FUNKE “\.

NMnacTuH4YaTtble nasiHble TeNJI00OOMEeHHUKHN

YHuBepcanbHoe pelleHne ans NpUMeHeHUs B
MNPOMBbILLIEHHOCTN N KOMMYHanbHOM TEXHUKE

no Bonpocam npogax v noaaepxku odbpawamrech:

Bonrorpap (844)278-03-48, BopoHex (473)204-51-73, EkaTepunbypr (343)384-55-89, KazaHb (843)206-01-48, Ydpa (347)229-48-12,
KpacHoaap (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 Hoeropop, (831)429-08-12, HoBocubupck (383)227-86-73, PoctoB-Ha-[oHy (863)308-18-15, CaHkT-INeTepbypr (812)309-46-40,

eavHbIn appec fke@nt-rt.ru
Be6-cant funke.nt-rt.ru



C napTtHepamu
B Oyayulee

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.

MnactnHyaTble nasHblie TennoobmeHHMkn FUNKE npen-
nararwTcs B CTaHOApTHOM M cneumanbHOM UCMOMHEHUN U
NPUMEHSAIOTCS B Pa3fNIMYHbIX OTPACISAX NPOMbILLNIEHHOCTH,
a TakXe B COCTaBE UHXEHEPHOro 060pynoBaHWA 34aHNI 1
COOPYXEHNN.

KoHcTpykuus
MnactuHyaTtele nasHble TennoobmerHHmkn FUNKE co-
CTOAT U3 NakeTa NPoUNNPOBAHHBLIX TEMNNO0OMEHHbLIX
NNacTUH U3 HepXXaBetLLeln cTanu, pasBepHyThbIX No
OTHOLUEeHUIo Apyr kK apyry nog yrnom 180°. B 3aBucumo-
CTW OT YCINOBWIA 3KCMNyaTaLmmn NnacTuHbl cnaneBarTcs
BaKyyMHbIM CNOCO6GOM C UCNONb30BaHNEM MELHOIO UK
HWKENeBOro NPUNOs B O4UH KOMNAKTHBIA repMEeTUYHbI
6nok. Yepes obpasoBaHHbIe Taknm ob6pa3omM KaHarbl
npoTekalT B NPOTUBOTOKE yyYacTBytoLme B Tennoobme-
He cpefbl (CTaHOapTHOE NPUMEHEHME). ( <
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MpeumywecTBa

TennoobmeHHukmn cepuin GPL, GPLK 1 TPL obecneuu-
BalOT BbICOKYO MOLLHOCTb Tennonepeaayu npu He3Ha-
YMTEenbHbIX NOTEPSX AaBneHusi. ONTUManbHbIN C TOYKK
3peHns TepMoaANHAMMKN NPOodnnb roddprMpoBaHHbIX
NNacTVH U3 HePXKaBeloLLEeN cTanu, a Takke OONOSTHUTENb-
HO BCTpPOEHHbIe TypOyneHTHble nnacTtuHbl (TPL) no3so-
NSAT JOCTUYb BLICOKOW CTENEHU TypOyneHTHOCTH NoToka
Jae npu HU3KUX 06beMHbIX pacxoax, YTo cnocobeTByeT
onTUManbHOMY UCMOMb30BaHNIO UMEKLLIENCS NnoLLaan
TennoobmeHa 1, COOTBETCTBEHHO, BbICOKOI(EKTUBHOMY
npoueccy Tennonepenayn. Kpome toro, TypbyneHTHbIN
NMOTOK B 3HAYUTENBHOW CTENEHN CNocobCTBYET caMo-
OYUCTKE annapaToB, YTO JOMNOMHMTENBHO CoKpallaeT u 6e3
TOro HM3Kue 3aTpaTtbl Ha TexobcnyxuBaHme npu gocTa-
TOYHO ANUTENbHLIM CPOKE 3KCMyaTaumm TeNNo06MeHHU-
koB. MnacTuH4YaThble nasiHble TenI00OMEeHHUKN KOMNaHUN
FUNKE npepnaratoTtcs Ansi BbICOKUX CTYNEHeN AaBneHns
1 TemnepaTtyp 1 OTNNYaKTCA KOMNAKTHON KOHCTPYKLMEN.

O6GnacTu npumeHeHuUs

TunnYHbIMK oBGnacTammu npuMeHeHna nnacTuH4YaTbIX naa-

HbIX TEMNNOOOMEHHNKOB ABNAIOTCA Harpes, oxnaxageHue n

KoHOeHcaums,

* pasaeneHne KOHTypoB cuctem

. 0T60p N pereHepauund Tensja B cCoCtaBe NHXeHepHOoro
06opy,u,0|3aH|/|;1 3,anm7| n COOpy)KeHVII;I, a TaKXe B TEXHO-
Jlormn4yecknx npoueccax

e XonogunbHada TexHUKa

* MallMHOCTpOEeHne

* OXnaxgeHme cMaso4dHbIX Macen

e oTonuTtenbHas / npon3BoACTBEHHAA BOAa

e oTonuTernibHada TexHukKa (conHeque, LeHTpalibHOE U Ha-
nonbHoe OTOI'IJ'IEHMe)

* ucnaputenun / KOHOEHCAaTOopbl B XONIOOUITbHbIX YCTAaHOB-
Kax

¢ BO3ayllHasa Ccyllka

¢ oXnaxaeHme rmapasnnyecknx macen

* CUCTeMbl oOXnaxgeHma MmallmHHOro 060py,EI,OBaHI/I$| n
aBuraTtenen

* No4epXaHue NoCTOsIHHOW TemnepaTtypbl Nnpubopos

* nogorpesartenun

Pabouune cpeabl

MnacTuHyaTble NasiHble MeAHbIM NPUNoeM TennoobmeH-

HVKW NPUMEHSIOTCA ANSt TaKUX Cpea, Kak

* Macna u Macnocogepxalume XnakocTtu

* [MMKOneBble CMecu

* CIMPTHI

* XxnagareHThbl

* ra3bl, BO34yX

* BOAa

* MHOTMe gpyrue (B 3aBUCUMOCTM OT CTOMKOCTN MaTepua-
NOB 1 BA3KOCTU Cpea)

NMpumeyaHne

MnacTuHyaTble NasiHble MeAHbIM NPUNoeM TennoobmeH-
Hukn cepun GPL, GPLK n TPL He pekomeHayeTcs npume-
HATb 4NA cneaylowWwmnx cpea:

* MOpcKasi Boaa

* aMMMak

* leMUHepanu3oBaHHas Boaa

* CUMMKOHOBbIE Macna

* cpeAbl C BbICOKOWN KOHLEHTpaLuuel Xxnopuaos

D,nf-l clyiy4yae npuMeHeHus c

* aMMUakoMm

* feMuHepanu3oBaHHoON BOAOW

* CUIIMKOHOBbLIMY Macnamm

PEKOMEHAYIOTCS NNacTUHYaTble NasHblE HUKENEBbLIM
npunoem TennoobmeHHnkn cepumn NPL.



Cepuun GPL / GPLK

HaHHble cepumn pa3paboTaHbl 4ns YHUBEPCANbHOIo Npu-
MeHeHUdA Co cpegamum C MOHUXEHHOW BA3KOCTbI. OTnnyn-
TenbHoOM XapaKTepMCTI/IKOVI Tennoo6MeHHUKOB ABNSeTCs
CGanchprBaHHoe COOTHOLLEHNE BbICOKOWN MOLHOCTHU
Tennonepengaydn n HU3KMX NoTepb AaBneHnA. onTu-
ManbHbIA C TOYKU 3pEHUS TePMOAMHAMUKN V-00pasHbIv
npO(bI/IJ'Ib nnacTuH No3BondeT A0CTUYb BbICOKOW CTeneHun
TypGyHeHTHOCTM NOTOKa AaXe Npu HU3KNX 06beMHbIX pac-
xoaax, 4to CI'IOCOGCTByeT onTuMasribHOMY MCNoNnb3oBaHUIO
uMetoLlenca nnowaaun TennoobmeHa.

CneumnanbHble cepumn NPL

KoHcTpykumsa n npuHumn paboTtbl ngeHTudHbl GPL / GPLK.
OTnunynem aBnaeTcs navika HUKeNeBbIM NPUMNoeM.

B ceueHnmn: TennoobmeHHuk cepun TPL ¢ TypByneHTHbIMK
nnactnHam u TennoobmeHHukn cepum GPL / GPLK

TexHU4Yeckue xapakTepPUCTUKH

Pa6ouune ycnoBus

Cepus Makc. pabouee paBneHue (6ap)
GPL/GPLK 30/3a uckn. GPLK 80: 16 6ap
TPL 30/TPL 01 + 02: 25 6ap
GPLS 30
NPL 16

CneunansHas cepus GPLS

CtaHaapTHbI TENNOOOMEHHMK NOBLILIEHHON HAAEXHO-
CTW C ABOWMHbLIMW NnacTMHaMn. Kaxxablii TennoobMeHHbIN
3NEeMEHT COCTOUT M3 ABYX CNasiHHbIX NNacTuH. Mpu aTom
TEeNnNoobMeHHbIEe 3NTIEMEHTbI HE CNanBakTCs NO HapyXXHO-
My NEPUMETPY U B Criy4Yae BO3HMKHOBEHUS yTEUKU cpeaa
BbITEKAET Hapyxy.

Cepusa TPL

Cepus TPL paspaboTaHa cneyuanbHO Ansi NPUMEHEHUS

B MalUMHOCTPOEHUUN 1 NPON3BOACTBE MPOMbILLIIEHHOMO
obopynoBaHusa (Hanpumep, AN oXNaXaeHus ruapasnu-
YECKUX U MOTOpPHbIX Macen). O6bemM NPOTOYHLIX KaHanoB
TennoobmeHHunkos cepun TPL go 80% Gonblue obbema
KaHanoB annapaToB C KNacCUYeCKUMU TENNOOOMEHHbIMMU
nnactuHamu. bnarogaps cneumanbHbIM TYpOYNeHTHbIM
nnactuHam, acpekTMBHOMY AMaroHansHOMY NOTOKY cpef
N MakcMarnbHOMY HOMUHaNbHOMY AnaMeTpy npucoeau-
HEHWI, JOCTUraeTCs BbICOKasi MOLLHOCTb Tennonepeaayn.
Pa3nunyHble ucnonHeHnst ykasaHHbIX 3IEMEHTOB NO3BO-
NS0T oNTMManbHO nogobpaTe TENNO0OOMEHHUKN ANS pas-
NNYHBIX CNyYaeB NpUMeEHeHUs. B cnyyasx npumeHeHns
cpepn C BbICOKOWM BA3KOCTbIO TENNOOOMEHHNKN cepun TPL,
6narogaps cBoel BbICOKOWM 3hpeKTUBHOCTU, UMEIOT 3Ha-
YnTenbHblE NPENMYLLIECTBA MO CPaBHEHMWIO C pabopHbIMK
nnacTUH4YaTbiMy TENN00OMEHHMKaMU.

Makc. paboyee naBnenue (6ap) Makc. paboyas Temnepatypa (°C)
ANf cneuuanbHOro UCNOMHEHUA
45 200/150
200
200
27 200
MowHocTb

o1 2,0 no 6 000 kBT

MaTepunansl

[lna nsrotoBneHns NNacTuH CNonb3yeTcsa cTaHaapTHas
HepxxaBetowas ctanb 1.4401 / AISI 316. Npu nponssoa-
ctBe annapatos cepuit GPL, GPLK n TPL npumeHsieTcs

mMeAHbIi npunon. Ansa cepun NPL ucnonb3yetcs Hukene-
BbI MPUMNOW.
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Mpunoi
MegaHbI# HukeneBbit | A (Mm)
GPL2 NPL 2 230
GPL3 NPL 3 325
GPL 4 NPL 4 171
GPL5 NPL 5 332
GPL6 NPL 6 529
GPL7 NPL 7 529
GPL8 529
GPL9 798
GPL 10 870
GPLK 10 206
GPLK 20 194
GPLK 30 3N
GPLK 35 466
GPLK 40 306
GPLK 50 304
GPLK 55 522
GPLK 60 504
GPLK 70 528
GPLK 80 527
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KonunyectBo
nNacTuH

MepaHbI# (N) (makc) A (Mm)
TPL 00-K 60 274
TPL 00-L 60 439
TPL 01-K 90 383
TPL 01-L 90 631
TPL 02-K 120 488
TPL 02-L 120 818

N = KonunuyecTtBo nnacTtuH

Cepuu GPL / GPLK

OnLlI/IﬂZ KpeneXHble HOXKN

o O

omo

BHewHue

106
124
106
124
245
246

O O
O O OmO

BHewHue

B (mm)
1M
M
168
168
225
225

|

E (mm)
12+2,3xN
12+2,3xN
12+2,3xN
12+2,3xN
12+2,3xN
14+2,4xN
14+2,4xN
14+2,4xN
23+2,4xN

8+2,27x(N-1)
10+2,25xN
10+2,3xN
10+2,3xN
10+2,4xN
10+2,4xN
10+2,4xN
10+2,4xN
11, 5+2,4xN
11+2,85xN

E (Mm)
6+4xN
6+4xN
6+4xN
6+4xN
6+4xN
6+4xN

1: rpetowas ctopoHa BXO[4

2: HarpeBaemas cTopoHa BbIXO[
3: HarpeBaemas ctopoHa BXO[
4: rpetowas ctopoHa BbIXO[

Pa3mepsbl
PaccTtosiHne Mpucoeau-
Mexay npucoeam- HeHus
HeHUAMM
C(mm) | D(mm) | (ctaHpapTH.)
182 43 G 3/4"
279 43 G 3/4*
120 73 G 1
281 73 G 1
478 73 G 1
460 200 G2°
421 161 G212
690 161 G21/2"
723 237 DN 100
172 42 G 1/2¢
154 40 G 3/4
278 40 G 3/4"
432 40 G 3/4
250 50 G 1
250 70 G1°
466 50 G 1
444 64 G 1
456 174 G2°
430 148 G21/2"
Cepusa TPL

Pasmepbl
PaccTosHune
Mexnay npucoeam-
HeHUAMM
C(mm) | D(mm)
213 50
378 50
309 94
557 94
403 140
733 140

Mpucoeau-
HeHus

(ctaHpapTH.)
G1*
G1*

G11/2
G11/2"
G2°
G2*

KonuuyectBo
nnacTuH

(N) (makc)
50
50
100
100
100
150
260
260
360

60
60
60
60
100
100
120
120
160
140

1: rpetowas ctopoHa BXO

2: HarpeBaeMmas cTopoHa BbIXO[
3: rpetowas ctopoHa BbIXO[

4: HarpeBaeMas cTopoHa BXO[

Makc.
pacxop

(m3/4)
13
13
45
45
70
70

PacnonoxeHue npucoeanHeHui
Ha CTOPOHAX MOXET MEHATLCS, NpU
3TOM NMPOTMBOTOK CPEA AOMKEH

COXpaHATbCA.

Bec B nyctom
COCTOSIHUM

(kr)
0,06xN+1,1
0,08xN+1,3
0,06xN+1,2
0,12xN+1,6
0,24xN+2,0
0,60xN+5,5
0,54xN+10
08xN+11,5
1,25xN+39,5

0,81+0,04x(N-1)
0,8+0,05xN
0,84+0,07xN
1,37+0,113xN
1,5+0,135xN
1,6+0,15xN
3,140,22xN
3,5+0,24xN
7,2+0,52xN
8,5+0,49xN

06bem

06bem/
KaHan

(n/ kanan)
0,03
0,045
0,03
0,065
0,1
0,23
0,22
0,4
0,6

0,025
0,025
0,04
0,063
0,055
0,065
0,095
0,107
0,232
0,289

Onuus: yOonNVMHEeHHada KoHeYHasda niun-

Ta C OTBEPCTUAMU NOA KpenneHusa

Unu KpenexxHbiIMU HOXKaMun

Bec B nyctom
COCTOSIHUM

(kr)
1,7+0,23xN
2,4+0,40xN
2,9+0,48xN
4,8+0,87xN
5,0+0,83xN
8,3+1,50xN

06bem

O6bem/
KaHan

(n/ kaHan)
0,098
0,134
0,206
0,321
0,351
0,574



NMpucoeanHeHus
TPL/GPL/GPLS/NPL

CTtaHpgapTHOe UCNOMHEHME:!
* WITYyLUep C Hapy>xHoW pe3bboi

Onuus:
* lWITyUep A4NS npunanku M3OJ1$ILI,VI$| (OI'ILI,VIFI)
* WITyLep C BHyTPeHHew pe3bboi
* chnaHueBoe NpMcoeanHeHne no 3anpocy Tennousonauus
MonuypeTtaHoBas neHa ¢ TennocTonkocTblo oo 135° C.
GPLK TennonsonsiLmMs BbINOIHEHa, KaK NPaBuIo, B BUAE ABYX
CtaHaapTHOE UCNOMHeHne: nonyunnMHapoB € 3axXmMmamu
* WTYyLUeEp C Hapy>xHoW pe3bboi
* pe3bboBble coeaUHEHNSI XOHO,D,OVI3OJ1$I uumsa

Msonauusa ¢ aHTnangdysmMoHHbIM CroeM Ha OCHOBE
6yTagueH-HuTpuneHoro kaydyka (NBR) ¢ Tenno
ctorkocTbio go 105° C. MNocTtaBnsietcsa B Habope ans
CaMOCTOSATENbHOr0 HaKNnenBaHus.

KpenneHus (onuus)

TPL

* YAnNnHeHHasa KoHe4dYHadqa nnuta
* KpeneXXHble HOXKKN

GPL/GPLK/GPLS/NPL

* KpeneXXHble HOXKKN
* HaCTeHHble KpOHLLITeI7IHI:I
* noabeMHble NeTnn

MpuMeyvaHue: KpenexxHble HOXKMU NPUMEHSIIOTCA
Ansa annapaTtoB Becom 6onbiue 10 kr




KayecTBO, rapaHTMpoOBaHHOE cneuuanmcTaMmm

KayecTBO 03Ha4yaeT HagexxHOCTb. Kaxaklin annapaT npoms-
BogctBa FUNKE npoxoaut rugpaBnuyeckue UcnbitaHus u
Opyrue TUnbl KOHTPOMS cornacHo TpeboBaHUSIM 3aKka3yMKoB
1 AENCTBYIOLLMM HOPMaM CEPTUMUKALIMOHHBIX 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 A4St 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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no Bonpocam npoaax v noanepxku odbpawantech:

Bonrorpan (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, Capatos (845)249-38-78,
HwxHuin Hoeropog (831)429-08-12, HoBocunbunpck (383)227-86-73, PocTtoB-Ha-[oHy (863)308-18-15, CankT-MNeTepOypr (812)309-46-40,

eauHbin appec fke@nt-rt.ru
Be6-cant funke.nt-rt.ru





