYIMPOBaTh B BOASHOM KOHTYPE.

[ns Baweit 6630nacHOCTM Mbl HaNnOMKHaeM Bam, 4To Nocne yaaneHus Hakunu, nepe Tem kak
3anycTuTb annapart, Heo6X0AMMO NPOBECTMN Ero NPOMBbIBKY.

FapaHTUs NPoM3BOAUTENS PAaCNPOCTPaHAETCH TONbKO Ha MPOU3BOACTBEHHbIE fedeKTbl, U ee
He c/iepyeT NyTaTh C BbINOJIHEHUEM TEXHUYECKOro 06Cay)XUBaHUS.

[ns o4nLeHNs NOBEPXHOCTY AEKOPATUBHBIX MAHENEN NCMONb3YATE MSATKYIO TKaHb U HE TOKCUYHbIE, HE
cnupTocoaepXallme, u He abpasmBHbIE MOIOLLVIE CPEACTBA.

(9. FapaHTus )

Ha Baw BofioHarpeBaTesib pacnpoCTPaHSETCS rapaHTys, CPOK AeNCTBUS U YCNIOBUS KOTOPOI yKa3aHbl
B rapaHTUNHOM TaJlOHE.

[apaHTus OencTBUTENbHA NPY YCOBMMN YCTAHOBKW, PEryIMPOBKM 1 BBOAA B 3KCMyaTaumio BOAOHA-
rpesaTens keanuduUUMPOBaHHLIM CNeLManncToM. Bbl 4OMKHLI NPOCNEAUT 3a BbINOSHEHUEM 3TUM
CrneuyanmcToM MHCTPYKLUMIA MO YyCTaHOBKE M coBMioagHeM npasun 6e30nacHoCTM.

(1 0. Cucrema 3awymnThbl OT OTCYTCTBUS TAMM )

[JaHHblin BogoHarpesatesb Tvna B 11BS cHabxeH crnieumanbHbIM AaTYNKOM, NePeKpbIBatOLLIM Noaady
rasa B C/lyyae yxyaLleHys yaaneHus npofykToB CropaHus. Ecnm npoucxoamT 3akyrnopka AbIMOX0Aa,
CUCTEMA 3ALLUTBI OT OTCYTCTBUS TAMW AMArHOCTUPYET Npobiemy C AbIMOYAANIEHNEM U OTKITIOYAET SJ1EKT-
PYYECKYIO Lienb, YTO BEAET K HEME/IEHHOMY MPEKPALLEHMIO MOAAYM ra3a.

INo ncTedeHnn 5 MHYT BoZloHarpeBaTesb CHOBA MOXET ObITb 3aMyLLEH NOce BO30OHOBNEHUS NMOAAYM
rasa. Ecnum oTknioueHusi NoBTOPSIOTCS, HEOOXOAMMO CBA3ATLCS C KBAIMOULIMPOBAHHBIM CMELLMaINCTOM.

BHumanune!

- He ncnonbayiiTe BogoHarpeBaTe b, eC/N AAaTYNK KOHTPONSA AbIMOYAANEHNSt HENCMPABEH.

- [Ins 3aMeHbl JOMKHbI MCMNONBb30BATHCS TOLKO 3anacHble YaCT OPUrMHANBHOrO NPOU3BOACTBA
MTS GROUP.

(1 1. MepeHanapka Ha apyron Tun rasa )

B cnyyae nepeHanaaku Ha T1n rasa, OT/MYHbI OT TOro, /19 KOTOPOro NpeaHasHaYeH BoAoHarpesa-
Tenb, HeoBX0AVMO NPOBECTY 3aMeHy AeTanei, NoCcTaBAseMbIX A1 NepeobopyaoBaHms CornacHo
TpeboBaHusaM NpovasoamTens. Onepaums nepeHanaaku AoxXHa NPOBOANTLCS KBANMGBULMPOBAHHBIM
CcrneunanmMcToMm.



(1 2. HencnpasHocTtH

Henonapku MpuynHbl

Cnoco0bl ycTpaHeHus

HeT ropsuen sogpbl. 3aKpbIT KpaH NoAayM BOAbI.

BogoHarpesatenb He 3anyc-  |OTcyTcTBME rasa, He pabotaeT  |nasnbHyio ropesky. OcylecTanTe

OTkpoiTe kpaH. BkntounTe 3a-

€TCs NPU OTKPbIBAHUM KpaHa | LbIMOYZANEHUs.
ropsiyen Boabl.

KaeTcs. 3ananbHas ropesnka. HeobxoauMbIe MPOBEPKU (Mogaya
OTcyTCTBYE BOABI. rasa, Hanv4ve pacxoaa Bofbl).
He paboTaet 3ananbHas 3aKpbIT ra3oBbI KpaH. OTkpoiiTe KpaH. HencnpasHOCTb
ropenka. Hannune Bo3zyxa B ra3oBOM  [MOXET NOSIBATLCS NOC/E ANTESNb-
KOHTYpe. HOro OTKJIO4EHMS. 3aHOBO OCYLLEC-
TBUTE PO3XWT (CM. rnaBy “6”).
BopoHarpesaresb 0TK/I04a- HeuncnpaBHOCTb CUCTEMBI MpoBepbTE HANMYME YCTONYNBON

TAMU ¥ NOACOEANHEHME K AbIMO-
Xoay.

Ecnu npeanoxeHHsle Mepbl He AatoT peaynbTaTa, BbI30BUTE KBANMGULMPOBAHHOMO CrieumuanmncTa.

(1 3. TexHn4yeckne xapakTepucTUKu )
TexHU4eckue XxapakTepucTuku Mogenb 11 Mogenb 14
HoMuHanbHas TENI0BAA MOLUHOCTD .oooieiiiiiiiiieeaaannns Q.= 21,6 kBT 27 kBT
HomuHanbHasi N0NE3HAS MOLLHOCTD ...vvvvrrririiiiiaaaaaanes, Pn= 19,2 kBT 24,3 kBT
MuHMManbHaA NONE3HASA MOLLUHOCTb........cvvveeivnrannnnns Pn = 8 kBT 9 kBT
Pacxopn Boapl 00 At=55 °C, perynatop Temneparypsl B 2 - 5 06/MUH. 26,3 06/MuH.

B MOSIOKEHUM MK, vttt eeeeeeeiiiiieeeeeaes D=

PasHocTb Temnepatyp At npu pacxofe Boabl ot5u 11
N/MUH 00 6,3 1 14 n/MuH

o1 550025°C o1550025°C

Pacxof, Boap! npu pa3HocTi Temnepatyp At=25°C ........ D= 11 n/MuH 14 n/MuH
MUHUMANbHOE AABNEHUNE BOOB! ...cvvvevvaaannnnnn.. Py min = 0,2 6ap 0,2 6ap
MaKCMManbHOE AABNEHNE BOAD! ...ceveeeieiiiiiiiireeses. Py max = 10 6ap 10 6ap
Pacxop nprTo4HOro Bo3ayxa HeoOX0AMMOrO [iis ropeHus ...V 37,1 M3/u 47 M3/4
YoenbHoe BblAeNeHNEe NPOAYKTOB CrOPAHUS.....covvvveeee. M 13,9r1/c 17,9r/c
CpeaHaa Temnepartypa NPOAYKTOB CrOPaHMUS .....vvvvvveeee..... 151°C 182°C
Pacxopg rasa (15 °C - 1013 m6ap) pacxon pacxon
G20 ., 35,9 MIx/m° npy 20 MBap................ Vr = 2,28 M%/4 2,85 M°/y
G20 .... .35,9 MIx/m® npun 13 mbap..... WNVr=* 2,28 M3/4 2,85 M%/y
ByTaH.......c....... 45 6 MOx/xr npu 28-30 Mbap............ Vr = 1,7kr/y 2,13 kr/M
MponaH............. 46,4 MIOx/kr npy 37 MBAP ..ooooiveeennns Vr = 1,67 kr/y 2,09 kr/u

XapakTepucTnkn OCHOBHOWN roOpenku

OCHOBHas | 3anankHas | OCHOBHAA |3anasbHas
ropenka | ropeska | ropenka | ropeska

Yucno popcyHok 13 16
Mapkuposka GopCcyHOK - MeTaH 1,13 27 1,13 27
Mapkuposka hopcyHOK - MeTaH 5,2

Mapkupoka hopcyHok - MeTaH

Mapkuposka GopcyHok - MeTaH

1,23 30 1,33 30

MapkrpoBka GOPCYHOK ByTaH - MPONAH .....vvveiiiiiieeieeeee,

0,68 21 0.7 21

MapkrpoBka GOPCYHOK ByTaH - MPONAH .....vvveiiiiiiiaieeeens,

53

* BOAOHarpeBsaTeib C PEryisTopoM AasneHus rasa
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