Bubnuoteka COK

MOHTA>XHbIE MHCTPYKLUIN AAA FV AQUA PPR U PP-RCT

1. MpumeHeHne cucTemsl

Cvictema FV AQUA PPR 1 PP-RCT nosBonisieT peasmsaumio Tpybonposoaos
B XKUMbIX [OMax, afMVHUCTPATVBHLIX VI OBLLECTBEHHbIX 3OaHUEX, a Takke
B MPOMBILLSIEHHOCTU 11 CEJIbCKOM XO3ANCTBE.

Cuctema npefHasHadeHa 415 X0N0[4HOro 1 ropsivero BOAOCHaGXeHNs 1, C Co-
60AeHeM NPeAnUcaHHbIX Npasusl, As UeHTPasIbHOro oTonieHus. s oT-
[E/bHbIX BUAOB MPUMEHEHNs HeOBX0AMMO NofobpaTh NOAXOAALWMIA TvM TPpy6
COOTBETCTBYIOLLYIX MapamMeTpOoB MpeaesibHoN paboyein TeMnepaTypbl v AaBne-
Hus. Cuctema FV Aqua npepnaraet Tpy6onposogsl PPR, PP-RCT HOT, PP-
RCT UNI, FASER 1 STABIOXY. CucTema Takxxe NoaxoauT s pacrnpeneneHvs
BO3ayxa.

Bo3moxxHOCTb NPOBOOKW OPYIrUX XUOKNX, raaooGpaaHb|x W TBEPObIX BELWECTB
HeOﬁXO,ElI/IMO B Ka>X[JOM KOHKPETHOM CJty4dae corsiacoBatb C npon3soanTeniem
CUCTEMBI.

Bce Tpybbl MOXXHO COeANHSATE C MOMOLLIO MOSIHOrO aCCOPTUMEHTa (PUTUHIOB
PPR, coeguHsieMblx nyTem nonvdy3Hon ceapku (anameTpbl Ao 125 MMm) 1im
CBapKM BCTbIK (AnameTpsbl cBbille 160 MMm).

BopocHabG)xeHue

CucTeMy MOXHO MPUMEHWTL Ha BCEX BHYTPEHHMX TPyOOMPOBOAAX (XOI0AHOM
NUTLEBOW BOABI, XOIOAHON TEXHNYECKOW BOAbI, ropsiven BoAbl, LMPKYISLMN).

Mpennonaraembliin CPOK Cy>KObl MNAACTUKOBbLIX TRYOOMPOBOAHbLIX CUCTEM CO-
cTaBndgeT 50 neT npy NpasuabHOM noabope Matepuana, Tuna Tpy6 1 npaBuib-
HOMO MCMOSTHEHWS.

Beibop Tvna Tpy6 B 3aBUCMMOCTW OT CUCTEMbl MOLFOTOBKM rOpsYen BoAbl
1 PerynmpoBaHvs ee TeMrnepaTypbl OCTaeTCs 3a NMPOEKTUPOBLLMKOM. B Tpy-
6onpoBogax ropsyern Bodbl B TOYKax BbIXo4a M3 cMecutenen Bo nsbexaHune
olunapeHvs NpefnonaraeTcst Make. Temneparypa sogbl 57 °C, a B caMmux Tpy-
60MnpoBoAax BO3MOXHO KPaTKOBPEMEHHOE MPeBbILLEHMEe TeMnepaTypbl rops-
Yen Bodpbl (70°C) B MecTax Harpesa no CaHUTapHO-TUMMEHNYECKM NPUYUHAM,
OCOBEHHO A1 OUMLLEEHNS OT NATOrEeHHbIX MUKPOOPTaHN3MOB.

OTonneHune

IMpw oLeHKe NPUrOAHOCTN KOHKPETHOMO Tina Tpy6 K MPUMEHEHMIO B CUCTEMAX
OTOMNEHNS HEOBXOAMMO NMPUMEHUTL 3HAYEHNE PaCHETHON TeMnepaTypbl OTO-
NUTENBbHON BOfbl, KOTOPOE MPEACTaBAeT COBOM CamMyto BbICOKYIO Temnepa-
TYpY, DOCTUraemyto B crcteme. MpoeKTUPOBLLMIK CUCTEMbI OTOMIEHVS AenaeT
ee BbIGOP B 3aBMCUMOCTM OT Tpebyemol TemnepaTypbl Ha BXoae 13 aneMeHTa
OTOMJIEHUSI C YHETOM TEXHUYECKMX BO3MOXHOCTEIN WCTOYHVKA Ternna 1 Tuna
pacLnpuTensHOro 6aka.

PeKOMeH,D,yeMbIe 3Ha4eHVa 04 oTonneHns

[rana3oH Temnepatyp

70/50 °C 70/60 °C 75/65 °C 80/60 °C

1 00151 HUBKOTEMMNepaTypHbIX CUCTEM

Mpw ycTaHOBKe NiacTMaccoBOro TpybonpoBoa 3a KOT/IOM U BofoHarpesa-
TenemM PekoMeHAyeM C TOUKM 3PEHNs 3aLliTbl OT Neperpesa CUCTEMbl YCTaHo-
BUTb 3a KOT/IOM W BodoHarpesaTenem 1,5 — 2 M meTtannmdeckmx Tpyo.

Cnocobbl Npoknagkn Tpybonposoaa A1 BOAOCHAXKEHNS 1 OTOMEHMS oanHa-
KoBble. OCHOBHbIM TPEHOBaHMAM ABNSIETCA 06ecnedeHne MexaHN4eCcKon 3aLim-
Tbl TPY6ONPOBOAA, Onop TPybonpoBoAa 1 KOMAEHCALMM TEMIOBbIX YAVHEHW

Mpoknapka TpyGonpoBoaa:

B B asax creH

B B VHCTaNISUMOHHbIX NeperopofKax (MpeacTeHHbI MOHTaxX)
B B M0JS1ax 1 NOTOSKax

B B[JOJb CTEH (OTKPbITas MW B 3ALLMTKON 0OOIOYKE)

B B VHCTaNASUMOHHbIX LUAaxXTax 1an >kenobax

B B MMNCOKAPTOHHbIX MEPEropoaKax 1 NoTonaKax

Mpoknaaky TPY6onpoBoaa BHe 06beKTa HEOGXOAMMO COrIacoBaTh B 3aBMCU-
MOCTU OT KOHKPETHBIX YCIIOBUIA.

2. MHCTPYKLUMA MO MOHTaXy

2.1. NpepynpexpneHue
[ns MoHTaxka TpybonpoBoAa MOXHO MPUMEHATb NULWL T AeTasli, KOTOpble
He Obl NOBPEXAEHDBI UM 3arpPA3HEHHbBIE NP TPAHCNOPTUPOBKE U XPaHEHWN.

MuHumanbHas Temneparypa A1t MOHTaX<a NoJIMNponuIeHoBbIX TPy60-
npoBoAoB ¢ y4eToMm cBapku +5 °C. [Mpn 6onee HU3KNX TeMnepaTypax yc-
NIOXHSAOTCS YCNOBUS BbINOSIHEHNS KAYECTBEHHbBIX COEAUHEHNI.

X X

Mpn MOHTaXKe ¥ TpaHCnopTUpPOoBKe obeperanTe AeTann NnoavnponuIeHoBbIX
CYCTEM OT TOMTYKOB, YAAPOB, NafaloLlero Matepvana v Apyrux MexaHu4ecKmnx

NOBPEXOEHWIN.
+15°C E i E

M3rnbanne Tpyb ocylwiecteBnaeTcs 6e3 HarpeBaHus npy Temneparype He Me-
Hee +15 °C. MuHUManbHbIi pagnyc narmnba Tpyb grnametpom 16 - 32 MM paBeH
8-Mn gnameTpam narndaemont Tpyosl (D).

He ponyckaeTcs NponsBoauTb M3rnb Tpybbl HArPEBOM OTKPbITHIM OFHEM U
ropsiuMM Bo3ayxoM. s nepekpelimBaHis Tpy6 Heo6Xo4MMO MCMob30BaTh
npenHasHa4eHHble 418 3TOro cneuyiasibHbIe 3N1EeMEeHTbI.

CoefHeHVe NONMNPONUIEHOBbIX AeTanei NPou3BOANTCS NPW NOMOLLM NOSN-
(Py3HOM CBapKW, CBapKM C UCMOJb30BAHMEM SNEKTPOMUTUHIOB U CTbIKOBOWM
cBapku. [Npn cBapke BO3HWKAET MOMOrEHHbIN LWOB BbICOKOrO KadecTsa. [1pu
BbINOIHEHU COEAMHEHNI HEOBXOANMMO COBMIOAATE TOHUHYIO MPOLIEAYPY U Npu-
MEHSATb NOAXOASALLNA MHCTPYMEHT.

[Ons pes3bb0BbIX COBAMHEHWA HEOBXOAVMO WCMOb30BaTL Pe3b0oBble (u-
TUHM. HapesaHue pesbObl Ha MOAMMPONMIEHOBLIX AeTadx 3anpeLseTcs.
[ns ynnoTHeHNs pe3bboBbIX COeAMHEHNI MPUMEHSIOTCS TedhioHoBas NeHTa,
YIJIOTHUTE bHAS HATb UK CreumasbHble YNNOTHALLME 3aMasKu.
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Haxopawmnes 3a KOMOMHMPOBaHHBIM (DUTUHIOM MeTalIMYEeCKUin Tpybonpo-

BOA, HENb3S COEAMHATL CBAPKOWN MW Nankon B6nsn uTtuHra Bo nsbexaHve
nepeHoca Tenna Ha GUTUHN.
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[19 NepeKpbITUS HACTEHHbIX KOMEH, WKW APpYrix AeTanel yHBepcaibHoro Ha-
CTEHHOro KOMMeKTa. Nepes, MOHTaXOM BOA0Pa3topHON apMaTypbl PEKOMEH-
[yeTcst Nof1b30BaTbCs NAACTUKOBLIMY NPOBKaMi (MacTVKoBble NPOBKK fomy-
CKaeTCs 1CMosb30BaTh TOMbKO BPEMEHHO — Hamp., BO BPEMS MaPaBINYECKNX
nenbiTaHuin fasneHnem. Jna AnvTensHOro NepekpbiTis 4O/MKHLI MPUMEHATHCS
NPOBKN C METANINYECKON PE3LOONA.

g
~

2.2 JlnHenHoOe pacwmpeHue Tpybéonposoaa

PasHuua Temneparyp Mexxay MOHTaXXHOW 1 9KCNIyaTaLMOHHON, KOraa MOHTax
TpybonpoBoaa BeLAETCs Mpu Temrepartype, OT/IMYalOLLEncs OT TemnepaTypsl
TPaHCNOPTUPYEMOrO TEMIOHOCUTENS, MPUBOAUT K U3MEHEHWNIO ANMHbI TPY6O-
NPOBOAA - YAMHEHWIO UM yKOpaYMBaHUO (1).

. ,—
Ly o,

. e

Al=a- L -t [mm]

Al nvHeHoe n3meHeHne [Mm]

a  KoIDDULMEHT NNHENHOrO paclunperunst [(Mm/m °Cl, ANs NPOeKTMPOBaHNSA
LenbHomnnactukoBbix Tpy6 PPR a = 0,15 gns STABIOXY
n FASER a = 0,05

L pacyeTHasa OMHa (PacCTosHNE MEXY COCEOHVIMU HEMOABMKHBLIMN Kpe-
MAEHVSMM MO NPAMON NNHNW) [M]

t pasHuua TeMnepatyp Mexay MOHTaXKHOW 1 aKCryaTaLoHHON (Temnepa-
TypHbIn nepenag) [°C)

Ly=k-V(D-AD) [mm]

KOMMEeHCaLMOHHas AHa
MKOHCTaHTa matepuana, ans PPR k = 20

Hapy>kHbIA guameTp Tpyob! [MM]

JNIMHEeNHoe n3MeHeHne [MM], pacunTaHHoe No NpeaplayLLen hopmyne

NI

M-o6pasHbii KOMNeHcaTop
. —L

C{E I

PB  HenopsvxHas onopa

KU nopagvixHas onopa

L pacyeTHas AnvHa Tpy6onposoaa
L, KoMneHcaLyioHHas AmHa

Al NMHeHoe paclumpeHne

L, Wvpu1Ha KoMreHcaTopa

L,=2-Al+ 150 [mm] a makxce Lk = 10-D

L, wvprHa koMneHcaTopa
Al NVHENHOE M3MeHEHVE [MM]

D Hapy>XHbl AnaMeTp TPyOb [MM]

Moaxoaaumin cnocob komneHcaumn: TpyGonpoBOA, OTKIIOHSETCS B MEPNEHAMKY-
NISIPHOM HamnpaBsIeHNI OT CBOEI OCH, a Ha STOM MEePNEHAVIKY/ISPe OCTaBNSETCs CBO-
6oaHas KoMneHcauyoHHas AnnHa (06osHadeHve Ls), koTopasi obecneynT 1o, 41O
npy TeMMNepaTypHOM VM3MEHEHUN AIHBI TPYOONPOBOAa He BOSHUKHYT 3HaYMTE N b-
Hble [OMOSHUTE bHbIE HAMPSHKEHMS B CTEHKE TPYObl. KoMneHcauoHHas aavHa Ls
3@BVICUT OT BbIYMCIEHHOTO JIMHEMHOMO M3MEHEHWs [NMHbI y4acTka Tpybonposoaa,
MaTepuana v guameTpa Tpybonposogda. [ig KOMMeHcaumm IMHeHOro pacLumnpe-
HWS MOIMNPONIEHOBBIX TPYO MCMOMb3YETCs eCTECTBEHHAS MMOKOCTb MaTepuana.
MoMVMO KOMMeHcaumn B yriiax noBopoTa TPacchl, MPUMEHSIIOTCS Takxke [1-o6pas-
Hble V1 NETNIEBbIE KOMMEHcaTopb!. [oKasaTeny IMHENHOrO N3MEHEHWS | 1 KOMMeHca-
LIVIOHHOW AJIMHBI LS MOXHO Takke onpeaenTh no CreaytowmmM rpadmnkam.

Ta6nuua yctaHoBku FV PPR netneBoro komneHcatopa

LnamveTp P
aCCTOSAHME MeX Y
Tpybonpo-
HenoABVXHbIMM onopami L [v]
Boza [Mm]
FASER, STABIOXY PPR 1 PP-RCT
16 24 8
20 27 9
25 30 10
32 36 12
40 42 14
MeTnesoii komneHcatop FV PPR
—— _,. e S A
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lMepen cBapkovi FV PPR netneBoro komneHcaropa caaBute eé B Harnpas/ie-
HUW CTPEJIOK 1 CBapuBaliTe ero cAaB/IeHHbIM Ha pacyuTaHHyo BesnduHy Al.

PB HenogswkHas ornopa

KU noaswkHasa onopa

L pacyeTHas 4avHa Tpybonpososa

Mpumep komneHcauumn Tpy6onpoBoaa 3a c4eT noBopoTa
Tpacchbl, NPUCNOCOGEHHON CTPOUTENIbHOW KOHCTPYKLUK

M-o6pa3HbIii KOMMNEHcaTop

BbluvcneHHas KoMmneHcauvoHHas gavHa Ls — a1o yyacTok Tpybonposoga 6e3 ka-
KUX-INBO OMop 1AW KPEnIeHuin, NPensaTCTBYIOLLMX TeMNepaTypHOMY N3MEHEHNIO
OvHbI Tpy6onposoaa. KoMneHcauyoHHas aavHa Ls He foskHa npesbiaTb Mak-
CMasibHO AONYyCTUMOE PaCCTOSHNE MEX Oy Ornopamu B 3aBCUMOCTU OT AnamMeTpa
Tpy6onposoaa 1 TeMnepaTypbl TENIOHOCUTENS.

FV AQUA



JlnHenHoe paclumnpeHue TpyéonpoBoaa — Lelb-
HonnacTukoBble Tpy6bl PPR n PP-RCT

Mpumep: L =8 M, At = 46 °C | PacyeTHas gnvHa Tpy6onposoaa L

2.3. PaccTosiHne mexay onopamvu TpyoéonpoBoaa
MakcurmanbHoe pacCcTosiHue Mexxay onopamu LiefbHonnactosbix Tpyd FV PP-

RCT UNI ropraoHTaneHbIn Tpy6onpoBsos.

At[°C] m 2m 3m 4m 5m 6m m 8m 9m  10m PaccTtosiHve mexay onopamu [cM]
100 / @ Tpy6bI [MM] npv TeMneparype BoAbl
90 / / 20 °C 30°C 40°C
8 [/ 16 75 70 70
70 20 80 75 70
60
[/ 25 85 85 85
N[/ 5
46 Ay, 32 100 95 95
/ 40 110 110 105
20 50 125 120 115
10 jZZ 63 140 135 130
v 75 155 150 145
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
55,2 mm Alfmm] 90 165 165 155
110 185 180 175
Mepenan Temnepatyp At
flp”y%'f_ penaa TeMnEpaTYP 125 200 195 185
oasona | 10°C | 20°C | 30°c | 40°c | s0°c | e0o°c | 70°c | so°c
P i THeiiHoe paciumpenye Al [mm MakcrmaneHoe paccTosiHne Mexxdy onopamu LebHonaactoBbix Tpy6 FV PPR
P P CLASSIC S8,2 SDR7,4 (PN 16) n FV PP-RCT HOT S3,2 SDR7,4 ropu3oHTanb-
1 1,5 3 5 6 8 9 il 12 HbIli TPYBONPOBOA.
2 3 6 9 12 15 18 21 24
3 5 9 14 18 23 27 32 36 PaccTosiHne mexay onopamu [cMm]
4 5 9 14 18 23 27 32 36 @ Tpy6bi [MM] npv Temnepartype BoAb!
5 8 15 23 30 38 45 53 60 5 c 3 . Q o
6 9 18 o7 35 45 54 63 72 20 °C 30°C 40 °C 50°C 60 °C 80 °C
7 il 21 32 42 53 63 74 84 16 80 75 75 70 70 60
8 12 24 36 48 60 72 84 96
9 14 27 4 54 68 81 9 108 20 90 80 80 80 70 65
10 15 30 45 60 75 90 105 120 o5 95 95 95 90 80 75
15 23 45 68 90 113 135 158 150
32 110 105 105 100 95 80
JluHeliHoe paclwupeHue Tpy6onpoBoaa . 120 120 115 105 100 95
- Tpy6bl STABIOXY u FASER
Mpumep: L = 10Mm, At = 40 °C | PacyeTtHada annHa Tpyéonposoga L e 165 150 125 120 S 100
At[C] im 2m 3m 4m 5m 6m 7m 8m 9m 10m 15m 63 155 150 145 135 130 115
100°C 75 170 165 160 150 145 125
wel || 1/ /
I AV 90 180 180 170 165 160 135
el || ]/

1/ 110 200 195 190 180 175 155
ol L]/

II // / // / 125 220 215 200 195 190 165
60°C 1/ // MakcrmanbHoe paccTosHne mexay ornopamm Tpy6e FV PPR CLASSIC S2,5
50°C II // /// // SDR6 (PN20) ropuaoHTanbHbIl Tpy6onpoBos.
40°C Il / // / 7 PaccTosiHne Mexay onopamu [cMm]
a0°c 1177/ @ Tpy6l [MM] npv Temneparype Bodb!

//// / 20°C | 30°C | 40°C | 50°C | 60°C | 80°C
20°C
b}% 16 90 85 85 80 80 65
10°C
20 95 90 85 85 80 70
v 25 100 100 100 95 90 85
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
Al 32 120 115 115 110 100 90
40 130 130 125 120 115 100
. Mepenag TemnepaTyp At 50 150 150 140 130 125 110
oY% | 10°c | 20°C | 30°C | 40°C | 50°C | 60°G | 70°C | 80°C o3 170 | 160 | 15 | 150 | 15 | 126
[m] 3 75 185 180 175 160 155 140
JnHerHoe paclumperne Al [mm]
- ; : 5 5 . 4 a a 90 200 | 200 185 180 175 150
2 1 2 3 4 5 6 4 8 110 210 215 210 195 190 165
3 2 3 5 6 8 9 1 12
4 P 4 6 8 10 12 1 16 125 235 230 225 210 200 170
5 3 5 8 10 13 15 18 20 MakcuMasibHoe PacCTOAHVE MEX Y OropamMii MHOrOCIOVHbIX Tpy6 FV PP-RCT
6 3 6 9 12 15 18 21 24 FASER COOL ropunaoHTasbHbli Tpy6OonpoBoa,.
7 4 7 11 14 18 21 25 28
8 4 8 12 16 20 24 28 32 @ Tpy6bi PaccTosHue Mexxay onopamu [cM] Npy TemnepaType Bosl
9 5 9 14 18 23 27 32 36 [MM] 20°C | 30°C | 40°C | 50°C | 60°C | 70°C | 80°C
10 5 10 15 20 25 30 35 40
15 8 15 23 30 38 45 53 60 40 120 115 110 105 100 95 90
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50 140 135 130 125 120 115 110
63 150 145 140 135 130 125 120
75 165 160 165 150 145 140 130
90 175 170 165 160 155 150 135
110 185 180 175 165 160 155 145
125 205 195 190 180 170 160 150
160 205 195 185 180 170 160 150
200 230 220 210 205 195 185 175
250 260 250 240 230 220 210 195

MakcrmanbHoe paccTosiHe Mexay onopamMin MHOOCOMHbIX Tpyd FV PP-RCT
FASER HOT 1 FV PP-RCT STABIOXY ropuaoHTasibHbIin Tpy6onpoBos.

3 Tpy6bI PaccTosHve mexay onopamu [cM] npy Temnepartype Boas!
[MM] 20°C | 30°C | 40°C | 50°C | 60°C | 70°C | 80°C B MeCTe yCTaHOBKY apMartyphbl
20 100 90 85 85 80 70 65
25 105 100 95 90 85 80 75 l
32 120 15 110 105 100 95 90 i
40 130 125 120 115 110 105 100
E 50 150 145 140 135 130 125 120
% 63 160 165 150 145 140 135 130
- 75 180 175 170 165 160 165 145
E 90 190 185 180 175 170 165 150
110 200 195 190 180 175 170 160
125 220 210 205 195 185 175 165
160 220 210 205 195 185 175 165
200 245 235 225 220 210 200 190
250 275 265 255 245 235 225 210

Ansa nepneHAnKyNSapHbIX TPy60NpoBoAOB MaKCcuMMarnibHoe pac-

CTOsIHUEe MeXAy onopamm ymHo)XkaeTca Ha KoadduumeHT 1,3. 1Py MOMOLLY XKECTKUX XOMYTOB
(TO/IbKO [4/1IrOPU30HTasIbHOro TPy60npPoBoAa)

2.4 KpenneHue Tpy6onpoBsoaa

Mpy MOHTaxe TPyGONPOBOAHOW TPacChl HEOBXOAMMO MPUHUMATL BO BHUMA-
HWe CBOMCTBa MaTtepuana, T. €. B NEPBYO oYepefb JIMHENHOe TeMnepaTypHoe
pacLuVpeHne, HeO6XOANMOCTb KOMMEHC AL, YCNIOBUS SKCnyaTaumm (Komou-
HaLWs [aBeHns v TeMnepaTypbl) 1 Cnocob CoeamHEHMS.

KpenneHve Tpy6 NpoV3BOAUTCS C UCMONIb30BaHNEM HEMOABUXKHbIX 1 MOABUXK-
HbIX OMOP C Y4ETOM MPEANoNaraeMoro JIMHENHOO paclUMpeHnst TPy6onpoBo-
na.

co cBOOOAHbIM KperieHnem

B n3rnbe Tpybonpososa

B MeCTe OTBeTBJIeHUs KperiyieHneM OKoJ10 huTuHra

FV AQUA 60 <



Ucnonb3oBaHne noniMumepHbIX XOMYTOB

loaxoasT 415 BOGOCHAXKEHWSI XO/I04HOM BOJOM

[lnsi TpaHCMOPTUPOBKM ropsiyesi BOAbI XOMYT KpenuT-
Cs1 Yepes u3onALnio - Ha pasmep 60/ibLue

Apyrue cnoco6bl NpoKJIaaKy NJ1acCTUKOBbIX TPYO

YyKnagka Tpybornpososa B CBOOOAHbIN Xe06

S N |

YyKnagka Tpybonpososa B 30540 (104 LLUTYKaTyPKOW)

Mpoknapka Tpy6onpoBoaa

TpybonpoBoa, MOHTUPYETCS C MUHUMaUIbHBIM YKIOHOM 0,5% B CTOPOHY K ca-
MbIM HU3KMM MeCTaM, rae MMEeeTCsl BO3SMOXHOCTb €ro OMOPOXHEHWS CaMOCnN-
BOM WM NMPY NOMOLLM 3aMOpPHbIX KlanaHoB C BOLOOTBOAOM.

TpybonpoBoa HEOHXOOAMMO Pa3fennTb Ha CaMOCTOSITE bHbIE 3aKpblBatOLLIMeE-
cs y4acTkun. [ns nepekpbiBaHMst NCMOMb3YIOTCS MPOXOLHbIE BEHTUAM UAN MO-
NIMEPHbIe LapoBble KpaHbl, A1 MOHTa)<a Mo, WTYKaTypKy UCMOMb3YHTCH
cneumarnbHble BEHTUMM UK KpaHbl. [pexae, Yem NpUCTYNnTb K MOHTaKy BEH-
TUNEN U KPaHOB, HEOOXOAMMO NPOBEPUTL X PABOTOCMOCOOHOCTb.

B MecTax ycTaHOBKV BOAOPa3bopHO apMaTypbl pasBOASLLMIA TPybonpoBos,
pexkomMeHayeTcst 3akoH4YMTL ¢ nomoupto YHVBEPCAJIBHOMO HACTEHHOIO
KOMIMJIEKTA - paccTosiHue mexay pe3bbOoBbIMM BbIXOA4aMU A5 CMecuTe-

et pa3meLLeHo Tak, YTobbl BO3MOXHOE OTK/IOHEHWE OT rOpU30HTaIbHON OCK
MOXXHO 6bIN10 BBIPOBHSATE MCMOSIb30BAHNEM SKCLEHTPUKOB. 118 MOHTaxa ¢ no-
cnepfyoLLen OTAENKON MMNCOKapTOHOM MPUMEHSIOT HACTEHHbI KOMMJEKT
019 TUMCOKAPTOHA.

Mpw npoknagke Tpy6onpoBoaa B MHCTAALUMOHHbIX NMeperopoakax Heooxoaw-
MO 3aKpenuTb NoIoXKeHVe TPyBonpoBoAa C MOMOLLLBIO MOAXOASALLEro Kpenexa,
Hanp. CUCTEMbl METaSINIMYECKUX XOMYTOB C MOAKPENIAIOWMMA 3EMEHTaMU.
Mpw yknaake Tpy6onposoaa HeoBX0AMMO YUUTLIBATL €ro IMHENHOE pacLunpe-
HIE 1 BbINOHUTb N30NALMIO.

Mpw ckpbITO NPOKNaAKe TPyOoNpoBOAa B MOAOBbIX M MOTONOYHbLIX KOHCTPYK-
LMSIX MOXXHO MCMOMb30BaTb 3alUUTHble TPYObI (M3 NMOAMaTWUNEHa), obecneyn-
BaloLLMe MexaHM4ecKyto 3alimTy Tpybonposoda. B To »xe Bpems BO3ayLHOe
NPOCTPaHCTBO MeXAy TPyOONpOBOAOM M 3alUMTHOM TPyOol co3paeT TepMu-
Yeckyto m3onaumio. Mpn OTKPbITOM NPOKIaAKe NNacTMKoBOro TpybonposBoaa
HeobxoMMO 06ecnednTb Ka4eCTBEHHYIO N30NAUMIO (Hanp., ecan Tpybonpososa,
XOJI0AHOW BOABI MPONOXKNTL CBOGOAHO MO CTEHE OTanIMBaeMOro NOMeLLEeHNs,
TO BO3HMKaET MoBblLLEeHHadA OMnacHOCTb KOHAeHCauun Bfiarm Ha CTEeHKe Tpy-
6onposoaa). TpybonpoBod, MOXXHO MPOKIaAbIBATL OTKPLITO MO CTEHE TOMBKO
B TeX MOMELLEHUNSX, FAe HET ONMAaCHOCTU MEXaHUYECKOro NOBPEXAeHVs Tpyd BO
BpEMS aKcryaraumm.

2.5 MoHTaX CTOSIKOB

Mpu MOHTaXeE CTOSKOB HEOBXOAMMO 0bpalliaTh 0CO60e BHUMaHVE Ha pasme-
LLIEHVIe HEMOABVXHBIX OMOp, & TaKXKe Ha CO3[aHne aleKBaTHOro crnocota Kom-
neHcaUun IMHEMHOro pacluMpeHs. KoMreHcalwms CTOsSKoB obecreqmsasTcs
CNONb30BaHNEM CKOJB3SILLEN OMOPbI B OCHOBaHWM CTOSIKA W1 UCMOSb30Ba-
HeM NeTNIeBOro KoMreHcartopa.

JJo2
KU EC_Te
R min =10.D
CToAK NNacTUKOBOTO  —
TpyBonpososa Tennonzonauua
PB & Berkakksaprape 3
KU
R min =10.D MpoTuBonoXapHas
usonAumMA 2 NP
KU KoHcTpyKuma notonka
D2
1 R min = 10.D
KU L_Te]
< .
R min=10.D @
Tennonzonsauyusa
el
PB BeTka Kk kBapTupe o a
PB o
KU
MpoTuBoNoXapHas
nionauyna 1 NP
KU ‘ KoHcTpyKuma notoska
Rmin=10D | =

PB PB Topu3oHTanbHblii Tpy6onpoBog
NMPUMEYAHWE: PB HenogBwxHas onopa
T———— TpybonpoBoz nepes HarpeBom KU noﬂB")K"‘?' onopa
D HapyxHblit snametp Tpy6onposoaa

———  TpybonpoBoa nocne Harpesa Rmin  MunumanbHbiit paguyc usruéa
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Ecnv BosHMKAET HEOOXOAMMOCTb Pa3feNnTb CTOSAK Ha HECKOSbKO KOMMeHca-
LIMOHHbIX Y4aCTKOB, TO 3TO AeNaeTcs Mpu NMOMOLLUM YCTAHOBKM HEMOMBMXKHbIX
onop. HemnoagxHas ornopa ycTaHaBNVBAETCS Ha CTOSKE NOA, V1 HaJ, TOOVHUKOM
OKOJ10 OTBETBEHNS U MyDTbI B MECTE COBAMHEHVS TPYB, YTO OAHOBPEMEHHO
npefoTBpaLlaeT ocefaHne cToska.Mexxay HEernoABVXKHBIMY Onopamy A0MKHa
06ecneunTb KoMNeHcaumio Tpy6ornposoaa.

Mpy NPOEKTUPOBaHWA OTBETBIIEHNS Pa3BOAALLEr0o TPYGONPOBOAA ClemyeT
YUUTLIBATH KOMMEHCALMIO N3MEHEHNS O/IMHbI CTOSIKA.

3a CYeT JOrMNOJIHNTEes/IbHOIr0O PacCTOSTHUS MEX-
AY CTOSSKOM 11 OTBEPCTNEM B CTEHE

Tpy6bl STABIOXY 1 FASER unmetoT B 3 pasa meHbwmnii koadhuuymeHt nu-
HeNHOro pacwupeHus u 66MbLIY0 XXeCTKOCTb, YeM LieSIbHOMIacTUKO-
Bble TpyObl. TpybonpoBoA, MOXHO MOHTMPOBATL OAMHAKOBbLIM OMUCaHHbLIM
BblLLE CMOCOBOM, KaK LIeSIbHOMMaCTUKOBBIV, MPUMEHSISt KNAaCCUYECKIA MPUHLMN
peLleHVs KoMMneHcauuii Npu MCnoIb30BaHNM BO3MOXHOCTI YBEIMYEHNS pac-
CTOSIHUS MeX [y Oropamu 1 3HAYUTENIbHO MEHbLUINX KOMMEHCALMOHHBIX y4acT-
KoB. [MpKn yknagke B xenob MOXHO 1CMONb30BaTh Tak Ha3blBAEMbI XKECTKUIN
MOHTa)K — 3TO O3HAYaET, YTO HEMOABWXKHbIE OMOPbI KPENATCS Ha TpybonpoBoae
Tak1UM CrocoboM, YTO TEPMUYECKOE PacLUMpPEHNE NEepeBOAUTCS B MaTepuan
TpybonpoBoaa v B1U3yasibHO He NposiBAsieTcst. HeobxoayMbIM YCNoOBUEM Takoro
MOHTa)ka SBMSIETCSH MCMONb30BaHNE XOMYTOB, CMOCOOHbLIX yaepxaTb Tpybo-
NPOBOA, 1 AOCTATO4HO NPOYHO 3aKPENIEHHbIX

2.6 CoeguHeHue B cuctemy
Tpy6onpOBOAHYIO CUCTEMY MOXKHO COEANHSATE CBAPKOW U MEXAHNYECKM.

CoepuHeHne Tpybbl C PUTVHIOM NPOU3BOANUTCA 4SSt BCEX TUMOB TPy6 ofuHa-
KOBbIM CMOCO60M, T. K. UTUHIMI OaHN U Te xxe. [Nepen ceapkon Tpyd STABIOXY
HeobxoaMMO crneupasibHbIM 0B6Pe3HbIM YCTPOMCTBOM Cpe3aTb BEPXHWUI CIOW
PPR 1 cpeaHuin antoM1HNEBbIN CNoin TpyObl Ha rNyouHy MyddTbl hUTUHra.

CoepvHervie Tpy6 ¢ (UTWHrAMM MPOV3BOAWTCS MPU MOMOLLY MONNY3HON
CBapKu, coeayvHeHne Tpyd 6osee KPyMHbIX ANamMeTPOB C MOMOLLbIO CBapKY C
MCMOSb30BaHNEM 3MIEKTPOUTUHIOB WS CTHIKOBOW CBapPKW. [1py CBapke BO3-
HMKaET FOMOreHHbIN LLIOB BbICOKOrO KadecTsa. [1pu BbINOSIHEHWM COBAVHEHNI
HeoBX0AMMO TOYHO cobstoAaTh NPeanMcaHHbIn MeTof PaboThl.

Paspe3aHue Tpyo

Tpy6bl MOXHO pPa3fenaTs (pesathb, MUANTE) TONIbKO OCTPbIM, XOPOLLO HATOYEH-
HbIM MHCTPYMEHTOM. PEKOMEHLYeTCst MCNOb30BaTb A5 3TOW LENn PeXXyLLA
VHCTPYMEHT, npefHasHayeHHbI ONs NNacTVKOBbLIX TPYO, Wian creumnanbHble
HOXXHULLbI.

CoepanHeHve NepexofoB OT NacTka K MeTasily B CUCTeMax ropsvero BOAo-
CHabXEHNS 1 OTOMIEHNS MOXHO WMCMOSIb30BaTh TObKO MEPEXOAHVKK C 3a-
MNPECCOBAHHOW BCTABKOW 13 HUKENIMPOBAHHOWN NATYHW C BHYTPEHHEN 1 Hapy»>K-
HOW pe3bboi.

Ecnn nepexoaHunK He OCHaLLEHHbIN MHOrorpaHHMKOM B MeTanIM4eckon YacTu,
TO DeBbéOBble COeMHEHMS 3aTArMBatoT KJIKOHOM C JIEHTON.

NPEAYNPEXAEHMUE: 1o Tenno-TeXHUYECKUM N PUSUKO-MEXAHUHECKNM
NpUYMHaM NCNOSb30BaHNE B CAHTEXHWKE NEPEXOOHMKOB C NIACTUKOBOW pe3b-
60 HeponycTUMO. MNepexofHNKK C NAacTUKOBOWM Pe3bboli MOXHO MCMoSIb30-
BaTb, HaNpPUMep, NPy 060PYAOBaHUM BPEMEHHbIX MPOBOLOK.

lepmeTnsauuns coeguHeHUn

lepmeTn3aLmio pe3bboBbIX COeAMHEHNI MONMNPONUIEHOBLIX TPYO PEKOMEHY-
€TCsl BbIMOSIHATE C MOMOLLIO TEDAIOHOBOW IEHTbI UMW HATW, UAN CNieLnanbHom
YNAOTHSIOLLIEN 3aMa3KOoM.
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