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Pa36opHble nnacTMH4YaTble TeN1000MEHHUKHN

KAYECTBO VI
YHUBEPCAJIbHOCTbD
B CBOEM JiYULIEM
NMPOABJIEHUN




Kelvion

SKCIHNEPTbI B
TENMNOOBMEHE
C 1920 rogA

[Jo6po noxanoBaTb B KenbBMOH. Tennoo6MeH - Hawa
npodeccus. Mbl 04MH U3 MUPOBLIX NMAEPOB B NPOU3BOACTBE
Tenn1oo6MeHHOro o60pyaoBaHUS.

C 1920 roga mbl Npegnaraem peweHnsa B o6nactu
Tennoo6MeHa NpakTn4eckun Ans nooon oTpacnu
NMPOMBILLMIEHHOCTU U CNeumanmanpyemcs Ha paspaboTke

MHAMBUAYANBbHBIX pelleHui Ans nobbix, Aaxe 3KCTPeMasbHbIX,

ycnosuii. C 2015 roga mbl pa6oTtaem nog numeHem Kelvion.

O6napgas 0AHMM M3 CaMbIX LUIMPOKNX aCCOPTUMEHTOB
TENI006MEHHOIro 060pyaOBaHMs B MUPE, Mbl
3apekomeHaoBanun cebs HaaeXXHbIM NapTHEPOM BO MHOTUX
oTpacnaxX NPOMbILLNEHHOCTH, BK/IOHas SHEPreTUKy

M TPAHCMNOPT, HepTerasoByto OTPAC/Ib U XUMUYECKYIO
NMPOMBILWMEHHOCTb, CyAOCTPOEHME U NPON3BOACTBO Caxapa,
MULLEBYIO NPOMbILLNEHHOCTb M CUCTEMbI XO/1040CHabGXEeHUS,
LLeHTpbl 06paboTKM AaHHbIX U CUCTEMbI OTOMNNEHUS,
BEHTUAALMN N KOHAMUMOHMPOBaHUS. Cpean npeanaraeMoro
060pyaoBaHUA: OpebpeHHbIe TEN/I00OMEHHbIE anmnaparThl,
KOXYXOTPYOHbIE 1 NiiacTUHYaTble TeN006MEHHNKN, CUCTEMbI
oxN1axaeHns TpaHCcopMaTopoB M rPagnpHM.

MHoroneTtHuiA onbIT M rNy6oKoe 3HaHNe NPoLLECCOB
Tenn1oo6MeHa NO3BO/INAM HaM CTaTb HACTOALLMMM
akcnepTamu. Hawm Tennoo6MeHHUKM CMPOEKTUPOBaHbI C
y4eTOM 0COBEHHOCTEN YCTAHOBOK MU CUCTEM, B KOTOPbIX
OHM yCTaHaBuBaTCA. Tennoo6bMeHHUKN KenbBrUOH
XapaKTePU3YHOTCSH UCKIOUNTENBHON 3(h(PEKTUBHOCTLIO

N HAAEXHOCTbIO B TIOGOM TEXHO/TOMMYECKOM MpoLiecce,
obecneynBas HalWMM 3aKa34MKaM KOHKYPEHTHbIE
npenmyLlecTBa B paboTe U CHMXEHME ONepauOHHbIX
nsgepxek B 4ONMTOCPOYHOM NepCcrnexkTuse.

Kak Baw HagexHbIn napTHeEp B 06/1aCTM TEMNNO0O6MEHHbIX
TEXHO/TOT M Mbl MOHMMAEM, YTO BbICOKOE KauyeCTBO U
HageXHOCTb CEPBUCHOM NOAAEPXKM KpaliHe BaXHbl ons Bac,

HalWNX 3aKa34ynKoB, N Mbl pa60TaeM B TECHOM B3anuMOOEeNCTBUMN

c Bamu, oka3sbiBas nogaepxKy Ha NPOTAXEeHUN BCero
>XXN3HEHHOrO LUMKna Hawero o6opyaoBaHud, obecnevneada
ycnex Bawero 6usHeca.

KenbBWOH — 3KcnepThbl B TeNN006MeHe.



KE/IbBUOH - 1AHb
YBAXEHUSA NnoPAY
KE/IbBUHY (1824 - 1907)

Jlopa KenbBuH cchopmynmpoBan
3aKOHbl TEPMOAMHAMUKH,

W eanHuLa NSMepeHus
TemnepaTypbl Obl1a Ha3BaHa B
ero 4yectb - KenbBuH

67 O®PNCOB U
NMNAPTHEPOB B MUPE

BALLUU PbIHKM -
3TO HALLMU PbIHKM
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Xumua [arta- MuweBasa Tenno-
LLEHTpPbI MPOMBbIL/IEHHOCTb CHaOXeHne
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Xonopo- CypocTpoeHune Hedreras SDHepreTtuka
cHabxeHune
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TpaHcnopt ... M gpyroe

HALU Jiorotvn cCosaAH
HA OCHOBE OBO3HAYEHMSA
TEMNNTOOBMEHHUKA HA
YEPTEXAX

L7

5,000 HE/TOBEK
NMEPCOHA/ NO BCEMY
MUPY
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KE/IbBUOH — KOMINAHMA
C MHOIOJIETHEM
UCTOPUEM

A Monyuns HoBoe nma — Kelvion,

2015 6bIBLWNI cermeHT GEA Heat
Exchangers HaunHaeT nucatb
COBCTBEHHYIO NCTOPUIO

2014 GEA npopaet cermMmeHT

¥ Tennoo6MeHHOro
o6opynoBaHusa
KomnaHum Triton.

2010 PeopraHusauma GEA Ha 9 AVBU3NOHOB MO
AR E TEXHOMOrnyeckomy npmsHaky. Camblii 60nbLLON
cermeHT — Tennoo6meHHOe o6opyaoBaHue.

1999 B anpene 1999 GEA

S S e 6blna KynnieHa mg
technologies AG

1920 OcHoBaHue r-Hom OTT0

T PP BTy Xannenem koMmnaHum GEA
B Boxyme (FfepmaHus)




MnacTtuHyaTtbie TennooobmeHHUKn KenbBUOH

MHANBNAYAJbHDIE
PELLLEHUS

KenbBMOH — OQUH M3 TEXHOOMMYECKUX NMaepoB B 06/1acTu naeT o pelleHusax, Hanbonee TOYHO NOAXOASALMX A1
NpPOX3BOACTBA N/1aCTUHYATLIX TEN/TIO0OOMEHHUKOB C OAHUM Bawei 3agaun.

13 caMbIX 60/bLUIMX aCCOPTUMEHTOB 060PYAOBaHUA Ha

pbIHKE, KOTOPbI/ BK/OUaeT B ce6s pa3bopHble, NasiHble KenbBMOH NOCTOAHHO MHBECTUPYET B HAay4HO-

1 CBapHbIe NnacTuHYaThle Tennoo6MeHHMKN. Kaxabli nccnefoBaTesbCKyo AeATeIbHOCTb, UTO NO3BOMAET HaM
TUN TeNI006MEHHUKOB NMEeeT CBOW Cepun annapaTtos, paspabaTtbiBaTh 60nee apeKTUBHbIE NIACTUHbI ANS
YHUKasbHbIX MO CBOUM Creunpuyecknm yHKLMaMm, HOBbIX 06/1acTell NpMMeHeHus, elle pas noaTeepxaas
ONTUMU3UPOBAHHbIX NMOA Pa3Hble NpoLecchl. DTOT haKT HallM KOMMEeTeHUUN 1 o6ecrneymBas NperMmMyLLecTBa Hallum
genaeT Hac aGCosTHLIMK NpOodeccMoHanamMu, Koraa pedb K/IMEHTaM.

PASBOPHbDIE
NMJACTUHYATDIE TEMJ/TOOBMEHHUKUA

Halwm pas6opHble nnactuH4YaTble TeN1006MEeHHNKN pa3paboTaHbl AN yAo6CcTBa UX aKCnayaTauum
B LUMPOKOM AnanasoHe pacxofoB. Mbl yunu, 4to paboyas Harpy3ka MOXeT U3MEHSTbCS B TEYEHMEe
cpoka cny>6bl 060pyaoBaHMs. TenNoOOMEHHNKN Nerko pa3dmparoTcsa ANa NPOBEAEHUS OYNCTKN
1 CEPBUCHOrO 0BCY>XXUBAHNUS.

» Bbicokasi ahheKTUBHOCTb NMPU HU3KMX SKCM/TyaTaLlMOHHbIX 3aTpaTax
» LLIMpoKKii cnekTp NpUMEHEHWI NPU HU3KUX KanUTasibHbIX 3aTpaTtax
» bonbloe pasHoobpasne TMNoB pPUAEHNSA NNACTUH,

pa3MepoB NPUCOeANHEHN N rabapUTOB - : ———
» [pocToTa TEXHNMYECKOrO 0OC/YXMBaAHUSA -




NMAAHDIE
NAACTUHYATbDIE TENMNJIOOBMEHHUKUA

JInHelika nasHbIX NIaCTUHYaTbIX TENN00OMEHHMKOB KeNbBNOH NpegnaraeT caMbli OOLLMPHbI
PS4 annapaToB B LUMPOKOM Anana3oHe pa3MepoB, C Pas/IMYHbIMM MaTepuanamMmm Nnpunos
1 TUNaMu NPUCOEANHEHWN, pacnpeaeneHmemM NOTOKOB U € 60/bLLIMM aCCOPTUMEHTOM

OONOTHUTEIbHbIX aKCeCCyapoB.

» NHauBuayanbHOE UCMOMHEHWE ANSA LUIMPOKOro Anana3oHa NPpUMEHEHWUN
» [nTenbHbIA CPOK SKCMyaTauum

» Bbicokas agphekTMBHOCTL

» Bhicoualillee ka4ecTBO

CBAPHBIE
NAACTUHYATbIE TENMNJIOOBMEHHUKHA

CoyeTtada B cebe BbICOKYO 3(p(PEKTUBHOCTb MN/1aCTUHYATLIX TEM/TO0OMEHHUKOB U NPENMYLLLECTBA
MPOYHOW CBAPHOW KOHCTPYKLMKN, CBAPHbIE annapatbl SBAAIOTCA naeasbHbIM pELLEHNEM
ONA CNOXHbIX TEXHO/TOrMYEeCKUX NpoLeccos.

K°Bloc: KntoueBble NpyMeHeHNs B HEWTAHOM 1 ra30BOW, XMMUYECKON 1 HE(PTEXMMUYECKON NPOMBILLNEHHOCTU.
BbiaepxuBaeT BbICOKME AaBNEHUA U TEMMNEPATYPbI.
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OBJIACTU NPUMEHEHMUA

OB LEEWGEO®

XuMunyeckasn LleHTpbl Muwesas Taxenas
NPOMbILWNEH- 06pPaboTKN  MPOMBIWNEH- MNPOMbILLIIEH-
HOCTb AaHHbIX HOCTb HOCTb

Cyno- HedTb M raz SHepretuka Xonogo-

CTpoeHune

Pa36opHble nnacTuH4YaTble TeEN1000MEeHHUKHU

ans
BCEX OBJIACTE
NMPUMEHEHMS

Tam, rpe TpebyeTtcsa npocdeccnoHanbHble 3HAHUSA U
HaBblkK, Baw rno6anbHblii NnapTHep o6ecnevynBaeT Bce
06/1aCTU NPOMbILL/IEHHOCTU HaAeXHbIMU NSIaCTUHYATLIMU
TennoobmeHHuKamu u cepeucom. CoBpeMeHHbIMU.

A pekTnBHBIMU. C ANUTENBHBIM CPOKOM CNYXObI.

Pa36opHble nnacTuHyaTble TEN1000MEHHNKN KenbBUOH —
OT/IMYHbBIA NPUMEP TOr0, KakK dHTY3Mnas3Mm, Nlo603HATENBHOCTb
1 BbICOKNE TEXHUYECKNE KOMMETEHL MU NMPUBOAAT K

ycnexy. Hawm tennoo6bMeHHnKn o6ecneymBatoT BbICOKYIO
3P PeKTUBHOCTb PaboTbl PA3/IMYHbLIX TEXHOTOMNYECKNX
MPOLIECCOB MPU HEBBICOKUX KanutasbHbIX U
9KCMAyaTauMOHHbIX 3aTpaTax.

SkcnepTbl B Ten1oobmMeHe KenlbBUOH Mpoao/katoT
HenpepbIBHYO paboTy MO COBEPLUEHCTBOBAHUIO
KOHCTPYKLUUM NAACTUH, yny4dllasa nx TepMogmHaMnyeckmne

W r’MAPOANHAMUYECKME XapaKTePUCTUKU, YTO rapaHTupyet
3aKa34ynmkam MakCUMasibHY0 9KOHOMUYECKYIO

3 PEKTUBHOCTb.

PasHoo6pasune TMnoB rochpnpoBaHMd NaacTuH, pasMepoB
NPUCOEANHEHWA, LUIMPUHBI U ANWHBI N1acTUH o6ecneynBaeT
BO3MOXHOCTb NPeAOCTaBNEHNA UHOMBUAYANBHOIO
pelleHns B COOTBETCTBUM C Bawmmum tpe6oBaHamm.
MpuMeHsaeMble TexHONOrMK ob6ieryaoT 06CNyXnBaHue

1 cO0pKy NakeTa nNfacTuH, o6ecneynBasa CHUXEHNE
3KCnnyaTauMoOHHbIX 3aTpar.

CaxapHas
CHaGXeHne MPOMbILLEH-
HOCTb



on3BoAcCTBO B Poccumn

Fno6anbHasn ceTb NpeacTaBUTENbCTB U CEPBUCHBIX
LEHTPOB




Pa36opHbie nniacTuH4YaTble TeENT000MEHHUKHN

KAYECTBO A
YHUBEPCAJIbHOCTbD

B npouecce co3gaHusa Halmx pa36opHbIX MN1aCTUHYATbLIX

TEN/T00OMEHHMKOB Mbl ycnewHo 00beaNHUIN MHOTOTIETHUIA

OonbIT C NepeaoBbIMU TEXHO/TOTUAMN. AI'II'IapaTbI nooxoadar
ONA WNMpPOKOoro gnanasoHa I'IpVIMeHeHVIVI.

Bnarogaps MoaynbHOW KOHCTPYKLMM TENTO0OMEHHNKOB
cepuin N, HalKM aKCNepPTbl CMOryT Nogo6paTtb Hanbonee
NOAXOASLLME TUMbI NIACTUH W paMm, Npeanaras 3akasumky
ONTUMasnbHbI/ TENTO0OMEHHUK A1 €ro 3aaay.

Pa3GopHbIN NAacTUHYaTbI TENNO0OMEHHMK, KakK NPaBusio,
COCTOWT U3 ABYX OCHOBHbIX YacCTe:

Maker nnacTuH: B HeM Tensio nepepaeTcs o1 ropsayero
TENIOHOCUTENS XOTO4HOMY.

CepaLe Kaxpaoro annapara - nakeT pudneHbIX
MeTanIn4YeCcKmnx NaacTuH ¢ OTBEPCTUAMM NOPTOB A9 BXOAA
1 BblIxoAa paboyunx cpeq. Ha kaxaon TennoobmMeHHon
naacTUHE eCTb YM/IOTHEHME, KOTOPOE HEOOXOAMMO AN
repmMeTnsaumm KaHasnoB 1 HanpaB/eHNA NOTOKa XUOKOCTU.
B ctaHAapTHOM MCNONMHEHUN XONOA4HAdA U ropsaYas cpeabl
OBUXYTCSA B MPOTUBOTOKE.

MakeT nnacTuH

Pama: Pama - 370 TOT 3/1EeMEHT, KOTOPbLIN NpeBpaLLaeT
TENI000MEHHUK B COCyf, paboTaloLnin noa AaBNEHNEM.
[MakeT N1acTuH 3aXXMMaeTCa Mexay ABYMS NNTaMu 1
CTArnMBaeTCcs Wnuabkamu. MNpuxnmMHas namta NnoaBeLleHa
Ha HaMpaB/ALWEN N YOEPXNBAETCA Ha HEN NOCPEACTBOM
cneumanbHOM CUCTEMbI. Ha nantax pacnonoxXeHsbl
npUcoeanHeHns ons Tpy6onpoBOAOB.



TENMNJTIOOBMEHHDIE
NMJTACTUHDI

[MnacTnHbl KenbBMOH SBNAIOTCA CAMbIMU TEXHOMOTNYHbBIMU
Ha pblHKE 1 06NnafaT HEOOXOANMBIMU XapaKTePUCTUKaMU
ans appekTMBHOro Ten1006MeHa MeXAy PasIMYHbIMU TH-
namu cpef, BKAtoYasa TEMNIOHOCUTEN C BbICOKOW BA3KOCTbIO
WV CKITOHHbIE K OT/TOXXEHUSAM.

Ha adhhekTMBHOCTE TEN/I006MEHA MOTYT BAINATL Pa3/Iny-
Hble )aKTOPbl, TAKME KakK rmgpaBnmyeckme

MOTEPWU UM KOPPO3MOHHAs CTOMKOCTb NIaCTUHbI K Cpeaam,
npoTeKaoLWwmMm no Her. Bce oHM yunteiBatoTCca npy Beibope
TMna pudneHnsa NNacTuH.

PUDTEHUE NNTACTUHDbI

Kananbl, cdpopmmpoBaHHble pudieHneM NNacTuH, CO34atoT
B TEN/IO0OMEHHNKE TYPOY/TEHTHBIN PEXUM TEHYEHUS Cpea.
Yewm Bbille cTeneHb TypOYNEeHTHOCTU, TEM flyyLle Ten/1o-
OOMEH, TEM MeHbLLE B6yaeT TENTO0OMEHHNK ANS 3a4aHHOM
MOLLHOCTU. TypOYNEHTHOCTb TaK>Xe YMEHbLUAET CKOPOCTb
3arpsa3HeHuns B TeN/I0006MeHHNKe, o6ecneynBasa ahdhekT
CaMOOYMCTKMN NNACTUH.

[NpaBunbHbIN BbIGOP TUNa puneHnsa nnactuH obecnevnsa-
€T HaLUUM 3aKa34yunKaMm ABa CyLLEeCTBEHHbIX MPEeUMYLLECTBA:
» Manas nnowab, 3aHMMaemMas yCTaHOBNEHHbIM
ob6opyaoBaHMEM:
Huskune kanuTanbHble 3aTpaTbl
» [poAo/IXUTENBHBIV CPOK CNYXObl / ANUTENbHbIE
MEXCEPBUCHbIE MHTEPBAasIbI MEXAY YNCTKaMM
060pyaoBaHuS:
MeHbLuee BpeMs NpocTos o6opyaoBaHUsA

MATEPUAN NNACTUH

Bo n3bexaHne Koppo3unm N1acTuH O4EHb BaXHO
BblIOpaTh NpaBW/IbHbI Matepuarn.

Mbl npegnaraem cnegytowme matepumansl:
» Hepxasetowasa cranb
1.4301/ AISI304
1.4404 / AISI316L
» CynepaycTeHUTHas HepXaBetowaa cTanb / cnnaebl
Ha OCHOBE HUKens
1.4547 / 254SMO
C276
Nickel 201
» TutaH
TutaH
TutaH c go6aBkamu nannagus

[pyrve matepuranbl AOCTYMHbI MO 3anpocy.
Bbi6op MaTepmana nnacTvH BANSET Ha BEMTUYNHY
MaKCMManbHOro pabo4vero gaBneHus.

O6nactb Ma3 ansa Bxoa /
pacnpepeneHus HarnpaBnfAOWeENd  Bbixoa

YnnotHeHus MoBepxHOCTb
Ecoloc TennoobmeHa

MATEPUAJ1 YIIJIOTHEHUA

Bbi6op MaTepranoB yniOTHEHWI 3aBUCUT OT
XUMUYECKMX CBONCTB pabounx cpepq (YPpoBEHb
KUCNoTHOCTM pH 1 T.4.)

JocTynHbl cnegyolme matepuarnb:
» NBR

» EPDM

» FKM (Viton)

» CR (Neoprene)

MpUMEeHEHNA TEX NNU UHBIX YNTIOTHEHUA NMUMUTUPYETCH
paboymmn Temnepatypamu.




TUMNbl PUGJIEHUA NNTACTUH

CTtaHgapTHbIM pudieHneM NiacTuH Ans pa3GopHbIX Mbl npeanaraem Tpu pasnYHbIX NOATUNA CTaHAAPTHOrO
NAacTUHYaTbIX TeNI00GMEHHUKOB ABISETCS LUEBPOHHOE pudneHns, KOMBUHaLMS KOTOPbIX NO3BoNsgeT nogobpaTb
pudneHve, MHOrAa TakXXe Ha3biIBAEMOE «B E/T0HKY>. onTMMarnbHOe peLleHne 3a4a4y TeNT006MeHa.

BEPTUKAJIbHOE CPEAHEE FO3n3sOHTAJIbHOE

VERTICAL MEDIUM HORIZONTAL

«

TypOyneHTHOCTb

DdhhekTMBHOCTb
TennoobmMeHa

CKNOHHOCTb K
3arpsisHeHNsSM

MNoTtepun gaBneHusa

TypOyneHTHOCTb

ShhekTMBHOCTb
TensoobmeHa

CKNOHHOCTb K
3arpsisHeHnsM

MNoTtepun paBneHus

TypOyneHTHOCTb

D PHEKTUBHOCTb
TennoobmeHa

CKNOHHOCTb K
3arpsisHeHnsSM

MNoTtepn paBneHus

HU3KAS TYPBYJIEHTHOCTb

BbICOKASl TYPBYJIEHTHOCTb




PASMEP KAHAJIA

He3zaBncrMmo oT BbIGpaHHOro Tuna pudaeHns BaXHbIM
rnapameTpoM NNacTUHbI ABNSETCA rNyOnHa pudneHuns,
onpeaendoollas pasmep KaHana Mexay niactmHamu.

YeM MeHbLUe KaHan, TeM Bblle TypOYyNeHTHOCTb U adphekTnBHee
TenN006MeH N TEM MeHbLLEe 3aHMMaemMada annapaTom niowanb un

HWXe KanutalsibHble 3aTparThbl.

AN pa3nuyHbIX cpea MOXHO MCNO/b30BaTb MNAaCTUHbI C
pasnnYHOM rNyouHON pudneHns.

PaccrosiHue x

AAAAAAAA

Y3KU"

CPEOHUU

AAAAA

LLUIMPOKUAN

AAA

PA3SMEP YACTWUL]

YUCTASA CPEAA

NMNAACTUHA NX
NMJIACTUHA NP

FREE FLOW

KenbBMOH ABASETCH OAHOW M3 HEMHOIMX KOMMaHUi Ha pPbiHKE,

npeanarapLwmx NaacTMHy ¢ 4eCTBUTENbHO CBOOOAHbLIM
kaHanom «free flow», HanoMuHatoLLyo CO60M [OCKY ANA
CTUPKMW.

Ecnv B cTaHQapTHOM NNAcTUHE C LUEBPOHHbBIM pUdNEHNEM

AKLEHT AeNaeTcs Ha BbICOKYIO 3(hMEKTUBHOCTL TEMNT00OMEHA,

TO OCO6EHHOCTb AaHHOW N/1aCTUHbI — BO3SMOXHOCTb €€
MPUMEHEHMUS CO CreunthnyYeckMMm cpegamm (Hanpumep, ¢
cofepXaHWEM BOMTOKOH), C KOTOPbIMWU CTaHAAPTHbIE NNACTUHbI
He cnpaBNsAoTCA.

MnacTtuHbl «free flow» - 3T0 N1ACTUHbBI C MOCTOAHHOM

LUMPUHOM KaHana 6e3 Touek KoHTakTa. bnarogaps

nA1aBHOMY BO/THOBOMY PUIEHUIO TaKMe NiacTUHYaTble
TENI006MEHHUKM 60nee 3h(peKTUBHbI U MEHEE NOABEPXKEHbI
3arpA3HEeHnIo, YEM KOXYXOTPYOHbIE TEMNTOOOMEHHUKN.

» Y3Kuih KaHan - TONbKO YNCTble Cpefbl C HU3KOW BA3KOCTLIO.
[axe menkue yactuubl MOryT 3abmBaTtb KaHan.

» CpegHuii KaHan NoaxoauT A8 BA3KUX Cped unv cpej c
He6O0bLUMMN MEXaHNYECKUMUN BK/TIOYEHNAMN.

» LLUupokuii KaHan NoaxoaunT 415 cpef C BbICOKON BA3KOCTbLIO U C
copepxXaHneMm vyacTtul, 60nbLWOro pasmepa.

Y3KnU"

CPEOHUU

LLUIMPOKUN

CPEAA C YACTULIAMM

V/
)
)
)
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9959999456

MJIACTUHA NF

AN NNl aN

NMNACTUHA NW

COAEP>XXAHUE
YACTUU

U N




TEXHOJIOI'MHA U3SroToBJ/IEHUHA PAMbI

B 10 BpeMs Kak NnacTUHbI OTBEYAIOT 3a NePEHOC

Tenna, paMbl UrpatoT BaXHY posib B (HOPMUPOBaHUMU
TEeN006MeHHMKa KakK cocyaa, paboTatoLero nog
pasneHuvem. [na nnactuH cepuin N Mbl pa3paboTanm
YHUBEpCarbHble paMbl, KOTOpble NOAXOAAT ANSA NIaCTUH
pasHbIX cepui.

MNpenmywecTsa:

» YHMBEpCanbHOCTb: €CMIM U3MEHUNCh NapamMeTpsbl
npouecca, NpocTo pasdepute TenN00OMEHHUK U
yCTaHOBUTE NakeT NnacTuH Apyroin cepun. Pama octaHeTcs
NpexHemn, a TeNTO0OMEHHNK CMOXET paboTaTtb NMpwu
HOBbIX ycnoBusax. [1pu 3TOM 3aTpaTbl HA MOAEPHU3aLMIO
060pyaoBaHNsA CHU3ATCA U TPyOONPOBOAbI OCTaHYTCH TEMU
XXe caMbIMu.

» Kaxabli Tenn1006MeHHUK NoadbvpaeTcs nog KOHKPETHYIO
3apavy, No3TOMy paMbl MOTYT ObiTb B OAHO- U
MHOIOCEKLMOHHOM UCMOTHEHUN.

Hawa texHonornsa npovsBoacTBa pam NoMoraeT CHU3UTb
Baluun kanuTtanbHble U 3KCNlyaTauMoHHble pacxodbl. Mbl
obpallaeM 0coboe BHMMaHNE Ha CEPBUCOMNMPUIrOAHOCTb

M MPOCTOTY 06CNYXMBaHNSA HalLlero o6opyaoBaHuns,

TEM cambIM cHMXas Bawwn 3atpartel. Hanpumep, ecnn

3TO BO3MOXHO, MPWN KOHCTPYMPOBAHUN Mbl NPEANOXUM
BMECTO CBApPHOI KOHCTPYKLMM aHANOrMYHY0 C 60/1TOBbLIMU
KpenneHnsamMum, 4To6bl MOXHO Obl/I0 3aMEHATb KOMMOHEHTbI
pambl.

OnTMMM3NpoOBaHHas KOHCTPYKLMS HAWKMX pam — pesynbTat
MHOrO/IETHEro onbiTa B NPOM3BOACTBE C MCMNOMb30BaHNEM
CaMbIX COBPEMEHHbIX TEXHONOIMIA.

Mbl NpON3BOAMM paMbl, KOTOPbIE YAOBNETBOPSIOT
TpeboBaHMAM K cocyaam, paboTaloLwmnm Noa AaBAEHNEM, Kak
B Poccum n EBpone, Tak n B CLLUA (ASME n PED coBmecTHO
c AD2000 nnn EN13445). Annapatbl MOryT ObITb TakXe
M3roToB/EHbI U NO APYrMM CTaHAapTaM, TakuMm Kak API.

KenbBWOH Npegnaraet pambl ANS LWUMPOKOro AManasoHa
NPUMEHeHW, 6yab TO CAaHUTapPHOE UCMO/IHEHNE ANS TaKnX
NPVYMEHEHW, KaK NULLEBas MPOMbILLIEHHOCTb, UK Xe
annapat 6yAeT 9KCNyaTMpoBaThCs B TAXEbIX YC/10BUAX
nop BO34eNCTBMEM BETPA, CHEra uam B CEMCMUYECKHN
aKTMBHOM paloHe - B N060M cnydae akcnepTbl KenbBmMoH
npeanoxar pamy, COOTBETCTBYIOLLYIO 3a4aHHbIM YCIOBUSM.



KOHCTPYKLIUA PAMbI ANA .
MPOMBILWWIEHHbBIX NTPUMEHEHUM

» D/eMeHTbl paMbl U3 YITIEPOAUCTOM CTa/Iu C 3aLUUTHBIM
MOKPbLITUEM, OLIMHKOBAHHbIE CTSXHbIE LUMUMIBKN.

» Pe3bboBbie npuncoeanMHeHnqa, Mmetasaim4eckmne nnun
pPe3nHOoBblIe BCTaBKU, NpMUBapHble BOPOTHUKOBbIE CbI'IaHLl,bI

Aang nogcoegnHeHua pr60|'| pPoBOLOB.

» Bo3MoOXHO HM3KOoTEMNepaTypHoe ucnonHeHune (go -50°C).

0 '} =
%ol

TN CD

Pama AOCTYNMHa Kak B MPOMbILWW/I€EHHOM, TAK U B
CAHUTApPHOM UCMOJ/IHEHUMN.

» KomnaKTHOCTb

» geanbHO nogxoauT B YCIOBUAX HeQoCTaTKa MecTa
ONnga yCTaHOBKU

» [1ns He6ONbLIOro KOAMYeCcTBa N1acTuH

KOHCTPYKLNA PAMbI ANA
CAHUTAPHOI'O UCNO/NTHEHNA

» ODfIeMEeHTbl paMbl MOTHOCTBIO U3 HEPXXABEIOLLEN CTanu
WU C NNaKNpPOBKOW U3 HEPXKABEIOLWEN CTanu, Kpenex 13
HepXaBeloLlen ctanu.

» [NpuBapHbie BOPOTHNKOBBIE (hiaHLbl U3 HEpXaBeloLLen
cTanu, pe3bboBble, MO/TOYHbIE N MPOYNE COeQMHEHNS
COOTBETCTBYIOT CAHUTAPHBLIM HOPMaM.

» YMeHbLUEHHOE KO/IMUYECTBO CTAXHbIX LWNWUIeK Ana 6onee
ObICTPOro OTKPbITUSA annapara.

» BO3MOXHO MHOFOCEKLIMOHHOE UCTOTHEHNE C
NPOMEXYTOYHbIMU NINTAMN C AONOTHUTE/TbHBIMU
npncoeanHeHnAMNn.

Pama AOCTYNHa Kak B NMPOMbIW/1€HHOM, TaK U B
CaAHUTAPHOM UCIMOJ/IHEHUWU.

» [nvHHas pama, paccyMTaHHas Ha 66nbLuee
KOMUYECTBO MIACTUH U GOMbLUNE MOLLHOCTHU.

MHoroxogoBasi KOHhUrypaums.

» [Ina cpegHero n 60/bLIOro KoimyecTsa naacTnH

» /3rotoBneHve no MHANBMAOYarbHOMY 3aKasy




Pa36opHble nfiacTMH4YaTble TENT000MEHHUKHU

BbIBOP NMNOOAXOAOALLEN
CEPUM NZIACTMH

TEXHUYECKUE XAPAKTEPUCTUKM NMPEMMYLLECTBA KOHCTPYKLIUX

Cpepac
HAocTtynHocTb Huskue Maxe. Bbicokas MexaHuuec-
MaTepuanos norepun . BSI3KOCTb KUMuU

nnacTuH AaBneHus Aasnetne cpeasl BK/IOYe -

HUaMU

Fny6uxa

XapaKTepucTuku Pucbnenne puchneHus

YHUBEpCanbHbIA TN 000

Kaccerbl, cBapeH-
00
Hble /1a3epoMm

Bbicokas
3(pheKTMBHOCTb

Bbicokasa nponsBo-
P o000
ANTENbHOCTb

Bhicokoe aaBreHue 00

[BoiiHasa cTeHKa [ I J@)

YBenuueHHasa
[ 1 @
LWMpPUHA KaHana

LLinpokuii kaHan @O0

CB0O6GOAHbIV KaHan
Free Flow

HB: LeBpoHHOe pudnerHune, FF: Free Flow, D: Puchnenune B Buae nyHok.
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DKCKMIO3UBHbIN PUCYHOK pUhneHuns
NO3BO/SET NOTOKY PABHOMEPHO
pacnpenensaTbCs nNo NOBEPXHOCTU
MAacTUHbI, NOBbIWas 3¢hheKTUBHOCTb
TENN00O6MEHA, B TO XK€ BPEMS CHUXAS
CKOPOCTb 3arpsA3HeHnsa nnactuH. Kak
cnencreue, Ana OOCTUXKEHUS 3a4aHHOM
Harpysku Teno06MeHHNKY HEOBXOANMO
MEHbLLEE KO/IMYECTBO MIACTUH, YTO
CHUXXAaEeT ero CTOMMOCTb.

Kakyto 6bl ceputo nnactuH Bbl He BbIGpanu, B Kaxxaon U3 HUx Bel cmoxeTte
BOCMO/Ib30BaTbCH CNeayloLMMY NpeMmyLIecTBamMu, NPUCYLLUMN BCEM
nnactuHam cepun N.
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Xumunueckasn
NpoMbILL-
nNeHHoCTb

Taxenas
nNpoMmbILL-
NeHHocTb

LleHTpbl
o6paboTku
AQHHBIX

MuweBas
NpOMBbiILL-
NeHHOCTb

CaxapHas
NpPOMBbILL-
NeHHoCTb

YMNNOTHEHNSA CUCTEMA AN BCEX
ECOLOC CAMOIO3ULIn- TUNOB NJTACTUH
OHUPOBAHNA POSLOC OAHA PAMA

YnnoTtHeHns KenbBWOH naeanbHO coye-
TAOTCA C N1acTMHamMu ang obecneyeHuns
6e30TKa3HoM paboTtbl. OTBEPCTUSA C pas-
Ba/IbLIOBaHHbIMW KpasiMy 06ecrneynBatoT
HageXHyo UKcaLmio Yr/IOTHEHUI B
TpebyemMOM MONOXKEHMN U NPeaoTBpaLlaloT
noBpexXaeHne PUKCUPYIOLLErO BbICTyNa.
MoHTaXx ynnoTHeHW 4OCTaTOYHO NPOCT U
He TpebyeT UCro/Ib30BaHUS NHCTPYMEHTOB
VNN KNesi, OHM aBTOMATUYECKN 3aHNMaOT
NMPaBUIbHOE MOIOXEHNE BO BPeEMA COOPKM.
3aMeHa ynnoTHEHWSI 3aHUMAET HECKO/IbKO
CEeKYHf, YTO YCKOPSET U YNPOLLAEeT TEXHU-
yeckoe 06CyXnBaHue.

O6ecneynBaeT caMOBbIPaBHMBAHNE U
NAOTHOE NpuaeraHue NaacTuH Pa3bopHbIX
NNaCTUHYaTLIX TEMNI00OMEHHNKOB
KenbBuroH. Cuctema PosLoc npaktuyecku
NCKNIOYaeT OTKNOHEHWE NNACTUH B
nakete, gaxe B C/ly4ae CMeLeHUs pambl
N NOC/1€ MHOMOKPATHOrO 06CY>XXUBAHUSA.
OTa oTIMunTENbHast 0COBGEHHOCTb
rapaHTUpyeT Jo/rMe rogbl HageXXHom
paboThl TEMN/IO0OMEHHWNKOB U MPOCTOro
TEXHNYECKOrO 06C/TY>XXMBAHNS.

PosLoc - 3aperncTpmpoBaHHbIf TOProBbIn
3HaK KenbBWOH.

[axe B cny4ae naMeHeHus pabounx
napameTpoB uau cpefbl Bbl MoxeTe
MCMOMNb30BaTh CYLLECTBYIOLLYIO
YHUBEpPCanbHyIo pamy Ans No6bIxX NIacTuH
cepuii N, Ansi pasnnYHbIX TUMOB M Pa3HOro
UX KONIM4ecTBa.






CEPUSA N/IACTUH NT

YHWBEPCAJIbHAA NACTUHA ON9 NKOBbIX MPUMEHEHWIN

MapkupoBka NT o603Ha4aeT KOHUenumto
MCMONb30BaHNA HOBbIX TEXHOMOrUiA B

npouzeoactee nnactuH (New Technology).

Byayun cambiMu yHUBEpCanbHbIMU
HawwmMKn nnactuHamu, cepus NT nogxoamt
NpakTU4eckun Ans MobbiX MPUMEHEHWA.

NMPEMMYLLEECTBA

» LLInpokuii Amana3oH matepuanos
naacTuH

» BonbLion BeI6GOp MaTepranos
YMAOTHEHUN, CTOMKNX K BbICOKUM
TemMneparypam, arpeCccmBHbIM Cpe-
AaM, oAo6pPEHHbIX AN NpuMeHe-
HUS B NULLEBOM MPOMbILLIEHHOCTN

» CaMbli1 LLMPOKMIA TUNOPA3MEPHbIN
paa

» OTnnYHbIE NokasaTenu paboTbl
MPY HU3KOW CTOMMOCTU U KOPOTKMX
CpOKax NocTaBKu

CEPMA NNIACTUH LWC
ANA ArPECCUMBHbBIX CPE

KacceTbl, cBapeHHble Npu NomMoLm nasepa
(Laser Welded Cassette), o6beamHsaoT

B cebe npenmMyllectBa cCBapHoi
KOHCTPYKLMK M pa3bopHbIX NAacTUHYaTbIX
TENN006MEHHNKOB: Nerknin 4oCTyn K
KaHanaM no CTOpoHe OAHOW 13 cpep.

NMPEMMYLLEECTBA

» 100% paspgeneHue TenioHoCuTe-
new B TeENN00OMEHHUKE MO3BO-
nseT paboTtaTtb C arpeCcCMBHbLIMU
cpegamu

» KaHanbl, 06pa3oBaHHblE€ C MOMO-
LLIbIO STa3E€PHOM CBapKu, obecrne-
UYMBAIOT BbICOKYH HaAEXHOCTb
npouecca

» YCTONYNBOCTb K BbICOKMM AaB-
NNEHNAM MO CTOPOHE CBapHOM
KacceTbl

» Oumnctka annapaTta Mo CTOPOHE C
YN/IOTHEHMAMU

e,

rMYBUHA PUDJIEHUA (KAHATIA) OBJIACTU NPUMEHEHUSA
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CEPUSA MNNIACTUH NX
ANA HAMBOJTbLLEN 2ODEKTUBHOCTA

Cepwua nnactmH NX € O4eHb y3K1UM
kaHanom (New eXtra) 6bina cneyunanbHoO
pa3paboTtaHa Angd BbICOKOIHEKTUBHbIX
CUCTEM OTOMNEHUS U CUCTEM OXNTAXKAEHNSA,
MPOLECCOB C OYEHb HU3KNM 3HAYEHMEM
CcpeaHen pa3HoCTM TemnepaTyp

1, COOTBETCTBEHHO, C 60/bLLUMMM
3HaveHuamm NTU. [JaHHble nnacTuHbl
Hanbonee 3hheKTUBHbI U BbiAEPXNBAIOT
Hanbonblune AaBneHUs.

NMPEMMYLLEECTBA rNYBUHA PUDJIEHUA (KAHAJIA)

Cxema
PaccrosHue, x
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Y3KUn

» [NoaxoanaTt onga 3agad TenoobMeHa
C OYE€Hb MaNeHbKOW pasHuLen
Temneparyp Mexay KOHTypamu
(1°C) unn npu 60NbLLOK pasHULEe
TemMneparyp Ha BXOAE W BbIxoAe

» Bbicokne paboune gaBneHus

CPEOHMN

LLIMPOKUIN

CEPUA NNIACTUH NP
A4 BbICOKOUM NMPOU3BOANTE/IbHOCTA

Hosasa cepusa nnactnH NP (New Perfor-
mance) Bo3Besa TeN1006MeH Ha HOBbI
YpPOBeHb. HauvBbiclias achpekTMBHOCTb B
COYeTaHumn C YCTOMUYNBOCTBIO K BbICOKUM
OaBMIEHUAM - naeanbHoOe peLueHne

ONs LeHTPoB 06paboTKM AaHHbIX UK
BbICOTHbIX 34aHWI. BeigepxnsatoT kpaiHe
BbICOKME UCMNbITaTebHble AaBfeHna ao 42
6ap (136.).

NMPEMMYLLEECTBA rNYBUHA PUDJTIEHUSA (KAHAI'IC;XAJH OBJIACTU NPUMEHEHUSA

PaccrosiHue, x

S
» VigeanbHo noaxoAsaT ANs 3apay H AAAAAAAE,, éé
Tenno0o06MeHa C O4eHb Ma/IEHbKO
pasHuLel TeMnepaTtyp Mexay
KOHTypamu h, I
» [1na npoueccos ¢ Bbicokum NTU
» VcnbiTatenbHoe gaBneHne

0o 42 6ap (n36.) ans cambix
TpeboBaTe bHbIX MPUMEHEHUIA
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CEPUA NNNIACTUHNH
A4 BbICOKNX OABJTIEHUA

Cepus nnactmi NH gns Beicokmx = £

nasnenunn (New High) co cneunansHo
a[anTMPOBaHHbIM LLEBPOHHbLIM
pudneHmem coyetaet B cebe
YCTOMUYMBOCTb K BbICOKUM AABIEHUAM

C AOCTYMHOCTbLIO MCNOSb30BaHNUSA
cneunanbHbIX MaTepmanoB NAacTuH. Takum
obpasom, 3Ta cepusa - yyLnin Bei6op

ONs HedpTeraszoBo NN XUMUYECKOM

MPOMBbILWIEHHOCTW.

NMPEMMYLLECTBA FNYBUHA PUDTIEHNSA (KAHATIA)

» [loCTynHbl N1aCTUHbI U3 TUTaHa U
n3 gpyrmux matepuanos: 254 SMO
n C-276

» /icnbiTatensHoe gaBneHne
no 36 6ap (n36.) 6narogaps
aganTMPOBAHHOW KOHCTPYKLIMMU
puchIeHNS NNACTUHbI U
YNNOTHEHUS

Y3KUN

CPEAHUN

LLMPOKNIN

CEPMS NNIACTUH ND
ANa MAKCUMAJIbHOW BE3SOMNACHOCTU

JVVVV Y

OBJIACTU NMPUMEHEHUSA
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Bnarogaps HOBOW N1acTUHE C 4BOWHOM
cteHkoli cepun ND (New Double-wall)
Mbl CMOI/IM CO34aTb KpaHe HaAeXHbIl
BapmaHT pa3bopHOro naacTMH4YaToro
TennoobMeHHMKa. [1Be o4eHb TOHKne
nAacTuHbI, CBapeHHbIe ApYr C APYrom
Mo nNopTaM, CO34al0T Y3KUI KaHan, Kyaa
nonagaeT cpeda B Ciydae NnpoTeyuku.

NMPEMMYLLECTBA rFNYBUHA PUDJIEHUA (KAHAHC.XO:M)w

» Bbicokasi NpOM3BOACTBEHHASA
6e30MacHOCTb N HU3KWNI PUCK
CMeLUNBaHMWS TENNOHOCUTENEN

» [py NnoBpeXaeHUn NNacTUHbI
npoTteyka cpasy 6yaeTt o6Hapy-
XeHa, N cpefla AaHHOr0 KOHTypa
OCTaHeTCs N30/IMPOBAHHON OT
BTOPOro TEMMOHOCUTENS

Y3KUn

LLUNPOKMA

OBJIACTU NMPUMEHEHUSA
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CEPUSA NNIACTUH NL

119 OYEHb BA3KMX CPEA M CPEA, TPEBYIOLLINX BEPEXXHOW OBPABOTKM

HoBas cepus nnacTuH € yBeNMYEHHOM
rny6uHon pudneHuns — 6onee 4 Mm
(New Large gap) — An1s paBHOMEPHOro
1 6epexHOoro pacnpegenenmsa
UYYBCTBUTENBHbIX CPEA.

NMPEMMYLLEECTBA

» [nutenbHblli CPOK CNyXObl, Tak
KaK KaHasbl TeN1006MeHHNKaA
NpPaKTU4YeCcKn He 3abuBatOTCS

» VlneanbHaga nnacTvHa ang cpeq
C BbICOKOW BSAASKOCTbIO U cpef,
TPeObyoLWMX 6epeXHON 06paboTKu,
TaAKUX KaK MOJ/IOYHbIE MPOAYKThI,
HaMUTKX W NPOAYKTbI MUTaHUS.

» [laBneHune po 25 6ap (136.)

CEPUSA NNIACTUH NW
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rMYBUHA PUDJIEHUA (KAHATIA) OBJIACTU NMPUMEHEHUSA

Cxema
‘

PaccTtosiHue, X
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CPEAHUM

LLUNPOKUA

WAOEAJIbHO A4 CPEA, COAOEPXALLUMX MEXAHUYECKUE NMPUMECU

Hosas cepua nnactuH NW (New Wide
gap) C LULMPOKUM KaHanom npegnaraet
LIeBPOHHOE pudneHne ¢ rnyounHon

0o 10 mm, KoTopoe obecrneynBaeT
6ecnepebonHyto paboTy annapara 6e3
3abvBaHUA KaHaoB, Aaxe ecnun cpeapl
cofepXaT MeXaHU4eckme npumeci.

NMPEMMYLLEECTBA

» [nuntenbHblii CPOK CyXObl, HU3-
Kne aKcrnyaTalunMoHHble 3aTpaTthl

» TypOyneHTHOCTb obecrne4vmBaeT
3hhEKT CAMOOYUCTKM

» MuHMManbHbIe NOTEPY OABNEHUS
OaXe C 0O4YeHb BA3KUMU cpeaamu

» Bonee Bbicokne pabouve gaene-
HWS MO CPABHEHUIO C M1ACTUHOM
«Free Flow»

rMYBUHA PUDJIEHUA (KAHATIA) OBJIACTU NPUMEHEHUSA
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CEPUA NNACTUH NF

CEPUA «FREE FLOW» ANA CPEA, COOEPXALLUMX BONNTOKHA N MEXAHUYECKUME HYACTKWLIbI

HoBas cepua nnactuH NF «Free Flow»
(New Free flow) co cneumnanbHbIM
puchIeHMEM TUNa «CTUPASIbHON JOCKU»

W WnpuHoM kaHanos Ao 10 MM naeanbHO
noaxoauT Ans cpepq C NpuMecsiMy B BUAe
BO/TOKOH Y MEXAHUYECKUNX BKITIOYEHNUN.
PekomeHagyeTcs K npuMeHeHuio B
CaxapHOU 1 Lennn03HO-6yMaxHOM
NMPOMBILLMEHHOCTH, rAe NpobaemMaTtnyHa
yCTaHOBKa Pa3bOopHbIX NIaCTUHYATbIX
TENM006MEHHNKOB CO CTaHAAPTHbLIM
pudneHmem.

NMPEMMYLLEECTBA

» TennoobMeHHMK He 3abnBaeTcsa
6narogaps kaHanam NoCTOAHHOW
WnpUHLL 5 nnm 10 mm

» AnlbTepHATUBA KOXYXOTPYOHbIM U
cnvpanbHbIM TENNTO0OMEHHMKAM
6narogaps HUSKUM KanuTtasibHbIM
W 3KCM/lyaTauMOHHbIM 3aTpaTaMm 1
KOMMaKTHOCTH

» [MogxoauT Ang cpea c coaepa-
HMEM BOJIOKOH N MEXaHNYECKNX
npumecen
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MnacTuH4aTble Ten1006MeHHUKU KenbBuoH

COOTBETCTBYIOT pa3/IM4HbIM CTAaHAAPTAM M HOpMaM:

» TpeboBaHWA NOKasbHbIX CTAHAAPTOB 1 HOPM

» CepTudmkauma opraHamn KOHTPoNs (Hanpumep,
TUV), MOPCKNMM KNACCUDUKALIMOHHBIMM
obuwectBamu (Hanpumep, DNV-GL)

» ASME U-Stamp

» [NpombliwneHHble cTaHaapTel (Hanpumep, API)

» Ceptudmkaumnsa (Hanpumep, ISO 9001)

NMNAACTUHDbI, CEPTU®PULIUPOBAHHDLIE AHRI

Hy>XHbl He3aBMCUMbIE fOKa3aTeNnbCTBa 3hHEeKTBHON paboThl TENT00OMEHHNKOB? Bl HaligeTe

VX B M1aCTUHYaTbIX pa3bopHbIX TeN1006MeHHUKax KenbBnoH. CeptudmnunpoBaHHbie MHCTUTYTOM
CUCTEM OTOMNEHUS, OXNAXAEHNSA N KOHANLUMOHMPOBaHNA Bo3ayxa AHRI, oHM OoTIM4HO noaxoaaT ang
npuMeHeHunin B cuctemax OBK ¢ Bogoii, MOpCKoW BOAOM UMK MMMKONSMU B Ka4eCTBe TEM/IOHOCUTENEN.
Bo Bcem munpe ans gokasatenbcTB 6€CnpUCTpacTHOM U TOYHOW OLEeHKN 060pYAOBaHNSA ANSA OTOMN/IEHUS,
BEHTUNALMMN, KOHANLMOHMPOBAHNSA N CUCTEM KOMMEPYECKOro X0No4a BCe valle obpaluatoTca K
ceptndpmkaumm AHRI. CepTncnkaumoHHbIE NPOrpaMMbl MOKA3bIBAKOT YNPaB/ISOWMM OpraHaM,
9KCNNYyaTUPYIOLLMM OpraHn3aumsaM 1 BiagenbLam 34aHnin, 4To nokasatenu paboTbl
o6opyaoBaHus Obl/i HE3aBUCMMO M3MEPEHbI U MOATBEPXAEHbI PACYHETHBIMW AaHHbBIMU,

TEM CaMbIM aBasi K/IMEHTaM BO3MOXHOCTb YECTHO CpaBHMBaTb 060PYAOBaHNE Pa3/IMYHbIX ‘l S8 mm “ CE RTI FI E D
nponssoauTenen. www.ahridirectory.org
OTO No3BONSAET NOKynaTenaM 06 bEKTUBHO OLEHUTL BCE NMPEAIOKEHNSA PbIHKA U

BblOpaTh Tpebyemoe nm obopyaoBaHme. Kak Hall KneHT, Bbl MoxeTe ObiTb YBEPEHDI, UTO Globally Recoghnized. Industry Respected.

napameTpbl pa36opHbIX MN1aCTUHYATLIX TENN00OMEHHMKOB KenbBMOH 6yayT COOTBETCTBOBaTb
3a9BNEHHbIM XapaKTepUCTUKaM.

Cepun nnactud NA, NC, NQ nnun NG 66151 He3aBUMCMMO Apyr oT Apyra ceptudmumpoBaHsbl AHRI no
ctaHgapTty AHRI 400. JaHHble cepuu n1acTUH MOryT paboTaTb BO BCEM AManasoHe TemnepaTyp u
AaBneHnn, xapaktepHbix anga cuctem OBK v npegnaratot WMPOKUn TMMOpasMepHbIA psag, Bbi6op
MaTepunanos NNACTUH N YNNOTHEHUIA, TMNOB NPUCOEANHEHUA. Icnonb3ysa nnactuHbl cepuin N,

Bbl nonb3yeTtecb BCeMM NpenMyLLLEeCTBaMM 3TUX HOBbIX NnactuH: PosLoc, EcolLoc, OptiWave un
YHUBEPCanbHOM paMon.
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OTONJIEHUE, BEHTUNALINA,
KOHANMLIMOHMUPOBAHME

XKvnble gpoma, othunckl, TOProBble LEHTPbI, 60/IbHMULbI,
3aBofbl — Nio6oe 3aaHne HyxaaeTcs B 9MPEKTUBHBIX
cucTtemax oTonNEHUs, BEHTUISLUN Y KOHAULMOHNMPOBAHNSA
Bo3ayxa (OBK). NpaBuTenscTea no BCeMy MMpy BBEU
npaBu/ia U HOPMbl, HANPAaBNEHHbIE HA CTUMYNMPOBaHNE
BHegpeHusa cuctem OBK, oTBeyvatoLmnx oTpac/ieBbIM
cTaHgapTam sHeproaeKTUBHOM paboThl. KenbBMOH
npegnaraeT onTMMasibHble peLleHns TEN1000MeHa

AN CUCTEM OTOMNMEHUS, FOPSAYEro BOAOCHaOXEHNS,
BEHTUNALMN N KOHOWMLMOHNPOBaHMS Bo3ayxa. Ot
HEeBO0NbLLUMX TEMMOBbLIX MYHKTOB A0 LIEHTPaIM30BaHHbIX
CUCTEM TEM/IOCHAOXEHUSA — HaLUWN TEN/TO0OMEHHWKMN
Be3ae obecneymBaloT nogaepxaHme Heo6xoanmon
Temneparypsbl.




SHEPITETUKA

B teueHune cnepytowmnx 20 net HaceneHve 3emnu
BblpacTeT Ao 8,8 Mpa. YenoBek, 4to Ha 1,5 mnpa.
6onblue, YeM B HaCTOsLLEe BPEMS.

N BcemM UM ByaeT Hy>KHa SHEpPrus.

Poct rno6anbHOro asHepronoTpebneHns BreveT 3a cobon
HEOOX0AMMOCTb Pa3BUTUS SHEPTreTUKU. DHEPIUa U3

yrns, HedhTu, rasa, BeTpa uiv Boabl: y KenbBMOH Bcerga
HargeTcs NpaBUIbHOE peLleHne 3agad TeEN1000MeHa.
Halwm TennoobMeHHUKN yCneLwHO NPUMEHSAIOTCS Ha
TEMNIOBbIX M aTOMHbIX 3/1IEKTPOCTAHLMAX MO BCEMY MUPY.

XNMUNYECKASA
MPOMBILUNIEHHOCTb

[Npon3BOACTBO XMMUYECKMX MPOAYKTOB BKOYAET B cebs
Ceputo PasNYHbIX MPOLIECCOB OT HArPeBa, OXMaXXAEHUS U
KOHAEHcaUM1 00 UCMapeHns U cenapaumm.

Bce aTv npouecchl TpebytoT HageXHbIX TEXHOMNOr Ui
TENN00O6MEHA, Ha KOTOPbIX CMELMaNn3npyoTcs SKCnepThbl
KenbBWOH. Halwa wnpokaa nmHenka Ten1000MEHHNKOB

1 60NbLUOK BbIOOP KOHCTPYKLUMOHHBLIX MaTepuanoB
NMO3BO/IAIT NPeaoCTaBUTb NPaBUIbHOE peLleHne ans
N60ro NpoLecca XMMNUYECKOW MPOMbILLIEHHOCTH.

LY,
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NMUALLIEBAA NMPOMBILLJIEHHOCTb

[MnTaHne - He TONIbKO HEOBXOAMMOCTb, HO U
yAoBONbCTBME. Bce y 6onbluero konmyecTea ntogemn
NosIBSETCA BO3MOXHOCTb U XXenaHne OpMeHTUPOBaTbLCA
npv Bbl6ope NMPOAYKTOB He TO/IbKO Ha CTEMEHb UX
CBEXEeCTU, HO 1 Ha haKTOPbl HAAEXHOCTU U KayecTBa #
06paboTKK, YTO NPEABABMSET BbICOKME TPeOOBaHMA

K npoueccam o6paboTku NPOAYKTOB. Y Hac eCcTb
TENNOOOMEHHMKMN C NOCTOSHHOM LUMPUHOW KaHasoB Ans

cpea, cogepXalynx TBepAble NpUMecH, a UCNosib3yeMble
YNIOTHEHNS COOTBETCTBYIOT CAaHUTAPHBLIM HOPMaM.

LEHTPbl OBPABOTKUN AAHHbIX

Pa36opHble naacTMHYaTble TENN00OMEHHMKN NS
OXMTaXXAeHUs LEHTPOB 06PaboTKM AaHHbLIX SOXKHbI
ob6nagatb MakcMmanbHOM 3 HEKTUBHOCTbIO
TennoobmeHa. lNnacTMHyaTbie TENN00OMEHHMKN
KenbBuroH cepuii NP 1 NX cnpoekTnpoBaHbl, YTOObI
yOOBNETBOPSTL AaHHLIM TpeboBaHUAM, 6narogapsi
HU3KOW FNyOGuHEe N MENKOMY Lary pudaeHns naacTuH.
DTN acnekTbl 06€eCNeYnBatOT BbICOKYIO CTEMEHb
TYPOYNEHTHOCTM MNOTOKA, YTO Y/ly4LlaeT Ten/I006MeH
NMpW O4YeHb MasIEHbKMX pPasHuLIax TeMNepaTyp Mexay
KOHTypamu.

&






MYCK B SKCIJIYATALILUIO U
OBCJ1Y>KUBAHUE HA MECTE
Tennoo6bMeHHUKM KenbBMOH NOCTaBAATCS
MOTHOCTBIO FOTOBbIE K HAAEXHOW paboTe B
TeYEHNe MaKCMManbHO BO3MOXHOIO CpoKa.
Ecnu Bbl cTONKHETECH C KAaKON-N1nbo
npo6nemon nocsie BBoAa annapara
aKCnayaTaumio, Hala onbITHAA CEPBUCHas
KOMaHZa CeEpPBUCHOro B Bawem
pacnopsiXeHun B Nto6oe BpeMS 1 rOTOBa
Ha MecTe o6cnenoBaTb TENTOOOMEHHUK U
YCTPaHUTb HEMONagkKu.

» Hapsop 3a nycko-Hanago4HbIMU paGoTamu
» Hapsop 3a BBOAOM B 3KCMyaTaLuio

PEMOHT, KAMUTAJIbHbI PEMOHT U

OCTY XXNBAHUE

HesannaHnpoBaHHble OCTAHOBKU 060pPyAOBaHUS
MOFYyT MMEeTb KaTtacTpodmyeckme NnocneacTems.
VMIMEHHO NO3TOMY HaLLW 3KCNEepPTbl ONepaTuBHO
pearvpyioT Ha kaxaoe obpalleHne, oHu

rOTOBbl OCMOTPETb M MPOBECTN PEMOHT
TEN006MEHHUKOB, YTOObI CBECTU K MUHUMYMY
N3OEPXKN OT NPOCTOos. Bce peMOHTHbIE paboThbl
BbIMO/IHAIOTCA B COOTBETCTBUWN C BbICOKMMU
CcTaHAapTamMu KavyecTBa, OHW NPOBOAATCA Nof4,
HaA30pPOM CreumanncToB Ha MECTE U B HALLINX
CEPBUCHbIX LIEHTPAX.

PerynapHbeie nHcnekumm n o6¢nyxXvBaHue
NMOMOTratoT CHU3UTb SKCMNyaTauNOHHbIE

3aTpaThl M MPOANUTL CPOK Cy>X6bl Bawwero
Tenn1oo6MeHHMKa KenbBn1oH.

» OuuncTtka o60pyaoBaHUs
» BoccraHoBneHne

» PemoHT

» 3amnacHble Yactu

MOHWUTOPUHI, KOHCANTUHI U TPEHUHTU
[loHUMaHme Toro, B KAKOM COCTOSIHUMN
HaxoauTbcHa Balw TennoobMeHHMK, NO3BONAET
ObITb YBEPEHHbBIM B HAAEXHOCTU BCEFO
NPOM3BOACTBA, MPOANTE CPOK CNYXObI
o60pyaoBaHWA N NpPeaoTBPaTUTb MOTOMKMU.
Mbl npegnaraem KOHCaNTUHIrOBbIE YCYIK

Mo NOBbIWEHWIO 3¢hHEKTUBHOCTN PaboThl
TEeNN1006MEHHOIro 060pyAOBaHUS, MPUHUMAs
BO BHMMaHue ocobeHHOoCTM Bawero
NPOX3BOACTBA U UCNO/b3Ys Halw rnybokue
MO3HaHUA B 06/1aCTV TEN/TO0OMEHHOIO
o6opyaoBaHus. Mbl paboTaem B NOCTOSHHOM
KOHTakTe ¢ Bamu, 4to6bl paspaboTaTb
peleHne, nogxoasLee MMeHHo Bawm.

YpnaneHHasa nogaepxka
TexHuyeckasa AOKyMeHTaUus
O6y4yeHne

YcTpaHeHne HencnpaBHOCTEN
MHCTPYMEHTbI AN\ TEXHUYECKOrO
o6Ccny>XnBaHua

» TexHuyeckun aygut

» Ayant achhEeKTUBHOCTHU

vVvVvyyvyy

MOJEPHU3ALIUA U SAMEHA

Mbl 3aMeHAEM KOMMOHEHTbI
TENN00O6MEHHMKOB, YTOObLI OHN paboTanu
6e3 nepeboeB M OCTaHOBOK. Ec/n
KOMM/IEKTYOLWME yCTapenv B CUy BPEMEHMU,
Mbl Npegnaraem NoOAXoAsLyo 3amMeHy. B
3TOM C/ly4ae Mbl TaKXE MOXEM NPeanoXuTb
MCNo/b30BaTb 60N1ee COBPEMEHHbIE
TEXHO/Or MK, yNyyLlaloLmne nokasarTenm
paboTbl TENTOOOMEHHMKOB U HAAEXHOCTb
BCEro npotecca.

» MopgepHu3aunsa o6opyaoBaHNd
» HoBas KOHCTpyKUuA
» 3ameHa u fopaboTka

MYJIbTUBPEH[1OBbIN CEPBUC

Byayun akcneptaMu B CBOeM COGCTBEHHOM
060pyAoBaHMUN Y B 060PYAOBaHMUM HaLLMX NPOLLSIbIX
6GpeHAoB, Mbl TaKXe MOXEM NPOBECTU IKCNepTU3y
060pyAOBaHUA APYrUX NPOU3BOAUTENEN.

CEPBMCHbDbIE KOHTPAKTDI

Mbl npegnaraem nHAMBMAYanbHO pa3paboTaHHble
NporpaMmMbl CEPBUCHOIO 06CY>XMBaHUSA ANS LUMPOKOIA
nuHelkn obopyaosaHnsa KenbBUOH. 3akoveHme
CEPBUCHOr0 KOHTPaKTa NO3BOMUT NOBLICUTb
peHTabenbHOCTb Bawero npomnssoacTea n ynpoctmT
cdopMmpoBaHue brogxeTa 6yayLlero nepunoaa.



