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ENERTECH Group Company

FopenoyHble ycTponucTBa

O6wue cBegeHUs.

Tonnueo.

XKugkotonnumeHble ropernku cepun NO
18/30/35/50/60/85/100 paboTatoT Ha OU3ENIbHOM
TOonnuBe.

Jlerko MOHTUPYHOTCA M NPOCTbl B 06CNYXMBaAHWUN.
ansa NOAKIYEHUSA ropenku K KoTny
npegycMoTpeH KpenéxHbi naHey. [openku
obnapatoT BbICOKUM Kra " LUNPOKNM
ONanasoHOM  perynupoBaHWsi MOLLHOCTU  Npwu
HU3KOM MNOTPEGNEHNN 3HEPrun. DneKTpuveckne
COEANHEHNA  OCYLIECTBMAKTCA  NOCPELCTBOM
wrekepoB. CopepxaHue BpegHbIX BbIbpocoB —
MUHUMAIbHO. openkn MOMHOCTbIO
YKOMIMIEKTOBaHbl ANd aKcnnyaTauuu.

MowHocTb

openkn BbiNycKalwTCAa B ABYXCTYNEH4YaTOM
BapuaHTe gns paboTbl B AnanasoHe oT 147 go
2940 kBT wn cootBeTcTBYylOT TpeboBaHMsM
POCCUMCKMX W  MEXOYyHapOoAHbIX CTaHOapTOB.
[openkn npegHasHayeHbl gns  paboTbl B
cucteMax C MNPOTUMBOOABIIEHMEM, a TaKKe B
cuctemax paboTalwmx nog pas’psbkeHMeM Oo
0,125 «lMa, kak aTO onMcaHo B pa3aene o Bbibope
ropesiku.

CpencTtBa ynpaBneHus.

YnpaBneHuss BO3QyXOM MPOUCXOOUT BO3OYLUHON
3aCINOHKOW.

lopenkn cepum  NOL MoryT ynpaBnsiTbCs
TepMocTaTamu, pene AaBneHnd, perne BpeMeHn u
T.0.

openkn MNOCTaBNAKTCA  YKOMMEKTOBAHHbLIMMU
naHenbl ynpaeneHusa. OnNg Mcnonb30BaHUA Ha
napoBbIX KOTMax MoxeT ObITb nocTaBneHa
AononHuTenbHaa naHenb, cogepxaiwias pene,
NUTaoLLNA NYCKOBOW HAcoC (MPsIMOM NyCK OT ceTu
0o 4 kBT, nogkntoyeHne 3Besna, TPEYronbHUK), U
T.O., U OTBeyaeT TpeboBaHWsAM ANA NapoBbiX
kotnos (A.O.T.C.).

InsenbHoe Tonnmeo krnacca D, BsiskocTbio 1,5-
55 cct npn 40°C. [lpon3BogMTENBHOCTb
ropernkm paccynTaHa npwu BbICLLEN
TENNOTBOPHOM cnocobHocTn 45,5 MIX/Kr.

TonnmnBHasa cucTtema.

MoaxoanT Oonst ogHOTPYOHOW Mnn OBYXTPYyOHOWM
CUCTEMbI. [OBa conna obecneuvBatoT
OBYXCTYNeH4YaTbI peXxmm paboTbl.
MakcumanbHas rnybuHa perynmpoBaHus 2:1.
TonnmBHbIN PUABTP CO CMEHHLIM KapTpUOKeMm
nocraensieTca ¢ pe3bboBbIM NoAcoeANHEHneM 5"

[aHHble No aneKTpukKe.

CMm. «Tabnuuy gaHHbIX No anekTpuyecTBy». o
3anpocy Bo3MOXHa noctaBku ropenkm — 2308, 1
dasa, 50 Nepu.

KoHcTpykuusa (C5, C6 u C7).

KoHcTpyKkumsi ropersku paspaboTaHa c
MCNONb30BaHMEM METPUYECKON pPa3MEPHOCTH,
corfnacHo nocrnegHum pa3paboTkam
MexayHapogHoun opraHusaumm no
cTaHgapTusaumm.

Mooxoout Ans  KpenneHns Ha  donaHue.

BeHTUNSATOp M BHYTPEHHME KOMMOHEHTbI COOPKU
NEerkoaoCTYrHbI.

ObecnevyeHue 6e30nacHOCTM.

HenpepbIBHbIN KOHTPOIb ropeHus
ocyuiectBnsieTca (GOTOANEMEHTOM, MNOAAOLLMM
curHan Ha G6nok ynpaeneHus, Yto obecneumBaeT
aBTOMAaTM4eCcKMn nyck, paboTy M BbIKMOYEHME
roperku.

VS NU-WAY.

Ananus

XKugkotonnueHas ropernka
09080501 - Nu-Way NOL 18-100.doc



ENERTECH Group Company FopenoyHble ycTponucTBa

FabapuTHbIe pa3mepbl U KOMMNOHOBKA rOpenku.
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Fopenka A | B|c|D|E|F| G | H|1I|UJ K L B:::,
NOL18-34 | 387 | 440 | 686 | 420 | 340 | 337 | 230 | 305 | 10 | 381 | 260 | 476 | 99.1
NOL18-38 480 | 737 | 457 | 340 | 350 | 230 | 305 | 10 | 381 | 260 | 476 | 113
NOL30-25 | 314 | 480 | 542 | 307 - | 300 | 230 | 254 | 10 | 381 | 216 | 299 | 53

NOL35-25 | 314 | 480 | 542 | 307 300 | 230 | 254 | 10 | 381 | 216 | 299 | 53

NOL30-34 | 387 | 440 | 686 | 420 | 340 | 337 | 230 | 305 | 10 | 381 | 260 | 476 | 99.1

NOL35-38 480 | 737 | 457 | 340 | 350 | 230 | 305 | 10 | 381 | 260 | 476 | 113

NOLS50-28 | 387 | 440 | 686 | 420 | 340 | 337 | 254 | 305 | 10 | 381 | 260 | 476 | 94.5

NOLS50-34 | 387 | 440 | 686 | 457 | 340 | 337 | 254 | 305 | 10 | 381 | 260 | 476 | 96.4

NOL50-38 480 | 737 | 480 | 340 | 350 | 254 | 305 | 10 | 381 | 260 | 476 | 113

NOL60-28 | 387 | 440 | 686 | 457 | 340 | 337 | 254 | 305 | 10 | 381 | 260 | 476 | 94.5

NOL60-34 | 387 | 440 | 686 | 480 | 340 | 337 | 254 | 305 | 10 | 381 | 260 | 476 | 96.4

NOL60-38 480 | 737 | 480 | 340 | 350 | 254 | 305 | 10 | 381 | 260 | 476 | 113
NOL85-38 480 | 737 | 537 | 490 | 350 | 254 | 305 | 20 | 381 | 260 | 476 | 129
NOL100-38 480 | 737 | 537 | 490 | 365 | 280 | 305 | 10 | 381 | 260 | 476 | 129

Bce pasvepbl B MM. BbllwenepeuncrieHHble [OaHHble TOMbKO PYKOBOACTBO W OHU HE [OMKHb
MCMoNb30BaTbCs AN NPOM3BOACTBA MMM YCTaHOBKW. [loApoGHblE TEeXHUYECKMe 4YepTexm MOXHO
nony4nTb Nepes nonyyeHneM 3akasa.
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ENERTECH Group Company

FopenoyHble ycTponucTBa

Tabnuua gaHHbIX No ANieKTpu4vecTBY.

3 ha3bl 415 B/50 Ny
Moaenb MoTop, MyckoBou ToK, | NMonHasa TokoBas noe r:xaBaHHva#enb CeyeHue
ropernku KBT A Harpyska, A Pen F:A ’ Kabens, mm>
NOL18-34 2.2/2850 25 4.6 15 1.5
NOL18-38 3.0/2850 35 6.1 20 1.5
NOL30-25 1.1/2850 15 2.5 10 1.5
NOL35-25 1.1/2850 15 2.5 10 1.5
NOL30-34 2.2/2850 25 4.6 15 1.5
NOL35-38 3.0/2850 35 6.1 20 1.5
NOL50-28 2.2/2850 25 4.6 15 1.5
NOL50-34 3.0/2850 35 6.1 20 1.5
NOL50-38 4.0/2850 45 8.0 25 2.5
NOL60-28 3.0/2850 35 6.1 20 1.5
NOL60-34 4.0/2850 45 8.0 25 2.5
NOL60-38 4.0/2850 45 8.0 25 2.5
NOL85-38 5.5/2850 40 11.5 20 2.5
NOL100-38 | 7.5/2850 60 14.4 25 4.0
BeeneHue [ByxconnoBasi cuctema ¢ NOCTOSIHHbIM

KupgkotonnueHble ropenku cepun tuna NOL —
NMOMHOCTbIO aBTOMaTtudeckme. B coctaB ropenku
BXOAOAT: TOMMMBHbIA HACOC, aneKkTpoaBuratesnb C
Kpblnib4aTKOM BeHTUNATopa, 6nok ynpaBneHus,
BO34yLLHasA 3acrnoHka c YCTPOWCTBOM
perynupoBku  Mogaym  BO3gyxa, YCTPOWCTBO
KOHTPONSA MfaMeHn CO BCEMU KOMMOHEHTaMM,
HeobxooMmMbiMKM AN ©e3onacHOM UM HageXHom
paboTbl ropenku. [na MOHTaxa ropenkm Ha
NepeqHio CTEHKY OTOMUTENbHOW  YCTaHOBKU
npegycMoTpeH KpenéxHbln pnaHey,

[JeMOHTaX M MOHTaX KpbibYaTKU BEHTMNSTOpa
ocyulectensetrca 6e3 cbémMa MoOTOpa, uTO
obneryaet eé€ TexHuyeckoe ob6cnyxmBaHue. B
crny4yae HeobGXOAMMOCTU BO3MOXHO MOAKIHYEHWEe
nogayn Bo3gyxa C MPOTUBOMOSIOXKHOW CTOPOHbI
(no 3anpocy).

BosgylwHaa 3acrnoHka BbinoriHeHa B dopme
ogHon nonactu. [epen BO3OYLUHOW 3aCHOHKOWM
yCTaHOBIIEHa 3alMTHas peLuéTka.

TonnuBHasaA cuctema

Fopernku Mcnonb3ylT ABYXCOMMOBYH CUCTEMY C
NOCTOSIHHLIM AABIEHNEM.

AaBrneHnem

1-as cTyneHb.

ONEeKTPOMArHUTHbIN KranaH A OTKPbIT, TOMNMMBO
noctynaet oOT  TOMAMBHOIO  Hacoca  nopg
MOCTOSIHHBIM ~ JaBfeHneMm  nogaepxmBaemMbiM
KnanaHoMm perynupoBKN AaBrieHus TOMNSMBHOIMO
Hacoca K conny 1-om CTYNEHN.
OneKkTpoMarHuUTHbIM  knanaH B 3akpbIT, 4TO
npegoTBpaliaeT nonagaHve TonnvMea B COMNMO 2-
O CTYNEHU N rmaponpuBo4 BO34YLLHOM 3aCIOHKM,
KOTOpas OCTaETcs B MOMOXEHUN 1-01 CTYNeHu.
2-aq cTyneHb.

ONeKTpOMarHUTHbIN KknanaH B oTkpbIT, TONNMBO
NOCTyNnaeT K conmny 2-ov CTyneHu n rmgponpueog
BO3YLLUHOW 3acCroOHKW, KOTopas OTKpblBAeTCs [0
NosIoXKEeHUs 2-01 CTYMEHN.

Paboyee paBneHune Tonnuea

MNocTosiHHOe faBneHune cuctemsbl: 300 p.s.i.
YcTtaHoBKa ycTpoucTBa KoTen/roperka

Mpy MOHTaXe ropesnku Ha KOTeNbHYl YCTaHOBKY
HeobXoAMMO y4uTbiBaTb TpeboBaHUS, yKkasaHHble
B WHCTPYKUMW npousBoauTens Kotna. Takke
Heobxoaumo yYnUTbIBaTb cneuundunyeckme
TpeGoBaHWsA ANa AaHHON MOAENN ropesnku.

VS NU-WAY.

Ananus

XKugkotonnueHas ropernka
09080501 - Nu-Way NOL 18-100.doc
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FopeHue B Kamepe cropaHusi, KoTopas
HaxoauUTCA NoA paspsHkeHuem

Mopmaya TonnuBa

Mpn  akcnnyatauun  KOTENbHOM  YCTaHOBKM
BO3MOXHO HErepmMeTuyHoe YNNoTHEHME TOMKMU.
Ecnn npouecc ropeHna 6yaet nNpoucxoamtb MoA
paspshkeHnemM, TO B TOMOYHOE MPOCTPAHCTBO
Oynet nocTtynatb  AOMOSNHUTENbHbLIA  BO3AYX,
pas3baBnawoWmMA  NPOAYKTbl  CropaHusi,  4To
npuBedéeT K owmnbke npu 3amepe CO..

PacuyéTt npousBoaAUTENBHOCTM Npu 3TOM Oyaer
npaBunbHbIM, HO npouecc ropexHuns bygeT
NPOUCXOANTb C MEHBLUMM KONMYECTBOM BO3AyXa,
4YTO NpUBEOET K yBENU4YEHM0 KonoTtu. NMpoeepuTb
rEPMETUYHOCTb TOMKM MOXHO, €CN YMEHbLUNTb
paspsikeHue.

[na aToro Heo6xooMMO OTKPbITb JIHOK MPOYMCTKM
ObIMOXO4a MMM 4acTUYHO 3aKpbiTb LIMOEep Ha
abimoBon Tpy6e. pu 3TOM Mpouecc ropeHus B
Tonke ©OygeT npoxoauTb NpU  HEBOMbLIOM
naeneHun. CO, 6ygeTt Bo3pacTtaTb 3HAYUTENBHO,
ecnM  npucyTCTByeT  MNoacoc  Bo3gyxa U
He3Ha4MTENbHO, ECNN TOMKAa repMeTnYHa.

Tonka koTna gosmkHa OblTb repmeTudHa.

PaGoTa Ha cTtapbIx KOTnax u
nopgorpeBaTtensax Bo3ayxa
(TennoreHepaTopax)

TonnMBonpoBO4 peKkoMeHOyeTCsi yCcTaHaBnMBaTb
N3 MeTannumyeckom (KpoMe OLMHKOBAHHOWM) Tpy6bl.
MogkniodyeHne OT Hacoca K TONMBONPOBOAY

ocyulecTenaeTcs rMoKNMK LiaHramum,
BXOOALLMMU B KOMMJIEKT MOCTaBKU TOPEJSIKU. I'IpM
yCTaHOBKE  TOMJIMBHbIX bakoB un npoknagke

TONNMBONPOBOAA M NPOKMagke TONnMMBONPOBOAA
HeobxoanmMo MpPOM3BOANUTL COrMACHO MHCTPYKLUK
Npon3BOANTENS TONSIMBHOIO Hacoca.
PekomeHayeTcsa yCTaHaBnNuBaTb obpaTtHble
KnanaHa Ha BepTUKanbHOW  4YacTu  JIMHUK
BCaCbIBaHNA Kak MOXHO Onvke K 3abopy Tonnmea.
Mepen Hacocom  HeobGXOAMMO  YCTaHOBWUTb
COOTBETCTBYIOLLMIA TOMMANBHBLIN PUNBTP.

B craHgapTHOWM nocTaBke TOMMIMBHLIA HAacoC
nocraenseTca Ans  OAHOTPYOGHOM  TOMMMBHOWM
nmHuKM.  Tlpu  ncnonb3oBaHMM  OBYXTPYOHOM
TOMNSIMBHON NMHMM HEOOXOAMMO yCTaHaBnvMBaTb B
HacocC 3arnyLky (NOCTaBMseTCsl C ropenkomn) Kak
3TO NOKa3aHo B pasgerie «TOMMMBHbIA HAacoCy.

3anuBka Hacoca nepen nycKkom.

lMepen ycTaHOBKOW FOPENKN Ha CTapbil KOTEM, OH
OOMKEH ObITb OCMOTPEH UK cAaH 3KcnepTam.
N3meHeHne B Mogenu ropeHnsi MoXeT NpMBECTU K
HenpeaBUOEHHbIM CUTyauusM, KOTOpble CTapbli
KOTEN MOXET He BblaepXaThb.

BeHTUNALUNA B KOTENbHOWM

Mpn nogave TOMnMBa K Hacocy NOA AaBIEHUEM,
yaanute npobKy C BEHTUMSILMOHHOIO OTBEPCTUS,
JOXOUTeCcb MOMEHTAa, Koraa TonnmBo nNomaeTt 6es
BO34yxa, MOTOM YCTaHOBUTE MAHOMETP.

Mpun ncnonb3oBaHUM ABYXTPYOHOM cucTembl, NMGO
npy nogaye TOMnMBa NoA pPaspsKEeHWEM, NUHUSA
BCacblBaHNS MOXeT noTtpeboBaTb 3anuvBkM nepen
MeXaHWUYeCcKUM BKITIOYEeHUeM Hacoca.

Mopaya aneKkTpuyecTBa.

Heob6xoamma NOCTOSIHHAsA He3aBucumas
BEHTUNAUMA  KOTENbHOW,  KOTOopas  [OSKHa
obecneuymBaTb CBOOOAHBLIN AOCTYN BO3dyxa K
ropernke Ans npouecca ropeHus 1 nogaepmBaTtb
YNCTbIN aTMOCKEPHbIA BO3AYX B KOTENbHOW Mpwu
Heobxogumon Temnepartype. Pacyét npuTOYHO-
BbITS)KHOW BEHTMNALNN Heobxoanmo
NpovM3BOANTbL COMMAacHO MECTHbIM HOpMaM MU
npasunam. lNpuHyautenbHaa nogada Bo3gyxa B
KOTEmNbHYI0 He peKkoMeHOyeTCs,, TaK Kak 9To
npvBegéT K  BO3pacTaHW  OaBfneHuss B
NMOMELLEHUN KOTENbHOW, XOTA MpM 3TOM roperka
Oypet paboTaTb.

Cucrtema gbimoxoaa

KOHCprKLI,I/IFI n cevyeHne pAObiIMOXoda AOOJIKHbI
COOTBETCTBOBATb BCEM HOPpMaM WU npasBujiamMm U
yunTbiBada pekoMmeHgaunm npomn3sognTend.

Mopenkn Tvna NOL paboTtatoT npy HOMUHaNbLHOM
HanpsbkeHnn 415 BonbT, 3 dasbl, 4 npoBoda C
A0NyCTUMbIM OTKITOHEHNEM +10%, -15%.
OnekTpuyeckne MnOOKMYEHNS K ropenke wu
TepMocTaTaM WInM Opyrum npubopam OOSDKHbI
BbIMOSTHATBLCS rMMoKNMM Tpybonposogamum.
CMOHTUPOBAHHLIMU TakuUM Crnocobom, 4YToObl He
TpeboBanocb WX pa3beaAnHEHNs BO BpeMs
TEXHNYECKOro obcnyxXnBaHums.

S NU-WAY.

Ananus

XKugkotonnueHas ropernka
09080501 - Nu-Way NOL 18-100.doc
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UHdopmaumsa no yctaHoBKe HacocoB Tuna J un AJ

TexHU4yeckue gaHHbIe
J | AJ
Onana3soH Baskoctn, cCT 2-75
Onana3oH gaenexus, 6ap 7-21 ‘ 10-20
Paboyee paBneHune 9 10
Makc. ckopocTb, 06./MUH 3600
Makc. tpas, °C 70

Hacoc tnna AJ

OpHoTpyGHas cucrema.

MoaknoyeHns u UHCTPYMEHTbI

J AJ J AJ
A | enyek WNPTF | RW 16 aw 18 Mm
raeyHbIi Koy raeyHbIi KNy
B | Bbixoa Ha conna %" NPTF R % 32 MM 18 MM
raeyHblin Koy raeyHbilii Kroy
16 Mm 18 Mm
THas NUHWS Ya" NPTF R o o
C | obpatha 7 % raeyHbIn Koy raeyHbI KoY
E | maromerp WNPTF | R%" 716" Mm 14 m
raeyHblin Koy raeyHbilii Koy
NAPOBOYHBIN o o
G s:grmnzo 0 + R ynpaensioLwmii ynpasnsioLuit
HaBreHms BEHTUIb BEHTUMb
H | Bakyymetp " NPTF R %" 16 MM 14 MM
raeyHblin Koy raeyHbilii Koy
6aiinaccHas 3/16 o 4 mm o
P samywka + - YHWBEpCanbHbI YHMBEpCanbHbI
raeyHbli KN4 raeyHbIi Koy

BannaccHas 3arnywka ‘P’ yxxe ycTaHOBMneHa unm ynakosaHa
OTAEeNbHO B MIacTUKOBYIO KOPOOKY.

Y6eauteck, 4To 3arnywka b6annaca «P» He Gbina
ycTaHoBneHa. YcraHosuTte 3arnywky «Cx».lloakntounTte
NWHWIO NOAAYN TONNMBA K «A» 1 COMMOBYIO NNHUIO K «By.
YcTaHoBUTE Nepembldky Ans paboTbl rOpesku B pexmme
npoaysku 1 3anyctute ropenky. OTKpyTuTe 3arnywky «E» Ha
non-obopoTta Ans 6bICTporo cTpasnMBaHUs BO3AyXa.

1. MNocne npekpalleHust BbIxo4a Bo3dyxa 3aTsaHuTe
3arnyLwKky «E» ana npekpalieHus Teun Tonnmea.

Onsa Tpy6onpoBogoB 60nbLUMX AMWH UNW MamMeTpoB nepes

OnpegeneHuve pa3Mmepa TonnueonpoBoaa.

Hacoc Haxoautca Hwke 0Gaka. PacctosiHe E He OomkHO
npesbiwatb 7 MeTpoB Ansa HacocoB J, 20 meTpoB aAngd
HacocoB AJ. Tabnuupbl nokasbiBaloT O6LLYy0 MakCUMarnbHYo
ONVHY B MeTpax MuTalolero Hacoca npu  pasnuMyHown
nponyckHowm cnocobHocTu conna (US rannoHoB B yac).
CooTHoLLEHME ANUHBI NOKa3biBaeT 4
KoneHa TpybonpoBoaa, 1 3anopHbIi
KpaH M 1 obpaTHbii knanaH. [Ons

XXugkoTonnuesHas ropenka

3anyckoM ropenku HeobxoaMMo 3anofnHUTbL Kamepy HenokKa3aHHbIX COOTHOLLUEHUN B
BCacblBaHUA TONTIMBOM 4Yepe3 oTBepCcTmne «A» rpaq)vn( MOXHO BHOCUTb
[OMNONMHEHNA.
10 gph 14 gph 20 gph 30 gph 45 gph
A 5] 5] 0] (0] (0]
M 10 12 14 16 10 12 14 16 12 14 16 20 12 14 16 20 12 14 16 20
0 3 17 42 84 - 7 25 55 - 12 32 100 |- 2 15 51 - - 4 33
05 |12 36 78 100 |5 21 51 99 10 30 63 100 |1 14 36 100 |- 3 18 66
1 22 56 100 100 |12 36 76 100 |20 49 96 100 |8 26 57 100 |- 12 32 100
§ 1,5 |31 76 100 100 |18 50 100 100 |30 67 100 100 |15 39 78 100 |4 20 46 100
o2 41 95 100 100 |26 64 100 100 |40 85 100 100 |21 51 99 100 |9 28 59 100
= |25 |50 100 100 100 |32 78 100 100 |50 100 100 100 |28 63 100 100 |13 36 73 100
2 I3 60 100 100 100 |39 94 100 100 |59 100 100 100 |34 75 100 100 |18 44 87 100
N 35 |69 100 100 100 |47 100 100 100 |69 100 100 100 |41 99 100 100 |22 52 100 100
4 79 100 100 100 |53 100 100 100 (79 100 100 100 |50 100 100 100 |26 60 100 100
4.5 |88 100 100 100 |60 100 100 100 |89 100 100 100 |54 100 100 100 |31 68 100 100
5 98 100 100 100 |66 100 100 100 |99 100 100 100 |61 100 100 100 |35 76 100 100
0 34 82 100 100 |20 54 100 100 |33 72 100 100 |17 43 84 100 |6 22 50 100
05 |62 100 100 100 |40 96 100 100 |62 100 100 100 |35 79 100 100 |19 46 91 100
1 91 100 100 100 |61 100 100 100 |92 100 100 100 |56 100 100 100 |32 71 100 100
o [1,5 |100 100 100 100 |82 100 100 100 |[100 100 100 100 |76 100 100 100 |45 90 100 100
& |2 100 100 100 100 |100 100 100 100 [100 100 100 100 |96 100 100 100 |58 100 100 100
E’ 25 |100 100 100 100 (100 100 100 100 |100 100 100 100 [100 100 100 100 |71 100 100 100
Q 3 100 100 100 100 |100 100 100 100 |(100 100 100 100 |[100 100 100 100 |85 100 100 100
<+ (35 |100 100 100 100 [100 100 100 100 |100 100 100 100 |[100 100 100 100 |98 100 100 100
4 100 100 100 100 |100 100 100 100 |(100 100 100 100 |100 100 100 100 |[100 100 100 100
45 |100 100 100 100 (100 100 100 100 |100 100 100 100 (100 100 100 100 |100 100 100 100
5 100 100 100 100 | 100 100 100 100 | 100 100 100 100 [100 100 100 100 | 100 100 100 100
S NU-WAY, 7
\ _ [
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ENERTECH Group Company

FopenoyHble ycTponucTBa

[OByxTpyOHasa cucrema.

Y6eantecb 4TO 3arnywka OGannaca «P» ycrtaHoBneHa.
MopkniounMTe NUHMIO Nogauyn Tonnmea K «A» M obpaTHyto
nuHnio k «C». 3anyctute ropenky. NpogyBka Bo3gyxa B
TONMMBONPOBOAE LOJKHA NPOM3OWTU aBToMaTuyecku. Ons
YCKOPEHHON MNpOAYBKU OTKpOWTe 3arnywky «E» Ha non-
obopora.

Mocrne npekpalleHus Bbixoda BO3ayxa 3aTAHUTE 3armyLuKky
«E» onsa npekpalueHnst Teun Tonnuea.

Ons TpybonpoBoaoB GonblUMX ANUH UK AMaMeTpoB nepen
3anyckom  ropernku  HeobXoAMMO  3anofHuTb  Kamepy
BCacbIBaHWs TOMMMBOM Yepe3 oTBepCTUE «A»

[ns perynvpoBk/M LaBMneHWs Hacoca MoBepHUTE BUHT «G»
Mo 4acoBOW CTpernke ANs YBENWYeHWs OaBNeHUs U NpoTuB
4acoBOW CTPENKW AN YMEHbLUEHWUS AaBIEHMS.

Hacocbl J n AJ moryT OblTb CMOHTMpPOBaHbl B NoOOM
MONMoXeHUW, HO Ban He [OJKEH MOABepratbCsi OCEBOMY
ycunuio. MakcumanbHoe BryckHOe AaBrieHne unu obpatHoe
[aBneHne He [OMKHO ObiTb Gonble, 4yem 0,7 Gap ans
HacocoB J, 2 Gapa ans HacocoB AJ npu MakCUManbHOWM
Temnepartype Tonnuea 35°C.

MakcumanbHbIi BakyyM He JormkeH ObiTb Gonblie, yem 0,5
6ap. Moxanyicra, 3ameTbTe, YTO Aaxe npu Bakyyme 0,4
Oapa raz MOXeT OTOensATcss OT TOMfMBa, KOTOPOE MOXEeT
BbI3BaTb NpobGNeMbI.

Bce Tpybbl K coeguHeHWs OOSKHbI
repmMeTUYHbI.

OnpeaeneHne pa3mepa ToNJIMBONpoBoAaa.
Hacoc HaxoanTcs Bbille TOMMBHOIO Gaka.

OblTb MOMHOCTbIO

Tabnuubl nokasbiBaloT 0OLLYH MakCcumarnbHyl AMVHY B
MeTpax MuTalLLero Hacoca unu obpartHow Tpybbl npu 2850
n 1425 060pOTOB B MUHYTY.
CooTHOLLEHME ANWHBI NOKa3bIBaeT 4
KoneHa TpybonpoBoza, 1 3anopHbIn
KpaH n 1 obpaTHbIn knanaH. [Ans
HernokasaHHbIX COOTHOLLUEHWI, B
rpadvk MOXHO BHOCUTb JOMOSTHEHNS.

I
B

2850 06./MyH
3, Mm 8 10 12 14 16 | 20
B, M J3 AJ4 | U3 A4 AJB |AJB U7 |AJB J7 | J7T | JT
0 - - |21 15 - 19 7 | 47 25 | 54 | 100
0,5 - - |18 12 - 16 5 | 42 21 | 48 | 100
5 - - |15 10 - 13 3 | 35 17 | 42 | 100
L P15 - - 127 - 10 - | 30 14 | 35 | 100
T P2 - - 9 5 - 7 - |25 10 | 30 | 95
& 125 - - 6 3 - 4 19 6 23 | 80
o P N - - - 14 - 17 | 66
<~ 35 - - - - - - - 8 - 1 | 50
4 - - - - - - - - 5 35
4.5 - - - - - - - - - - 20
0 31 24 [89 71 38 [ 8 21 [100 100 | 100 | 100
0,5 28 21 |80 64 34 |8 18 | 100 100 | 100 | 100
~ 24 18 |71 56 28 | 70 16 | 100 89 | 100 | 100
g 1,5 20 15 |63 49 25 |62 12 | 100 78 | 100 | 100
= PR 17 12 |54 42 21 |53 9 |100 67 | 100 | 100
5 RS 14 10 |45 35 17 |44 6 | 94 56 | 100 | 100
o 3 10 7 |36 28 12 |34 - |78 46 | 89 | 100
¥ 135 7 4 |28 20 8 |25 - |60 34 | 70 |100
4 3 - |19 13 - 18 - | 44 23 | 51 | 100
4.5 - - |10 6 - 8 - | 23 12 | 33 | 100

Tabnuua nepeBoaa 3KBMBareHTHbIX OJTUH TPYO.

Mpumep:

Ecnu d = 14 mm, gononHuTtensHoe koneHo Tpy6bl 90°C akBuBaneHTHo 30x14 = 420 MM NpsiMOI OTPe30K TPyObI

= = L W |L
== ) =X -~ = =
g " f_ L = '
30-20*0 10*@ 40-30*Q 20-30*@ 50-40*0 15-10*Q 1000-500*@  400-200*Q
m NU-WA y@ 8 YKvaokoTtonnueHas ropenka
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ENERTECH Group Company

FopenoyHble ycTponucTBa

MHdopmaumsa no yctaHoBKe HacocoB Tuna E

TexHU4YeckKkune gaHHbIe

MoaknoyeHns u UHCTPYMEHTbI

Ecranpapr. | E(1061 u 1063) J J
,D,I/Ial'la30H BA3KOCTMW, cCt 2,8 — 800 A | Bnyck " NPTF 16 MM raeHHbuZl KroY
6 14 - 28 V1 BakyymMmeTp R %" 27 MM raeuyHblii Koy
,D,VIaI'Ia30H Aasnexund, bap - B | Bbixoa Ha conna %" NPTF 32 MM raeyHbIi KoY
Paboyee paBneHune 14 C | obpatHas nnnns Vo NPTF 16 MM
Makc. ckopocTb, 06./MUH 3600 = ';}T,”NF;‘T/ZF“ 73176'},4”' FBGUHbIA KITIO4
o MaHoMeTp 0 MMraeyHbIi Koy
Makc. tDa6v C 90 | 140 PEerynnpoBOYHbI BEHTUMb N o
naBreHms raeyHblin KoY
Conna cn pa Ba 2'x prsHaﬂ cxemMma vnu 6arinaccHas 3arnyLuka + TPYOHBIN KoY
S P | 6annaccHas 3arnyLika %" NPTF 3/16” YHMBEPCANBHBIN
Al Al raeyHblin Koy
bannaccHasa 3arnyLwika ‘P’ Y>Xe yCTaHOBJ1€eHa uUinn ynakoBaHa
OoTAenbHO B NN1aCTUKOBYHO K0p06Ky.
B G

E c

OpHoTpyGHas cucrema.

Y6eautecb, 4TO 3arnywka 6Garnacca «P» He Obina
yCcTaHoBMneHa BHyTpu obpaTku «Cx». YcTaHoBUTE 3arnyLuky
«C». MNogkntounte TOMMMBOMPOBOA, K NUHMM nogayvn «A», a
COMMOBYIO NIUHUIO K BbIXOAY Ha conno «B». MNepen nyckom
ropernku, yéegurtecb, YTo BO34yX U3 cCUCTeMbl yaanéH. [Ana
aTOoro  ocnabbTe  HEWUCMnomnb3yemyt  3arnywky  «Ay,
OOXOMTEeCh MNOSABNIEHUS TOMNUBA U 3aTAHWUTE 3arnyLuKy.

OnpepaeneHne pasmepa TonnmMBonpoBoAaa.

Pacctosiime E He pomkHOo npeBbiwats 15 mM.Tabnuubl
nokasbiBatoT obuyo MaKkcumarnbHyo OTUHY
TONNMBONPOBOAA B MeTpax B 3aBMCMMOCTM OT BSI3KOCTM
TOMNMMBA M NPOMYCKHOM CMNOCOBHOCTK conna.

Tonnueonposog, BKNOYaeT 4
yyacTka, 1 3anopHbl KpaH U OOuH

obpaTHbIN KnanaH. Ons
Henoka3aHHbIX COOTHOLUEHUI B
rpa(bvn( MOXHO BHOCUTb
OOMnoJIHeHUA
50 nfuac 100 n/uac 150 n/uac 200 n/uac
A [4] [%] %] %]
M 12 14 16 20 14 16 20 25 16 20 25 16 20 25
0 6 22 49 100 14 62 100 3 33 100 - 19 79
1 36 78 100 100 30 62 100 100 34 100 100 21 77 100
2 66 100 100 100 57 100 100 100 65 100 100 44 100 100
B 95 100 100 100 85 100 100 100 96 100 100 58 100 100
Q |4 100 100 100 100 100 100 100 100 100 100 100 92 100 100
S |5 100 100 100 100 100 100 100 100 100 100 100 100 100 100
2 e 100 100 100 100 100 100 100 100 100 100 100 100 100 100
§ 7 100 100 100 100 100 100 100 100 100 100 100 100 100 100
N8 100 100 100 100 100 100 100 100 100 100 100 100 100 100
9 100 100 100 100 100 100 100 100 100 100 100 100 100 100
10 100 100 100 100 100 100 100 100 100 100 100 100 100 100
1 100 100 100 100 100 100 100 100 100 100 100 100 100 100
12 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0 - - 7 44 - - 10 57 - - 30 - - 16
1 4 20 45 100 - 12 57 100 - 30 100 - 17 73
2 16 42 83 100 12 31 100 100 14 61 100 5 40 100
B 28 65 100 100 23 50 100 100 27 92 100 15 63 100
Q |4 40 87 100 100 34 60 100 100 39 100 100 24 86 100
I |5 52 100 100 100 45 88 100 100 52 100 100 34 100 100
2 e 64 100 100 100 56 100 100 100 65 100 100 43 100 100
§ 7 76 100 100 100 67 100 100 100 77 100 100 53 100 100
S I8 88 100 100 100 78 100 100 100 77 100 100 72 100 100
9 100 100 100 100 89 100 100 100 100 100 100 72 100 100
10 100 100 100 100 100 100 100 100 100 100 100 81 100 100
1" 100 100 100 100 100 100 100 100 100 100 100 91 100 100
12 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0 - - - - - - - - - - - - - -
1 - - - 25 - - - 33 - - 14 - - 4
2 - - 11 52 - - 14 67 - - 36 - - 21
3 - 6 22 80 - - 28 100 - 11 50 - - 38
QO |4 - 13 33 100 - 6 42 100 - 20 81 - 9 56
g 5 - 20 45 100 - 12 56 100 - 29 100 - 16 72
o |6 8 26 56 100 - 18 70 100 - 33 100 - 23 89
= |7 11 33 68 100 7 23 84 100 9 48 100 - 30 100
§ 8 15 40 79 100 11 29 98 100 13 57 100 - 37 100
ISI ] 19 48 90 100 14 35 100 100 16 66 100 - 44 100
10 22 53 100 100 17 40 100 100 20 76 100 10 54 100
1" 26 60 100 100 20 46 100 100 24 86 100 13 58 100
12 29 66 100 100 24 52 100 100 28 94 100 16 65 100
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ENERTECH Group Company

FopenoyHble ycTponucTBa

OByxTpybHas cucrema.

Yb6eantecb, 4TO 3arnywka Gavnacca ‘P’ ycTaHoBneHa
BHYTpW obpatkn «Cy». MNoaknoumte TONNMBONPOBOA K NIMHWM
nogaum «A», obpaTHyl0 NnHUIO K «C», a COMMoBYIO NINHUIO K
BbIXOAY Ha conno «B».

3anyctute ropenky. lNpoayska Bo3gyxa B TONNMBOMPOBOAE

JOIKHa nNpou3onTM asBToMaTtuyecku. [ns  yckopeHHon
npoAayBKM 3arnywky B OTBepCTUM OnA  NOAKIMHYeHUA
MaHoMeTpa. Mocne npekpalleHus BbiXo4a BO3ayxa

3aTAHUTE 3arnyLuKy.
[na Tpy6onpoBoaos 6onblUMX ANWH UK AnamMeTpoB nepeq
3anyckom  ropenku  HeobxoaMMo  3anofnHuTb  Kamepy
BCacblBaHWS TONIMBOM Yepes oTBepcTue «Ax»

Ona perynupoBku AaBneHUst Hacoca noBepHUTe BUHT «G»
MO YacoBOW CTpenke ANs YBENUYEHUs OaBfeHUst U NpOTUB
4YacoBOW CTPESKN Ans YMeHbLUEHWS AaBneHns.

ponyckaTteca 3,5 6apa. MakcumanbHbIi BaKyyM He OOMKeH
ObiTb Gonbwe, 4yem 0,5 6ap. MNoxanyicra, 3ameTbTe, 4YTO
paxe npu Bakyyme 0,4 Gapa ra3 MoxeT oTgenstcs oT
TOMMUBA, YTO MOXET BbI3BaTb NPOGNEMBI.
Bce Tpybbl n coeduHeHWs OOMKHbI
3axarbl.

OnpepeneHue pa3mepa TonnMBONpoBoOAaA.

Barnywka 6annacca aomkHa 6biTb YyCTaHOBIEHA.
PacctosiHue D He pgomkHo npesbiwatb 15m ( -1061 n —1063
= 35 meTpoB).

Tabnuubl nokasbiBaloT OOLLYI0 MakCMmarnbHYyl0 ANVHY B
MeTpax nuTarLLero Hacoca unm obpatHon Tpybel npu 2850
06opoToB B MUHYTY. [nuHa BkrovaeT 4 yyacTtka Tpyobl, 1
3anopHbIV KpaH 1 1 obpaTHbIN KnanaH.
[na HenokasaHHbIX COOTHOLUEHWUN, B

OblTb MOMHOCTLIO

Hacocbl E MoryT 6biTb CMOHTMPOBaHbI B TI0GOM MONOXEHUN, rpaduk MOXHO BHOCUTb
3a WUCKNKW4eHunem HanpaBJ‘IeHHOVI BBEepX OCW, HO OCb He OOMNOSTHEHUS..
OOIKHa noaBepratbCA OCEBOMY YCUNUIO. MakcumanesHoe
BMyCckHOe paBneHune unm 06paTHoe AaBrneHne He [OOJIKHO
ObiTb Gonblie, yem 1,5 Gap gna HacocoB J, ucknouast
BblcokoTeMnepatypHble mMogenu 1061 n 1063, roe moxet
E7 E7
B J, MM B, D, MM
’ 8
M 12 [ 14 [16 [ 20 | 25 E M 20 | 25
0 5 | 20 | 48 [ 100 | 100 f. 0 - 22
1 8 | 20 | 48 |100 | 100 o 1 - 30
: 2 12 | 35 | 73 | 100 | 100 z 2 3 39
3 3 16 | 43 | 83 | 100 | 100 | B3 7 | 40
S |9 1 20 | 49 | 95 | 100 | 100 |19 10 | 52
o & 5 24 | 56 | 100 | 100 | 100 S 2 5 14 | 66
S 12 28 | 57 | 92 | 100 | 100 ° 5 6 18 | 69
& 2 |7 26 | 48 | 84 |100 | 100 T | o [7 21 | 60
g | 8 23 | 42 | 72 | 100 | 100 g § 8 21 | 52
5 9 18 | 35 | 68 | 100 | 100 © 9 17 | 42
0 10 15 | 27 | 47 | 92 | 100 2 10 13 | 30
S 11 11 | 20 | 34 | 62 | 100 2 11 10 | 24
o 12 - |13 | 22 | 31 |100 e 12 - | 15
= 0 - - 6 | 41 [100 g 0 - -
S 1 - - 11 | 53 | 100 e 1 - -
P 2 - 3 16 | 66 | 100 g 2 - -
| _ B3 - | 6 |21 |78 | 100 3l P - |-
T @ - 9 |26 | 90 |100 2 n @ - -
] % 5 - 11 | 30 | 100 | 100 ] % 5 - 5
S |2 P - | 14 | 36 | 94 | 100 S | |6 -] 8
s | 2 - |17 | 34 | 83 |100 s | 2 17 -1
o o I8 - 16 | 28 | 70 | 100 6 | o 8 - 14
@® N (5] o
- 9 - 14 | 23 | 58 | 100 e | ® |9 - 14
8 10 - 1 | 18 | 46 | 87 8 10 - 11
& 11 - - 14 | 34 | 58 & 11 - 8
T 12 - - - 21 | 27 T 12 - -
m N U-WAH@ 10 XKugkotonnueHas ropernka
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ENERTECH Group Company

FopenoyHble ycTponucTBa

MoarotoBuTenbHbIE paGOTbI.

PaborTa.

I'Iepep, nyCKO-Hanago4HbIMK pa6OTaMI/I HeobxoaMMo

NpoBeEpUTL MOHTax rOpernku, noakmnioyeHne
ObIMOXO[a, MOHTaX KoTna, nogady TOMMuBa,
9MEKTPOSHEPIUN,  MOAKIIOYEHUE  3MEKTPOMPOBOAKM

COrfacHo anekTpocxeme un T.4.
lMpoBepbTe HanpasneHve BpaleHus motopa (ans 3-x
dasHbIX asuratenen). MoTtop [omkeH BpalwaTbes
NMPOTMB YaCOBOW CTPENKW, B MHOM Criy4ae nomMeHanTe
MecTamu nobble ABe dasbl U NPoBepbTe 3aHOBO. .
TOJbKO BKNKOYUTE OCHOBHOM
BbIKITIOYATENIb HA AOOCTATOYHO [OOIJIOE
BPEMA AN NMPOBEOEHUA 3TOIO TECTA, 3TOT
STAMN HE MPEAHO3HAYEH ANA NOArOTOBKMU
FOPEJIKA K PABOTE.

MpoBepku Nnepea ropeHNeM U HavanbHble
YCTaHOBKM.

1. CHumuTe connoByto COOpPKY Kak mMoka3aHo Ha

doTorpadumm.

YcTaHoBuTe conna Heobxoaumoro Tunopasmepa.

MNpoBepbTe NpaBUbHOCTb YCTAHOBKN 3MEKTPOAOB,

(Pwnc.3)

YcTaHoBUTE COMMOBYH COOPKY Ha MECTO.

Otperynupynte cepBonpuBog B MOMOXeHun 1-om

cTyrneHn (okono 3/8 nomnHoro OTKpbITMA), 3aTeM B

NOMnoXeHnn 2-onm cTyneHun (okono 3/4 nonHoro

OTKPbITHSA).

6. YcraHoBUTE TepmocTarT 2-OM  CTyneHu Ha
Tpebyemylo TemnepaTypy, a pabouun TepmoctaT
Ha 5°C Huxe.

ok Wb

Ha connoBowi cbopke ropenku HaxogaTcs ABa comnna,
pacnonioXeHHbIX Apyr Hag gpyrom. BepxHee comnno
pacneinseT npu paboTe ropenku Tonbko Ha 1-01
CTyneHWn, Ha 2-OM CTyneHu pacnbinsdoT oba conna.
BosgylwHasa 3acnoHka ynpaensieTcs rmaponpuBoaoM,
KOTOpPbIN B HOpPMalibHOM COCTOSIHUM OTKPbIT B
nonoxeHun 1-oM CTyneHu, Npu nogadvye Tonnuea Ha
BTOpPOE COMJI0, MAPONPUBOL OTKPbIBAET BO3QYLLUHYH
3acfnoHKy B MonoxeHue 2-oi cTtyneHn. B Hauvane
UMKNa MnpPOUCXOAMT MNpoAyBka C MNPUHYOUTENbHOM
nogadyen Bosgyxa W nomxkurom. [locne 3agepxku
OTKpPbIBAETCSA  OfIEeKTPOMArHUTHLIN ~ KnanaH  1-on
CTyneHn TOMMMBO MOCTYNaeT K BEpPXHEMy consy.
[openka pabotaeTr Ha 1-om cTtyneHu. [locne
cnegylowen BpPeEMEHHON 3adepXKu  OTKpbIiBaeTcH
3NEeKTPOMarHUTHbIA KnanaH 2-ol CTYMeHW U TONMMBO
noctynaet kK oboum connam 1 rmaponpmeog, KOTopbin
NepeBOAMT BO3QYLUHYIO 3aCfOHKYy B MOJIOXEHME 2-01
CTYNEHN.

Bo Bpemsi paboTbl 3MEKTPOMAarHUTHLIN KranaH 2-0i
CTYyNeHn NpUBOAUTCHA B AEWCTBME 4epe3 KOHTponnep,
HO MNP KaXKOOM NMyCKe roperikv NOMXKMI NPOUCXOANT Ha
1-om  cTyneHw. Mpn  poctmxeHne  pabouen
TemnepaTypbl yNpaBnsiioWmi TepMocTaT pa3mMblkaeTcst
M  KOHTponnep 6nokMpyetr MOTOp W 3akpbiBaeT
3NEeKTPOMarHMTHbIM ~ knanaH. Ha  koHTponnepe
YyCTaHOBIIEHA KHOMKa py4YHOro nepesarycka.

Bo3ayWwHbLIM NOTOK.

CraHgapTHasa ronoBHasd 4acTb OCHaLLEeHa XeCTKUM
LenesbiM paccekartenem, c LeHTpanbHbIM
OTBEpCTMEM HanpoTuB conen. Tpyba ropenku
cAenaHa 13 xaponpoyHon ctanu. Connosas cbopka u
3NeKTpoAbl nomkura CcKkpbiTbl Tpybon. BoamoxHa
perynmpoBKa BTOPMYHOIO BO34yXa MyTEM YMEHbLUEHNS

3a3opa mexay Tpybown n paccekarenem..

VS NU-WAY.
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ENERTECH Group Company

FopenoyHblie ycTponcTBa

PerynupoBka npuBoaa BO3A4yLIHOM

YcTaHOBKa aneKkTpoaoB.

3aCJIOHKHN
PerynupoBka BblkNoHeHWA
2-oft aTyneHu MpWBoA, BO3AYLWHOWM
Migpasnuyeckria 3FACMOHKK ;
nnyHxep

\ \

Kynau&k npueoaa
BO3AYLUHOM 33CNOHKN

— L - By ————
j! T
Ban npusoaa /
BO3AYWHOK 3CNOHKK H! 1
/ S—
CoenuHeHue Perynupoeka BEIKNIOYEHWA
1-0M CTYNeHW
Puc. 1 rMapaBnuyeckorne
nnyHxepa

OroHYaHMA

AIEKTPUAUE AUIGEHE
ObIT BEIPOBHEHEI MO
OKOHYEHWAM CONEN,

3uef..

b
|2.?| =
12

6 ref. dimn.

Pur: 3

NMonepeyHbIN pa3pe3 roffoBHOW YacTu FrOpesiku

Tpy6a ropenku

Paccekarteno
OrpaHnynTenb NEPEMYHOTO BO3gyxa

Yttty

Puc. 2

12
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ENERTECH Group Company

FopenoyHble ycTpoucTBa

Mycko-Hanagka.

BHYTpU KNeMMHON KOpPOOKM HaxOAMUTCH BbIKOYATEND
yoepxaHna 1-om  CTyneHw, MNOBEpHUTE €ro B
nonoxeHwe 1-om cTyneHn. Ecnu HeT, BpeMeHHO
oTKMuNTE  TepmoctaT  1-0W/2-oMm  CTymeHn ot
KnemMmmHoM kopoOku ropenku. Waonupyite 3TOT
ANEKTPUYECKNIA nposoS. Bkniounte  OCHOBHOWN
BbIKItOYaTenNb.

lopenka 6Gygetr pabotaTb Ha HW3KOM  MNSIAMEHMU.
Otperynupynte pyyHon pemndep Ans nonyyvyeHus
YNCTOrO, MOKa He WCKPALWErocs, nnamMeHu, npu
nMpocMOTpe  4Yepe3  CMOTPOBOE  OKHO  KoTna.
ABTOMaTuMyeckun pgemndep MoxeT ObiTb cnerka
OTKpbIT. M0o3BONbLTE ropenke M KOTNy 3anycTutcd, Ao
TexX Nop Moka KOTen M cucTema gbiMoxoda Oyaet npu
HopmarnbHoM pabouvenr Temnepatype. [lpoBepbTe,
yToObl TOMMMBHOE faBreHne Oblo He  HuxXe
Tpebyembix yCTaHOBOK. [TocMmoTpuTe nnamsi yepes oba
CMOTPOBLIX OKHa, KOTra u ropenku. Korga cmotpute
yepes nocriegHee, nnamsi OOMKHO ObiTb YMCTbIM U
wienesble oTBEpPCTUSA B Auddy3ope ropenkm SOIMKHbI
uanyyatb YCTOWUMBBIA SPKUA cBeT. HenpepbiBHOE
CUSIHNE [OIMKHO ObiTb BUOHO BOKPYr BHELUHEN KPOMKY

aunddysopa. Boblkntounte ropernky  OCHOBHbIM
BbIKIlO4aTenem. Mnama OOIMKHO nponacTtb
HemMeaneHHo, MaHOMeTp  JaBreHus TonnvBea

NOHU3UTCA UINK Bbllle HYNA.

lMoBepHUTE BbIKMIOYATEND yAEPXaHUS (NOAJEPXKKN?)
HW3KOro NramMeHy Ha aBToMaT UM CHOBA MOAKITIoYNUTE
TepMocTaT MUTaHUs  BbICOKOe/HM3koe. Bknouute
OCHOBHOW knanaH. [openka p[omkHa cTapToBaTb
POBHO M nocre npomMexyTka 18 cekyHd, POBHO
M3MEHNTCS Ha BbICOKOE Mnrams.

Otperynupynte ocTaHOBKYy (OrOKMPOBKY, OCTaHOB,
OTKIIOYEHME?) aBTOMATUYECKOTO Aemndepa BbICOKOro
nnameHn, Ans  MOMyYEHUMS  YNCTOrO, HO  He
UCKpSILLLerocs nnameHu, Korga CMOTpulb 4Yepe3
CMOTpPOBOE OKHO koTna. [locmoTpuTe nnams yepes
CMOTpPOBOE OKHO ropenku. LleneBble oTBepcTMs B
anddy3ope ropenkM CHoBa  OOMKHbI  M3nydaTb
YCTONYMBLIA APKUA CBET U BCE elle OOIMKHO ObiTb
BMAHO HEMNpPepLIBHOE CUSIHUE BOKPYT BHELUHEN KPOMKY
onddpysopa. NMocpeacTsoM BhIKNKOYATENb YAEPKAHMSA
(nogoepXkkn?)  HU3KOrO  MraMeHu  Unn - nyTem
YMEHbLUEHNST YCTAHOBOK TepMocTaTa YynpaBreHus
BbICOKOE/HU3KOe, MOBEPHWUTE TOpPEeriky Ha HU3Koe
nnamsi, M npoBepbTe, 4TOObI paboTa npoxoguna
POBHO.

3anyctute ropernky Ha HU3KOM U Ha BbICOKOM
nnamexun, uamepsas CO2 u cpaBHMBasd TabnuyHble
[aHHble TemnepaTtypbl B ObIMOOTBOAE WUINIU CMEXHON
abimoBon  Tpybe, Tak OnNM3KO K KOTNY Kak 9To
BO3MOXHO. Hy)XHO MposiBUTb BHUMaHWE, 4TOObI He
ObINIO TOYEK, MPU KOTOPbIX BO3AYX MOXET NpoTekaTb B
cuctemMy nepeq NpobGHOW TOYKON, B MPOTUBHOM Criydae
n3mepeHnst oyayT HapyLUeHbI. CneuuarnbHble
BennunHbl CO2 Ha BLICOKOM W HW3KOM MfamMeHe WU
KONMMYECTBO KOMOTM MOXeT ObiTb BKMOYEHO B
WHCTPYKUUio npounssoantens kotna. Ecnu Het, CO2 Ha
BbICOKOM MriamMmeHe A0IMKHO ObiTb B gnanasoHe ot 11°C
go 13°C n Ha Hu3kom nnameHe Ha 1°C mMeHblue 3Tux
BennumH. He MoxeT ObITb  pykoBogcTBa MO
npaBuUnbHOW TemnepaTtype AbIMOBbIX ra3oB, TaK Kak
37O OygeT 3aBuCeTb OT MMetollerocs kotna. [daHHble
Nno cocTaBy AbIMOBbIX FA30B He AOMMKHbI MpPeBbILATb

Ne5 Ha wkane Bacharach npu ycTon4mBbIX pexmnmax
notoka. OTperynupymte oCTaHOBKY Aemndepa, Kak

HeoOxoAMMO, M B 3aBepLIeHUM 3aTaHUTe Bce
CoeNHEHHbIe BGrIOKMPOBOYHbIE yCTpOMNCTBA.
MpoBepbTe cpefHlol0 TemnepaTypy TonnveBa W

AaBlieHne Tonsmea Ha BbICOKOM N HU3KOM MiiaMeHe.
I'IpOBepre Ha BI/I6paLI,VIIO M Ha yTe4ku Tonnmea.

YcTponcTBo H/L (BbICOKOE/HM3KOE), KoTopoe
onpefensieT  ypoBeHb, MpU  KOTOPOM  roperska
NPOU3BOAUT M3MEHEHUS MEXAY BbICOKUM W HU3KUM
nnamMmeHeM, YCTaHOBMEHO HA HWXHUIM kpan pabodero
[AaBreHust uny TemnepaTypHOro auanasoHa.

YctporictBo H/L (Bkn./BbIKM.), KOTOpOe onpeaensieT
YPOBEHb, MPW KOTOPOM TFOpernka 3anyckaetcs W
OCTaHaBNMBAETCS, YCTAHOBIIEHO Ha BEPXHEM Kpako
AvanasoHa. OrpaHuynTenbHOE YCTPONCTBO BbICOKOTO,
KoTopoe paboTtaeT Kak npegoxpaHnTensHoe
YCTPOMCTBO,  YCTAHOBNEHO  OOCTaTOMHO  Aarneko
HaBepxy YCTpPOWCTBa BKM./BblkN. BO u3bexaHum
BblOpoca TemnepaTtypbl UM OaBreHus, Takke Oyaet
BbIKMOYaTbCA TOpenka neped, TeM Kak CIyynTcs
neperpes.

YcraHoBUTEe Bce 9TM ycTpouctBa. Ecnu ropenka
paboTaeT HayanbHOW CUCTEME HU3KOro MiameHu,

ycTponctBo H/L (BblcOKOE€/HM3KOE) He wumeeTcs,
COOTBETCTBYOLLME KNnemMMmbl ropenku Obinu
COE€ANHEHDI.

NMpoBepku 6e3o0nacHoOCTU.

Ypanute ¢OTO 3NEeKTpUYECKUn 3SnNemMeHT u3 ero
Jepxatend w MPUKPOWTE ero, noka ropernka
3anycTtutcs. [openka gorkHa npekpaTuTb paboTy B
TeyeHne 2 cekyHA. MOBTOPHbIA LMKN ynpaBneHus u
nonpobynte nepesanycTutb ropenky. Tak kak ¢oTo
SMNEKTPUYECKMN 3NEMEHT He MOXeT BWOETb CBET,
npubop ynpaeneHus Ha4yHeT ONOKMPOBKY B KOPOTKOE
BpeMs rnocne nosiBNeHns nramMmeHu.

Mpumevanne: c onpegerneHHbIMn 6rnokamu
ynpaBneHus, BEHTUNATOP npoJosmkut paboTy BO
Bpems nepuvoaa NOBTOPHOrO LMKMa, nepen nonbiTKon
nepesanycka.

MoaBeprHuTe aneMeHT OEWCTBUIO SAPKOro  cBeTa.
HaxmMute KHOMKY nepeycTaHOBKM W  MO3BOMbTE
npuGopy ynpaBneHus HadyaTb MOBTOPHbIA LukN. He
JOJDKHO GbITb MOMLITOK Nepesanycka, 40 TeX Nop Kak
aneMeHT He GyaeT ycTaHoBneH Ha MmecTo. [locne
3TOro ropenka QJomkHa ObiTb  nepesanylieHa
HOpMarbHo.

AkcnnyaTauMoHHble UCNbITaHUA
npmMbopoB ynpaBrneHus.

HenpepbiBHO 3anyctute ropenky. [openka AormkHa
nepenT Ha HM3KOE MnamMa Mpu  Xernaemon
Temnepatype v gaenenve. Ecnu HeT, oTperynupynte
ycTaHoBkM ycTponctBa H/L (Bbicokoe/Hu3koe). He
n3onupynTe KoTten oT Bcen Harpysku. [lposepbTe
YPOBEHb, MPK KOTOPOM ropesika brnoknpyetcs. Ecnu oH
HEeyOOBMEeTBOPUTENbHBIN, OTPEryNUpPynWTe YCTaHOBKM
yCTpoMcTBa BKM./Bblkn. B 3aknouyeHun nposepbTe
npefenbHbli  MHCTPYMEHT, TakuMm e Cnocobom,
BPEMEHHO MOAHMMAst KOHTPOSIbHYIO TOYKY YCTPOWCTBA
BKM./BbIkN HaBepX, 3a npegen. [lposBepbTe, 4TOObLI
namna aBapuiHom CUrHanuaaumm (ecnu
YCTaHOBIEHA), ropena Korga ropenka GrokupyeTcs.
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OTtperynupyiite yCTaHOBKU
HeobxogMMo, U  nepeycTaHoBuUTe
BKI./BbIKI HA NepBOHAaYanbHbIN YPOBEHb.

npubopa, ecnu 3TO
YCTPONCTBO

O6HapyxeHne HeucnpaBHOCTEWN.

MoTop He 3anyckaeTcH.

MpoBepbTe, 4TOObI  3MEKTPUYECKOE  HanpsikeHue
MocTynano K ropesike, U He MpousoLunia neperpyska
moTopa. lNpoBepbTe, BCce NnaBkue MNpedoXpaHUTENu.
MpoBepbTe, YTOGLI KOHTAKTbI MPUGOPOR YrNpPaBNEHNUs U
npedenbHbIX ~ TepMocTaToB  GesonacHocTM  Ha
YCTaHOBKM, BpPEeMEHHble nepeknioyateny U T.4. Obinu
3aKPbIThI W, CrieAoBaTenNbHO, «3Banu» TEnmno.

MOTOp 3anyctuncs, HO roperika He
3aropenacsob.

baky. Ha ycTtaHOBKkax C BbICOKUM BCacblBAHUEM,
npoBepbTe, YTO BCe TPyOGOMpPOBOALI B COOTBETCTBYHO
pekoMeHaauuaM no TOMMBHOMY Hacocy.

MpouncxoguT nogXxur, HO 3aTem roperka
6nokupyeTcs.

lMpoBepbTe, YTO (POTOPEIUCTOP YUCTLIA W NPaBUIBHO
pacnonoxeH. [lpoBepbTe, 4TOObLI  BO3AYLUHbLIN
gemndep W YCTAHOBKM TFONIOBHOW YacTu Tropernku
BEPHbI U, NepeaenbIBalTca N0 He0BX0ANMOCTH.

HectabunbHoe nnams.

Ecnu nnams He ycTaHOBMWTCS, ropernka OCTaHOBMTCS
unu 3abnokupyeTca nocfie 3agaHHoOro nepvoga
OesonacHocTu. Jlamna aBapuAHOM CUrHanusauum
3acBeTuTca Ha 6Gnoke ynpasneHus. PydHasa kHonka
nepesanycka, CMOHTUpPOBaHHasi Ha KOHTponnepe
nocrefoBaTeNbHOCTU, HE JOMKHA ObITh ynNpaBrisieMon
noka He npongetr xoTa ©Obl 30 cekyHg nocne
ONOKMPOBKM rOpesKu.

I'IpOBepre NnpaBUIibHOCTb YCTaHOBOK BO34yXa.
YbeauTech, YTo conna pacnbiial0T TOMJINBO.

Ecnn tonnueo npoxoguT 4Yepes3 cornJio, npoBepbTe,
4YTO B 3NeKTpoagax ecCcTb Ayra. I'IpOBepre BCe
coeuHeHuA, BKInK4vaa noaBo BbICOKOIo HanpsaXXeHu4d,
C BbIKITIOYEHHbIMU CeTeBbIMU PO3eTKaMu.

[MpoBepbTe paccTosiHMe MeXay dnekTpogamu U
nognpaebTe, ecnM 3TO0 HeobxoguMmo (CM. onmcaHue
YCTaHOBKM 3reKTpoaa).

Ybeauntecsh, 4YTo ANeKTpoabl HE 3aMKHYTbl HAKOPOTKO W,
YTO UX N30NATOPbI HE TPECHYTbI UM 3anadvkaHbl.

Ecnn HeT pacnbina TonnueBa, NpoBepbTe, YTO €CTb
nogaya Tonnmea K ropenke (Bknwoyas 6ak) u, 4To
N30MAUMOHHbIE KranaHa oOTKpbIThl. [lpoBepbTe, 4TO
COMNMno He 3abnokMpoBaHO W, YTO pacnblfl BEPHbLIN.
Y6eauntech, 4To BCce unbTpbl CNOCOOHBI NepeaaBaTtb
Tonnmeo. [lpoBepbTe, 4TOObI 3NEKTPOMAarHUTHbLIN
knanaH 6bin OTKpbIT. [lpoBepbTe, 4YTO TONNMBHOE
AaBneHue, nocTaengemMoe Hacocom BepHoe. Conna
HY)XHO MeHATb nocre npubnuautensHo 2000 vacos
paboThl.

HectabunbHoe naBneHue Hacoca.

lMpoBepbTe Ha  HapyleHue
YacTUYHYI0  BMOKMPOBKY  TPYyObI
rpy6bivi pacnein conna.

nogavun TOonnmBea,
nogayn Tonnuea,

[openka He nepexoguT Ha BbICOKOE MNramsi.
lMpoBepbTe ycTaHOBKM W paboTy TepmocTtaTa
BbICOKO€/HU3Koe (Unu BbIKMOYaTeNs [aBneHud) —
3NEKTPOMAarHUTHbIM KnanaH BbICOKOE/HM3KOEe HE MOXET
OTKpbITbCA. HeucnpaBHbIM  knanaH, HeT curHana
BbICOKOro nniameHn OT 06rnoka ynpaBneHus uwnu
nepeknoyaTenb BbICOKOrO NMiaMeHn He B MPaBUIIbHOM
paboyeM NOMoXeHWMN.

Fopenka He nepexoauT Ha 2-10 CTyMeHb
(wnn cnaboe nnams Ha 2-0M CTyNeHw).

3acopurnocb conmno 2-o CTyNeHu WM Ype3MepHble
ycnoBua Bo3ayxa.

KonoTb Ha 2-01 CTyneHu.

3aefaHve BO34yLUHOW 3acnOHKM B MOMoOXeHun 1-oim
CTYyMNeHu.

[MoBepbTe COMMNO BLICOKOMO NyiaMeHu.

Fopenka He nepengeT Ha 1-y10 CTyNeHb
(vcknroYana HavanbHbIA NYCK).

lMpoBepbTe  YCTAHOBKM U
BbICOKOE/HU3KOe.

paboty ycTponcTtBa

Fopenka ctapTyeT Ha 2-0M CTyMNeHMW.

HenpasunbHas HacTpoWka unu cbon
3NEeKTPOMAarHMTHOro KnanaHa 2-01 CTyneHMu.

Fopenka 6rnokupyeTtca 6e3 NonbITKN
3aXeuvbCH.

MpoBepbTe, 4TOOLI Hacoc Obln MpaBUMbHO 3anuT,
nytem otcoegmHeHusa obpatHon TpyObl OT Hacoca (Ha
OBYXTpyOHOM cucTeme): TonNnmneo 6e3 Bo3gyxa AOIMKHO
BbIT€Yb, KOrga Hacoc 3anyctutcs. Ha ogHoTpyGHoM
cucteme yganute npobky npoayBku Ons Toro, 4Tobbl
yOOCTOBEPUTCS, YTO BbITEKAET TonnMBO 6e3 Bo3gyxa
(He 3anyckante MoTOp).

Ha ycrtaHoBKax, rge Hacoc Tropenku [OOSbKeH
nogHMMaTb TONNMBO M3 Gaka, NpoBepbTe, YTOOLI BCe
TpybonpoBoabl UM COEOUHEHWST  HA  CTOPOHE
BcacbiBaHMa Obinn  6e3 npoTeyek WU, 4YTO HeET
onokmpoBkM. Takke npoBepbTe, YTO BHYTPEHHASA
3arnywka 6annacca ycTaHOBNEHa Ha Hacoc, 4TO
yCTaHOBMEHbI nogxoasiiue NoAnpYy>XMHEHHbIE
obpaTtHble kranaHa W, 4YTo ecTb obpaTHad nuHUSA K

Ecnn ¢oTo anemeHT o6Hapyxun CcBeT BO BpeMs
nepvoda npeaBapuUTenbHOM  MPOAYBKW,  roperika
BbIKNIOUMTCA  unu  3abnokupyetca.  Bo3aMoxHble
NPUYMHBI: HEUCNpaBHbIA corleHoua, CBET M3 Kamepbl
CropaHusi, HeucnpaBHOCTL hoTopeancTopa
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TexHun4yeckoe OﬁCﬂy)KM BaHUe.

MowHocTb HacocoB, Ansa onpeneneHus
TPpyObl Nnogaum Tonnuea.

lMepen Npon3BoacTBOM MOOLIX PpaboT C roperikou, lopenka Mopenb Hacoca | lNMpousBoaUTeNbLHOCTb,
ybeanTech, 4TO Nogaya aneKkTpu4ecsa K roperke gph
BbIKIMKOYEHA. NOL 18 AJ6 35

NOL 30 AJ6 35
PunbTPbL. NOL 35 N 35
®dunbTp yCcTaHOBMNEH BHYTPU Hacoca. [na nonyyeHus Egt (538 AJ‘J76 g?
JocTyna yganuTe KpbIlWKy Hacoca (CM. WMHCTPYKLMIO NOL 85 77 51
npomssBoguTens Hacoca). W3Bnekute uUNbTp U NOL 100 E7 71

npo4ynctnte ero B
pacTtBoputene. YcTaHoBuUTe
KPbILLKY.

napaguHe WU MOXOXEM
obpatHo GunbTp U

OunbTp Takke OOMKEH ObITb YCTAHOBIEH Ha TpPyoOy
nogayu tonnuea. ECnv oH MMeeT CMEHHbIN KapTpuax,
TO OH JOSMKEH MEHATLCA MO KpanHen mepe pas B rof,
YyacToTa 3aBUCUT OT TpeboBaHMIN YCTAHOBKN N YNCTOTbI
TonnmBea.

Ecnv unetp wnmeeT  anemeHT
Nnonb3oBaHWsA, TO OH [OMKeH
COOTBETCTBYIOLLNX UHTEPBANax.

MHOroKpaTHOoro
npo4yniiatbCA B

Heobxognmo yoanntb BO3OyX M3 CUCTEMbl Nocne
BbILLIEONMCAHHbIX AENCTBUMN, nyTeMm cnmBa Tonnmea C
Hacoca.

MoTop.

MoTop He TpebyeT TeXHU4eCcKoro obcnyxmBaHms

BeHTunaTtop.

Ecnn BEHTUITATOP NOBpeXAEH U He 3aerI'IJ'IéH Ha
OCn MOTOpPa, TO HYXXHO CHATb KOXYX A514 YCTpaHeHUA
HeuncnpaBHOCTU.

Mpy NpaBUNbLHOM MONOXEHMUN BEHTUMSATOPA, 3a30pP
MexXay BO3AYLUHOW 3aCNOHKOW U 3agHen nnacTuHom
BEHTUNATOPA AO0JTKEeH COCTaBNATb I'Ipl/l6]'IVI3I/ITeJ'IbHO 3
MM.

KA — MapkupoBka conna v gasneHve Tonnvea.

[MoTok TonnmMBa 4Yepe3 NPOCTOE COMSI0 PaBHO KBagpaTHOMY
KOPHIO 3HauyeHus faenexus. Kaxpgoe conno kanmbpoBaHo B
U.S. rannoHax npu aaenexune tonnuea 100 psi. Cneaytowas
Tabnuua nokasbiBaeT KO3(hULMEHTHI COOTBETCTBYOLLNE
pasnuUYHOMYy [JaBfEHWUO, Ha KOTOpble HYXXHO YMHOXMWTb

MapkupoBka conna Anst  Toro, 4To  Obl  Mony4uTb
npounsBoanTenbLHOCTL B gph.

[OaBneHue, psi Koadhdumumenrt

100 0,84

175 1,1

200 1,18

300 1,44

Mpumep:

openka NOL, Ha koTopyto ycTaHoBneHsl Asa conna 10 gph.
Connamu, pabotaet npwu 300 psi.

Ha 1-ov cTyneHu pacxog Tonnuea Oygert:

10 x 1,44 = 14,4 gph.

Ha 2-oi cTyneHu pacxog Tonnuea Oynert:

20 x 1,44 = 28,8 gph.

nybuHa perynupoBaHus npu aTom byaeT:

28,8/14,4 = 2:1

Bce mopenu ropenok npegHasaHyeHHble Ansi paboTbl Ha
OM3enbHOM  TOMMMBEMMEKOT  MOCTOSIHHOE  [aBfeHne B
TonnuBonpoBoge M obecrneuvBaloT  OBYXCTyNeH4YaToe
perynupoBaHve 6narogaps MCNonb30BaHUIO ABYX COMer.
Mpu atom rnybuHa perynupoBaHWst 3TUX MoAenewn
coctaBnseT 2:1, a gaBneHve Ha >XUOKOTOMIMBHOM Hacoce
pasHo 300 psi.
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TonnunBHasa cucTema.
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OcHoBHoW BUg ropernku. Perynupyemasi BHyTpeHHsisi cGopka
C YCTAHOBOYHOW LLKaso SICHO NokasaHa ¢
3MEKTPOMArHUTHLIMM TOMSIMBHLIMM KIlanaHamu,
PacronoXeHHbIMU HKe. Perynatop ynpasneHus BO34yXoM
3aKIIHOYEH B KOXYX Ha NeBOI CTOPOHe OT nogayun Bosayxa.

CHumuTe BEPXHIOK KPbILWKY, ANA 3TOro OTKPYTUTE YeTblpe

bonTa.

doTOpesncTop yaanseTcs U3 ropenku ans npounctku. He
TporaiiTe nanbLaMmn OKOLKO (POTO3NEMEHTa, UCMONb3yiTe
TONMbKO YNCTYIO NIIOTHYIO TPSAMKY.

npO‘-IIACTMTe pa60qee KONeco BEHTUNATopa, NCNosib3yA
XKECTKYIO LLETKY.
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Onsa ynaneHns connosBow CH0pKM, HY>KHO CHATb BEPXHUIA
KoXyX. [MoToM AoKHBI BbITb pa3dbeaeHbl BbICOKOBOMNbTHbLIE
coefunHeHus, poTopesncTop yaaneH n TpyoHbIe ranku,
yAepXuBaloLLime BHYTPEHHIOI0 COOPKY, pasbeanHeHbI.

Conna MOXHO CHSITb, MCMONb3Ysi COMMOBOW raeyHbIN KoY.

o e s -~

po
- T o

Pa3bepuTe conno gns Toro, YTobbl CTano BO3MOXHbIM
NPOYNCTUTL BHYTPEHHNE DUnbTpbl. He ucnonesynte
MeTann unv 4epeso Ans yaaneHus otnoxeHui. NMpomonte
B pacTtBopuTerne. Bclo ocTanbHyto Nbifb COTPUTE TPSMKOMN.
Ha nnntoctpaummn nokasaHo yctponcteo conen Monarch
(cBepxy) u Steinen (cHu3y). Conna Heo6XxoaAMMO MEHSATb
yepes kaxable 2000 YacoB paboTbl.

-

PaccekaTenb Hy>KHO YUCTUTb XXECTKOW LLETKOM, ANs 3TOro
ropesky Hy>KHO CHSITb C KoTna.

YcTaHoBUTE 3MeKTpoabl Kak NokasaHo Ha Puc.3; oTBuHTuTe
5 MM BUHT 6€3 ronoBku Ans Toro, YTobbl 3TO BbIMOMHUTB.

PerynupoBka Bo3gyxa. [nis nony4yeHvs JocTtyna,
pa3BMHTUTE ABa YOEPXKUBAKOLLMX KOXyX BonTa.
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PacwudpoBka Mapku ropesnku
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