PA3BOPHbIU
MNACTUHUATBIN
TEMNNIOOBMEHHUK

YCTOMUUBASA TEMNJIONEPEOAUA
C BbICOKON 90 OEKTUBHOCTbIO




UTto Takoe pasbopHbIn

nnacTUHYaTbIN TenJIoo0oMeHHUK?

PazbopHble nnacTMHUaThle TENSTOOOMEHHUKM — 3TO
30dEeKTMBHbIE, KOMMaKTHbIE 1 BHeprocbeperawoLve
CUCTEMbl  TEMSI00BMEHa, KOoTopble paboTalT ¢
BbICOKON  3pPeKTMBHOCTLIO. OHM  obecneumsatoT
nepemdavy Tensa Mexaoy OByMA  PassivuHbiMU
XMOKOCTAMM 6e3 cMellvBaHna 6iarogapss CBOEM
nacTUHUaTOM CTPYKType. 3T CUCTEMblI UMEIOT
LUMPOKWMA  CNEKTP  MPUMEHEHUs, OCOBEHHO B
npoueccax OTOMJIEHUS, OXSIaXOEHNA U NMOOrOTOBKM
ropsiuen sofdbl. [pendnaraemble KomMnaHuen Tanpera,
pa3bopHble nnacTMHUaTbie TENSTOOOMEHHMNKI
MCNOSb3YIOTCS HA MPOMBbILLSIEHHBLIX NPEONPUATUNAX, B
cucTemMax OTONsIeHus, BEHTUAALMM ]
KOHOVLUMOHMPOBAHUS BO3MyXa, Ha NPednpuUsaTUaX rno
nepepaboTke  MNUWEBLIX  MPOOYKTOB W Ha
SNEKTPOCTaHUMAX Brarodapa CBOeW MepedoBoOwn

KOHCTpPYKU1A n rMOKIMM BO3MOXHOCTAM
MCNoJSIb30BaHN4A.

MpuHUuun paboTbl

PaboTta Pa3b0opPHbIX MsacTUHUATBLIX

TEeN0OBMEHHNKOB OCHOBaHa Ha LMPKYNaUuuy OByX
XUOKOCTEN MNPKY  pas3HblXx  TemnepaTtypax Mexay
NOBEPXHOCTAMMU MJ1ACTUH. Obe XKMOKOCTU OBMXYTCHA B
MPOTVBOMOSIOXHBLIX — HanpaBneHusx, obecneunBas
MakCUMasibHyIO Tersonepenadyy. YMaoTHEHUS Mexay
nnacTuHamm npenoTBpaLlaloT CMeLlMBaHVe
XMOKocTen, obecrneumBaa repMeTUUHOCTb. KaHanbl
Ha  MnacTMHax  ycunmBailoT — TypOyneHTHOCTb
XMOKOCTW, cnocobcTByA 3ddEeKTMBHOMN
TENSIONPOBOAHOCTI.

Ota cuctema  pocturaet  Bonee  BbICOKOW
3QPEKTUBHOCTM MO  CPaBHEHWIO C  BXOOHbIMU
TemMnepatypaMmM 3a CUET B3aUMHOrO  MOTOKa
xumakocTten. OCoBeHHO MpU CUMbHO TypPOYyIEHTHOM
MOTOKE MJIeHKa XMOKOCTW BOAM3M MOBEPXHOCTU
NIacTVHbl CTAHOBUTCHA TOHbLUE, UTO yBenMuMBaeT
KO3GOMUMEHT  Tennonepedaun u  obecrneunsaet
Bonee BbICTpylo Tersonepenadvy. 3T OCOBEHHOCTU
aenatoT pa3bopHble MIacTUHUATHIE TENNTOODMEHHUKM
BbIGOpOM, KOTOPbLIN coueTaet BbICOKYIO
NPOU3BOOUTESNBHOCTL C  HUBKKMKM  3aTpaTamMun  Ha
SIIEKTPOSHEPIUIO.

Mpeumywectea

m Bbicokasa a¢peKTUBHOCTL Tennonepenavuu
ObecrneurBaeT MakCUMasbHYIO Tersonepenadvy 3a
CUET YCOBEPLUEHCTBOBAHHOW CTPYKTYPbl MAacTuH U
BbICOKOTYPOYSIEHTHOIO OBUXEHUS XXUAKOCTU, NOBbILLAs
SHEProadGEKTUBHOCTL U CHUXas SKCMlyaTauMOHHbIE
pacxonbl.

= YCTOMUUBOCTDb K BbICOKOMY AaBJIEHUIO
[MpouHaa KOHCTPYKUMA BblOEPXMBaAET BO3OENCTBUE
XMOKOCTEN MO BbICOKMM OaBfieHveM, obecrneursas
BesonacHyto aKCnnyarayumio, 0COBEHHO B
NMPOMBILLSIEHHBIX  YCIOBUAX, TPeBYIoWMX  BbICOKOro
naBfieHus.

® [epMeTUUHOCTb 1 6e3onacHOCTb
YMOTHEHVS NpedoTBpaLlaloT CMeLLMBaHME XUOKOCTEN
M yTeuky, obecrneurBasa GezonacHyio U aGpGeKTUBHYIO
paboTy, uOeaslbHO MOOXOOAT MNIA  MPUMEHEHUI,
TPEDYIOLNX CTPOrOW 3aLLTLl OT yTeuek.

® Koppo3noHHasaA CTOMKOCTb
[M1acTUHbI, U3roTOBSIEHHBbIE 13 KOPPO3MOHHO-CTOMKMX
martepmanoBs, obecneumBaldT  YCTOWUMBOCTb K
arpeccuBHLIM XUMWUECKUM CcpedamM 1 MOPCKOM BOME,
rapaHTVpya ONUTEeNbHbIN CPOK 3KCTyaTauum.

® KOMNakTHbIA On3anH

Bnaromapsi KOMMakTHOM W 3KOHOMSALEW MeCTo
KOHCTPYKLN pasbopHble nnacTyHuUaTbhle
TEN00BMEHHVKI obecneuvsaioT BbICOKYIO
NPOV3BOOUTESNIBHOCTb B OrPaHUYeHHOM MPOCTPAaHCTBE.
OTO TakXe CHMXaeT 3aTpatbl Ha YCTaHOBKY W
aKcnyatayuio.

B Jlerkas ounctka u obcnyxxmsaHue
KOHCTpYKLUMS C padgernbHbIMM NacTHaMmm obrervaet
0BCNyXXMBaHME U OUNCTKY, YTO BBIFOOHO OS15i CUCTEM,
TPeBYIOLLIMX YaCTOW OUNCTKM.

® [MOKOCTb U HacTpomKa
MoryT BbITb U3rOTOBEHBI MO MHAMBYOYANTbHOMY 3aKagy
C pas3IMUHOM NPOU3BOONTENBHOCTLIO M BApUaHTamMm
MaTtepranos Ons yOoBETBOPEHUS pa3HOOBpPasHbIX
NPOMBILLIIEHHBIX TPeboBaHNM, UTO obecneunBaeT
LUMPOKYIO YHNBEPCASTBHOCTb MPUMEHEHNS.

B DHeproa$ppeKTUBHOCTb
CHmXaeT NoTpebrieHme SHeprm 3a CUET BbICOKOM
3QPEKTMBHOCTM TENONEPEnaum, CHXAET
SKCNyaTayMoHHbIe pacxodbl 1 obecneurBasT
YCTOMUMBOE PELLEHME.

® CtabunbHOCTb NPOU3BOAUTESNIBHOCTU
ObecneumBaeT BbICOKYIO NMPOU3BOAMUTENBHOCTb U
3QPEKTMBHOCTb Aaxe Npw AMTESNbHBIX YCIIOBUAX
KCMNyaTauunm, rapaHTUPys HENpPepPbLIBHYIO K
HageXxHylo nepenavy Tenna.



O6nacTu NnpUMeHeHus

PasGoprle nnacTuHUaTble TEMNTOOOMEHHMKI HAXOOAT LLUIMpOKoe
NPMMEHEHME B Pa3JIMYHbIX NMPOMBILLITEHHBIX 1 KOMMEPUECKUX LEeNAX:

HVAC cucrtembl

[Mpeonaraet apPeKTUBHLIE PELLEHNA

B CHICTEMAX OTOIMJIEHNS, BEHTUMISALNU
KOHOMLMOHMPOBaHWA BO3Oyxa.

XumMmunueckasi u papmaneBTuyeckas
NPOMBbILLSIEHHOCTb

MoeanbHo nooxoauT ASA KOHTPOSA
TeMneparypbl B XUMUUECKNX peakLUsX v
npoLeccax dpapmaLeBTUUECKOrO
NPOM3BOOCTBA..

NMpuMeHeHUe B CTpoUTENBbCTBE

ObecneuvBaeTr o0deKTMBHYIO Nepenavy
Tenna B CUCTEMAX LIEHTPasIbHORO OTOMSIEHNS
W OXJI2XAEHUS AN XUbIX 30aHNN, 0PUCOoB,

BOMbHNL, LKOS M FOCTUHWLL.

MNMuweBas NPOMBILSIEHHOCTb U
NPOU3BOACTBO HAaNUTKOB
ObecrneunBaeT KOHTPOJIb TEMMNepaTypbl B
mpoLieccax nepepadoTKy MULLEBbIX
MPOOYKTOB, MAcTepU3aLI 1 MOSIOKa U
MPON3BOMOCTBA HAMNTKOB.

He¢Texmmusa u HepTenepepaboTka
ObecreurBaeT HaOexHylo paboTy B
YCIOBUSIX BBICOKMX TEMMepaTyp 1 OaBiIeHUs
Ha HedTenepepabaTbIBAOLLIMX U
HePTEXMMUUECKKX 3aBOMAX..

MpennpuaTrs No NPOM3BOACTBY
MeTasuia U niactmka

Mlcnosb3yeTcs Ha MPOU3BOOCTBEHHbIX
JIMHUSX, TREBYIOLLIX OXMaXOEHUs U
pekynepaLun Tensna.

AnekTpocTaHuumn

VicnonbadyeTcd ongd pekynepauum tensa
M NOBbILLEHNS 9GPEKTVBHOCTA B
TENSIOBLIX, Fe0TEPMasIbHbIX 1 OPYTrX
cyYcTEMaxX MPON3BOLOCTBA SHEPTUN.

Mopckue 1 cynoBble NPUMEHeHNUs
McnonbayeTcsa ons oxnaxmnoeHus
OBUratesiel U KIMMaT-KOHTPOJSIA Ha Cydax.




TexHuueckaa cneyundukauus

PaszbopHble mnacTnHuUaThlie TENI00BMEHHMKMN
pa3paboTaHbl C YUETOM OCODBbIX TEXHUUECKMX
XapaKTePUCTUK, 0becrneumBaloLLimx
BbICOKOSOEKTUBHYIO TEnsionepenauyy.

MaTepuanb! niacTuH

N3roToBMEHbI M3 KOPPO3INOHHO-CTONKIMX
MaTepuraroB, TaKMX Kak HepxaBetollas cTab
(AISI 304, AISI 316), TUTaH 1 HMKeNeBble
CnJiaBbl, UTO MOBLILIAET OO/ITOBEUHOCTb B
Pa3INUHBIX XUMUUECKUX cpenax.

MaTepwuarnbl npoksnanok

YNNOTHEHNS M3 3NaCTOMEPHBIX MaTepUaros, Takmx
kak NBR, EPDM u Viton, Boibyipatotca B
33aBMCKMOCTM OT TUMNa XNOKOCTU U
TemMnepaTypHbIX yCIoBuiA, obecneuneas
FEPMETUUHOCTb M HAOEXHYIO PaboTy CUCTEMBI.

ConpoTuBJieHME OABJIEHUIO
YcTonums K AasneHvio 0o 25 6ap, nooxoamt
0715 CUCTEM BbICOKOro AaBsieHus.

TemnepaTtypHbIA AnanasoH

PaboTaeT B onana3oHe Temneparyp ot -20°C
0o +180°C, obecneumBas yHMBEPCASIbHOCTb
AN Pa3IVUHBIX IPUMEHEHNI.

KoMnakTHbIV ou3anH

KoMnakTHast KOHCTPYKLUA obecneunBaeT ferkyio
YCTaHOBKY B OrpaHNUeHHOM NPOCTPAHCTBE, UTo
MO3BOJSIAET OKOHOMMUTb Ha YCTAHOBKE 1 3aHMMaEMOM
MpOCTpaHCTBe.

MpocTaqa yctaHoBKa 1 obcny>usaHue
MonyfibHas KOHCTPYKLMS NO3BOSIAET JIErKO
3aMeHaTb NNaCTUHbI M MPOKIaOdKK, a Takxe
pPacLUVPATL NPOU3BOANTESNIBHOCTL MPK
HeoBXoOVMOCTW.

Bbicokas 2¢peKTUBHOCTb Tensionepenaum
CneumanbHast KOHCTPYKUUA NIIacTUH C
KaHanamm cnocobcTayeT TypBOyneHTHOMY
OBVIXEHWMIO XMOKOCTU, MaKCUMaribHO
yBenmumeasa 3GGeKTMBHOCTb TeNonepenavn
1 CHUXaaA NOTpebneHne SHeprn.

Mb6Kue BapmMaHTbl EMKOCTU

LocTynHbI MacTUHbl Pa3NIMUHBIX PA3MEPOB U B
Pa3HbIX KONMUecTsax oid yaoBETBOPEHUS
Pa3NNUHBIX NOTPEBHOCTEN MPOMBILLIIEHHOMO
NPVIMEHEHNS.

KOMMNOHEHTbI NNacTUHUATbIX
TennoobMeHHNKOB

MnacTyHYaTble TEMI00OMEHHNKY Tanpera COCTOAT 13
KJTIOUEBBIX KOMIMOHEHTOB, 0BecneumBaloLLX
3QPEKTMBHYIO paboTy:

Ha>kxuMHble nnacTuHbI (pama)

M3roToBfIEHHBIE M3  MPOYHOW  YIJ1EPOONCTON
CTasv, 3TW MacTUHbl YOEPXMBAIOT MacTUHbl K
npokiankm BMecTe. OHM NOKPbITHI MOPOLLKOM ANd
3aLUmnThI oT KOPPO3U " OCHaLLEeHbI
BXOOHBLIMU-BBIXOAHBIMU COEOMHEHNAMM 7
TEXHUYECKON  MHOOPMALMEN Ha  MNepedHen
nracTmHe, B TO BPeEMs] KaK 3adHsAs niacTtuHa
MOXeT OblTb JIerko OTOOBMHYTa Hasad ond
0BCYyXMBaHNA 11 OUUCTKMU.

lMepeHocka n HanpaenaoLWas NiaHKa
[NloooepxuBamTe MNacTHbI CBEPXY W CHU3Y,
UToBbbl OHWM OblIM  BLIPOBHEHBI U YCTOMUVBHI,
CMocoBCTBYSA YCTOMUMBOCTW MakeTa My1acTUH.

Tennonepenatowime NAacTUHbI

3T nnactuHbl  obferyaioT nepegadvy  Tensia
Brarogapsa CBOem KaHanbHOM CTRYKTYPE, KoTopasi
cosfaet BbICOKYIO TypPOYJIEHTHOCTb.
3roToBIeHHbIE 13 MPOYHBIX MaTEPUASIOB, TaKKX
Kak HepXaBeioLLas cTtasib, TUTaH Ui XacTension,
obecneurBaloT OAHOPOOHOE pacrpenesieH e

XUOKOCTEW.
[ ]

Mpoknanku

13roToBEHHBIE 13 3STACTOMEPHbBIX MaTeEpPUarios,
Takux kak NBR, EPDM v BUT, 3TV YMSOTHEHNSA
HaMPaBMAOT XMOKOCTb MEXOY NAaCTUHAMM U
obecneurBaloT repMeTUUHOCTb. Co BPEMEHEM
creayeT NPoBOANTb TEXHUUECKOE 0BCy X BaHWE
MPOKJIaOoK, TEPSAIOLLIMX FTMDKOCTb, 1 NMPW
HeobXxoOMMOCTV 3aMEHATb WX.

MepBas ¥ NnocnenHsAs NacTUHbI

BepxHaa nnactvHa npemoTBpallaeT  KOHTaKT
XVOKOCTU C MepedHe pamMoli, B TO BpeMs Kak
TopLieBad MacTHa MOJSIHOCTbIO 3aKkpbiTa U
NPenoTBpaLLaeT YTeUKY XMOKOCTU U3 CUCTEMBI.

r——

Hanpaensiowas naHesnb

Pamka-nocnenoBatesib



Tunbl N1acTUH

[MnacTuHuUaTbie TenToobMeHHVKK Tanpera
npenaraioT PasfinuHble TYMbl MacTVH,
paspaboTaHHble O5151 YOOBETBOPEHUS KOHKPETHBLIX
TpeboBaHUIN NPUMEHEHUS, ONTUMUIUPOBAHHbLIE 0515
obecneveHVa onpeneneHHoro nepenana naBeHns
M NPOV3BOONTENBHOCTM TEMonepenavn:

LWnpokoyronbHas nnactuHa (TL — H Teta)
ObecrneumBaeT MakcMMaribHyLO Tensionepenauyy,
co3aaBast BbICOKYIO TypOyNeHTHOCTb C MOMOLLbIO
LLUMPOKMX KaHanos. MNooxoauT Oia XWOKOCTEN C
DonbLUOW pasHULEN TeMnepaTyp 1 UMeeT
OTHOCWUTENBHO BBICOKWM Mepenan OaBfeHIs.

Y3koyronbHas nnactuHa (TK — L Teta)

C boree y3KMMK KaHanamm OH NpeanoyTuTeneH ans
MPUNOXEHNN, TPEBYIOLNX HU3KOM NOTepy daBfeHns.
XoTa Tennonepenaya HEMHOMO HXE, YUEM Y
LUMPOKOYTOfIbHOW MIACTWHbI, OH MOeasibHO NOOXOONT
ON9 cUCTeM, rae nafeHne OaBfeHns UMeeT
peLlaoLee 3HaueHVe.

KomM6uHunpoBaHHas nnactuHa (M Teta)

CoueTaeT B cebe XapaKTePUCTUKM LIMPOKOYOSIbHbIX
M Y3KOYrOSbHbIX MIacTuH. 3Ta nracTyHa
onTUMM3MPYET BanaHc Mexay Tennonepenadvel 1
nageHMeM OaBfeHus 1 UCMoSb3yeTCa B CUCTEMAX,
TpebyioLLX BbICOKON NPOU3BOOUTESNTBHOCTM.

MepBas nnacTuHa

CoueTaeT B cebe CBOVICTBA LUMPOKOYTOfIbHbIX U
Y3KOYTOJ1IbHbIX M1aCTUH. 3TannactuHa
oNTUMN3VPYeT BanaHc Mexay Tensonepenaven n
noTeper OaBneHns 1 UCMoSb3yeTcd B CUCTEMAX,
TPEBYIOLLMX BLICOKOW MPON3BOAUTENIBHOCTI.

MepBasa nnacTtuHa

OTO TOuKa, B KOTOPOWM XMOKOCTb BbIXOOUT K3
TENoobMeHHMKa. OHa BbIXOOUT MeXAy NnacTuHamMm,
npowenwmMmn  0bpaboTky, U ee Temnepartypa
N3MEHWNach.

TopueBas nacTuHa

OTO  KOMMOHEHT Mexay niacTuHaMK, KOTOPbIN
NpedoTBpallaeT  CMELWVIBaHME  XMOKOCTEM  ©
obecneurBaeT repmMeTU3aLUMIO.

CucTeMHaqa nHTerpauma u
NpoeKTUpoBaHMe

WNHTerpaums pas3bopHbIX nnacTUHUaTbIX
TennoobMeHHKOB B CUCTEMY TpebyeT NpaBuibHOro
NPOEKTUPOBaHMA U BblIbopa KOMMOHEHTOB O/
obecneuveHrs 3GPeKTVBHOM paboTbl CYLLECTBYIOLMX
npoueccos. Tanpera NPedoCTaBsgeT KOMMEKCHYIO

TEXHWUECKYIO MOOOEPXKY U KOHCYJbTaUMOHHbIE
yCrnyrm Ong  MakCcUManbHOM  3GOEeKTMBHOCTM B
KaXmOoM NpoekTe.

Mpouecc npoeKkTupoBaHUA

PacueT TennoBoi Harpysku

OnpeneneHvie KONMMUECTBa NepenaBaeMoro Tenna
(kkan/u) Ha ocHoBe TpeboBaHWI NpoLiecca UMeeT
BaXHOE 3HaueHve Mpy Bblibope TennoobMeHHMKA.
Takne napamMeTphbl, Kak CKOPOCTb MNOTOKAa XMUOKOCTU,
TeMmnepaTypbl Ha Bxoge W Bbixode, urpatoT
peLLatoLL o POSib B pacueTe NpaBUiIbHOM MOLLIHOCTU.

PacueT nagoeHus naeneHns

MporHoauvpyemble  nepenadbl  OaBfeHWs  Ons
NEePBUUHOIO U BTOPUUHOTO KOHTYPOB Onpenensiot
BbIBOP HacOCOB, UCMOSIb3YEMbIX B CUCTeMe. Buibop
NpPaBUIBHOrO pa3mepa YyCTPOoMCTBa B COOTBETCTBUMU
C TpeboBaHMaMM K nepenany nOaBneHus KMeeT
peLlaiolliee 3HaueHve.

Bbibop maTepuana

MaTtepwuan nnacTuHbI

MnacTuHbl  OO/MKHbI  OblTb  M3roTOBJIEHbI U3
HepxaBetolen ctarnm (AISI 304, AlSI 316), TiTaHa nn
HKENEeBOro crniaBa B COOTBETCTBUM C XUMUUECKMU
CBOMCTBAMM  XMOKOCTW. 310  obecneuvmBaeT
KOPPO3MOHHYID  CTOWMKOCTb W OOSTOCPOUHOE
MCNOMb30BaHMe.

Matepuan npoknagku

Mpoknaokn 13 NBR, EPDM, Viton n 1. O. cneayet
Bolbvpate C yuyeToM pabounx Temnepatyp W
XVIMNUECKUX CBOMCTB XMOKOCTU. ATO obecneumBaet
rEPMETUUHOCTb 1 HaOeXHYIo paboTy CUCTEMDL.

CuctemMHas UHTerpauund

Bbi6op Hacoca 1 cxema noaKIoueHust

Mpun MHTErpaumm nnacTyHUaThiX
TENNTOOOMEHHVIKOB B CUCTEMY MpPaBUSIbHbIN BEIDOP
Hacoca W pacrosfiokeHe ToueK MOOKJSIoUeHNs
noBblWaloT  obLlyto  3PPEKTVMBHOCTE CUCTEMBI.
CxeMbl MOTOKOB B CUCTEME, e PacrosioXeH
TENNOOBMEHHVIK, OOSTXKHbI BbITb ONTUMU3NPOBAHLI
N9 SHeproaGpGeK TMBHOCTI.

MopyibHas CTPyKTypa 1 pacluMpeHmne
BO3MOXHOCTEN

MonybHast CTPYKTYpa NacTUHUATBIX
TEenNo00OMEHHNKOB obecneuvBaeT nerkyto
MHTerpaumio B cuctemy. [lNpy HeobxoouMocTu
MOXHO [06aBfaATb MMacTUHbI OIS YBEMUeHUs
MOLLIHOCTW.
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‘Tanper,

Bnarogapst 2¢peKTMBHOMY TENIOOOMEHY MeXOy KPOBbLIO,
nocTtynaioLen n3 cepaua npv temneparype 40°C, 1 KPOBbIO,
BO3BpaLLlaloLLencs 13 Hor Npu Temneparype 1°C, oH MoxeT
OOSIroe BPEMS HAXOONTBCS B XOSIOAHOM BOAE, HE 3aMep3asi.
Vcrnonb3ys 3T NPUPOOHbBIE MPUIHLMMBI, Mbl MPOEKTURYEM
HaLLM MHXEHEPHbIE Uydeca — TENI00OMEHHVIKM.
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