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Pe3uHoBble TpyObI
Pe3uHoBble Tpyb6onpoBoabl

Pe3uHoBble (PUTUHIU

Ins TpaHCNOPTUPOBKM KOPPO3URHBIX 1
abpasunBHbIX MaTepmarnos, HanpuMep,
TaKMX Kak KBapL, rpaHynaThl,
CTEKNAHHbI 60, CONU, KNCNOTHI,
rpaHynMpPOBaHHbIA OOMEHHbIW Wnak,
arnomepar, yrofb, 0TX04bl MOKPOro
oboralleHuns, conaHas Kucnora, runc,
CepHucTasa Kucnota, rpaBuii, HaTPOBbIN
WenokK, Wiam u T.n.

Ha anekTpocTaHuusax, ctanennTenHblx
3aBojax, B ropHoa00bIBatoLEl
NPOMBIWNEHHOCTN, XUMNYECKON

NPOMBIWNEHHOCTW, B TEXHUKE 3aLWNTbI
oKpy>Xarouien cpelibl, B CTPOUTENbCTBE
Had- 1 NOA3EMHbIX COOPYXEHUN, Npwu
nobblye rpaBmsa u T.4.




Pe3uHoBble TpYObl

GUR ans npoussoacTea
NPOMBILLNEHHOr0 060pyA0BaHUS

MHoroneTHud u OOMMPHBIA OIBIT O
S M3rOTOBJIEHHIO JETajled IS PE3HHOBBIX
| TpyOOIPOBOJOB Mbl HAKOIMHJIH B cepe
MPOU3BOJCTBA MPOMBIIUICHHOTO 000pY-
noBaHusl. B ycraHoBkax mns  obec-
CepUBaHHsI JBIMOBBIX TIa30B XOPOIIO
, ceOsl 3apeKOMEHIOBATI KOMITCHCATOPBI
I L - L T D :. ) Ha HAcocax MOKpPBIX OUHCTHTEJNICH
; - B 1bIMOBBIX TasoB, TpybompoBOmax s
TUIICOBOM  CYCIIEH3UH KOJIbLIEBBIX |/
Tpy-OOmpoBoax MAiasl  HU3BECTKOBOTO
MOJIOKA ¥ BO MHOTHX JPYTHX MECTaX.
[Ipu TpaHCHOPTHPOBKE INEJOUEH, KHC-
JIOT U COJICBBIX PACTBOPOB PE3HHOBBIC
TpyOBl YAcTO HWMEIOT TPEHMYIIECTBA
Osaromapss  OTCYTCTBHIO  TEIJIOBOTO
pac-mupeHUs. BBITOOHBIM  SIBJISIETCS
TakkKe HX TPOCTOH MOHTaX H
BO3MO’KHOCTb HMCIOJIb30BAHHS CJIOKHBIX
neranen B HEC)KUMAIOLIEHC S
KOHCTPYKIIHH.
Bricokast Tero- U 3ByKOU3OJISIIHOHHAS
CIOCOOHOCTh PE3HHOBBIX TpyO uacTo
MO3BOJISIET ~ OTKA3aTbCsl OT  MCHOJIb-
30BaHHSI MPOUYUX HEOOXOAWUMBIX THIIOB

Lo6blya necka 1 rpaBus

Ve MHOro sner pe3uHOBble TPYOBl H
0COOCHHO BCACBIBAIOIIME M HAINOPHBIC
OTBOIbl YCMEIIHO HCHOJBb3YIOTCS Ha
MJIaByYHX 3eMcCHapsizax. B  Teuenue
MHOTHX JIeT XOpomo ce0sl 3apeKOMeH-
JIOBAJIM TPAHCHIOPTHBIE TPYOONPOBO/BI
IUIsSl CYCIIEH3WH TpaBHsl TIPH BJIAKHOH
noOblue, Kak Ha cylle, Tak U Ha BOJe.
HanHpie TpyOBl HMewT OoJsiee IJUTENb-
HbIH CpPOK CJYXObl MO CPaBHEHHIO C
TpyOONPOBOIAMH U3 CTAJIM WK TBEPAOH
CTaJIH.

PesuHoBbIe TpyOBI MOKHO YCTaHOBHTH B
IJIABalOMEM IIOJIOKEHHH Ha IMOHTOHAX,
BBITOJTHBIM BapHAHTOM IUIABAIOMIKX TPYO [
SIBJISIETCSI MCIIOJIHEHHE C TMOIUIaBKaMH, [
4TO HMeeT OcCOoOble IpeHMyLecTBa B
YCJIOBHUSIX BETPSIHOW HArPY3KH. g




GUR

Pe3uHoBble TpyObl

Xumunueckas
NPOMBILLINIEHHOCTb

B XuMHUeCKOH MpOMBIIUIEH- |
HOCTH XOpomo cebsi 3apeKo- ||
MEHJIOBAJIM KOMIIEHCHPYIOIIHE
npeobpas3oBaTesM Kak 3aMeHa =
IUTSl TIOJIBEPKEHHDBIX HU3HOCY H
MOJIOMKaM KOMOHWHALUsIM U3
npeobpasoBatens U auadpar- =
MEHHOro KomreHncatopa. Kpo-
M€ TOTO OTBOJIBI HMEIOT Ooee |t
JUIATENbHBIA  CPOK  9KCILTya- |
Talid B CPaBHEHHUH C TIPO- ||§
PE3MHEHHBIMH [ETAISIMH TPY-
6onposopa.

Pe3uHoBble Tpy6bl B ropHO4,006bIBatOLLEN MPOMBILIEHHOCTH

IToaroToBka U 00pabOTKa pPyAbl, yriss H MHHEPAJTOB BKJIOUaeT B celsl
TEXHOJIOTHUECKHE 9Tallbl, MPH KOTOPBIX TPeOyeTCsl TPaHCIOPTHPOBKA
CYCTEH3HMH, BbI3bIBAONIMX TOBBIIIEHHBIH H3HOC 00OpymoBaHusi. B
YCTAHOBKAX [Jisi TPOMBIBKH YIJisi (PJIOTALMOHHBIX YCTAHOBKAax H
aQHAJIOTHYHOM OOOPYIOBAaHMH JI€TaId PE3HHOBBIX TPYO HMewT Oosee
IUTMTEJIbHBI CPOK 9KCIUTyaTalHH 10 CPABHEHHIO C MPOPE3HHEHHBIMH
TpyOONPOBOAaMH M3 CTAIM WM IUacTMacchl. Ha cTaseriaBHiIbHbIX
3aBojilaXx TPYOONpPOBOIbI M3 PE3WHOBBIX TPYO HCHOJB3YIOTCS ISt
rpaHyJIMPOBAHHMSI IIUIAKOB U B BOJOMPOBOAAX JIsT BOJbI C OKAJTHHOM.




GUR

Pe3nHoBble TpyObl

TexHuyeckue napameTpbl NPsIMbIX pe3nHOBbIX Tpy6 GUR

GUR cepus 1

. HomunanbHoe
Cepust 1 sBnsiercs KOHCTpvyK”HeH C Luametp [vaMeTp  paenenme DnvHa  Tponér  BecM . Tunbl
BBICOKOSJIACTHYHBIM - M YCTOHUHBBIM - Kgyyrpenuinid  HapyXHbliA OT [0 OT [0 TMNOBO hnaHues
M3HOCY BHYTPEHHHM CJIOEM TOJIIMHOH T 6ap " M W
15 MM ¥ BBICOKOH XEeCTKOCTbIO. TpyOsl
cepud 1 TOAXOHAT Kak MJIs TIPOU3- 200 250 10 25 04 12 4 32 FL, FR, SL, SF
BOJIBHOH TIPOKJAIKH Ha  HEPOBHOM 250 300 10 16 04 12 4 40 FL, FR, SL, SF
MOBEPXHOCTH, TaK M JJIsI MOHTaxa 300 350 10 16 05 12 4 48 FL, FR, SL, SF
TpyOONpOBOJOB  JAJsI  YCTAHOBOK U 350 400 10 16 05 12 5 56 FL, FR
MJIaByYHX TPyOONpOBONOB HA MOHTO-Hax 400 450 10 16 06 12 5 64 FL, FR
HWIH C MOIJIABKAMH. 500 550 16 06 12 5 80 FL, FR
Cepus GUR BRI omtumansao 000 660 16 0.7 12 o % FL
MOOXOOUT Uil TPAHCHOPTHUPOBKH abpa- 700 760 10 0.7 6 5 110 FL
3UBHBIX CYCIIEH3WH M HCIIOJIB3YETCS TPH 800 860 10 0.7 8 5 130 FL
N00blue IpaBHS M MecKa, NpH TpaHc- 900 960 10 07 6 6 145 FL
noptupoBke  REA-cycnensuii, BOJIbI 1000 1060 10 08 6 6 160 FL
arnomepata,  B3gemeHHpix  mutamos 1200 1270 0 10 6 6 190 FL

COJISTHBIX CMECeH, OTXOA0B MOKPOTO 0OOrameHusl, TpaHyJjIsiTOB U JIPYTHX BENIECTB, BbI3bIBAIOIINX CHIIbHBIA H3HOC.

CymecTBYIOT CHelHalbHble KOHCTPYKLUHMH PE3HHOBBIX TPYyO, HAIpUMep, ¢ HAKOHEUHHKOM [UIsl BBOJA BO3AyXa H
W3MEpEeHHsI HJIH C BCTPOCHHBIMH HATPEBATEJIBHBIMH 9SJIEMEHTAMH, JHOO K€ TaKHe KOHCTPYKIHH MOryT ObITh
paspaboTansl pupmor immuG crienranbHo Mo 3aNpocy KJIHUEHTOB.

GUR cepus 2
. HomunanbHoe
Cepust GUR 2 HBJ}HCTCH RORCTPYK-iHeH Ovametp  [uametp  pasneHve OnvHa Mponér  BecM Tunbl
13 MacCHBHOH pESHHb} s BHYTPEHHUA HapyXHbliA  OT Jilo) ot 00 TWUMoBOW chnaHues
TPAHCIIOPTUPOBKH  KOPPO3HMHHBIX U " cami oo " y -
arpeccuBHbIX BemecTB. CBOMCTBa pesH-
HBl, CIELHAJbHO PACCUMTAHHOM Ha 65 91 10 40 03 12 35 10 FL, FR, SL, SF
00J1acTh TNPUMEHEeHHUsl, 00pasyloT H3HOA 80 106 10 40 03 12 35 12 FL, FR, SL, SF
COCTOHKHH CJIOH TOJIIHHOH 8 MM B 100 126 10 40 03 12 35 14 FL, FR, SL, SF
CTaHJapTHOH TpyOe. 125 151 10 25 03 12 4 17 FL, R, SL, SF
PesunoBbie TpyObl cepun 2 ocobenno| 150 176 10 25 04 12 4 19 FL, FR, SL, SF
NOOXOAT  JUIi  TpaHCropTHpoBkH| 200 226 10 25 04 12 4 25  FL,FRSLSF
kucnor.  OHM  momxomsar — Takke| 250 276 10 16 04 12 4 31 FL, FR, SL, SF
CTEUUaNbHO JUIsl  YCTpPOHMCTBa Tpybo{ 300 326 10 16 05 12 4 36 FL, FR, SL, SF
MPOBOJAOB B XHUMHUECKHUX YCTAaHOBKAX 350 376 10 16 05 12 9 42 FL, FR
YCTaHOBKax JJisi BOOOIOATOTOBKH H T.J 400 426 10 16 0,6 12 5 48 FL, FR
Hcxoanvie naHHble 1Jisi BBIOOpA PE3WHBI 500 596 10 06 12 5 59 FL, FR
npuBeleHbl B Tabnuue MokasaTeneH| g 626 10 07 12 5 70 FL
CTOHKOCTH M0 agpecy www.immug.de.
GUR cepuga 3
. HomuHanbHoe

Cepus 3 sssercs KOHCprKHH?H C DOvametp [nametp  paenewve OnuHa  Mponér  BecM . Tunbl
BBICOKOSIACTHIHBIM W MSHOCOCTOURHMM pyTpenHmii  HapyXHblil  OT no OT OO  TMNOBON cnaHues
BHYTPEHHHM CJIOEM TOJIIMHOH 12 MM, MM camm 6ap M M Kri
Ona wucnosb3yeTcst JJisi  yCTPOHMCTBa
TpyOONpPOBOJOB, OCOOEHHO C MaJeHb: 85 9 10 40 03 12 35 12 i ER 68
KUM HOMHHAJIBHBIM  AHAMETPOM H 80 LG, i ol O3t 12 3,5 IE; Al EL S
I I
3HUBHbBIX BEIIECTB. J S

150 184 10 25 04 12 4 23 FL, FR, SL, SF
HbIC BApHAHTbBI, KOTOPbIC MMOCTABJIAIOT-CA 250 284 16 04 12 4 36 FL, FR, SL, SF
B cepun 1. 300 334 16 05 4 42 FLFRSLSF




GUR

Pe3nHoBble TpyObl

TexHunuyeckme paHHble OTBOOOB U pPe3nHOBbIX Tpybonposonos GUR-BG

OtBoAbl
OTBOIbI KOHCTPYKTUBHO YCTPOEHBI TaK ke, KAK U Pe3HHOBbIe TPYOBI cepuit 1, 2
1 3. OHH OTJIMYAIOTCSI OT TMPSIMBIX PE3HHOBBIX TPYO OTCYTCTBHEM YHPOUHSIOMEH
BCTaBKH. bumaronmaps o9Ttomy oHM Oosiee THOKHME, B pesyjbTare, HX
1eOpMHUPYEMOCTb  SIBJISIETCSI  TOJIE3HOH TpH  MOHTake TpyOONpoBOJaf:
Brnarogapst cBoel OCTaTOUHOHW THOKOCTH OHA KOMIIEHCHPYET KOJIeOaHHUST IJTHHBI

Il B
s

Cnenpanbaas texnojoruss ¢upmel immuG gnsg GUR-0TBOmOB MO3BOJISCTR
BeccTymeHuaTo peryIupoBaTh PagHyC H yroi Haruba. JTO CBOHCTBO HMecTM®
MPEUMYIIECTBA B MCIOJb30BAaHUM OCOOEHHO TOrAa KOrJa yKe CYLIECTBYIOLIHE
CJIOKHBIE TPYOONpPOBOIB HEOOXOAHUMO 3aMEHHTH PE3HHOBBIMH TpyOammu. [1ysiis
paboThl C CYCHEH3MSIMH BBI3BIBAIOIIMMH TOBBINEHHBIH H3HOC OOOPYHOBAaHMS, MBI Ipe[JlaracM psifi CHELMAIbHBIX
KOHCTPYKIMH B KOTOPBIX IPESyCMOTPEH yCHJIEHHBI H3HOCOCTOWKHH CJIOH.

OTBOJBI B CTAHAAPTHOM HCIIOJIHEHHH HE SIBJISIOTCS] BAKYyMIUIOTHBIMHU. [lon BO3eHCTBHEM BakyyMa OHH CKHUMAIOTCSI.
BosHukamwiee BpeMsi OT BpeMeHH pa3peKeHHe He BIHSIET Ha Cpok ciykObl orBogoB. GUR-oTBOABI, Haxopsmmecs
IOCTOSIHHO O[] BO3JEHCTBUEM BaKyyMa, Mbl OCHAIIAEM CTAJIbHBIM YCHJIMBAIOIIUM CJIOEM.

GUR-0oTBOIBI C yIJIMHEHHEM KOJeHa OOeCleuyMBaloT IOJIb30BATEN0 [OBa NpeumyluecTsa. [IpH HCMOJb30OBAaHUM AJIS
TPAHCIIOPTUPOBAHHUSI CYCIIEH3HH, BBI3bIBAIOLIMX IMOBBILIEHHBIH M3HOC OOOpYIOBaHHSl  YIJIMHEHHE KOJIEeHA Ha BXOHE
YBEJIMUHBACT CPOK CJIyKOBI OTBOJOB Oyaromapsi Gonee MSTKOMy HAampaBJICHHIO MOTOKa. BTopoe mpenMyiecTBo
COCTOMT B TOM YTO OTBOIBl C YIJIMHEHHEM KOJIeHa He HYXKIAOTCS B KOMIIEHCAUMOHHBIX MPOKJAAKAX H
MEPEXOJHUKAX. Y AJIMHEHHE KOJeHa MOKET OBbITb BBINOJHEHO Kak KommeHcatop. Takue GUR-OTBOIBI CHMKAIOT
HNOTPEOHOCTD B PasHbIX JETAISIX MPH COOPYKEHHH TPyOOIIpoBOa.

OtBopg OTBOA aCUMMETPUYHBIN OTtBO A penyKTOPHbIN

Duametp  Rwww o mun [°] R maxc, Tun Omax. ORV  SVMakc_ .mm
MM MM NP R, onsiotBomoB  chnaHues MM npu R/D = 3
90°

65 225 72 FL + FR 100 200

80 260 63 FL + FR 125 250
100 300 55 FL + FR 150 300
125 375 45 FL 200 350
150 420 40 FL 250 400
200 500 34 FL 300 500
250 550 32 FL 400 550
300 600 29 o FL 350 550
350 665 27 = FL 400 550
400 720 25 v FL - 550
500 900 21 FL = 600
600 1080 18 FL - -

700 1260 39 FL - -

800 1440 34 FL - -

900 1620 31 FL - -
1000 1700 30 FL - -
1200 1900 27 FL - -

HpI/IBeI[eHHbIe JaHHbIE ABMIAOTCA TUIIOBBIMU. MBI paccMOTpPUM Ballln TpeéOBaHHﬂ ux Lle]'IeC006p8.3HOCTI/I.



GUR

Pe3uHoBble TpyObl

TexHuyeckue aaHHblie TPOMHUKOB ANs pe3anHoBbIX Tpybonposonos GUR-T

TpoHHHUKH W OTBETBJICHHUS SIBJISIOTCS COCTABISIIOIIAMH YacTsIMH TPYOOIIPOBOMOB M HCIIOJB3YIOTCS B HHX B CAMBIX
pasHbIX BapHaHTaX HCIHOJHEHHs U THnopa3Mepax. [IpH mepeocHaleHuH CymEeCTBYIMUX TPyOONpOBOAOB Ha CHCTEMY
GUR npakTHUeCKH BceM TPOMHHKAM M OTBETBJICHHSIM M3 APYTHMX MAaTEPUAJIOB MOKHO MOLOOPATh aHAJIOT U3 CUCTEMBI
GUR. OpmHako HyXHO yuyecTb UTO IO TEXHOJIOTMYECKHM TNpHYHHAM TpoWHHKH cucTeMbl GUR wumenT Oosbinyio
KOHCTPYKTHUBHYIO [JIHHY, YeM TPOHMHUKH M3 CTaJH WM I1acTMacchl. M3HOCOCTOMKHI CJIOM Ha Mepexole OT CIUIOMIHON
yacTd K u3orHytod uacth B GUR-anementax Oonee TONCThIM. TakoH BMOHTHPOBaHHBIH pe3epB H3HOCOCTOMKOCTH
obecrieunBaeT OoJee IITUTEBHBIA CPOK CITYKOBI JaKe B 9TUX KPUTHUSCKHX TOUKAX.

ITpu po6blue rpaBUst TPOHHHKH UaCTO HCIHOJB3YIOTCSI KaK OTBEPCTHE It ocMOTpa U ouucTkH. C 9ToH nenbio B GUR-
cUCTeMe MOCTABJISIIOTCS TPOPE3HHEHHBIE KPBILIKH.

OTBeTBJNIEHHS] MOXHO YCTAaHOBHTb TaKKe Ha [JIMHHBIX Tpybax 9TO 9KOHOMHUT (pJaHLEBble COEOUHEHHS B
TpybonpoBogax. Kpome TOro Mo:xxHo HCIOJIb30BaTh H3MEPHUTEIbHbIE MATPyOKH HOMHHAIBHBIM duameTpoM S0 u 25.

IMepenoBble TexHosoruu pupmel immuG Rohr + Schlauch GmbH no3BossioT Mpou3BOUTh HEOOBIUHBIE KOHCTPYKIHH
TPOMHUKOB. B OHOH AeTanu MOXKHO OOBEIUHHTb HECKOJBKO OTXOJOB OT OCHOBHOH TPYOBl. DTO MO3BOJSIET YacTO
BBITIOJIHSITh OYEHb BHIFOAHbIE B (DHHAHCOBOM OTHOWIEHWM pemeHHs. Kpome Toro mocraBisiorcst oTBeTBieHHs (Y-
(puTHHr) ¢ pa3HOH HOMHHAJIBHOH IMPHUHON U YTJIOM OTKJIOHEHHUSI.

Tpowanku ¢pupmbl immuG Rohr + Schlauch GmbH koHcTpyupyoTcst B cTaHaapTHOM HcrnoyHeHuH ¢ FL-dnannamu
OJIHAKO YaCTHYHO OHHU MOryT mnoctaBisitbcsi ¢ FR-, SL- u SF-¢dnannamm (neranbHas uHgopmanus o0 9THX
KOHCTPYKIHMSIX (pyIaHIeB MpHUBeJeHa Ha cTpanunax 10 u 11).

INo mpuumHe OOJBIIOrO YMCJIAa BapHAHTOB TPOHHHKOB HEBO3MOJKHO IIPHBECTH 30€Chb BECh CIEKTP BO3MOKHBIX
KOHCTPYKIMH. DCKHM3Bl Ha 9TOH CTpaHULE IOKa3blBAIOT, KaKHEe IapamMeTpbl HEOOXOOUMBI [UISI COCTABJICHHS
KOMMEpUECKOro MNpEeaJioKEHUs] Ha TNOCTaBKy TpoHHHKOB. MudopmaunonHsit npocnekt GUR T nokassiBaer
MaKCHUMaJIbHO U MHHHMAJIbHO BO3MOXKHbIe 3HaueHust NW, L, m, n u a.

Tunbl KOHCTPYKLMIA T- 06pa3HbIX TPY6 U TPY6 ¢ HECKONBLKUMM OTBETB/IEHUSIMU

 —

_—— N — | — <—m2——l<—n2——
T-o6pasHbIi T- 06pasHbiit ¢ HECKOJIBKMMK
OTBEeTBJ/IEHUsIMU




GUR

Pe3uHoBble TpyObl

NMpeo6pa3zoBatenu onsa pesanHoBbiXx Tpybonposonos GUR-K n GUR-KR

ILyist coopykeHHsI TpPyOOIPOBOJOB HEOOXOJUMBI NPeoOpa3oBaTeIIH,
OHH KOMIIEHCHPYIOT TOpPH3OHTAJIbHBIE, OOKOBBIE W paguajibHbIC
IBKEHUST MEXAY 9JIeMEHTaMH TPyOONpOBOIA M racsT BUOpaIHH.
Oco0eHHO TMpH OOJIBIIOM HOMHHAJIBHOH BHYTPEHHEM [IHAMETpE

MOTOKA W NMpHUMEHsIeMble 0e3 pacTsiKeK  OKa3bIBATCS Topasfol|
addexTrBHEE, ueM pauacdparMeHHbie npeoOpasoBaresd. Kpome
TOTO, OHH Jaxke IPH BBICOKOM paboueM MaBJICHHH B OTJIHYHE OT
ouadparMeHHbIX MpeoOpazoBaTesyied He NepedalnT yCHIIHE CIOBHTa
Ha COEeIMHUTEJIbHBIN (hJIaHell.

GUR-K sBRsiioTCsl MpSIMBIMH NTPe0OPa30BaTEISIMA C MTOCTOSIHHOM
HOMHHAJIbHBIM BHYTPEHHHM JIHaMeTpoM MO Bced ux miuHe. OHH &b - b :

OTJIMYAIOTCS OT TNPOCTHIX NUIAHTOB  THIOM TEKCTHJIBHOW YCHJIMBAOMIEH BCTABKH, KOTOpash ONTHMH3HPYETCS
CTICIMAIIBHO TSI KaXKJOTO CIIyYast HCIOJIb30BAHHSI.

Mo Bcelt NpoTsEKEHHOCTH TPYOOMPOBOAA UacTO TpeOyeTCsl yMEHbIIEHHE
= = HOMHHAJIBHOTO BHYTpeHHero avametpa. Ilepen U 3a OTBETBJICHUSIMH U
J_ O0COOCHHO 3a M Tepel HacocaMH TpeOyloTCs MOHMKAIONIHE JIEMEHTHI
U ajanTaldyd CKOPOCTH NOTOKa. YacTo OHM MOABEPXKEHbl CHIBHOMY
W3HOCY, MOCKOJIbKY pAaCIIMpPeHHE MOTOKa MPHUBOAUT K 3aBUXPEHHUSIM
MOTOKA, TMOBBMIAIOIMMM aOpasHBHOE BO3NCHCTBHE, W KaBHTAIHH.
S — —  Penyxropsl, ycTaHOBJICHHBIE 32 HACOCAMH, JONOJHUTENIBHO I1OABEPKEHDI
L L BO3JEHCTBHIO 3aBUXPEHHS] IOTOKA, BbI3BAHHOTO pPAa0OTOH HACOCOM.
PenykTopsl M3 METAJUIOB HJM IUIACTMAcCC, HCIOJb3yEMblE B 9THX
MECTax, 4aCTO UMEIOT HeJOCTATOYHO KOPOTKHH CPOK CITy KOBI.
B J Penyxropsl n3 pesuHsl GUR-KR Onaromapsi cBoel KOHCTPYKLHH M3
J_ ——— " ] |~ MACCHUBHOHW pE3HHbl, YCHJIEHHOH TEKCTHJIPHOM BCTAaBKOH HMEIOT
IUTTENIbHBIA  CPOK 9KcruryaTandd. Oco00 H3HOCOCTOHKAsl pe3HHa H
9J1aCTUYHAsl KOHCTPYKLMSI [ONOJIHUTENbHO MHHHUMH3HPYET H3HOC,
—“— - . BBI3BAHHBIN KaBHUTAIAEH. GUR-KR OCHAIIEHBI CIIELIHAJIBHO
- — j_ CKOHCTPYHUPOBAaHHOH TEKCTHWJIbHOM yCHJIMBAOImEH BcTaBKOH. OHa
obecrieynBaeT IIPOYHOCTD u OJIHOBPEMEHHO OKa3pIBaeT
NWk NWg komnencupywomee Bosaericteue GUR-KR 1 ckoncTpynpoBana Tak
. YTO B ACUMMETPUUHBIX [OETalsIX HE BO3HHKAET HU3rHOAIOMHN MOMEHT B
] J_ CTOPOHY.
J N e GUR-KR B cTaHmapTHOM KOHCTPYKUMH B CHMMETPHYHOM H
— aACHMMETPHYHOM HCIOJIHEHUH MMEIOT NMOABEM 1:3, UTO, COOTBETCTBYET
yriy pacuupenust 9,5° k obeum ctopoHam ocu T.e. 18, 9° ¢ omnon
I | S S || | CTOpPOHBL
—A I I j @upma immuG Rohr + Schlauch mnocrapnser mnepexogHUKH s
HOMMHAJIBHBIX BHYTPEHHHMX IuameTpoB oT 25 po 1400. JleranbHas
o= P uHoOpMalUs O TOCTaBISIEeMbIX THIIOpasMepax M THIAX PEe3UHB
npuBeeHa B HameMm npocnekte GUR-K.

z
=

GUR-K n GUR-KR ans npou3BoAacTBa NpOMbILIEHHOr0 060py,A0BaHUS

[Ipu npou3BOACTBE MPOMBIIIIEHHOTO 000PYAOBaHUSI YacTO TPeOYIOTCS MEPEXOAHHUKH C OOJIBIIUM
HOMHHAQJIbHBIM BHYTPeHHHUM JuaMeTpoM. Pupma immuG mnocTaBisieT AeTald BIUIOTb 10
HOMHHAJIBHOTO BHyTpeHHero auameTpa 1400. B 9THX ciydasix ocOOeHHO MoJie3Ho oOecrieurBaeMoe
GUR-KR Bo3zgelicTBHe, CHUMaIOMIEee HArPY3Ky ¢ COSTUHUTENbHBIX (piianueB. OcoOeHHO Ha Hacocax'j'_' .
KOMOMHHPOBAHHASI KOMIICHCHpYIOmasi (DYHKIHS TIEPEXOIHHKA MO3BOJISET BHIONHSATh MPOCTHIE Ho.
BBITOJHBIE B  (PUHAHCOBOM  OTHOLIEHHMH KOHCTPYKUMH. OTH OoJblIMEe  MEpPEeXOIHHKH
PacCUHTHIBAIOTCS KOHCTPYHPYIOTCSI M IIPOM3BOJATCS ~ HHOMBHUIYaJbHO  COIJIACHO
TpeOOBaHHUSIM W JAaHHBIM KJHeHTa. M3mepuTesbHble W CIMBHbIE MATPyOKH MOTyT ObITb
HMHTETPUPOBAaHBl B HUX, KPOME TOTO [JIs1 HUX CYIIECTBYIOT pa3Hble KOHCTPYKIMH (hJIaHLIEB.
HeranphHast wmHpopmaimss o GUR-KR [isi mpowsBoACTBa MPOMBIIIJIGHHOTO  000pYIOBaHHS
npuseaeHa B npocnekte GUR-KR.
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Pe3uHoBble TpyObl

Yro TaKoe pe3nHoBble pr6bl

PesunoBble TpyObl SIBISIOTCS HAajbHEHIIMM pPa3sBUTHEM PE3HHOBBIX LIJIAHTOB KOTOpble ObUIM pa3paboTaHbl [jist
KECTKOH MPOKJIAIKH B TPyOOIPOBOAHBIX cucTeMaX. OHH OTJIMYAIOTCS OT IUIAHTOB TJIABHBIM 00pa3oM TeM, UTO OHH He
rubkue. Hapsimy ¢ mpsmeiMu TpyOamM K CHCTEME pPE3HHOBOIO TpPyOONMpOBOAA OTHOCSITCSI TaKKe OTBOMBL,
npeoOpasoBaTeNid U TPOWHHUKH, KOTOpble HEOOXOAMMBI [Uisi MOHTaxa TpyOompoBona. HUx cdepa npumveHeHHs
OTJIHYaeTCsl OT cdepbl HCIOJb30BAHHS NUIAHTOB, PE3WHOBBIE TPYOBl 3aMEHSIIOT IOPYrHe CHCTEMBI TpPyOONpOBOAA,
HaIrpuMep, IPOPE3NHEHHbIE CTAJIbHBIC TPYOBI HIIH ITACTMACCOBBIE TPYOBI.

Oco0eHHOCTBI0 pe3rHOBBIX TPYO, cokpaméHHo GUR, siByisieTcsi 0COOEHHO TOJICTBIH H3HOCOCTOWKHH CJIOH, KOTOPBIH
MO3BOJISIET UCMOJB30BAaTh TPYOB! [JIsl TPAHCIOPTHPOBAHHS aOpa3sHBHBIX CyCHEeH3HH. TOJIHMHA W3HOCOCTOHUKOTO CJIOSI
MIPEBBIMACT TOJMIHHY TAKOTO JKE CJIOSI B TIPOPE3UHEHHBIX CTANBHBIX TpyOaxX B HECKOJIbKO pa3. Kpome Toro, maxe mpu
OoNBIIUX W caMbIX OOJIBIIMX BHYTPEHHHX IHAMETpax CJIOH PE3WHBl He HMeeT IBOB. biaromapst 9ToMy B HHX
OTCYTCTBYET OTCJIOEHHE PE3HMHOBOTO CJIOSl YTO YACTO SIBJIIETCS] MPUUHMHOH TOJOMKH B MPOPE3WHEHHBIX CTAJIBHBIX
Tpybax. [1o cpaBHEHHIO C ITACTHKOBBIMU TPyOaMH pe3HHOBBIE TPYOBI SIBJISTIOTCSI HAMHOTO YCTOHUHBEE K BO3ICHCTBHIO
abpa3WBOB M KOPPO3HH.

KOHCTPYKLMOHHbIE XapaKTepuCTUKN pe3nHOBbIX Tpy6

OcoOble CBOHMCTBAa PE3MHOBBIX TPYO BO3MOXKHBI Ojaromapst WX
TUNIMYHON KOHCTPYKIMH. Ha pucyHKe MOKa3aHo ceueHue B 30HE
¢pnanna GUR-TpyObl. Han BHY TPEHHUM H3HOCOCTOHKHM CJIOEM
Ha3bIBACMBIM TaKXkKe CEepACUHHKOM PACIOIaraeTcsl TUIHYHAS IS
PE3MHOBBIX TpyO ycwimBaomasi BcTaBKa. OHa COCTOMT U3
KECTSHOM  KOHCTPYKIMH KoTopas  mpumaér  GUR-tpyGe
ctabuibHOCTh. Ha kKecTsiHOH KOHCTPYKIMH pacnoJjiaraetcsi CJIou
00eCIeunBaOIKE TPOYHOCTD, U3 BBICOKOIPOYHOTO TEKCTHIIBHOTO
kopaa. OH 3aKkperiéH B 00J1acTH (uiaHla Ha KPYrjoM CTaJIbHOM
KOJbLlE KOTOpPOE BOCHPHHMMACT BO3HUKAIOIME W3 JaBJICHMS
MOTOKA CHJIBI PACTSITHBAHHS M MEpenaéT MX Ha PacHOJIOKCHHBIH
czagu ¢manen. OtBoast GUR-cucTeMbl HEe UMEIOT yCHIMBAIOIIECH
BCTaBKH, MOITOMY OHH OoJjiee THOKHe, 4eM MpsiMbie TPyObl. DTO
CBOMCTBO IOJIE3HO TIPH MOHTaxe TPYOONPOBOJOB MOCKOJIBKY
OTBOJIBI MOTYT KOMIICHCHPOBATh HEOOJIbIIHE OTKJIOHCHHS IJTHHBI
MEXIy IUTAHOBBIM M (DAKTHUECKHM 3HaueHHeM. KommeHcaTopsl H
MOHMKAIOMIME KOMIIEHCATOPhl TAaKKe HE HMEIT YCHJIMBAIOmEH
BCTaBKH, YTO TIO3BOJISIET WM BBIIOJHSITH CBOIO  (DYHKIHIO
KOMIICHCHPOBAHUsI BHOpAaIMi, TEPMHUECKOTO PpACIIUPCHHS H
IIBHJKEHUH.

YcunuBaromasi BCTaBKa COCTOSIIAsl U3 HECKOJIBKHMX 4YacTeH obecrmeumBaeT Takxke camokommeHcauuio GUR-TpyO.
TemoBoe pacmupende TPaHC(POPMHUPYETCS PE3HHOBBIMH TPYOAaMH B YBEJIHUCHHH OOBEMA, MOITOMY MPOJIOJIbHBIC
YCHUIIHSI, NEHCTBYIOIME Ha (pJIaHIbl MHUHAMH3HPYIOTCS. [109TOMY pe3HHOBBIE TPyOOIPOBOABI MOKHO MOHTHpPOBAThH C
HCIIOJIb30BaHHEM IIPOCTBIX HETIOBHKHBIX, OTIOP, CKOJIb3SIIIHE OMOPBI U KOMIIECHCHPYIOIIHE YYacTKH, HEOOXOJUMBIE TSI
TpyOOIIPOBOAOB M3 APYrHX MaTepualioB, He HCHOIb3yloTcsl B Tpybomposomax u3 GUR. Kpome Toro, cienyet
MOJUEPKHYTh XOPONIYI0 TEPMOU3OJSIIHOHHYIO CIIOCOOHOCTh Pe3WHOBBIX TpyO. [IpHUHHOH 9TOrO SIBISIETCS HU3KHH
KO9((HHIHEHT TEIIONPOBOJHOCTH PE3HHBIUTO MO3BOJISIET MPOU3BOAUTD PE3HHOBBIE TPYOOIPOBOABI O€3 H30JISLUH HIIH
MapajjIeJbHOro 000rpeBaKOTOpble HEOOXOAMMBI AJis TPYOONPOBOJOB M3 CTAIH MM IUIACTHKA. ST Pe3HHOBBIX
TpyOONPOBOJOB XapaKTepHa TaKke 3BYKOH3OJSILMOHHASI crocOOHOCTh. OHa 6a3upyeTcsl Ha MIACTHYHO-3JIACTHYHOM
MOBEIEHHUH PE3UHBI, KOTOpPOe 00YCIIaBINBAET UPE3BBIUAHHO BBICOKHE KOI(P(HHUIIHEHTHI 3BYKOH3O0JISIIUH.

Wcnonb3oBaHue pe3nHOBbIX Tpy6

Pe3unoBble TpyObl OCOOEHHO MOAXOIST [JIsl TPAHCIIOPTHPOBAHHS aOpPa3UBHBIX U KOPPO3WHHBIX BEIIECTB U CYCIHEH3HH.
OcobeHHO  3(b(peKTHBHBI OHH ISl TPAHCTIIOPTHPOBAHHS KHUAKOCTEH, KOTOpPbIE OIHOBPEMEHHO  SIBJISIIOTCS
KOPPO3UHHBIMH W aOpasuBHBIMH. [IJIs1 pas3HbIX YCJIOBMH 9KCIUIyaTallid PE3WHOBBIC TPYOBI BBIMYCKAIOTCSI B PasHbIX
cepusix. Cepust 1 mpumensietcs Ijisi TpyO co cpedaHed W OOJbIIOW HOMHMHAJIBHOHW IIMPHHOW M XapaKTepU3yeTcs
0COOEHHO MPOYHBIM H3HOCOCTOMKHM cepAeyHuKoM. OHa, Kak ¥ cepusi 3, KOTOpasi pacCUMTaHa Ha MaJlyl0 HOMHHAJIbHYIO
IMPHHY, TpeiHa3HayeHa mJis aOpasHBHBIX MaTepHaloOB W KOMOWHAIMHM aOpasHBHOTO W KOPPO3WHHOTO MaTepHala.
Cepusi 2 mnpefHasHaue€Ha NPEUMYIIECTBEHHO [JIs1 KOPPO3HHMHBIX MAaTEepHaJiOB, KAueCTBO PE3UHbl CepIeUHHKa
nooHupaeTcsi COrjIacHO TPAHCIIOPTHPYEMOMY BellecTBY. TOJIMHA CEpIeUHHKA B CEpPHUH 2 MEHbLIe, yeM B cepHsix 1 u
3, ¥ IOCTaBJISIETCSI BO BCEX BapHaHTaX pe3uHbl BIUIOTh 10 FKM.

[1ns1 Npou3BOLCTBA U UCTONb30BAHIE PE3UHOBBIX TPYD UMEHOTCS NaTeHTI M 06pasLLoBLIE MOLENN.
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Pe3nHoBble TpyObl

YKasaHusa no MOHTaXxXy

Mpoknaaka peauHoBbIX TPY6 Ha TPY6ONPOBOAHbLIX Tpaccax

PesnHOBBIE TPyOBI pa3paboTaHsl TAKHM 00pa3oM  YTO B BOJOIPOBOAHBIX TPAcCaxX OHU MPOKJIAIBIBAIOTCS C TEMH Ke
PACCTOSIHHSIMH MEXIY ONOPHBIMH TOUKAMH, UTO M CTalbHbIE TPYObl. PaccTosiHHE MeKAy ONMOPHBIMH TOYKAMH 3aBHCHT
OT HOMHHAJIbHOH IIUPHHBI.

3axuMHble CKOOBI WM ApYrue (pUKCHpYIOLKe MPUCHOCOOJIEHHs AJs BOIONPOBOAOB, UCHOJb3yEeMble AJIsI CTAJbHBIX
TpyD, Takke MOrYT NPHMEHSThCSI AJISl PE3HHOBBIX TPyO. IIpH 9TOM ciienyeT y4WThIBaTh, UTO OOBIYHO BHEIIHHH
OUaMETpP PE3HUHOBOHM TpyOBl OOJbIIE, UeM Yy CTaJbHOH TpyObl ¢ TaKOH XK€ HOMHHAJIbHOH mHpHHOH. [IpH MOHTaxe
PE3HHOBBIX TPYO B CYIIECTBYIOIIMX BOAONPOBOAAX M TpaccaxX MOXKET MOHAAOOUTHCS MOArOHKA MJIM 3aMeHa KPeneKHbIX
3JIEMEHTOB.

PesunoBbie TpyOompoBoapl Tuna GUR sBisiorcst camokomrieHcHpyoomuMucs. CrienraibHOEe HCIIOJHEHHE CTaIbHOH
KECTKOH KOHCTPYKLUHHM B PE3MHOBBIX TpyOax MNPHUBOAMUT K KOMIIEHCALMH TEIUIOBOTO paclIMpeHust Ojaropapsi
9JIaCTUYHOH JAedopMalMM BHYTPH OTHEJbHOH pe3HMHOBOH TpyObl. OcoObIM NpEeUMyLIECTBOM MAJIsl MOJIb30BATEJN s
SIBJISIETCSI TO, UYTO PE3HHOBBIE TPYOONPOBOIBI HEe TpeOylT npeodpasoBatesieit. TpybonpoBon cam mo cebe siBisieTcs,
TaK CKasaTb npeobpasoBaTeseM.

[TosTomy pe3uHOBble TPYOONPOBOABI MPOCTO MPHUKPYUUBaOT. [IpH 9TOM HCHOJB3YIOTCS HEMOIBHXKHBIE OIMOPbI
npoctedmero Tuma. B TpyOompoBomax cumctemMbl GUR HeT HEOOXOOMMOCTH B HCIIOJBb30BAHHWH  IUIABAIOIIHX
MOJUIMITHUKOB, CKOJIB3SIIIEH OMOPBI HITH JINPOOOPA3HOro KOMIIEHCATOPA.

Cucrema GUR paccuuTana Ha TO, YTO PE3HHOBBIC TPYObl OyOyT BKJIAJbIBAThCSI B OOBIYHBIC, THUIHUHBIE TaKXkKe MAJIS
CcTaJpHbIX TpyO KperwieHusi. HeT HEOOXOAMMOCTH HCHOJB30BaTh daleoOpasHble WM APYrHe KOHCTPYKLUHH ISt
TOJNIOPKH MO JUIMHE PEe3HHOBOH TpyObl. PesnHoBasi Tpyba cBOOOOHO ynepkuBaeT ceOsi U CBOE COIEpKHMOE Ha
yuacTKax MeXJIy OMOpHbIMH Toukamu. IIpu mpokiagke ciegyeT Hu30eratb BO3MOXKHBIX TOBPEKACHHH BHELIHEro
PE3HHOBOro Koxkyxa. OH CIIKHUT 3alIUTOH OT KOPPO3HH KECTKOH KOHCTPYKLHH, PACTIOIOKEHHON MO HUM.

Pe3bb0Boe coennHeHue pe3anHoBbIX TpY6 Mexay coboil unm ¢ apyrumu Tpy6amm

PesunoBble TpyObl coeqUHSIOTCST O€3 HCMOb30BaHUS YIJIOTHUTENEH MEXKIY OTAEJbHBIMA TpyOaMH. Y IUIOTHUTEbHbIE
KOJIpIIA KPYIJIOTO CEUEeHHs, TMPEAyCMOTPEHHblE B PE3HHOBOW YIUIOTHSIIONEH IMOBEPXHOCTH TpyO, obecreunBaioT
HaJIEXKHOE U TPOYHOE YIUIOTHEHHE Pe3bOOBOTO COeIMHEHHSI.

3HaueHHs MOMEHTa 3aTsUKKH I HAAEKHOTO W IMPOYHOTO pe3bOOBOro
coeauHenust coctaBisioT 70 Hm npu HomuHaneHOM nuametpe no 300, a Kam/|6p ANNHBI
1o 500 mocrarouno s3HaueHus 120 Hwm. [dnsg OGonpmmx  dianies

HOMHHaJIbHBIM AxaMeTpoM A0 1200 9T 3HaueHus coctapisiiot ot 150 no 1 ] —&
200 Hwm. [ | ”
B nenom, npu moHTaxe cucteMsl GUR cnenyer oOpamars BHUMaHue Ha (] )
TO, YTOOBI PE3HHOBbIC YIUIOTHSIIONIHE TIOBEPXHOCTH He ObLIIH MOBPEX JCHBI
B pesyjbTaTe CJMIIKOM BBICOKOH CHJIBI  3aTSDKKH. Pe3snHOBble
VIUIOTHUTEJIM MOTYT CXXUMAaThCsl MaKCUMYM Ha 20% OT UX TOMMUHBL. [11st
OOoNbIIMX  (pJIAaHIIEB  PEKOMEHIYETCs  HCIOJb30BaTh  KamHOp  IUIst A
cOOMIOIEHHS HJAHHOIO MaKCHMaJIbHOro 3HaueHus cxkartusg. C 9ToH Xe

LEJbI0  HCMOJB3YIOTCS OTpe3ku TpyO mymHOH 16 MM, KOTOpble 4 P16 MM
YCTAHABJIUBAIOTCSI HA BHUHTHI MeXay aHIaMHd B KauecTBe KajauOpa

JUJTHHBI.

[Tpu coenMHEHUH PE3UHOBBIX TPYO MPUMEHSIOTCSI OObIUHBIE MPaBHJIA AJIsT MOHTaXa (hJIaHIeB (3aTArMBAaTh BUHTHI KPECT-
HAKPECT, pABHOMEPHO 3aTSIrUBaTh, U30€raTh ONPOKHUAbIBAHUS (PIIAHIIEB).

GUR-971eMeHTBl COETUHSIIOTCS] aHAJIOTHUYHBIM 00pa3oM C HCIMOJIb30BAaHHEM CTabHBIX (praHmeB. Jlaxke HJsi CTaJIbHBIX
Cl).]'IaHIIeB HE HpI/IMCHHIOTCH OOITOJIHHUTECJIbHBIC yI'UIOTHI/ITeIII/I, BMOHTI/IpOBaHHbIC yH)IOTHI/ITC)IbeIe KOJIbIIa prF)IOFO
ceueHHs 00eCTIeUrBalOT U 3/1eCh HaJEKHOe YIUIOTHEHHE. Y IJIOTHUTENH U3 BhICOKONpouHOro marepuaia mexay GUR u
CTasbHBIM (pi1aHIIeM He 00ecTieunBaloT HAIEKHOTO (hJIAHIIEBOTO COEHUHEHHSI.

B cnyuae wucnonpzoBanus komnencupyiomux npeodOpasoBatesedn GUR KR wm GUR K Ha Hacocax cHauana
MOHTHpYeTCsl CTOpOHa Hacoca. [IpH 9ToM ciieyeT yuecTb, UTO MPH FOPH30HTAJIBHOM MOHTaXe OeTaslb He0OXOOUMO
MOJNepeTb, UYTOObI M30€eKaTh CMELIEHHs] TPH MOHTake. 3aTeM BBINOJHSETCS MpOKJIagka TpyOompoBoja ¢ y4éTom
YKa3aHHOTO 3a30pa JIO 9SJIEMEHTOB pPE3HHOBOH TpyObl. 3a30phl HEOOXOMUMO coOJoaaTh, UYTOOBI OOECIEUHTh
OesynpeuHoe (pyHKIIMOHHPOBAHHE KOMIIEHCATOPOB.

3azop 11t HomuHAIBHOH mMpuHbl 10 DN 500 cocTtaBisier 6 MM a cBbime 9Toro BioTh 1o DN 1200 - 10 mwm. [Tocne
MPOKJIAIKK TpyOomnpoBoaa JiaHell 3aTSTHBAIOT HACTOJILKO UTOOBI 3a30p OBLT 3aKpbHIT. 3aTeM 3aTSITMBAIOTCSI BUHTHI C
YKa3aHHBIM MOMEHTOM 3aTSIKKH.
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obecneunBaromast MpOYHOCTb.

KoHcTpyKIMs mpuMeHHMa sl CaMbIX BBICOKHX 3HAUCHHH JaBJICHHsI, OHA CTAHOAPTHO HCIOJB3YETCS
¢upmori immuG Rohr + Schlauch GmbH Briots mo ND 65. FL-bnanen umeer yHHBEpCaJbHOE
UCIIOJIb30BAHHE M JIETKO MOHTHpyeTcst Onarojapsi cBOoeH CBOOOJHOH BpamaeMoOCTH. DTOMY
CHocoOCTBYET Takke HeOOJIBIION Bec KOHCTPYKIMH. Bo BpeMsi MOHTaxka (hJIaHIEB clieqyeT OOpaTHTh
BHHMAaHHE HA PAaBHOMEpPHOE pacrpeiesieHHe CHI Ha X 0OBEM IPH TPAHCTIOPTHPOBKE H COEIUHEHHH

TpyO.

FL-cpnaHeu,

Konctpyknus FL-danua ucnosb3yeTcss B TEUEHHE MHOTHX JIeT BO Bcex cdepax,
re TNPUMEHSIOTCS] PE3HHOBble TpyObl. [l Hee XapaKTepHO MCIHOJIb30BaHHE
CTaJIBHOTO KOJIbLIA KOTOpPOE MepefaeT CHIbL, [OeHCTBYIOIME B HANpPaBJICHUH
MPOJONBHOM OCH TpyO, HampuMep pacTSTHBAOMYI0 CHIy, BO (JaHIEBOe
coeluHeHHe. BoKpyr Hero pacrnoyloKeHbl W 3a(pMKCHUPOBaHBI  CJIOH
obecreunBalOIMe NPOYHOCTb. DTa yIEPKUBAOMAsS KOHCTPYKLHS
MOJIHOCTBIO PACHOJIOKEHA B PE3HHE M 3aMOJHSET BHITOUKY B
pacnojyiokeHHOM c3aau iaHue. Bo BpeMst mpousBoacTBa ¢uiaHen
sBJISIeTCS. (pOPMOH 1)1 CTOMOPHOTO KOJIBLA C  PE3HHOBBIM
HNoKpeiTHEM.  brnaromapst  9ToMy — NpOHCXOAHUT — abCONIOTHO
Oe3sasopHasi mepejaya CHJBl OT hbjlaHIAa K TKAHH CJIOSI

FR-chbnaHeu,

B FR-(nanue cuibl, JeHCTBYIONKE MapaJliebHO MPOJI0JbHOH OCH
PE3MHOBBIX TPYO, nepenaloTcs NpsiMo Ha duanen. Hanpasnsiomas
IUISl TeKCTHUJIbHBIX MAaTepUajioB MeXIy (pIaHieM W TUCKOM
(puxcupyer ux. KojanuecTBo BCTPOEHHBIX JUCKOB YBEJIMUUBAETCS C
BO3PACTAHHEM HOMHHAJBHOH IIHPHHBI M CTYINEHH AaBJEHHS TPYO.
Bonbmasi  ymioTHWTENbHAsT TOBEPXHOCTb  BBIMOJHEHHAsT W3
MarepHasa CepAEeYHHKa, C BCTPOEHHBIMH YIJIOTHHTEIbHBIMH
KOJBLAMH  KPYIJIOTO  CEeUeHHs  JeslaeT  9TOT  (piaHen
HEBOCIIPUMMYHMBBIM K MepeKocaM Npu MoHTaxke. IlosTomy muianru
¢ FR-¢nannem ocobeHHO MOAXOAST IJIsl MOHTaXa B MIEPOXOBATHIX
MECTax H HpOCTpaHCTBCHHO HCyJIOGHbIX HIIN y3KI/IX MeECTax.

CcBOOOJIHO BpalIAOIIHUHCS (paHel.

SL-¢nanen moaXoAuT IJIsl BOCTIPHUSITHSI BBICOKUX CHJI PACTSDKEHHST BMECTe ¢ OOKOBOM Tsrod. Takast
Harpyska THIIHYHA )i IIUIAHTOB, KOTOPbIE MPH 9KCIUTyaTallld YacTo u3rubanTcs. biaromaps cBoed
METAJIMYECKOH TOBEPXHOCTH MaTpyOOK MAa&T BO3MOXKHOCTP MOHTHPOBATh IUIAHTH-YEXJIBl H

3a3EMJISAIOITHE

SL-chnaHew,

B mutanrax ¢ SL-¢aHieM Ha KOHLE IUIAHra Ha CEpAEYHHMK YCTAHOBJIEH CTAJIbHOH
natpyook. Kownen marpyOka cHaOxéH, Oyptukom. Ha sTom OypTuKe pesuHa
cepieyHrKka ogopMIIeHa KaK YIUIOTHHTENb C BCTPOCHHBIMH YIUIOTHHTEJIBHBIMH
KoJbLAMH  Kpyrjioro  ceueHus. CHapykd Ha  marpyOke
3apUKCHPOBaHBl  CJIOH,  OOECHeUMBAIIHE  MPOYHOCTh U
cTaOWJIBHOCTh ~ ODTaHra.  biaromaps  9ToOMy — IOJIydaeTcst
BBICOKOINPOYHAs KOHCTPYKIMs, TO3BOJISIIONIASl OCHAMATh 9STHM
(pnaHUEM MITAHTH C OUYEHb BBICOKOHW CTYIEHbIO AaBleHHs. Bcs
KOHCTPYKIHSI MOKPHITA PE3HHOH M TaKHM OOpa3oM 3aIlHIIeHa OT
BHENIHUX BO3JEHCTBHH. 3a OypTHKOM TaTpyOKa pacroJiokKeH
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SF-cpnaHew,

KoncTpykimst aToro ¢panna coorBeTcTBYeT (pianiy tuna SL

HO C TeM OTJIMUHEM, UTO (hJIaHel] IPUCOSIUHEH He K OypTHKY

a K natpyoky.

SF-¢dnanen wucrionpdyeTcss B TeX XKe ClyuyasXx H HMEET Te JKe
MpeUMYyIIecTBa, uTo U SL-chiaHel; peKoMeHIyeTCsl IPUMEHSITb ero
B YCJIOBHUSIX, [JIe MOHTaX HE MPEACTaBIsIeT HUKAKHX NPOOJIEM H He
TpeOyeTcsi cBOOOIHAS BPAIAeMOCTh (hJIaHIIa.

O0e KOHCTpYKIMH (piaHIa ¢ maTpyOKOM HMEIoTCs B iuanasone 150
< HoM. auam. < 400 mnsa DIN-¢nanueB. CTaHOApTHBIH MaTepHal -
ctamb. OnaHOBl W3 [OPYrHX MATEPHANOB IOCTABISIIOTCS IO

CHEeLHaIbBHOMY 3alpocy. DTO KacaeTcsl TAKKE pasMEepOB  BBITOJHEHHBIX 110 Pa3HbIM HOPMAaTHBHBIM

TpeOOBAHUSIM.

LLeHTpupyiouLas ynnoTHUTeNbHas NoBepxXHOCTb ZF

IJist  TPaHCIOPTHPOBKH BBICOKOAOPA3HBHBIX CYCIIEH3HWH TpyOONpoBOAb HEOOXOIUMO
MPOKJIAAbIBaTh HACTOJBPKO TOYHO UTOOBI MEXKJIY OCSIMH OTIEJBHBIX TPYO HE BO3HHKAIH
nepenajpl N0 BEPTHKAIN WM TOPU3OHTAIH. B MPOTHBHOM cilydyae 3aBUXPEHHUS IOTOKA Ha
TaKMX Nepernagax NpUBOAST K NPEeKIEBPEMEHHOMY H3HOCY Ha MEPEeXOIHHUKaxX TpyO.
Llentpupytonme danpl ZF o0yeryaoT BbITOJHEHHE MOHTaxa TpyOONnpoBoaa MO OJHOH
OCH.

ZF-nipounu yIJIOTHUTENBHBIX MOBEPXHOCTEH KOMOMHMpYOTCs ¢ ¢uanuamu FL u SL u

Bnaromapss 9ToMy OHM MOryT HCHOJNB30BaTbCS CO  BCEMHM  THIOpasMepaMH
TPaHCIIOPTUPOBOYHBIX TPYOOIPOBOIOB, HCHOJb3YyEeMbIX OOBIYHO [JIsl TPABHHHO-BOASHBIX
CYCTICH3HH.

SIBJISTIOTCSI CTAaHAAPTOM MJIsi HOMHHAJbHOro BHyTpeHHero auamerpa ot 200 mo 400.

ZF A
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Cepsuc

®upma immuG Rohr + Schlauch GmbH mnocraenser petamu GUR-
CHCTEMBbl OITMCaHHble B Kartajore wusrotaBimuBaeT GUR-metamn mo
yeprexaM M CrHenuduKanusM KJIHeHTa, a TaKKe BBIIOJHSET
KOMILJIEKCHbIE TOCTaBKM TpPyOONpPOBOAOB. DTO BKJIIOYAET B cebs
COCTaBJICHHE 9CKH3a H H3MEPEHHE O0BEKTANPOBEPKY TEXHOJOTHUECKHX
yCJIOBHHA TaKKe UYEpPHOBOE M TOYHOE IUIAHHPOBAHHE TPYOOIIPOBOIOB H
UX PACIOJIOKEHHs B CYIIECTBYIOMHUX oOBeKTax ¢ momompio 3D-CAD.
3aTeM Ha OCHOBE IUIAHOB M XapaKTEPUCTHK OTJIEJIbHBIX 9JEMEHTOB
BBIIIOJIHSIETCST ~ MPOCTOM  MOHTaX  COCHOWHHTENBHBIX  9JIEMEHTOB
TpyOONpoBOJa H3rOTOBJIEHHBIX TOYHO B COOTBETCTBHH C 3D-
yepTexaMH, KOTOpBIH oOseryaercsl Takxke OJaromapsi MCIOJIb30BAHHIO
CBOOOIHO Bpamaembix (aaHmeB. [lo JKelaHWI0 KIHEHTOB (upMa
immuG Rohr + Schlauch BbimonHsieT Takke MOHTaX TPyOOIPOBOAOB.

Hamy kBamuuIMpoBaHHbIE COTPYAHHMKH MPEJOCTaBJISIOT KOMIETEHT-
Hble W OOIIMpHBIE KOHCYJbTAUMM [JIs1 KJIHEHTOB [0 BOIPOCAM
11e71ecO00pPa3HOCTH  HCTIOJIb30BAHMSI PE3HHOBBIX TPYD, yCTpaHEeHHsI
NpoOJIEMHBIX TOUEK M Y3KHX MECT B YK€ CYIECTBYIOIHX OOBEKTaX U
COTJIACHO TEXHUYECKHM u 9KOHOMHYECKHM KOHLIETILIUSIM,
ONTHMH3UPYIOT HOBbIe TpyOomnporoasl cuctemod GUR. Ilpu aTom oHH
HCIIONb3YIOT CBOH OMBIT B 00JacTH paspabOTKH  pasHOOOPa3HbIX
NPOEKTOB IO HCIHOJb30BAHUIO PE3MHOBBIX TPyO B  pasiMUHBIX
NpoOJEMHBIX CHUTYaUMsiX [Jisl THIPAaBJIMUYECKOH M IHEBMAaTHUECKOH
TPAaHCIIOPTHPOBKH aOPa3UBHBIX H KOPPOSHHHBIX MAaTEPHAJIOB.
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