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C napTtHepamu
B Gyaywee

KomnaHuns FUNKE aBnsietTcs ogHum 13 BegyLmx cneumanncToB no pa3paboTke 1 NpoM3BOACTBY BbICOKOKA4YECTBEHHbIX
TennoobMeHHUKOB ¢ nnowaabio TennoobmeHa Ao 2400 m2 Mbl npegnaraem TepMoanHaMnYeckn onTMMarnsHO
paccunTaHHble annapaTtbl NPakTUYeCKM ANt BCeX CryyaeB NpMMeEHEeHUs B 06O oTpacny NpoMbILLIIEHHOCTH.

Komnanuio FUNKE oTnvyatloT nHaneBuayanbHbii NOAXOA K Tpe60oBaHMAM 3aKka34vumka, BbICOKME CTaHAapThl KavyecTsa,
rMMOKOCTb U KOMMETEHTHbIN KOHCANTUHT — KA4YeCTBa, XaKpakTePHbIE UCKIOUYUTENBHO ANA NPeAnpUsATUA BBICOKOTO YPOBHSI.

MNMoBbiweHne adhphpeKTUBHOCTHU C
KOXYXOTpPYOHbIMU Tennoo6mMmeHHkamu FUNKE
Komnanusa FUNKE npepnaraeT accopTUMEHT 3apekoMeHao-
BaBLUNX Ce0s1 KOXYXOTPYOHbIX TENNI00OMEHHMKOB, OTBEYalo-
LMX NpakTuyeckn nobbim TpeboBaHNAM, NpeabABASEMbIM
B MalLMHOCTPOEHWUN ¥ MpW NPON3BOACTBE MPOMbILLIEHHOrO
obopynoBaHusa. OTANYUTENBHON OCOBEHHOCTBIO TOProBOM
mapkn FUNKE sBnsitoTCS BbICOKOE KaueCTBO M peLleHus,
OpVEHTUPOBaHHbIE Ha NOTPeBHOCTU 3aka3umkoB. Hanpumep,
00bIYHBIM AN HALUMX NPOU3BOLCTBEHHBIX LIEXOB ABMSETCH
N3roToBNEHNE XONOANINBbHNKOB TEXHONOrMYECKOro rasa ¢
pabounmun gaBneHunsimu, pasHeimu 600 6ap, no MHaAnBUAY-
anbHbIM 3akasam. TeM He MeHee, CTaHAapTHLIN accopTu-
MEHT Hallel NPOAYKUMM BKoYaeT B cebs yHMBepcarnbHbie
1 BbICOKOKa4YeCTBEHHble annapaTbl, padpaboTaHHble C

Y4YEeTOM NMPUHATLIX B 0611acTAX MaLUMHOCTPOEHNS U MPOU3-
BOZACTBA NPOMbILLNIEHHOTo 060pyAoBaHus TpeGoBaHmi. Mbl
npeanaraem Halum 3aKazynkam ONTUMarbHbIE C TOYKU 3pe-
HUSt TepMOAVMHaMIKK TennoobMeHHbIE annaparsl, KOTOpble
M3roTaBM1BAOTCSA C Pa3NNYHBLIMU AMAMETPAMM KOXKYXOB U
ANMHAMM NYYKOB TPYyD 1 NOCTaBNSAIOTCS B KOPOTKUI CPOK.



OCHOBHbI€ TEXHUYECKUE NapameTpbl

MowwHocTb ot 1 kBT oo 30 MBt
Mnowaab nosepxHocTv Tennoobmena o1 0,11 m*  go 2000 M2
[lnameTp Koxyxa oT60mm  go 2000 Mm
Paboyas Temnepatypa or-20°C  po 500 °C

Pabouee paBneHue makc. 600 6ap

KoxyxoTtpy6Hble Tennoo6meHHnkn FUNKE

* ¢ npsiMbIMu Tpy6amm /¢ U-06paaHbimu Tpybamm/ TennoobmeHHIKu
noBbILLEHHO Ge3onacHocTn

* BCEX LUMPOKO MPUMEHSEMbIX TUTOB

* [1N51 BCEX LUMPOKO WCMOMb3YEMbIX XUAKUX 1 ra3006pasHblx cpes

CepuitHo BbinycKaemble annaparbl

TDW, BCF, CCFA, SWF, CPS, WRA 200
npeaBapuTEnbHO BbIGpaHHas reoMeTpuyeckast KoHGMrypaLus
annaparoeobecneuvsaer:

* MOCTaBKY B KOPOTKMUiA CPOK
* Pa3yMHOE COOTHOLLEHWE LigHbl 1 Ka4ecTBa
* HafleXHOCTb 3apeKOMeH0BaBLINX CeBsi MPOMBILLNEHHbIX CEpHiA

lMpenmyLiecTBa KoXyxoTpYOHbIX TennooomeHHukoB FUNKE:

* MOHWKEHHAs CKITOHHOCTb K 06paso-
BaHWIO HAKWMW 3a CYET ONTUMM3ALUN
XapaKTepuCTUK NoToka

* MOBbILLEHHas 6e30MacHoCTb B OT-
HOLLEHIM pa3aenexusi cpeg

* MPOYHbIE U BbICOKOKAYECTBEHHbIE
KOHCTPYKLK

* HA3KWE MHBECTULIMOHHbIE N 3KC-
nnyaTauuoHHble 3aTpaThl, a Takke
3atpatbl Ha TGXOﬁCﬂy)KVIBaHVIe,
OTHECEHHbIE K 0bLLeMy nepuoay

* UHAMBMAYanbHble PELLEHNA U 3ape-
KomeHaoBaBLUMe ce0s CTaHAapTHbIe
Cepuu, U3roTOBMEHHbIE B COOT-
BETCTBIM CO BCEMM AENCTBYHOLIMMM
MeXayHapoAHbIMU ANPEKTMBaMM
1 CTaHZapTamu (Kak, Hampumep,
DGRL, ASME, TEMA, API)

* ONTUMAnbHbIA pacyeT NapameTpoB
C MCronb30BaHNEM MPOrpaMMHOTo
obecneyenms, paspaboTaHHOro
BEAYLLMMI OpraHu3aLmusmn (Hanpu-

mep, HTRI) aKcnnyarauum
* HaAeXHbIA TENNoo6MeH Takxe v B * POCTOTA OTKPLITUS U OYUCTKI
KpUTUYECKUX Cpeaax

* BO3MOXHOCTb KpaliHe BbICOKIX pabo-
YKX AaBNEHNIA U TeMnepaTyp

KoHcTpyKuua n npuHuun padoTbl
KoXyxoTpyOHbIn TENNO0OMEHHMK NpeacTaBnsaeT cobon bec-
TOMOYHbIV COCYyA, paboTatowmii noa AaBneHneM, CoCTos-
LM M3 ABYX OTAENbHbIX KaMep (MexTpybHon n TpyGHOW).
[Ba noToka cpef, pasgeneHHble cTeHkamu Tpybok, ABura-
I0TCS ApYr OTHOCUTENBHO fpyra, oGecneuusas, npu Hamv-
4YumM pasHOCTU TemnepaTyp, TennoobmeH 6e3 nx B3aanMHoOro
cMelunBaHus. Kak nokasaHo Ha pUCYHKe, ogHa U3 cpej
nepemelyaeTcs B MexTpybHom, a apyras — B TpybHOM npo-
cTpaHcTBe. HanpasneHve TeveHns cpefbl B MEXTPYOHOM
NPOCTPaHCTBE KOHTPONMPYETCS C NMOMOLLbIO Meperopoaok,
co3[atoLmx nonepeyHbIi MO OTHOLLEHWIO K Tpy6aM NoToK.
dopma neperopofok 1 paccTosHWe Mexay HUMuU noabupa-
I0TCS B 3@BUCMMOCTU OT 0611acTu MpUMEHEHMS.

Mo coobpaxeHuam LenecoobpasHOCTU U B 3aBUCUMOCTH
OT CKOPOCTU NOTOKa U NageHust AaBneHust TenroobMeHHUK
MOXET BbITb BbINOMHEH OAHO- UM MHOFOXOA0BLIM MO TPy6-
HOMY MPOCTPaHCTBY. ECnu UcknounTb NoTepu Ha nanyye-
HMe, Konn4yecTBo NOABOAMMOrO Tensia paBHO KONMMYeCcTBY
oTBOAMMOTrO Tenna.

KomnoHeHTbI KoXyxoTpy6HOro TennoobMeHHMKa
5 TpyBHble peLueTku

6 Meperopoaku
7 YnnoTHeHus

1 Koxyx

2 PacnpepenuTenbHas kamepa
3 HanpaensioLuas kamepa

4 BHyTpeHHwe TpyObl
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Tem He MeHee, apheKkTUBHbIN TennoobmMeH obecneynBsa-
€TCA TOMbKO NPW AOCTATOYHOW pa3HOCTM TeMnepaTtyp. Yem
BbILLE PA3HOCTb TeMnepartyp, TeM MeHbLUe Tpebyemas
nnowiagab NOBEPXHOCTM TennoobMeHa. Tennosas MoOLL-
HOCTb TennoobmeHHuKka aBnaeTcs yHKLnen cpeaHe-
norapumMu4eckon pasHocTn Temnepartyp, nnowaau
NoBepPXHOCTK TennoobmMeHa u koadpduumeHTa Tennoobme-
Ha. [pnyem nocneaHWn onpegensaeTcs xapakTepucTunka-
MW MOTOKOB Cpef, T. €. FeOMETPUYECKON KOHUrypaumen
annapara.

C apyroii CTOPOHbI M3roTOBUTENb TENNO0GMEHHUKOB O01-
XeH obrafaTb COBOKYMHOCTbIO 3HaHMIA 0 TepMoaNHamnye-
CKUX CBOMCTBAX onpefeneHHbIX cpefl Npyu COOTBETCTBYI0-
LMX 3HAYEHMSX OaBNeHNsa U TeMnepaTtypbl. ITO B paBHOW
CTENeHn OTHOCUTCS U K TakuM chakTopam, KakK ycrosust
06pa3oBaHMsl HakUN U COBMECTUMOCTb MaTepuarnos.

PacueT napameTtpos TennoobmerHHmkoB FUNKE n ux npo-
€eKTMpOBaHVe OCYLLECTBSAOTCSA C MOMOLLbIO MPOrpamm,
pa3paboTaHHbIX BeQyLUMN opraHnsaumsamm (Hanpmumep,
MHCTUTYTa UCCNeaoBaHNs TENNTOOOMEHHbIX NMPOLLECCOB,
Heat Transfer Research Institute (HTRI), CLLUA), a Takxe ¢
nomoLubto nporpammHoro obecnederms FUNKE,
NPYMEHSIEMOr0 B MeXAyHapoaHOM MacLuTabe.



Cepuun BCF/P, CCF/P, SSCF/P

YHuBepcanbHble TENSIO0OOMEHHUKMN
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TexHU4YecKoe onncaHue

YHuBepcanbHble TENNO0OMEHHNKN MOLYbHOWM KOHCTPYKLMN
C nnowaablo NnoBepxHocTn TensnioobmeHa ot 0,11 oo 11,45 M2
110 Tunopasmepos, 3 Buaga matepuanoB 1 2 pa3HOBUAHOCTH
KOHCTPYKLUM (C HECHEMHBIM N CbEMHBIM TPYBHBIM MyYKOM)
06pasyoT OCHOBY Arst ONTUManbHOIO U OCHOBATENbHOMO
BblibOpa TUNa TennoobMeHHMKa.

TennoobMeHHUKM C HeCbeMHbIM TPYBHbLIM MyYKOM NOCTaB-
NATCS B OAHO-, ABYX- U YeTbIPEXX040BOW (MO TPyBHOMY
NPOCTPaHCTBY) MoandUKaLnaX, a TENNO0OMEHHNKN CO
CbEMHbIM NMYyYKOM — TOMbKO B O4HO- U ABYXXOA40BOM (N0
TpyOHOMY npocTpaHCcTBY) MoandmKkaumsax, 4to obycnosne-
HO 0COBEHHOCTSIMU UX KOHCTPYKUMKU. PazgeneHne reome-
Tpun TpyGHbIX Ny4koB Ha Bepcuu "O" n "W" no3sonseT onTtu-
MU3MPOBaTb 3HAYEHUS TENNonepeaayYm v NoTepu AaBneHus:
Bepcus "O" ¢ ManbiM paccTosHMeM Mexay neperopogkamu
cnocobCTByEeT JOCTMXKEHMIO XOpoLlero TennoobmeHa npu
He3HauuTensbHou noTepe AaBneHus. 3Ta moaudukaums
npegHasHavyeHa NpenmyLecTBeHHO A pabounx cpeq
marnon BaskocTu. Bepcus "W" ¢ 60nblUMM paccTostHUEM
Mexay neperopoakaMmu npeacraBngeT cobon KoMnpoMmce
MeXay XopoLumM TennoobMeHOM 1 4onyCTUMOW noTepen
Aasnexus. Mo npuyunHe 6GnaronpuATHLIX rMapoaNHaMmye-
CKUX yCnoBuii AaHHas Moandukauna aBnsaeTcsa npeanoyTu-
TenbHOW ANs BA3KMX paboumx cpef. Bce TennoobmeHHUKN
[aHHOWM Cepumn U3roTaBrMBalOTCS Kak B TOPU3OHTANIbHOM,
Tak 1 B BEPTUKaNbHOM UCMNonHeHusAx. KoxyxoTpyGHble
TennoobmexHuku Tunos BCF, BCP, CCF n CCP ¢ Tpy6amu
n3 CuZn28Sn1As (CW706R), CuZn20 Al F34, CuNi30Fe F37
n SF-Cu ocHalleHbl aHOA4aMu NPOTEKTOPHON 3aLUMThbI, NPOA-
neBaloLMMN CPOK 3KCMIyaTaumm 1 AONroBe4YHOCTb annapa-
ToB. LinHKOBbIE aHOAb! MPOTEKTOPHON 3aLMThl (LMHKOBBIN

3alWUTHBIV CTepxeHb) ¢ pe3bboii 3/8* NPT npuBuHYMBaOT-
Cs B pacnpenenuTernbHblX kamepax TpyOHOro npoctpaHcTBa
C NOMOLLbIO KBaApaTHOro Krto4a. BeinonHeHHoe rnyxoe oT-
BEpCTNe CTaHOBUTCHA CKBO3HbLIM NPY NMOMTHOM PacTBOPEHNM
aHofja, YTo yKasblBaeT Ha HEOOX0AMMOCTb ero 3ameHbl. Kak
npaBuno, TeNNO00OMEHHNKM aHHOW Cepun NOCTaBNATCA
6e3 pabounx YepTexeil.

O6nacTu npumeHeHUs

,D,aHHbIe TennoobMeHHUKN NPUMEHAKTCA ONA peleHna
CTaHAapTHbIX TeNJTIOTEXHNYECKUX 3aaau. YyuTbiBas cBom-
cTBa paboynx Cpea u OKpyxalLlne yCrnoBus, OHN 4acTo
MCNonb3yrTCA B Ka4ecTBe oxnap,meneﬁ mMacna, BoAabl U
npoyunx )KVID,KOCTeVI. |_|pl/| JKcnnyaTtaunm ¢ napom HOCJ'Ie,EI,HVIVI
noaaeTca UCKMKYNUTENbHO B Me)KprﬁHoe NPOCTPAHCTBO
TeI'IJ'I006MeHHVIKa, npuyem }J,aHHbIVI pexunm pa6OTbI BO3MO-
>KE€H TOJ1IbKO Npu onpeaeneHHbIX yCnoBUaXx. 3arp;|3HeHHb|e
paboune cpeabl NnpegnoyTUTENnbHO NogaBaTh B TpyObl, Npu
3TOM OOCTUXeHune Tpe6yeM017| BbICOKOW CKOPOCTK NOTOKa
BO3MOXHO 3a CHET MHOIroxoaoBOro UCNOJTHEeHU4.

CtaHpapTHasa JOKyMeHTauus
cMm. TDW Ha cTp. 6

Oco6ble KOHCTPYKLUMU

* C oTnn4HbIM OT Bepcuid "O" nnu "W" pacctosiHuem mexay
neperopogkamm — tun "B"

» Pe3bboBble coeMHEHNSI C HOpMarbHOW TPyOHOW pe3bbon
(NPT)

 C cbnaHuamu SAE

CooTtBeTcTBME

TennoobmeHHukn FUNKE gaHHoW cepum cOOTBETCTBY-

toT TpeboBaHusM naparpacdpa 3, absaua 3 AUPEKTUBEI
97/23/EG no obopynoBaHutio, paboTaroemy nog gaBneHu-
eMm, u, Takum obpasom, He noanexat mapkuposke "CE".

UcknioyeHue:

FKoxyxoTpybHble TennoobmeHHukn Tuna BCF (ropu-
30HTasbHbIE) MPOLUM UCTbITAHWE COrNacHo AMPEKTHBE
97/23/EG, mogynb B, N03TOMYy OHM MOTyT NOCTaBMATLCS C
mapkuposkown "CE".

Mpoumne rocyaapcTBEHHbIE MW MEXAYHAPOAHbIE HOPMbI
(Hanpumep, AD 2000, ASME) He npumMeHsoTCS.

KomnoHeHT CTaHpapTHbI# maTepuan* MpumeyaHus
BCF/BCP CCF/cCP SSCF/SSCP
BHyTpeHHue Tpy6bl CuZn28Sn1As (CW706R) St35, St35.81 1.4571
Tpy6Hble peLueTk CuZn38AI-C-GM (CC767S-GM) / GS 45 1.4408
CuZn38AIFeNiPbSn (CW715R)
lMeperopoaku CuZn37 (CW508L) 1.4571 1.4571
Koxyx CuZn37Pb0.5 (CW604N) St35.81 1.4571
PacnpegenutenbHbie kamepsl, EN-GJL-200 EN-GJL-200 1.4408
onopa
Bontbl 8.8-Zn 8.8-Zn 8.8-Zn
YnnoTHeHus Klinger C4430 / Alchem 6377 | Klinger C4430 / Alchem 6377 | Klinger C4430 / Aichem 6377
MokpbiTie RAL 5012, CeeTno-cuHee RAL 5012, CeeTno-cuHee TPpaBreHve 1 naccusaLms
Yronkoeble Onopbl S235JRG2 S235JRG2 1.4571
N3onaums MuHepanbHas BaTa ¢ MuHepanbHas Bata ¢ MuHepanbHas BaTa ¢ Tonbko B cOveTaHMN
OLMHKOBAHHbIM CTaMbHbIM OLMHKOBAHHbIM CTarbHbIM TIMCTOM U3 HepXaBeloLLeit
nNCTO nmeTo cTan
*OI'IL(MOHaJ'IbeIe Matepuansl ana ,ElaHHOI;I Cepuv npeacTaeneHbl Ha CTp. 5. I'aﬁapmmble pa3mepsbl TennooOMeHHIUKOB }JaHHOI7I Cepuu npueefeHbl B Ta6J'IVIL(e.
Mopaya cpeabl Makc. paboyee u3bbITOuHOE KoHTp. n3bbiTouHoe aaBneHne Makc. paboyas Temnepatypa
naBnexve
Mextpy6HOe npocTpaHcTBO 16 6ap 24 6ap BCF BCP CCF/P SSCF/P
Tpy6Hoe NpocTpaHCTBO 10 6ap 15 6ap 150°C 150°C 110°C 110°C



Cepun TDW

TennooObMeHHUKN co cnupanbHOMn
neperopoakown
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TexHU4Yeckoe onncaHue

TennoobmeHHukn FUNKE cepum TDW (Turbodrall-
Warmeaustauscher nnm tennoobmeHHuk ¢ Typbospalle-
HVWeMm) NpeacTaBnsaT coboW KOMNAKTHbIE annapaThl CO
CbeMHbIM TPYOHbLIM My4YKkoM, pa3paboTaHHble AN oxNnaxae-
HUS TMAPaBNNYECKNX Macen Unn XXnaKkocTen-3ameHnTenen
(* cM. Tabnuuy). TennooOMEHHNKN CEPURHO BbiNyCKaeMbiX
TUNopa3MepoB MOryT BbITb OCHaLLEHbI MOBEPXHOCTAMM
TennoobmeHa ¢ nnowaabto ot 0,15 go 4,00 m2

BblcOKO3(h(PEKTUBHbLIN C TENNOTEXHUYECKON TOYKU 3pe-
HWS1, 3aKPYy4€eHHbIN NOTOK Macna co3faeTcs B MeXTPYOHOM
MPOCTPaHCTBE C MOMOLLbIO CreumnanbHbIX CnMpanew, war
KOTOPbIX MOXeT BbITb NogobpaH B COOTBETCTBUM C Tpebye-
MbIM PacxooM.

[aHHble TenNoo0OMEHHUKM MOTYT ObITb N3rOTOBMEHbI B ABYX
UCMNOMHEHUSX: B ucnonHexnmmn "O" (Manbii Wwar cnupanw),
KOTOpOe NpeayCcMOTPEHO AM1S Macen Manon BA3KOCTU U B
ncnonHeHmn "W" (6onbLuon war cnupanu), npeaycMoTpeH-
HOM ANs BA3KUX Macen n obecnevvBarLLum onTUMansHoe
COOTHOLLEHNEe Mexay TennoobmeHoM 1 noTeper JaBneHus.

NyxeHble U-obpasHble opebpeHHble TpyObl Ana macna
3adMKCUPOBaHbI B CIMPansAX U repMeTUYHO B TPYOHbIX
nIacTMaccoBbIX pelueTkax. [na ynnoTHeHWA HENoABMKHON
TPYOHON pelueTkn Mexay KOXXyXoM TennoobMeHHuKa n pac-
npegenuTenbHON Kamepon CNoMb3yTCA KorbLia Kpyrnoro
npocuns. B MHoroxoaoBbix (No Tpy6GHOMY NpoCTpaHCTBY)
MoamndUKaLmsax MoxeT ObiTb JOCTUrHYThl BbICOKME CKOPO-
CTV NOTOKa Aaxe Npu HeboMbLLOM pacxode oxnaxaaroLei
BOAbl, KOTOPbIE NPENATCTBYIOT OTIIOXEHUAM 3arpsa3HEeHVIN Ha
BHYTPEHHUX CTeHKax Tpybok. Bce hnaHubl MexTpybHomn n
TpybHOM kamep — co BHyTPeHHen pe3bbon ButeopTa (G).

KomnoHeHT CTaHaapTHbIN
marepuan
BHyTpeHHue Tpybbi Cu-DHP-R250,

JyXeHble CO CTOPOHbI Macna

lnactmacca ¢ antoM1HUEBbIM
KOMMO3UTOM

Tpy6Hble peLueTku

Cnvpanu GD-ZnAl4Cuf
Koxyx AIMgSi0, 0,5F22
PacnpegenutensHas kamepa B-AISi10Mg
YnnoTHeHns NBR
Jlakokpaco4yHoe NokpbITHe RAL 5012, CgeTtro-cuHee
XomyToBbIE OMOpbI St37

* 0603HaYeHe AaHHOTO TUna cofepxuT fononHerue "HS" [Mpumep: TDW 5510-0 HS). Fabapu

MNopava cpepb! Makc. paboyee n3bbiTouHoe AaB-
neHue
MexTpy6Hoe npocTpaHCTBO 16 6ap
Tpy6Hoe npocTpaHCTBO 8 6ap

O6nacTn npMmMeHeHus

,D,aHHbIe TennoobMeHHUKN MCcnonb3ywT Tam, rae Tpe6yeTc;|
npoCTO€e N HaaeXHoe oxnaXaeHmne macrna. ,D,pyI'VIMVI obna-

CTAMU NPUMEHEHNA ABNAKTCA MHTErpnupoBaHUe B CUCTEMbI
MaCﬂOCHa6)KeHVIﬂ, npueBoaoB UM aBTOMaTnU4eCKOro ynpas-
NeHnd.

CTtaHpapTHasa QOKYyMeHTauus

K cTanAaapTHOM AOKYMEHTauun AaHHbIX KOXYXOTPYOHbIX

TEennoobMeHHNKOB OTHOCATCS:

* PykoBogcTBa Mo akcnnyatauuv u TexobcnyxnsaHunio

+ CBnaeTenbCTBa O NPOBEAEHNN r’MapaBnnYeckux ucnbiTa-
HUN

* [leknapaumun/ceugeTenscTsa 0 COOTBETCTBUM

Oco6ble KOHCTPYKLUU

* Mogudmkauns TDWT gnsa BcTpanBaHus B pe3epByapsbl

* Oxnagutens unstTpoBaHHoro macna TDWF

* [psMoyronbHble dnaHubl AN NoAgayy Macna, BKnoyas
YNNOTHEHNSA 1 60MThbI

CooTtBeTCcTBUE

TennoobmeHHukn FUNKE cepun TDW cooTBeTCTBYHOT Tpe-
6oBaHusm naparpada 3, absaua 3 gupektuebl 97/23/EG no
obopynoBaHuto, paboTatoliemy noa AaBNeEHNEM, U, TAKUM
obpasom, He nognexaT mapkuposke "CE".

OnunoHanbHbIN
Matepvan

CuNi10Fe,
NyXeHble CO CTOPOHbI Macna

Matepuan gns
KuAKocTel-3aMeHuTenemn®

NyKeHbIiT*

ITHbIE pasMepbl TeNnooBMeHHUKOB faHHOM Cepuv npuBeaeHbI B COOTBETCTBYIOLLEM (DOPMynspe.

KoHTp. n36bITouHOE AaBneHue Makc. paboyas Temneparypa

21 6ap
11 6ap

100°C
100°C




Cepun CCFA, SSCFA

Masooxnagurtenu
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TexHU4Yeckoe onucaHue

TennoobmeHHukn CCFA (SSCFA — mogudukaums us
HepxaBeloLlel cTanm) SBnsSTCS YCOBEPLUEHCTBOBAHHOW
KOHCTpyKLUMeW 3apekomeHgoBasLen cebs cepum BCF,
npegHasHa4eHHow A4S UICNONb30BaHUS B KAYeCTBe
rasooxnaguTenei.

TennoobmeHHukn CCFA ocHaleHbl HeCbEMHbBIM TPYOHbBIM
MYYKOM M NOCTaBMAATCA NCKIIOYUTENBHO B O4HOXOA0BOW
(no TpybHOMY NpocTpaHCcTBy) MOAMdmKaumm (ra3 nogaeTcs
B Tpy6bl), 4TO AoNyckaeT nx 6ecnpensaTCTBEHHYI0 YCTaHOBKY
B rasonpoBoa.

Oxnaxpatowas Boga nogaeTtcs B MeXTpybHoe
NPOCTPAHCTBO BCTPEYHbIM MOTOKOM. 10 BEIGOPY BO3MOXHO
KaK ropn3oHTanbHoe, Tak U BepTUKanbHOe YCTaHOBOYHOE
nonoxeHue.

B cnyvae BbinageHus KOHAEHCaTa BO3MOXHA peanuaauus
npoLeccoB cenapauuu v pasaeneHns gas nytem
nocnefoBaTenbHOro BKMNIOYEHUS KOHAEHCATOOTAENUTENS
(umknoHHoro cenapatopa). [pu 3aTom, ogHako, He06xoAMMO
yunTbIBaTh TpeByEeMOe yCTaHOBOYHOE NOSOXKEHME.

O6nacTn npMmMeHeHus

,D,aHHbIe TennoobMeHHUKN LUNPOKO NPUMEHAKT B BUAE
BO34yXO0- 1" rasooxna,qmeneﬁ. Mx NCcnonb3yrT, HANpumMmep,
B KOM6I/IHVIpOBaHHbIX YCTaHOBKax C MHOroctyneH4aTbiMu
KomMnpeccopamu B Ka4eCctBe NPOMEXYTOYHbIX N KOHEYHbIX
XonogunbHUKOB, a TaKXe B Ka4ecTBe OTAEeNbHbIX oXNnaguTte-
nen Tam, rge Tpe6yeTc9| oxXnaxgeHune 1 CcyllKka cxXaTblX ra-
30B. Kpome TOro BO3MOXHa peann3auuna npegBaputenbHOro
noagorpesa ra3oB COOTBETCTBYHLWUMMU TENTTOHOCUTETAMN.

CTtaHpapTHasa OOKyMeHTauus
cm. TDW

Oco6ble KOHCTPYKLUMU

Mpn HeO06XO0AMMOCTN BO3MOXHO N3rOTOBMIEHNE KOXYXOTPY6-
Hblx TennoobmenHukoB Tnna CCFA/SSCFA, paccumTaHHbIX
Ha B6onee BbICOKOe paboyee faBneHne n COOTBETCTBYOLLINX
KOHKPETHbIM HOPMam 1 NpaBunam.

CooTBeTcTBME

TennoobmeHHmkn FUNKE tna CCFA/SSCFA noctaBnstoT-
Cs1 B COOTBETCTBMU C TpeboBaHnamu gupektunebl 97/23/EG
no obopyaosaHuto, paboTaroLiemy noa AaBrneHNeEM, a Takxe
B COOTBETCTBUU Cc TpebGoBaHusAMM npasun AD 2000.

Matepuan Onumn

SSCF
1.4571
1.4571

CuNi30Fe ans Tuna CCFA

KoHTpdbnaHupl, ynnoTHeHus, 6onTb

KomnoHeHT Matepuan
CCFA
BHyTpeHHue Tpybbl 1.4571
TpybHble peweTki u P 265 GH
COEANHUTENbHBIN (hriaHeL|
[Neperopoakm 1.4571
Koxyx St35.81
XomyToBbIE OMOpbI S235JRG2
[MokpbiTHe RAL 5012, Cetro-cuHee
TaGapuTHble pasmepbl TENNOOBMEHHUKOB AaHHOM C
Mopaya cpeabl Makc. paboyee n3bbiTouHoe AaB-
neHue
MexTpy6HOe NpocTpaHCTBO 16 6ap
Tpy6Hoe NpocTpaHCTBO 10 6ap

1.4571
1.4571
1.4571

TpaBneHue 1 naccusaluna

KoHTp. u3bbITo4YHOE AaBneHne

24 bap
15 6ap

€pUM MPUBE/IEHbI B COOTBETCTBYIOLLEM DOPMYNSpE.

apyrve useta RAL ans CCFA

Makc. paboyas Temnepatypa

230°C
230°C



Cepun SWF/SWP, SSWF/SSWP

TennooObMeHHUKN 6e30nacHOCTHU

TexHU4YecKoe onncaHue

TennoobmeHHukn 6e3onacHocTu (Sicherheits-
Warmeaustauscher=SWF) BbinonHeHbl B Buae Tpexka-
MepHbIX annapaToB C NPSMbIMU BHYTPEHHUMM TpyBamu n
HecbeMHbIM (F) nnm cbemHbIM TPyOHBIM nyykom (P).

B kaxgoW oTaensHON BHYTPEHHEN Tpy6e ny4yka ycTaHoBne-
Ha gononHuTeneHasa Tpyba MeHbLiero gunameTpa. KoHueH-
TpY4ecKoe pacnonoxeHwe BHYTPEHHUX Tpybok npusogunTt

k 06pa3oBaHmi0 KOMbLIEBbIX 3a30POB, CBA3AHHbIX APYr C
OPYrom 3a c4eT NPMMEeHEHUs ABONHBIX TPYOHbIX peLLeTok 1
co3aarLnx TpeTblo 3aKpbITyio kKamepy 6e3onacHocTn. 3To
no3BonsieT UCKINYMTb CMeLllnBaHne paboumnx cpes.

lepmeTnyHas kamepa 6e3onacHOCTM 3anonHeHa cneymans-
HOW YNNOTHSAOLLEW XUAKOCTBIO, ANS U3MEPEHNS AaBMeHUs
KOTOPOW NpeayCMOTPEH AaTyuK.

Bo n3GexaHum NoBbILLEHNA AaBNeHUs 1, Kak criedcTBue,
NoXHoro cpabaTbiBaHUA aBapUMHO CUrHaNM3aLUmum B
pesynsTaTe TEPMUYECKOTO paclUMpeHns YNNoTHSIOWeN
XUAKOCTH, Kamepa 6e30nacHOCTH JOMNOMHUTESIbHO OCHALLEe-
Ha KOMMNEHCAToPOM.

B cnyyae yTeukn B MexTpybHOM Unm TpybHOM npocTpaH-
CTBE Me[JIEHHOE MNOBbILIEHNE faBneHus B kamepe Hesonac-
HOCTW pUKCMpyeTCa 4aTYMKOM OaBMNEHUs, YTO NPUBOAUT K
cpabaTbiBaHMIO CUTHanNM3aLmu.

O6nacTu npuMeHeHUA

TennoobmeHHukn 6esonacHocT FUNKE HaxoasaT cBoe
NPUMEHEHWEe Tam, rae yTeukun n/unv cMeLlnBaHme aByx
pabounx cpeq BO BpeMs X OXNaxaeHus unm nogorpesa
HeZonycTUMO.

KomnoHeHT Matepuan
SWF/P
Koxyx St35.81

Tpy6Hble peLueTku P 265 GH
YronkoBble Onopbl RSt37-2

[okpbITne RAL 5012, Csetro-cuHee
abapuTHble pasmepbl TeNNooGMEHHNKOB JaHHON C
Mopaya cpepbl Makc. paboyee u3bbITouHOe AaB-

nexve
MexTpy6HOe NpoCTpaHCTBO 16 6ap
TpybHoe npocTpaHCTBO 10 6ap

€pUY NPUBEAEHbI B COOTBETCTBYIOLLEM (hOpMynsipe.

KpuTepusamm Beibopa AaHHbIX TENNI00OMEHHUKOB MOTYT

ObITb:

+ 3alumTa oKpyXatLe cpeabl (Hanpumep, oT6op oxnax-
Jatouei BoAbl B MOBEPXHOCTHbLIX BOAOEMAX)

» OxpaHa 340poBbs (Hanpumep, peakuun mexay ABymsi
pabounmu cpegamu)

 JKcnnyaTaumoHHble 3aTpaThl (Hanpumep, yTunusauus 3a-
rPSA3HEHHBIX XXUAKOCTEW U HOBOE 3anofIHEHWE COCYAOB)

Bbi6op maTepnanoB

Bbibop maTepuanoB ons cTaHAapTHbIX TENI00OMEHHUKOB
6e3sonacHocTn SWF (pasmepsl 300 — 808) npeacrasneH

B onucaHuu cepun BCF/P, CCF/P, u SSCF/P (cm. cTp.

5). Matepuansl agns annapatoB SWF, Ha4yvMHas ¢ pa3mepa
1003, ykasaHbl B HWXe NpyBeAeHHON Tabnuue.

Oco6ble KOHCTPYKLUU

Mpn HEO6X0OUMOCTM BO3MOXHO U3rOTOBIEHUE KOXYXOTPYO-
HbIX TennoobmeHHukos Tuna SWF/P u SSWF /P, paccuun-
TaHHbIX Ha 6onee BbICOKOE paboyee faBneHue, U3 NHbIX
maTepuarnos U COOTBETCTBYIOLMX APYrMM HOpMaM U npasu-
nam. Bo3amoxHa noctaBka ¢ jaTyMkamu 4aBreHnsi CornacHo
ATEX 1 ¢ paclumpeHHOn 4OKyMeHTaunen.

CooTBeTcTBME

TennoobmeHHukn 6e3onacHoctn FUNKE tuna SWF/P 1
SSWF/P noctaBnsitoTcsi B COOTBETCTBUM C TpeboBaHUSMU
anpekTtusbl 97/23/EG no o6opygoBaHuto, paboTaroLemy
noA AaBrneHneMm, a Takxke B COOTBETCTBMM C TpebGoBaHNAMU
npasun AD 2000.

CtaHpgapTHasa AOKYyMeHTauus

K cTanAapTHOM AOKYMEHTauun AaHHbIX KOXYXOTPYOHbIX

TennoobMeHHNKOB OTHOCATCS:

» PykoBogcTBa Mo akcnnyatauuv n TexobcnyXnBaHunio

» CBugeTtennbCcTea 0 NPOBEAEeHUN rTMAPaBANYEeCKUX
ncnbITaHUM

+ [leknapaumu/cBugeTenscTsa 0 COOTBETCTBUM

[nsa pasamepoB 300 — 808 paspaboTka pabounx yeptexen
He NpegycMoTpeHa.

Marepuan Onuun

SSWF/P
1.4571
1.4571
1.4571

TpaBneHue 1 naccmeaulua

BO3MOXHblI

BO3MOXHbl

apyrve useta RAL ana SWF/P

KoHTp. u36bITo4HOE AaBneHne Makc. paboyasi Temnepartypa

150°C
150°C

24 6ap
15 6ap




Cepun CPS

CrtaHpapTHas

TexHU4Yeckoe onucaHue

Cepusi TennoobmerHukoB CPS (CP-Standard) paspa6oTtaHa
Ha ocHoBe TennoobmeHHnkoB TEMA tuna BEW un
npeacTtaBnsieT cobov OTNNYHbIE OT CTAaHA4APTU3UPOBAHHBIX,
paunoHanbHble MHAMBUAYaNbHbIE peLleHns. YUnTbiBas
kayectBo TennoodbmeHHnkoB FUNKE, Bo3aMoxHO
M3roTOBIEHME annapaToB C NOBEPXHOCTAMM TennoobmeHa
nnowagbto ot 0,47 no 104,02 M2 no onTMmMansHOMy
COOTHOLLIEHUIO LiEHbI U KayecTBa.

TennoobmeHHukn CPS ocHalleHbl NPAMbIMU BHY TPEHHUMM
Tpy6amu 1 cbeMHbIM TPYBHBIM NYYKOM, HENOABWXHASA
TpybHas pelueTka KOTOpPOro 3aduKcupoBaHa Mexay
dnaHuem mexTpybHoro n dpnaHuem TpyGHOro
NPOCTPaHCTBA C MOMOLLbIO ABYX NMOCKUX YMIOTHEHWUI U
6onToB.

CoueTaHue ABYX YNIOTHEHWUIA 1 YNNOTHSOLWEro KonbLa,
YCTAHOBMEHHbLIX CO CTOPOHbI MOABMXHON TPYOHON peLleTku
mMexay dnaHuamu annapaTa, NpenaTCTBYeT CMELUMBAHMIO
pabouux cpeg.

B cnyvae yTeuek Yepes noBpexaeHHbIe YNnoTHEeHUS,
paboune X1MOKoCTV NoAaTCA 3a Npeaensl kKamep Yyepes
OTBEPCTUS, BbINMOSTHEHHbIE MO OKPYXKHOCTU YMNOTHSAOLWEro
KonbLa.

Bce ynnoTHeHUs faHHOW KOHCTPYKLMMW YNNOTHSIIOT NPOTUB
aTMOC(epHOro AaBneHust.

CoepuHeHne mexay Tpybamm n TpyGHOW peLleTkon
nosly4eHo pas3BasnbLOBKOM.

KomnoHeHT Matepuan
BHyTperHue Tpyobi CuZn28Sn1F32
Tpy6Hble peLueTk CuZn38SnAlF39

[eperopoaku Cuzn37

Koxyx St35.81
PacnpegenutentHasi/ HanpaensitoLas P 265 GH (St35.81)
kamepa
XomyTOBbIE OMOpbI S235JRG2
[NokpbITHe ['pyHTOBKa C hocthaToM LiHKa

Bo3MoxHbI fBe MOAUMUKALMM pacnpeaenuTensHOm u
HanpaensLLen kKamep ¢ 04HO- UK ABYXXOAO0BbIM (MO
TpyOHOMY NPOCTPaHCTBY) UCMIONTHEHMEM, BbIGOP KOTOPOro
OCYLLECTBNAETCH C TOYKM 3peHuns LenecoobpasHocTy B
aspornapoanHamMmYeckoM OTHOLLEHUN.

O6nacTv npumeHeHusA

lD,aHHI:’Ie TennoobMeHHUKN LUNPOKO NPUMEHAKTCA B BUAE
XNAOKOCTHbIX OXJ'Ia}ZlI/ITeJ'IeVI. OHu npenmyLecTBeHHO Uc-
Nnonb3ylTCA ANA oxXxnaXxaeHua macna n Bogbl. I'IpmmeHeHme
B Ka4ecTBe rasooxna,qmenelh nnn ra30no,qorpeBaTene|?1
BO3MOXHO npu nogaye rasa B pr6bl.

CooTBeTCcTBME

TennoobmeHHukn FUNKE tnna CPS noctaBnsoTcs B
cooTBeTCTBUM C TpebosaHmamu gupektussl 97/23/EG no
obopynoBaHuto, paboTatoLemy nos AaBfeHUEM, a Takxe B
cooTBeTCcTBMU ¢ TpeboBaHusamu npasun AD 2000.

CtaHpapTHasa QOKYMeHTauus

K cTaHOQapTHOM AOKYMEHTaLUnW AaHHbIX KOXYXOTPYOHbIX

TennoobMeHHMKOB OTHOCATCS:

» Pabouve veptexm

* PacyeTbl Ha NPOYHOCTb

» PykoBoAcTBa no akcnayaraumm n TexobcnyxmsaHuto

« CBupetenbcTBa 0 NPOBEAEHUN r’MOPaBANYECKNX
UCnbITaHWUA

» leknapauuun/cBrnaeTenbcTBa 0 COOTBETCTBUN

Onuum MpumeyaHus

Hepx. cTanb, 1.4571
Hepx. cTanb, 1.4571
Hepx. cTanb, 1.4571

Cepo-3erneHoe

* OnuvoHanbHble MaTepuanbl 4nst AaHHOM Cepun NpeAcTaBneHsb! Ha cTp. 5. abapuTHble pa3mepb! TennooBMeHHIKOB AaHHOM cepui NPUBELEHbI B COOTBETCTBYHOLLEM (hOpMYnIsipe.

Mopaya cpeabl Makc. paboyee n3bbiTouHoe AaB-
nexne
MexTpy6HOe NpocTpaHCTBO 20 6ap
TpyBHOe NpocTpaHCTBO 10 6ap

KoHTp. n3bbiTouHOE AaBneHue Makc. paboyas Temnepatypa

110°C
80°C

no aupektuee 97/23/EG
no avpextuee 97/23/EG




Cepun WRA 200

OTpaboTaHHbIN ras

)
NN

Ve

i

TexHu4yeckoe onucaHue

TennoobmeHHmkn WRA 200 npepctasnsioTt cobon
cneumanbHYH KOHCTPYKUMIO OXnagamTenen oTpaboTaHHbIX
rasoB. lNogaya cpeabl ocyecTBnsieTcs B TpyObl, npu
3TOM JOCTYMHa TONbKO 0fHOX0A0Bas (no TpybHoMY
npocTpaHcTBy) Moandukaums. TennoobMeHHNKN OCHaLLEHbI
NPAMbIMW BHYTPEHHUMW TPyOamMu 1 HeCbeMHbIM TPYOHBIM
My4YKOM, @ KOXXYX repMEeTUYHO CBapeH C TpyOHbIMK
peweTkamu. 10 KOHCTPYKTUBHBIM COOBPaxeHnam
TennoobmeHHnkn WRA 200 ocHawatotcs TpybyaTkon

C MakcumarnbHbIMU NapameTpamu. B 3aBucumocTtu

oT TpeboBaHuUi HOpM 1 KOMBUHaLWI MaTepunarnos,

a TakXe OT MakCMmarnbHO JOMYCTUMbIX paboymx
napameTtpoB (P/T) coegmHeHne Tpyb n TpyOHbIX peLlleTok
JocTturaeTcs cBapkoii. [locne cBapku BHyTpeHHME

TpyObl NoaBepraTcs nocneayoLLen pa3sanbLoBKe,

YTO NMPEenATCTBYET BO3HUKHOBEHMUIO LLENEBOW KOPPO3UN.
Mepepnada BbICOKMX TemnepaTyp oTpaboTaHHOro rasa
BO3MOXHa 0e3 CHUXEHNS ONTOBEYHOCTH 3a cHeT
NPUMEHEHNS TEPMO3aLLUTHOIO 3KpaHa, KOTopbIn
npefoxpaHseT MecTa CoeauHeHu Tpybok ¢ TpyGHoM
peLLEeTKON OT Neperpesa, a Takxe OT akKyMynsauuu Tenna,
4YTO B KOHEYHOM UTOre NO3BONSET N36exaTb yCTanocTu
maTtepwvana unu TpewunHoobpasoBaHus B Tpy6HON
peleTke. BO3HMKHOBEHNSI HEAOMYCTUMO BbICOKMX OCEBbIX
YCWUMUIA N3-3a TEPMUYECKOTO PacLUMpeHmns, BbI3BAHHOTO
pasnuyHbiMu paboyrMm COCTOAHUAMU U/ Unu BoIGopom
mMaTepuanos, MOXHO M3bexaTb NyTEM YCTAaHOBKM B KOXYX
oceBoro komneHcatopa. Obe pacnpegenutensHble
Kamepbl NpOCTpaHCcTBa 0TpaboTaHHOro rasza OCHaLLEeHbI
CMOTPOBbLIMU FIHOKaMK, YNPOLLAKOLLMMU O4YUCTKY BHYTPEHHMX
Tpy6 6e3 gemoHTaxa TpybonpoBoagoB 0TpaboTaHHOro rasa.

KomnoHeHT Matepuan

BHyTpeHHue Tpyobi Hepx. cTans, 1.4571

Tpy6Hble peLueTku Hepx. cTanb, 1.4571

Meperopogku Hepx. cTanb, 1.4571
Koxyx St35.81
PacnpepenutensHas kamepa, BXog rasa St35.81/P 265 GH

PacnpenenMTeanaﬂ Kamepa, BbIX04
rasa

Hepx. cTans, 1.4571

[TokpbiTne AntoMMHMEBast kpacka Ha OCHOBE CUI-
KOHOBOW CMOTbI
Mopauva cpeab! Makc. pa6oyee n36bITO4HOE AaB-
nexve
MexTpy6HOe NpoCTpaHCTBO 10 6ap
TpybHoe npocTpaHcTBO 0,5 6ap*

[abapuTHble pasmepbl TENNOOGMEHHUKOB JaHHON CEpUM NpUBEAEHbI B COOTBETCTBYIOLEM (hOpMynsipe.

O6nactTu npumMeHeHUA

TennoobmeHHmkn WRA 200 paspaboTaHbl cneunanbHO Ans
pereHepaumu Tenna oTpaboTaHHbIX ra30B CTaLMOHaPHbIX
ABuratenein BHyTPEHHero cropaHus 6noyneix TOLL. B 3aBu-
CMMOCTW OT NPUMEHSIEMOr0 Buaa Tonnuea (au3enbHoe, npu-
POAHbIN ra3, buoras, pancoBoe MUnu pacTUTENbHOE Macro) n
B COOTBETCTBMM C TPeOOBaHNSIMU 3aKa34mKa BbINOHAETCS
noabop matepunanos U pa3sMepoB BHYTPEHHUX Tpyo6.

Bbi6op maTepnanoB

B cooTBeTCcTBMM C TpeboBaHMAMU NpaBUI U HOPM AN
N3roTOBMIEHNSA BHYTPEHHUX TPYOOK, TPYOHbIX PELUETOK U
neperopoaok, a Takxe kamepsbl Bbinycka 0TpaboTaHHOro
rasa ucnonb3yTcsa Hepxasetowme ctanu. Kamepa Bbli-
nycka oTpaboTaBLUEro rasa u KoXxyXx U3rotaBnvMBalTCs U3
yrnepoavcTon ctanu. BoamoxHo ncnonb3oBaHune apyrux
KOMOMHaLMIA cnnaBoB U UCNONb30BaHWE cneunanbHbIX
mMaTepuarnos.

CooTBeTCcTBUE

TennoobmenHnkn FUNKE tna WRA 200 moryT nocras-
NATbCS B COOTBETCTBUM C TpeboBaHUAMM Bcex rocyaap-
CTBEHHbIX N MEXAYHapOAHbIX OpPraHoB HaA3opa, Mpasum u
HOPM, BKlO4asa AnpekTnsy no obopygosaHuio, paboTatoLle-
My nog gasnenunem, AD 2000, ASME-VIII, Div. I, U-Stamp,
TEMA-Standard n CHINA-SQL. Bo3amoxeH y4yeT TpeboBa-
HWUI 3aBOACKMX CTaHAAPTOB WM TEXHNYECKOro 3ajaHuns
3aKasyuka.

CtaHpapTHasa JOKyMeHTauus

K cTaHOapTHOM AOKYMEHTaunn AaHHbIX KOXKYXOTPYOHbIX

TennoobMeHHNKOB OTHOCATCS:

+ PykoBogcTBa No akcnnyaTauum n TexobcnyXxnsaHunto

+ CByaeTenbCcTBa 0 NPOBEAEHNN TMapaBINYeCcKX
ncnbliTaHUn

* [leknapauunun/ceugeTenscTsa 0 COOTBETCTBUM

WRA 200,
TepMo3alyuTHbIi 3KkpaH

Onumu

MpumeyaHus

St35.81

TpaBnexue n naccvBaLns HepX. cTanu

KoHTp. n3bbITouHOE AaBneHue Makc. pa6oyas Temneparypa

150°C
550°C

* Pac4eTHoe 13bbITouHoe faBneHue 6 6ap.



KayecTBO, rapaHTMpoOBaHHOE cneuuanmcTaMmm

KayecTBO 03Ha4yaeT HagexHOCTb. Kaxablin annapaT npovs-
BogctBa FUNKE npoxoaut rugpaBnuyeckue UcnbiTaHus un
Opyrue TUnbl KOHTPOMS CornacHo TpeboBaHUSIM 3aKka3yMKoB
1 AENCTBYHOLLMM HOPMaM CEPTUMMKALIMOHHBIX OPraHoB, K
OCHOBHbIM M3 KOTOPbIX OTHOCATCS:

» American Bureau of Shipping (ABS) FUNKE nmeeTt ceptudmkat
» Bureau Veritas (BV) DIN EN ISO 9001:2008, a Takxe:
» Det Norske Veritas (DNV)
» EBponelickme HOpMbI ANnsi cocyaoB, paboTatoLmx nog * ASME U-Stamp
nasneHnem 97/23/EG (DGRL) * GOST R (Bkn. paspelueHne PoctexHagsopa 1 CaH.-
* Germanischer Lloyd (GL) anuaeM. 3aknioyeHme)
* Lloyds Register of Shipping (LRS) » HPO/DIN EN 729-2

» Schweizerischer Verein fur technische Inspektionen (SVTI)  « China certificate
+ O6beauHeHue TexHaasopa (TUV)
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FUNKE “\.

no Bonpocam npoaax v noanepxku odbpawamrech:

Bonrorpag (844)278-03-48, BopoHex (473)204-51-73, EkaTepunbypr (343)384-55-89, KasaHb (843)206-01-48, Ydpa (347)229-48-12,
KpacHogap (861)203-40-90, KpacHosipck (391)204-63-61, Mocksa (495)268-04-70, Camapa (846)206-03-16, CapatoB (845)249-38-78,
HwxHuin Hoeropog (831)429-08-12, HoBocunbupck (383)227-86-73, PocTtoB-Ha-[oHy (863)308-18-15, CaHkT-MNeTepbypr (812)309-46-40,

eauHbIn agpec fke@nt-rt.ru
Be6-cant funke.nt-rt.ru





