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CUCTEMbI HANOPHbIX TPYBOINPOBOA4OB
HanopHble TpybObl “BaBuH”

1.1. OOwume cBeneHms

Hanpsixenue B crenkax, (log) s

- 20°C
t
C
\*
1 yac 50 net Bpems, (log)t

paduk 1.1. HanpsxeHne B CTEHKax

px(D,—e)
Op = ——2L—1_ 1.1
P~ T 20xe (-
pxD,
=Py 1.2
¢~ 20x0,'P (1-2)

rae: Op - NPOEKTHOE HAMPSKEHUE B CTEHKE
Tpy6e1, MMg;

p - HOMMHanNbHOE Aasnewue, 6ap;

Dy - HapyxHbIi aameTp TPy6bl, MM;

€ - TOMNWMHA CTEHKM TPY6Bbl, MM.

Mocka
(495) 663 23 78

CaHkr-lNeTepbypr
(812) 458 54 69

Mpy NpoekTpoBaHUN HaMOPHbBIX TPYGONPOBOAOB OCHOBHbLIM BOMPOCOM SIBNISIETCS
NPOYHOCTb Matepunanos. TepMonnacTukm, Hanpumep, nonmesuHunxnopug (MBX), nonu-
aTunex (MN3), c Te4eHNnem BpeMeHn TepSoT CBOKO MPOYHOCTL (CM. rpaduk 1.1).

JlaBopaTopHbIMU UCCefo0BaHNSIMU YCTAHOBNEHO, Kakoi ByaeT NpoYHOCTb MaTepuana
yepes 50 neT npu ycrnoBun, 4To ero TemnepaTtypa He 6yaeT npesbiwatb 20°C, a npoTe-
KaroLel xmnakocTbio OyaeT Boga. YcTaHoBNEHHas Taknum o6pa3om BenmynHa 0603Hava-
etcst MRS (aHrn. Minimal Required Strength - HavmeHbLLas Tpebyemast MPOYHOCTb).
MIMeHHO aTa BenuymHa, pasgeneHHast Ha kKoadduumeHT 3anaca npoyHocTn C, nokasbl-
BaeT, kakoe [0MycKaeTCsi MakCUMasibHOE MPOEKTHOE HaMnpsixXeHNe B CTEHKE TPyObl Nof,
DelicTBUEM JaBneHus, CO34aBaeMOoro npoTekatoLleli no Tpybe XMAKOCTbIO.

[Ons HennacTuduumpoBaHHoro nonmeuHunxnopuaa MRS = 25,0 MMa. Ncxoasa 13
CBOWCTB 9TOr0 Matepuana, Kotopble 6yayT NPosSiIBASTLCA BO BPEMS 9KCrlyaTaumm, MoX-
Ho cuntaTb C = 2,0. MNpu Takom koadduumeHTe C HanpsixkeHne B CTeHke coctasnseT 12,5
MTla (125 at™m), B CBSI3M C YeM U3roTaBnmBaemble TpyObl OTHOCAT K Tuny Curma 125. Mpn
6onbLieM 3HaveHun koadduumeHTa 3anaca npoyHoctn (C = 2,5) npoekTHoe Hanpsxe-
Hue cocTaensieT 10,0 MIMa (100 aTm), 1 Takne TpyObl OTHOCAT K TUNy Curma 100.
Hanuyve aByx TMNoB Tpy6 AJ19 OAHOMO M TOr0 XX€e HOMUHAaJIbHOrO AAaBfIEHNS, HO NpuU
pasnnyHbIX 3HaYeHMaX KoaddurLumeHTa 3anaca npoyHocTn C, pacumpsieT BO3MOXHOCTM
BbIGOpa Npu Nomcke NPOEKTUPOBLUMKAMU 1 MOHTaXHMKaMMN ONTUMaNbHbIX PELLEHNI
npo6nem.

CornacHo ctangapty ISO 4427, ona N3 Tpy6 koaddULMeHT 3anaca NpPo4YHOCTM AOKEH
ObITb He MeHee 1,25.

[MonuaTuneH npexHero nokosieHns o6o3Havancs N3 63, nockonbky ero MRS paBeH 6,3
MMMa. 1na aToi BeNn4YMHbI NPOeKTHOe HanpsikeHne coctaenseTt 5,0 MMMa.

Y 1py6 M3 80 3HaveHne MRS pasHo 8,0 MIMa. OgHako Tpy6bl "BasuH" M3 80 naroTtas-
JIMBAIOTCH TaknX Xe pasMepoB, 4To 1 npexHue Tpyosl M3 63. KoadpuumeHT 3anaca
npoyHocTn Tpy6 "BaBuH" N3 80 pocturaeT 3HavyeHus 1,6.

Y tpy6 M3 100 3HaveHne MRS paeHo 10,0 MMa. Ana Hux, cornacHo ctaHgapTy 1ISO
4427, npoekTHoe HanpsixeHne npuHuMaeTcs Ha yposHe 8,0 MlMa, a koadduumneHt C
paseH 1,25.

CB$I3b MeX Ay NPOEKTHbIM HanpsiXXeHeM Npy HOMUHANIbHOM AaBfIEHUN Y FreoMeTpUyec-
Knmu napameTpamu gaetca dopmynont (1.1). Ecnm n3sectHbl HOMUHaNbHOE faBneHne
1 AmamMeTp Tpy6bl, To No popmyne (1.2) MOXHO BbIYUCINUTbL TONLUMHY CTEHKMN.

TeopeTnyeckn, ecnu aKcnnyaTupyemas Tpyba nuMmeeT COOTBETCTBYIOLLME
reomeTpuyeckue napameTpbl, paboyee AaBfeHne He NPeBbILLAaeT HOMUHANBHOIO
3HaveHus, Temnepartypa TpyObl (Yalle BCcero, OHa paBHa TemnepaType
TPaHCNOPTUPYEMOI XNAKOCTM) He npeBbiwaeT 20°C, 1 Ha Tpyby He AencTByoT
dakTopbl, yckopsioLve paspyLleHe NoiMMepoB (Hanpumep, XMMnKaThl,
ynbTpadUoneToBble Jly4n), TO CPOK CNyX6bl TPyObl OyaeT 6onee 50 ner.

Ecnu paboyee faBneHne MeHblle HOMUHaNLHOrO, a TemnepaTtypa Huxe 20°C, To cpok
CNY>X6bl MOXET AOCTUYb HECKOJBbKMX COTEH NleT. ECnv KOHCTPYKTUBHbIE MapameTpsl
(Hanpumep, ToNWMHA CTEHKK), SKCMyaTaLMOHHbIE NapaMeTpbl (Hanpumep, paboyee
[OaBneHne) Ny NPoOYHOCTb CaMoi TPyObl HE COOTBETCTBYIOT MPOEKTHLIM TPEBGOBAHUSM,
TO NPOEKTHbIN KO3 DULIMEHT 3anaca NPOYHOCTU MOXET OKa3aTbCH HEA0CTATOYHbIM.

ExkartepuHbypr
(343) 369 33 63

Camapa
(846) 979 68 12




CUCTEMbI HANOPHbIX TPYBONPOBO40OB
HanopHblie Tpy6bl “BaBuH”

Knaccmnoukauyst HanopHbIX TPYO *

Hanoptbie MBX TpyGbi Curma 125 Curma 100

KoadpduumeHt C 2 2,5
SDR (D/s) 41 26 34 21
PN (6ap) 6 10 6 10

na 8o

SDR (D/s)* 17 11
KoadpduumeHt C 1,6 1,6
PN (6ap) 6,3 10

na 100

SDR (D/s)* 26 17 11
Koadpduument C 1,25 1,25 1,25
PN (6ap) 6,3 10 16

*SDR (aHrn. Standard Dimension Ratio) - N3 Tpy6el Ans rasonposoAos na 8o na 100
CTaHOapTHOE OTHOLLEHNE Pa3MepOB:

SDR = D/s, rae D - HapyxHbIi gnameTp SDR (D/s) 17 11 17 11
TPY6bI; S - TONLIMHA CTEHKU. PN (6ap) 25

1.3. MonnBnHUNXIOPUAHbLIE TPYObI

MBX TpyObl N3roTaBANBAIOTCS U3 HEMNACTUPULNPOBAHHOIO NOAMBUMHUAXI0PUAA,

KOTOpbIN aanee o6o3Havaetcs npocto MNBX. JocTtomHcTtea MNBX Tpy6:

M NerkocTsb;

H BbICOKasi MPOYHOCTb;

H yCTOMYMBOCTb K KOPPO3UN N SNEKTPOKOPPO3NN;

H xopoLuve ruapasnMyeckne CBOMCTea
(koadpdurumeHT TpeHus B 100-600 pa3 MeHbLLE, YEM Y HyTYHHbIX TPYO);

H 1erkOCTb BbIMNOHEHUS COEANHEHNI;

H npyMeHeHre NOABVIXHBLIX COEANHUTESBHLIX YCTPOWCTB C PE3MHOBLIMU YIIOTHUTENbHBIMU
npoknagkamu;

H NnpUMeHeHVe PE3NHOBBIX KONeL, C J0rOBEYHON CUIMKOHOBOW CMa3Koi;

M oTcyTcTBME NOTPEBHOCTH B yXOae.

1.4. NonnaTuneHoBble TPYObI

M3 Tpy6bl "BaBrH" n3rotaBnnBaloTCA N3 CBETIO-CnHEro matepuana N3 80 1 TeMHO-CUHEro

M3 100. Tpy6bl 6onbLMX AnamMeTpoB (0T 630 MM) MOMYT BbITb YEPHOTO LIBETA.

Ob6Lme xapakTepUCTUKN U JOCTOMHCTBA 3TUX TPYO:

B nrameTp ot 16 oo 1400 mm, knacesl aasneHns PN 6.3, PN 10 n PN 16;

Il BO3MOXHOCTb COEIHEHWS CTLIKOBOW CBAPKOW UM C UCMOSIb30BaHNEM 3/1EKTPOCBAPHBIX
MydT;

H conpoTtueneHne gnddy3nr BOASHOMO Napa 1 XopoLuast XMMn4eckasi yCTONYMBOCTb;

W HV3KWI BEC;

H BbICOKas NPO4YHOCTb;

H nprYMeHeHVe YCTOM4YMBBIX K PaCTArMBaloLLmMM Harpy3kam pnaHLes;

M 571aCTUYHOCTb;

H yCTOMYMBOCTb K KOPPO3UU N NEKTPOKOPPO3NU;

H xopoLure rmapasn4eckme CBONCTBA;

H oTCyTCTBUE NOTPEOHOCTU B YXOAE;

H BbICOKAs IBHOCOYCTOMYMBOCTb MPW TPAHCMOPTUPOBKE BOAL! C MECKOM 1 0OPa3vBHbIMU
marepvanamu.

3 100 - 310 ycoBepLueHcTBOBaHHbINV 13 80. MiccnenoBaHnst HOBbIX MaTepUasnios NO3BON-
v co3nath 13 TpyObl C MEHbLLIEN TOMNLLIMHOM CTEHOK, 6rarogaps YeMy yBeNMYMBaeTCs Npo-
MyCKHasi CoCOBHOCTb, YMEHbLLIAETCS BPEMSI CBAPKM U CHMXAETCS BeC. 10 CBOMM CBOMCT-
Bam matepuan N3 100 6onee npuroaeH ons n3nenuii 6onbLUnx pa3mepos, a M3 80 - ans
U30ENNI MEHbLLVX Pas3MepoB. M3 Tpybbl 0COBEHHO YA0OHbI 4151 peHoBaLuKy TPYyOOnpoBo-
noB 6ecTpaHLLeHbIM CrnocoboMm, a cucTemMa o4eHb rmokmnx Tpyo 13 M3 80 obnagaeT oco-
ObIMV MPEMMYLLIECTBAMW MPU YKIIAOKE B C/TOXHbIX YCIIOBUSIX, HANPUMep No MOPCKOMY Uin
03epHOMY AHy. 13 TpyObl MOIYT NMPUMEHSTLCS TAKXKE AN BHYTPEHHUX CUCTEM, UX MOXKHO
M3roTaBvBaTh Mo NHAVBUAYaSIbHLIM 3aKa3aMm Ha 3aBOe KoMnaHuu "BasuH".
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CUCTEMbI HANOPHbLIX TPYBONPOBOA4OB
HanopHble TpybObl “BaBuH”

1.5. 3anopHasa apmatypa

BeHnTunn n 3agsuxkun "BasuH/ABK" narotaesnmpatoTca n3 yyryHa "Meehanite” mapku
GG nnu GGG, Ha KOTOPbIN 3N1EKTPOCTATUYECKMM CNOCOHOOM HAHOCUTCS AMOKCUAHOE MNOo-
KpbITUE, 3alumLialoLLee apMaTypy OT BHYTPEHHEN 1 HapYyXXHOM KOPPO3nn, NpuyemM aTo
NoKpbITME YOOBNETBOPSET TPEOOBAHMAM, CBA3AHHLIM C MUTLEBOW BOAON.

OTa 3anopHas apmartypa XopoLLo npucnocobneHa Ans yCTaHOBKW Nof, 3emein 6naro-
[apsa repMeTUYHOM, COCTOSLLEN N3 Tpex YacTen, cucteme (1) ynnoTHEHUS WNUHAENS.
MnacTMaccoBbI NOAWNNHKYK (2) NpeaoTBpallaeT BO3SHUKHOBEHME KOPPO3UN, KOTOPYIO
MOrn Gbl BbI3BATb HAMPSKEHUS MEXAY IUTbIM KOPMYCOM 1 WwnuHaenem. LUnungens (3)
M3roTOBJIEH U3 HEPXaBeLLen cTanu. KOHCTPYKLUNSA rapaHTUPYET OTKPbIBAHWE U 3aKPbl-
BaHWe BEHTUJIEN U 3aBMKEK [aXe B TOM Clly4ae, eciivi UMW He MoJib30BaJINCh B TeYe-
HME HECKONbKUX NEeT.

ApmaTypa BbIMOJIHAETCH C NOJIHOM PaCcTO4YKON, NOSIHOCTLIO BYJIKAHN3VPOBAHHbIV pPe3n-
HOW KJIMHOBbLIN 3aTBOP B3aUMOLENCTBYET C MArKMM CeaJIoM. YNOPHOE KOJbLO (4) v ran-
Ka 3aTBOpAa M3roTaBAMBAIOTCS N3 NATYHN C 6OMbLLIOM MPOYHOCTLIO HA PACTSXEHME.

Bca 3anopHas apmartypa npoxoamuT NPOBEpKy 10 OTNPaBKM C 3aBoAa.

3anopHas apmaTtypa MOXeT ObITb C pacTpybHbIMK kKoHLaMu ans MNBX t1py6 v ¢ N3 rnag-
KUMU KOHLU@MU anst coeamHeHus ¢ N3 TpybonpoBogamm ceapkoi. Kpome Toro, Bbinyc-
KaeTcs apMaTypa ¢ dnaHuamMm, a Takke C BBEPTHbIMU COEANHUTENSIMU UM PACTPYOHbI-
MK KoHUamu ans MNd tpy6.

Kak n "Hopauck BasuH", komnanusa "ABK"” cepTudurumpoBaHa Ha COOTBETCTBUE CUCTE-
Mbl ypaBieH1s kayecTBoM ctaHgapTy ISO 9001.

2. TexHuyeckme xapakTepucTnku

2.1. TexHnyeckme gaHHble M3 n MNBX Tpy6

TexHuyeckne AaHHbie TPYO (TUMUYHbIE 3HAYEHUS)

HavmenoBaHne M3 80 M3 100 nBx En.namep. MeToa ucnbitaHunin
MnoTHOCTb 943 951 1410 Kr/m3 1ISO 1183
Mopaynb ynpyroctu 700 1200 3000 MnMa 1ISO 527
(ckopocTb gedopmaun 1 MM/MUH)

MokasaTtenb nnasneHus 0.9 0.5 r/10 muH  ISO 1133, ycnosue 18
KoadpduumeHT nuHeriHoro 0,18 0,13 0,07 MM/M°C VDE 0304
TennoBoro pacwmpeHns

YaenbHaa TennoemMkocTb 1.9 1.9 1.0 Jx/r.x  kanopumeTtpusi npu 23°C
TennonpoBOAHOCTb 0.36 0.38 0.15 Bt/M.K DIN 52 612 npu 23°C
MwuH. pagmyc narmba 25xDy* 25xDy* 300 x Dy* npw 20°C
XuMnyeckas ycTomnumBoCTb CMm. rn. 13 gaHHOro onncaHus

*Dy = HapyXHblli AMaMeTp MiaacTMaccoBol TpyObl.

2.2. CepTudurkaums n ctaHgapTbl HA HAMOPHbIE TPYObI

Tpe6oeraHua ang NBX HanopHbix TPyo PN 6 u PN 10

TpyO6bl M3roTaBAMBAOTCA MO CTAHAAPTY 1ISO 4422
JIETTE] Tpy6bl M3roTaBAMBaOTCSA MO CTAHAAPTY DS 972
Homep nuueHsnn 326 A
MNpeHTNPUKAUMOHHBIV HoMep 364
Hopserus Tpy6bl M3roTaBAMBaOTCSA MO CTaHAAPTY NS 3621
Homep nuueHsnn 14
N OeHTUOUKALMOHHBIN HOMEp 14
LiBeuuns Tpy6bl M3roTaBAMBAIOTCSA NO CTaHAAPTY SS 1776
Homep nuueH3nun 2724
MNpeHTNPUKaUMOHHBIV HoMep 379

Mocka
(495) 663 23 78

CaHkr-lNeTepbypr
(812) 458 54 69

ExkartepuHbypr
(343) 369 33 63
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CUCTEMbI HAMOPHbIX TPYBONPOBOAOB

TexHnYeckne xapakTepucTUKm

TpeGoBaHusa ana N HanopHbix TPy6 PN 6.3, PN 10 u PN 16

Tpy6bl M3roTaBAMBAOTCS NO CTaHAAPTY 1ISO 4427
JaHns Tpy6bl U3rOTaBANBAIOTCS MO CTAHOAPTY DS 2119
Homep nuueHsun Ha PE 80 914 E
M peHTndrkaumoHHbii Homep Ha PE 80 364
Hopserus Tpy6bl N3roTaBANBAIOTCS MO CTAHAAPTY NS 3622
Homep nuueHsunn Ha PE 80 191
VpeHTndrKaumoHHbIi Homep Ha PE 80 191
LLIBeuus Tpy6bl U3rOTaBANBAIOTCSA MO CTAHOAPTY SS 3362
Homep nuueHsun Ha PE 80 3184
MpoeHTndrkaumoHHbii Homep Ha PE 80 379
PE 100 Homep KP-nuueH3nn 59

2.3. Ceptndukaumsa n ctpaHaapThl HA GACOHHLIE YacTn

BaBuH N3 mydTa:
VA 1.22/DK 8117
BeHTunum "ABK" ona pacxogHbIX OTBETBEHNIA:
VA 1.51/DK 6918
dnaHupl. Pasamepbl COOTBETCTBYIOT CleAyIOLLMM CTaHaapTam:
ISO 7005-2:1988 "MeTannunyeckne dnaHubl”
DIN 2501
BS 4504
SS 335
NS 153
SFS 2123

2.4. Paamepbl dnaHueB

Pa3mepbl cTaHpapTHbIX pnaHueB

Tunopasmep D k D1 AuameTtp GontoB Yucno oTBepcTuii

DN, mm MM MM MM MM wT

Knacc pasnexnua PN 10

25 115 85 14 M12 4

32 140 100 18 M16 4

40 150 110 18 M16 4

50 165 125 18 M16 4

65 185 145 18 M16 4

80 200 160 18 M16 8

100 220 180 18 M16 8

125 250 210 18 M16 8

150 285 240 22 M20 8

200 340 295 22 M20 8

k 250 395 350 22 M20 12

! D ! 300 445 400 22 M20 12

I 1 400 565 515 26 M24 16

500 670 620 26 M24 20

| — — i — i : | 600 780 725 30 mM27 20
' ' ! Knacc paenexus PN 16

! k ! 200 340 - - M20 12

D 250 405 355 26 M24 12

! ! 300 460 410 26 M24 12

400 580 525 30 M27 16

Puc. 2.1. KoHCcTpykumsa dnaHua 500 15 650 33 M30 20

600 840 770 36 M33 20
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3. FnapaBnnyeckmne pacyeTbl

CUCTEMbI HANMOPHbIX TPYBOINPOBOA0OB
'mpapaBnuyeckme pacyeTsl

3.1. ®opmyna Konbpyka-Yanta

2
AH=C x 2 (3.2)
29

rae: AH - noteps Hanopa, m;

C - K03 PULMEHT MECTHOTO COMPOTUBIIEHMSI,
(6e3pasmepHas BennunHa);

L - CKOpoCTb, M/ ¢;

g - yckopeHue cunbl Taxectu, 9,81 m/c2.

Mocka
(495) 663 23 78

CaHkr-lNeTepbypr
(812) 458 54 69

Homorpammbl BOASIHOro noToka paccumtaHbl no ¢opmyne Koynbpyka-Yainta
(Colebrook-White):

0,74 k
Q=-695xI ( . D? %D X1
O D X 10° x D <1 | 3,71xD,) 0 VP (3.1)

roe: Q - pacxon Boabl, M*/cek; D; - BHYTPEHHWUIA anameTp TpyObl, M;

| - yoenbHble NOTEPU HaNopa Ha TpeHne, M/M (6e3pa3mepHas BennymHa);
K - KO3hDOULMEHT LLEepOXOBaTOCTU, M.

k=0,00001 m, npn guameTpe 200 MM UM MEHbLLE

k =0,00005 m, npn gnameTtpe 200 MM vnmn 6osbLue.

Y KpMBbIX NPOCTaBNIEHbI TUMOPA3MEphI, T.€. HAPYXHbIE AUAMETPbI TPYD, XOTS pacyeThbl
BbIMOJIHEHbI B COOTBETCTBUN C BHYTPEHHUM AnamMeTpoM Tpy6. bnarogaps aTomy 3Have-
HWS1 MPOMYCKHOW CNOCOBHOCTM TPYD yCTaHABIMBAIOTCA HEMOCPEACTBEHHO, O3 UHTEp-
nonaumm rpadumkos.

Mo HoMOrpammam onpeaensitoTCsa NoTepun Ha TPEHME B CaMMUX MIACTMACCOBbIX Tpybax.
[MoTepu Hanopa, Bbi3biIBAEMbIE MECTHLIMU COMPOTUBAEHUAMU (OTBOAAMUN, BEHTUNIIMU,
nepexonamu, TPOMHUKAMU, BIYCKHbIMU 1 BbIMYCKHbIMW KpaHaMu U T.4.), 30eCb HE y4Te-
Hbl.

Mpn NpoexTMpPOoBaHMM BONBLLUMHCTBA CUCTEM NMOLAYN BOLALI MOTEPU UHONBUAYANTLHO MO
KaXA0MY OTAENbHOMY MECTHOMY COMPOTUBNEHNIO OObIYHO HE MOACHUTLIBAIOT. B Takmx
cny4asx NpocTo fo6aenaoT 2-5 % K NoTepsamM Ha TpeHune B Tpybax.

[Mpn NpoexTMpPOBaHMM CUCTEM C BOSLLLOM CKOPOCTLIO TEYEHUS BOAbI, & TAKXKE B TEX
cny4asx, Koraa xxenarteneH noacyeT noTepb No KaxaoMy MECTHOMY COMPOTUBEHWIO,
MOXHO BOCNONb3oBaTbest hopmynon (3.2).

Camapa
(846) 979 68 12

ExkartepuHbypr
(343) 369 33 63




CUCTEMbI HANOPHbIX TPYBOINPOBOA4OB
M'mopaBnnyeckme pacyeTsl

3.2. Homorpamma BoasiHO oka ang MNMBX HanopHbIx TPpyo “BaBuh” PN 6
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CUCTEMbI HANOPHbLIX TPYBOMNPOBOAOB
'mopaBnnyeckmne pacyeTnl

3.3. Homorpamma BoasiHO oka ans NMBX HanopHbIx Tpy6 “BaBunn” PN 10
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CUCTEMbI HAMOPHbLIX TPYBOMNMPOBOAOB
fmapaBnnyeckne pacyeThbl

3.4. Homorpamma BoasHoO oka ana M3 ( PE 80) HanopHbIx Tpyb "BasuH” knacca PN 6,3
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CUCTEMbI HAMNMOPHbLIX TPYBOMNMPOBOAOOB
fmapaBnnyeckne pacyeThbl

3.5. Homorpamma BoasiHOro oka ans M3 (PE 80) HanopHbix TPy6 “BaBuH” knacca PN 10
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CUCTEMbI HAMOPHbLIX TPYBOMNMPOBOAOB
fmapaBnnyeckne pacyeThbl

3.6. Homorpamma BoasiHOro ka ana M3 (PE 100) HanopHbIX TPy6 “BaBuH” knacca PN 6,3
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CUCTEMbI HANOPHbLIX TPYBONPOBOA40OB
'maopaBnnyeckmne pacyeTol

3.7. Homorpamma BogsiHoro notoka ans N3 (PE 100) HanopHbix Tpy6 “BaBuH” PN 10

S =
=]
-0
S~
> g =
Ng
S a
30
© @
~ =3

o
S O
< X
5

=3
Sa

®

A

o

<1

I3

X
O
o
<]
K
0.
°') °
> N
=
X

A\ o

< v

o

7z ~

<
30

i\ o
Z C g I3
)
YA
T
(o
o
4
N
&
7
(693 0
7
3
>4 ~<
A
]
o~
3
X
~
e -
<
o
o
] N
s o
o
H
)
bl 13
Q. o
= <
2 o
2
e 3
c
o
I
3
[ N
- [
o
c
o
£
I
2
[
&
> =
oY v X 2 N -
Qoo o o o © o o co0c® N Vv W % © ~ ~0o oo o o S =) o
oS0 N Vv v ~ el N -

Mocka
(495) 663 23 78

CaHkr-lNeTepbypr
(812) 458 54 69

ExkartepuHbypr
(343) 369 33 63

Camapa

12 (846) 979 68 12




CUCTEMbI HANOPHbIX TPYBONPOBOA40OB
'mopaBnnyeckme pacyeTol

3.8. Homorpamma BoasiHOro oka gns M3 (PE 100) HanopHbix Tpy6 “BaBuH” PN 16
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CUCTEMbI HANOPHbLIX TPYBONPOBOAOB
(maopaBnnyeckme pacyeTbl

3.9. Npumep pacyeTa BogonpoBoaa™

JlaHHbIA NPpUMep OCHOBbLIBAETCSA Ha CNeAyloLWMX UCXOAHbIX AaHHbIX:
MarucTtpansHbii Bogonpoeoga,

| B [lasnexvie B nyHkTe A paBHo 3,5 Gap (35 M BoA.CT.);
3 \ B [1ns coopyxeHus Tpybonposoaa npumeHsiioTcs Tpyosl knacca PN 10 n3 PE 80;
A B MakcumarnbHoe cyTodHoe BogonoTpebneHue (Q max) coctaenseT 400 n/cyT./yen.;

B MakcumanbHoe YacoBoe notpebneHne paBHo 2,5 x Q max
H Heobxooumoe faBneHve y notpebutens pasHo 2 6ap (20 M BoA.CT.);
l CocTaB Kaxaon cembu - 4 yenoseka.

10 B
N bl4YUCNIEHUdA
k B

BoponoTtpe6neHune B pacyeTe Ha OAMH AOM:

400 n/cyT./4yen. x 2,5 x 4 4yen./24 yac = 167 n/4ac = 0,046 n/cexk.
PaccunTbIBalOT pacxon, BOAbl Ha KaXA0M y4acTke BOAOMNPOBOAA, HanprumMep:
A-B:(10+ 15+ 8) momos x 0,046 n/cek. = 1,52 n/cek.

500 m

=
3 [MoTepu Hanopa Ha TpeHre onpeaensioTca N0 HOMOrpaMmme BOASHOrO nNoToka Ans
o HanopHbIx Tpy6 knacca PN 10 na matepuana PE 80
OnpepeneHve noTepb Hanopa Ha TPeHWe ¢ UCMNoJsIb30BaHEM HOMOrpaMMbl 415
paccmMaTtpmBaemoro npumepa
v 15 c
s \ AOMOB Yyactok PacxopBoabl [OnuHa Tunopasmep VYaenbHble notepu MoTtepu Hanopa
o n/cek M Tpy6bl, MM Harnopa Ha TpeHne, HaTPeHVe Ha y4acTke,
8 ' 8 M BOZ.CT./KM M BOZ.CT.
- / BOMOB
D A-B 1,52 500 63 15 7,5
B-C 1,06 650 63 7 4,6
— |50 m C-D 0,37 250 50 3,7 0,9
WToro 13
[Mpwn yka3aHHbIX BbiLLE TUMOpa3Mepax Tpyd AaBneHne y notpebuTtenel B nyHkTe D
Puc. 3.1. Cxema TpybonpoBoaa Ans COCTaBuT:
paccmarpmsBaemoro npumepa. 35 mBog.cT. - 13 M BoA.CT. = 22 m BoA.CT. > 20 M BOA.CT., T. €. Tpebyemoe ycnosue

BbIMNOJIHEHO.

* pacyeT BbIMOSHEH COracHO TpeboBaHNSIM NPaKTUYECKOro pykoBoacTea JlaTckom
MHXeHepHo accouvaumn (OVA) no Booonposogam.

3.10. N'mapasnuyecknin yoap

Bce n3BecTHble Matepuasbl B TOM AN MHOW CTENEHN NPOSABASIOT TEHOEHLMIO K
YCTanocCTn nog, LEeNCTBUEM ONHAMUNYECKMX Harpysok. I'IoaTomy B pe3ysibTaTte
rnapaBinyecknx yoapoB CHMXKaeTCAa CPOK CJ'Iy)K6bI pr6, npu4em cterneHb 3Toro
CHWXKXEeHUA onpenendaeTcsd pagomM XxapakTepucTmk guHaMmn4eckmnx Harpysok, B TOM
qucne:

B NpoJoMKNTENBHOCTBIO yBeNnmM4eHmna Hanopa,

W pasHunLEel MakCMManbHOrO U HOMUHaNBHOIO Hanopa,

| NMPOMEXYTKOM BpeEMEHU MeXAay yaapamu.

[nsa BooonpoBoaHbIX TPYO A0MyCcKaeTCs Takoe MakCUMasnbHOe yBeNIMYeHne 4aBeHns:

B Korpa paBneHune yBenmynBaeTCcsa HevacTo (Hanpymep, UCMbITbIBAeTCs cUcTemMa,
OTKJIOHAETCS 9NEKTPUYECTBO U T.M.), MaKCMMaNbHOE AaBleHNe MOXET NpeBsblillaTh
HOMUHaNbHoe aaBneHne Ha 50%;

B npy 4acTOM yBENNYEHUN OAABNEHUS (MaKC. 10° pa3 B 50 neT) MakcumarnsHoe
nasneHune B NBX Tpybax MOXeT NpeBbillaTb HOMUHANbHOE AaBneHne Ha 25%, HO
aMnanTyaa CKavykoB AaBeHMs He JomkHA npeBbiwaTh 30%.

Pe3koe yBenunyeHne faBneHnst MoxeT ObiTb BbI3BAHO U ObICTPbIM HAMoOJIHEHMEM
CUCTEMbI BOAOW M PasHbIMU MaccamMim "3akpblTOro™ Bo3ayxa, Nno3ToMy B NPOEKTax
[OJKHA ObITb NPEeAYyCMOTPEHA BO3MOXHOCTb CMyCcka BO3yxa, a8 CKOPOCTb 3anOfIHEHNS
CUCTEMbI BOAOW A0/MKHA ObITb KAK MOXHO MEHbLLE.

Camapa
(846) 979 68 12

ExkartepuHbypr
(343) 369 33 63

CaHkr-lNeTepbypr
(812) 458 54 69

Mocka
(495) 663 23 78
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CUCTEMbI HANMOPHbLIX TPYBOMPOBOAOB
McnbiTaHna non gaBneHnem

4. icnbiTaHna noa, JaBNEHNEM

4.1. UcnbiTaHusa nop, gasneHuem NBX/M3 Tpybonposoaos

VcnbiTaHne nof faBneHneM SOMKHO OblTb BKIOYEHO B MPOEKT C COON0AEHNEM

cneayoLmx yCI0BUn:

1) MNpoaonbHbI NPOPUbL [OMKEH MMETb HEOONbLLONM NoabeM Ans obecneyeHns
yAaneHusa Bo3ayxa.

2) [ns Bcex caMblxX BbICOKMX TOYEK LOMKHbI ObITb MPEAYCMOTPEHbI PYYHbIE NN
aBTOMaTmMyeckne BO34yXOCMNYyCKHbIE YCTPOMCTBA, NPUYeM NpaBusibHast yCTaHOBKa
npeaycMaTpmBaeT pa3MeLLeHNEe X HEMHOMO HMXe CaMOl BbICOKOM TOYKM NO
HanpaBfEHNIO TEYEHUS.

3) JomkeH OblTb HAMEYEH Takol NopsaokK 3anycka, YTobbl B cllydae Heob6xoaumMocTn
MCNbITaHUS NOA, AABNEHMEM €r0 MOXHO 6b110 Obl BbINOMHATL MNO3TAMNHO.

4) MecTo 3anofiHeHUs BOAOM JOMKHO OblTb MPEAYCMOTPEHO B CAMOI HUXKHEN TOUKE, a
MecTa BEHTUNSALMK (BbINYCKa BO34yXa) - B HA4YasE U KOHLLE IMHUN.

5) MNBX oTBOAbI, TPOMHMKMK, NEPEXOLHbIE NATPYOKN, BEHTUIN U KOHL,EBbIE 3aryLUKN
[OMKHBI ObITh 3akpenieHbl ("3aaHkepeHbl™) nepes NPOBELEHNEM UCTbITAHUS
nasneHunem (M3 coeamHuTenbHbIE YacTy "BaByH" aHKEPOBKM He TPeOyIoT).

6) TpeboBaHMs 3aka3yurka K UCMbITAHUIO NMOA AAaBNEHNEM OOKHbI OblTb HETKO
M3JI0XKEHbI B ONMCaHUN NMPOEKTa, a NoapsaYMK JOKEH OblTb HAAENEeH NPaBoOM
NPVHMMAaTb HEOOXOAMMbIE MePbI Nepes, NPoBeAeHNEM UCMbITAHUS.

TonbKO Nocne BbINOIHEHNS YKa3aHHbIX YCITOBUIA MOXHO NMPUCTYNaTh K UCMbITAHUSIM.
McnbiTaHns obneryaioTcs, ecnu 6yaet obecneyveHo:

H MNpaBunibHOE TPAHCNOPTUPOBaHME N XpaHeHne Tpy6 1 apMaTtypbl.

H MNpaBunbHOE pPbiTbe TPaHLEeN, yknaaka Tpyb, 3ackinka v yrjioTHEHNE.

H NpaBubHOE NPUMEHEHNE COEAMHUTENbHbIX YCTPOWCTB Y METOL0B COEAMHEHMS.

*

. Mpoueaypa ncnbitaHus Tpybonpoeoaa

Mepen npoBeAeHEM UCMbITAHWUS NOA, AaBNEHNEM HEOOXOANMO BbINOJIHUTL

cnenytoLwme TpeboBaHus:

1) Bce KOHUbI CUCTEMbI LOMKHbI ObITb 060PYA0BaHbI IGO0 KOHLEBLIMU PACTPYOHBLIMN
3arnywkamu, 1Mo dnaHueBbIMIM 3araylikamMmu. Ha 3arnyLuky yctaHaBamMBaioT 0TBOS,
90°, LWapOBOW KpaH 1 YCTON4YMBLIV K PACTArMBAIOLLMM HAarpy3kam LTyLep ¢
BHYTPEHHUM AmnameTpom 32 MM s nogkioyeHns M Tpybbl Tunopasmepa 32 MM

2) Bce KoHueBble 3arfyLUkn JOKHbI ObiTb 3aaHKEPEHBI.

3 3) Cuctema gomkHa ObITb 3anosiHEeHa BOAOW MO KpanHe Mepe 3a 24 4 4o Havana

H 1CnblTaHWs aaBneHnem. Yoenmutechb B TOM, YTO U3 CUCTEMbI MOSTHOCThLIO YAANeH
|| BO3AYX.

% % 4) B Te4yeHne nepBbIX 6 4 AaBNeHME B CUCTEME OOKHO COCTaBNATb 1,3 HOMUHANBHOIO

1T

naeneHns. ATo MMeeT O4YeHb BaKHOE 3HaYeHue A1 MoslydeHns XOpoLUmnx

4 pe3ynbTaTtoB UCMbITaHus. [poBeaeHne 3Tol YaCcTW UCTIbITAHUS AOJTKHO
noATBEPXAaTbCA HEOOXOAMMBIMUN JAOKYMEHTAMMU.

5) Ha ucnbitatensHoM nnoLwaake AoxHa ObiTb o6ecrneyeHa BO3MOXHOCTb Noaaymn
BO[bI.

1 - Manowmerp; 2 - Hacoc ans cospanus Bo Bpems ucnbITaHsa N0z, AaBAEHNEM:
MCrbITaTentHoro AABNEHNS; 3- Be“‘”"“”-”"l’v 1) Mi3amepsiioT dakTuyeckoe aasneHve, 1 B criydyae Heo6xoaMMoCcTn 06aBnsaoT Boay.
4- ‘I’f““”-e“‘"” apantep Basuw/ABK, ycroi- 2) B cucteme co3aaloT AaBneHne, CooTBeTCTByolee 1,3 HOMUHAIbHOMO 3HaYeHUs
YMBbIM K PACTATMBAIOLLUM HATPY 3KAM; (I/ICrlblTaTeﬂbHOe ,D,aBﬂeHMe).
5 - Cruteroi kpak; 6 - Ynop. 3) 310 OaBsieHVe BbIAEPXMBAIOT B TeyeHue 2 4. [lonyckaeTcs NonosiHeHne CUCTEMbI
BOJOMN.
4) B Te4yeHue cnegyowmx 60 MuH 006aBnsSTL BOAY HENb3asl.
5) Mocne 60-MUHYTHOW BbIAEPXKM N3MEPSIOT AaBeHne 1 o6aBnsaoT Boay, HToObI
BHOBb JOCTUYb AABMIEHMs, PaBHOrO 1,3 HOMUHAILHOMO 3HAYEHWS (MCMbITaTebHOe
LaBneHne).
6) MapeHve gaBneHns U KoNM4ecTso A006aBfEHHOM BOAbl HE AOMKHbI MPEeBbILLATb
npeaesbHbIX 3HAYEHWNA:
a) MakcMMasnbHOE JonyckaeMoe nageHne gasneHns = 2% oT HavyalbHOro 3HAYEeHS;
6) MakcumanbHoe AoMnyckaeMoe Konm4ecTBo Jo6aBneHHOoM Boapl (B inTpax Ha 1M
Tpy60onpoBoaa) BelucaseTcs no popmyne: V6 = 0,02d;-0,001 + AV, roe
AV=0,05x d,-2 ons NBX Tpy6;
AV =0,08 x d” ons N3 Tpy6;
d; - BHYTPEHHUI JnameTp B MeTpax.

[Mocne ucnbiTaHns Noa, AaBNEHUEM KOHLEBbIE 3aryLLKM CHUMAIOT.

* Mpumeyarve. OnucbiBaeMasi NpoLeaypa UcnbiTaHus cuctem Tpy6 noa, fAaBneHeM COOTBETCTBYET
CTaHOapTy A4aTCKON nHxeHepHon accoumaumnn AC 455 "TepMeTUYHOCTb NOA3EMHbIX KAHANIU3aLMOH-
HbIX cuctem” (1-e nspanue, aHeapb 1985r.).
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CUCTEMbI HANOPHbLIX TPYBONPOBOAOB
AHKepoBKa

5. AHKepoBKa

nx Dy?x p AHKepoBke noanexar Tonbko MBX coeanHuTenbHble YacTu, N3 dpacoHHble nspenus,
:T-IOA (5.1) MOHTUPYEMble NOCPEACTBOM CBapKW, B GONBLUMHCTBE Clly4aeB aHKEPOBKM He TPeObyIoT.
HekoTopble NpuMepsbl, KOraa aHkepoBKa PeEKOMEHAyeTCs, onmcaHbl B n. 5.7. BennyvHa
rae: N - ocesas cuna, kH; 0CeBOW CuJbl 3aBUCUT OT pa3mMepoB TPpy6onpoBoaa N HOMUHANILHOIO
Dy - HapyxHbiit anameTp Tpy6bi, Mm; (ucnbITaTenbHOrO) AaBNeHNs 1 paccymTbiBaeTcs no dopmyne (5.1)

p - Hanbonbluee pasnexue B Tpybonpoeoge, bap
(4awe Bcero, 3To UcnbITaTENbHOE ACBNEHME)

5.1. AHkepoBka lNBX TpOMHUKOB, 3aryLleKk U BEHTUNEN

ApmaTypa, Ha KOTOpYIo AeCTBYET BbiTanKMBaloLwas cuna, 00yCnoBieHHas BHyTPEHHUM

N=pxNi (5:2) DaBneHneM Boabl (Hanpumep, OTBOAbI, TPOMHMKW, 3arfyLLUKU U BEHTUNN), OOSIXHA ObiTh
rae: N - ocesas cuna, kH; 3aaHkepeHa. Ycunve, KoTopoe A0JIKHO BblaepXaTb aHKepHOe KperyieHne, MoXeT ObiTb
N - oceeas cuna, cooTseTcTByOWAs paccyMTaHo Ha OCHOBaHUM 3HAYeHN, NPUBELAEHHbIX B Tabnmue 5.1, No ynpoLieHHoM
paenenuio 1 6ap, kH; dopmyrne (5.2).
p - HauBonblee aaeneHue B pybonpoeoge, 6ap
(4awe Bcero, 310 McnbITaTENLHOE ACGBNEHME) Tabnuua 5.1 OceBble cuibl, KH, COOTBETCTBYIOLLME BHYTPEHHEMY AaBneHuto 1 6ap
HapyxHbiii puameTtp OceBas cuna N1, cootBeTcTBylOLLan AasneHmio 1 6ap
MM KH
40 0,13
50 0,20
63 0,32
75 0,45
90 0,64
110 0,95
125 1,23
140 1,54
160 2,00
200 3,15
225 4,00
250 4,90
280 6,16
315 7,80
400 12,60
500 19,60
630 31,20
1. NMpomexyTouHbii cnoi (nnactukosas nnéwka);
2. beton;
3. [Ho Tpy6onposogHoM TpaHLen;
4. BolpaBHUBAIOLLMI CROJA. 5.2. AHkepoBka NBX oTBO4OB (KONEHLER)
R=2xN in 5.3
sexfixpx smi (53) Cuna, pencreyioLwas Ha 0TBOA, MOXET ObiTb paccuutaHa no popmyne (5.3).

Ycunue, KOTOPOMyY O0KHO MPOTUBOCTOSATb aHKEPHOE KPenJieHne, Nerko BblHNCN[eTcs
Ha OCHOBaHWW 3HAYEHUI, NpUBEAEHHbIX B Tabnuvue 5.1 n B Tabn. 5.2, no cnepyoluen
ynpotueHHon dopmyrne (5.4).

. a
nyctb 2 x SInE:k, Torga

R=k xp%Ni, rae: (5.4)

rae: R - pesynstupytowas cuna, kH; Tabnuua 5.2. Yrnosble KO3DULNEHTbI

N - oceBas cuna, cooTeeTcTByIOWAS

aasnenmio 1 6ap, kH; yron a 11 22° 30° 45° 60° 90°
p - HauBonblee aaeneHue B pybonpoeoge, 6ap

(4awe Bcero, 3To McnbITaTENLHOE ACGBNEHME) k 0,19 0,38 0,52 0,77 1,00 1,41

0. - yron oTBOAQ, rPag,.;
k - yrnoeoit koabduumeHt (cm. Tabn. 5.2)
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CUCTEMbI HAMNOPHbIX TPYBONPOBO 0B
AHkepoBka

5.3. AHKEpPHbIE KPEMEHNS

R Mpu pacyeTe pa3aMepoB KpenexHoro 6510ka (aHkepa) cneayeT y4uTbiBaTb 40MNYCTUMOE
“hxo (5.5) [aBJIEHNE HA FPYHT, KOTOPOE [0/IKHO YCTAHABIMBATLCS HA OCHOBAHMMN Mr€OTEXHUYECKUNX
rPyrTa n3blckaHnin. B 60MbLUMHCTBE CNydaeB OCTATOYHO BOCMOb30BaTLCA GopmMysioi (5.5)

rae: b - wmpmHa kpenéxHoro 6noka, Mm;

h - BricoTa kpenéxHoro 6noka, M; YT06bI kpenneHre 6b110 MPOYHBLIM, GETOH CNeAyeT yKnaabiBaTb HA MPOYHYIO CTEHKY

R - pesynbvpytowas cuna, kH; TpaHwen. OaHaKo NHOMAA MOXET BO3HMKHYTb HE0OXOAMMOCTb YKIaAKN Ha TLATENIbHO
G rpynra -~ BOMYCKAEMOE [ABNIEHME HA FPYHT, YMJIOTHEHHYIO 3ACbINKY, N B TAKOM CJly4ae HY>XHO Y4UTbIBATb MPOYHOCTb 3aCbIMNKU.
KoTOpoe B 6OMbLUIMHCTBE ClTy4aes MOXeT GbiTb 3Bakpennsemyio GacoHHY HYaCcTb M apMaTypy HY>XHO 10 6ETOHUMPOBAHUS 3aLLUTUTb OT
npuHsTo pastbim 200 kH/ M2 6eTOHa NPOMEXYTOUHBIM CJIOEM, HarNpUMep, U3 NNACTUKOBOMN MIIEHKN.

5.4. Npumep aHkeposku NBX oTBOAA

JlaHHbI NPUMEpP OCHOBBLIBAETCS Ha CEeAYIOLUX UCXOOHbIX AaHHbIX:

- MBX otBOA 45° auameTpa 200 MMm;
- MicnbiTatensHoe (Hanbonbluee) aasneHve 9 6ap.

BbluncnexHus
PacuéTt Begém no dopmyne (5.4), roe yrnoeoi koapobuumeHt k = 0,77 (tabn. 5.2);
13 yCnoBusl HaMbosbLUee (UCMbITaTeNbHOE) AaBneHune p = 9 6ap; ocesas cuna

cooTBeTcByolWas aasneHno 1 6ap Ny = 3,15 (tabn. 5.1).

PesynbTupytowas cuna:
R=0,77x9x3,15=21,83 kH

Tenepb pa3mepbl GETOHHOIO KPenexHoro 6;10ka MOXHO paccunTatb no gopmyne (5.5):
3HayeHwe Srpyira BbIUUCASETCSA B KH/M?2

[nsa BbicOTbl h npuHuMaeTcs 3HadeHne 0,2 M(BbicoTa TPyObl), HaMMEHbLLIEE 3Ha4YeHne
LUVPUHBI PABHO:

b=21,83/0,2x200=0,55m.

N :“(ZY’%)XP (XYW 5.5. AHkeposka MNBX nepexogHoro natpybka
X

rae: N - ocesas cuna, kH;
Dy, - HAPYXXHbIM AMaMeTp Bonblueit Tpy6Gbl, MM;
Dy, - HOPYXHbI¥ AUAMETP MeHbLueH TPy Bbl, MM;

p - Haubonbluee aasnexue B pybonposoge, 6ap.
5.6. MNMpumep aHkepoBku MNBX nepexogHoOro nartpyobka

JlaHHbI NpUMeEpP OCHOBbIBAETCS Ha CeAyIoWUX UCXOOHbIX OaHHbIX:

1. beton;
2. [lHo Tpy6onpoBoaHO# TpaHLew;
3. BoipaBHuBatowmit cnoi.

LelicTByloLlas Ha NepexoaHblii naTpybok oceBas cua pacCcyuTbiBaeTcs no hopmyne
(5.6):

l 4 - MBX nepexogHblii natpybok ana nepexoga ot anameTtpa 200 mm k anameTtpy 110 Mwm;
I D;z ) |b - vcnbiTaTenbHoe (Hanbonbluee) fasneHue 9 6ap.
t

BbluncnexHus

PacueT BeinonHseTcsa no popmyne (5.6), ana kotopoii Dyt = 200 mm, Dy2 = 110 mm, p =
9 6ap, NoACTaBMB 3TW 3HAYEHUS B POPMYIy NOsyyYaem:
5 l N =3,14x (200%-110%) x 9/4 x 10% = 19,72 kH.

Ih AHkep (6eTOHHbI 6n10K) paccunTbiBaeTcs no dpopmyne (5.5), npuHumas cnegyowme
3HaveHua ansa pacyéta: h = 0,2 M, Orpynra = 200 KH/M

Puc. 5.3
b=19,72/0,2 x 200 = 0,49 m.
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CUCTEMbI HAMNOPHbIX TPYBOINPOBOAOB
AHkepoBKa

Mpumep aHkepoBKkK Ha N3 TpybonpoBo

Ha N3 TpybonpoBoaax aHKkepHoe KpernyeHne TpebyeTcsa Ha Tex yyacTkax, rae
He0o6X0AMMO XeCTKO 3adUKCUPOBATb OMPEAENIEHHbIN y4acTOK TPYOONpoBoaa.
[ns BeINnoNHeHWs "MepTBOI ornopsbl” (aHkepa) B 1O TpybonpoBoa BBApMBAOT
BCTpavBaemsblii pnaHed, (puc. 5.4)

AHKepoBKy Ha M3 Tpy6onpoBoaax BbINONHAIOT B C/IEAYIOLLUX Clyvaax:

1. Mepexoa ¢ M3 Tpybbl Ha MBX.
HeobxoaMmocTb MOHTaxa BCcTpanBaeMoro gnadua B JaHHOM ciydae obycnoBneHa
BbICOKMM KO3bDUUMEHTOM TEMMNEPATYPHbIX paclumpeHunii N3, B CBA3M C YeM B cllyyae

2 3 4 NMOHWXEHNs TemrnepaTypbl yHacTok Tpybonposoa 13 M3 MoxeT "BblaepHYyTb" 13
1 pacTtpyba 6numxaiiwyto NMBX Tpyoy.
E[l:[]] | 2. dukcaums Tpybbl Nepen BXOAOM B KOSoAeL,
= B naHHOM cnyyae aHKkepHOe KperneHne no3sonseT 3adukcuposaTtb TPyOy nepes,
1 5 f BXOO0M B konogel,. Takum ob6pa3om Mbl "dukcupyem” yCTaHOBOYHbI pa3mep B1, 4to

No3BOJSIET OCYLLECTBASATh AEMOHTaX 060pynoBaHus 6e3 prcka, 4To pasmep B1

M3MEHUTCS (MO NpUYMHE TeMNepPaTyPHbIX U3MEHEHWI AJIMHbI TPYObl) NOCNE CHATUS

60nTOB KpenneHns ¢ dnaHLeBoro coeguHeHns. [ns BO3MOXHOCTU PeryiMpoBaHns

paccTosiHMs Mexay dnaHLamMu MOXeT NPUMEHSITLCS AOMNONHUTENIbHOe 060pyaoBaHNE

(cm. pazgen 9). CoeaunHeHne M3 Tpybbl U NpUBapPHOro dnaHLa MOXeT OblTb

Puc. 5.5 Mepexog, ¢ M3 Tpy6sl Ha MNBX BbIMOJIHEHO KaK CBApPKOW BCTbIK, TAK M C MOMOLLbIO 911€KTPOCBAPHO MydThI.
MocnenHuin cnocob ABASeTCA eAMHCTBEHHO BO3MOXHbLIM NMpu 6ecTpaHLIenHon

1. NBX 1py6aq; 2. PnaHuesoe coeauHeHme;
3. M3 1py6a; 4. Bcrpansaemsiii dnaHew;
5. betoHHas onopa.

npoknagke Tpy6, Koraa NnpocTPaHCTBO OKOJI0 KOSIOALA OrPaHNYEHO.
B1
r—>| Heo0OxoauMOCTb aHKEPUPOBaHUS ONpeaesnseTcs C y4eTOM crieAylolmx pakTopoB:
B nvHa yyacTka 19 Tpy6 nepen BXO4OM B KoNoAeL, (4em 6onbLue 4iMHa, TEM Bbille
| | | | M3MeHeHWe OnHbI TPYObl Nog, BAUSIHMEM Nepenaga TemnepaTyp).
| | = B BennunHa nepenaga temnepatyp. T.K. TpyObl ycTaHaBAMBalOTCA Ha rnybuHe 6onee
1,5M, TO TeMnepaTypHbIi pexrmMm camux TPyO NOCTOSHHbIA. EQAMHCTBEHHOE, HTO
MOXEeT co34aTh HanpsXXeHne B Tpybax - 3TO TeMMepaTypHbIA nepenag,
TpaHCNOPTUPYEMOW BOAbI.
Puc.5.6. AHKEpPUPOBaHIE Nepes, BXOA0M B Bup yknagku Tpy6. Ecnm N3 TpyObl yCTAHOBNEHbBI B FPYHT, U NECOK BOKPYr TPyO
B KONoAELL XOPOLLIO yTpamboBaH, TO PUCK MNOABUXEK TPYObl MUHUManeH. Ecnv TpyOhl
NPOooXeHbl METOAOM "MPOTacKMBaHUS" B cTapoin Tpybe ¢ 3a30poM Mexay Tpybamum
- TO UBMEHEHME NUHENHbIX pa3MepoB TPyObl HanboJsiee BEPOSITHO.
B1
|====- 1 |
g oo !
1 1
1 1
LI

Puc. 5.7. MoHTax 6€TOHHOW Onopbl Ha
371EeKTPOCBapPHY0 MyPTY
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CUCTEMbI HAMMOPHbLIX TPYBONMPOBOAOOB
NHCTPpYKUWM MO yKnaake

MHCTpyKUWM No yknagke

~_70,05m

*020m P

Puc. 6.1 KoHctpykums TpaHwen

1 - BepxHsa 3aceinka; 2 - bokosas 3ackinka;
3 - Otkoc; 4 - Boipasnusatowmi cnoi;

5 - Yennueatowwmin cnoit (npu HeobxopmmocTy)
Cnoii® 0,20 M (buKcHpOBAHHOM ry6EuHbi)

6.1. YannHeHue 1 cokpalleHue naacTMaccoBbiX TpyO

AL=AtxLxa (6.1)

rae: AL - yanuHeHne Mnu cokpaiueHue, M;

L - anvHa cekumm, m;

o - K03 PULMEHT NIMHEMHOTO TEMNOBOrO
pacwupenms (cM. Tabn. 2.1 Ha crp. 5);

At - pashuua Temneparyp, °C,

At=Ty-Tp, °C

T1 - ycraHoBuBLIasc Temnepatypa rpyHTa, °C;
T2 - Temnepatypa Tpy6 npu yknagke, °C

WWW.WAVIN.RU

TpybonpoBOA AOMKEH pacrnonaraTbCs Ha TakoM PaCcCTOSAHUN OT APYruX
TPY6GONPOBOAOB 1 COOPYXEHWUIA, HTOObI HE AOMYCTUTbL UX MOBPEXAEHNWS, a Takke He
MeLlaTb UX PEMOHTY.

Bbicokre TpebGoBaHus NpeabaBasioTCcs K TpaHwesM s Tpy6onpoBoaoB.

PaBHOMepHas onopa ana Tpy6 obecneyrBaeTcs BbipaBHMBAIOLMM COEM, KOTOPbIN
crnefyeT HacbinaTb WK CO34aBaThb 3a CHET Pa3PbIXNEHUS FPyHTA.

Crnoii 6OKOBOIM 3aCbINKM A0/KEH obecrneymBaTth 40CTATOUYHYIO OMopy s TPyo, NoaTomy
BaXXHO 06ECMNeYnTb ero ynjaoTHEHVE, HaNpUMep, 3a CYET yTanTbiBaHUS HOraMu.

MaTtepwuan, ncnosibayemMblii 415 BbIPaBHMBAIOLLLErO C10s1 U GOKOBOW 3aCbINKW, AOMKEH

YOOBIETBOPSATL CNEAYIOLLNM KPUTEPUSM:

M Pa3mep yacTuL, He fosxeH ObiTb 6onee 16 Mm.

W YacTuy, ¢ paamepamu oT 8 o 16 MM He JoskHO ObiTh 6onee 10%.

B Matepuan He foXeH ObITb 3aMOPOXEH.

M He ponyckaeTcs NpuMeHeHne 0CTPOIN KPEMHEBO ranbku U Apyrix Apo0ieHbIX
MaTepuasnos.

BepxHsis 3acbinka [0mKHa COOTBETCTBOBATL TPEOOBaHNSIM COOPYXEHUS (A0pori,
TpoTyapa u T.4.), KoTopoe OyaeT pacrnonaratbcs Hag TPyOonpoBOAOM.

BbicoTa cnos rpyHTa Hag, Tpy6onpoBoaom (hg) aAosixkHa 6biTb He MeHee 0,6 M, ecnu Haf,
TpyOOnpoBoaOM He ByAeT ABMXEHNS TpaHCropTa Ui ecnu He ByayT NpyHMMaThCs
cneumanbHble Mepbl. Micxoas ns tpebosaHus 0 ToM, 4TOObl TPYGONPOBOA, HAXOAMCS B
HernpomMep3atoLLeM rpyHTe, TPy6onpoBoapbl, HaNpUMep, AN NMUTbEBOV BOAbI, 0ObIYHO
yKaablBaloT Tak, 4ToObl HAZ HUMK bl CIIOM FPYyHTA TOJNILWMHOM 1,6 M.

Mnactmacckl 061aaaloT cpaBHUTENbHO 60JIbLLMM KO3(PPULMEHTOM IMHENHOIO
TEMNI0BOro paclmpeHns (cM. Tabn. 2.1), 4To AOIKHO MPUMHMMATLCS BO BHUMaHWe npu
yKnazKe njactMaccoBbix TPyO6.

[na Tpy6 ¢ pacTpyOHbIMU cCoeaMHEeHNAMN 0ObIYHO He TpebyeTcs cneumanbHbiX Mep B
4acTn pacLUMPEHUS], BbI3bIBAEMOIO M3MEHEHUSIMY TEMMEPATYPbI, MOCKOJIbKY Kaxa0e
pacTpybHOe coeanHEeHMe BbINOHAET GyHKLMN KOMMeHcaTopa.

OpHako B cnyyae A4JIMHHbIX cekumin n3 NBX Tpy6 ¢ kieeBbiMn CoeauHEeHNSMUN U
cBapeHHsbIx [0 Tpyb BCs cekums BeaeT cebs kak ogHa AnvHHas Tpyba. YannHeHus nnm
COKpAaLLLEHNSI CYMMUPYIOTCS, Y BCH CEKLNS YOJIMHSIETCS UM COKPALLLAETCS.

Mpumep

Temnepatypa 500-meTpoBoii Tpybbl U3 MmaTtepuana M3 80, cBapeHHOW Haf, TpaHLueei B
NETHUI feHb, Nerko MmoxeT aoctuyb 40°C, ecnu Tpyba ByaeTt noaseprarbes
CONHeYHOMy ocBeLleHunto. MNocne yknaaku TpyObl 1 3ackInku TpaHLLen TemnepaTypa
MOXEeT CHU3UTbCS 3a HOYb A0 10°C. Ha ocHOBE 3TUX A@HHbIX NONyYaeM:

AL = (10 - 40)x500x 1,8 x 104 =-2.7 m

OTO 03HayaeT, YTO Ha crneaytollee yTpo Tpyba OyneT Ha 2,7 M Kopoue.

Takoe cokpalleHne MOXeT OblTb CKOMMEHCUPOBAHO 3a CYET YBESIMYEHUS AJINHbI
yknagsiBaemom Tpybbl Ha 2,7 M. OgHako, ecnv CekLms, Kak B paccMaTpuBaeMom
npumepe, 6yAeT NokpbiTa 3eMsie, FPYHT B onpeaenieHHo Mepe OyaeT yaepXusatb
TpyOy, 1 NO3TOMY cokpaLlleHne 6yaeT meHblue 2,7 M. Haunydwnm peleHmem senseTcs
3akpenneHvie Tpybonposoaa no o6omMm KoHuam. PadymeeTcsl, B pe3y/bTare 3Toro B
CeKLMM BO3HUKHYT NPOAO0JIbHBIE HANPSXXEHNS, HO HUKaKUX NMOBPEeXAeHui He bynerT,
€CJIM TOJIbKO M3MeHeHre TemnepaTypbl He npeBbicut 70°C.

B npoT1BOMNONIOXHOM Cilydae, ecniv Temneparypa yknagku 6yaeT HuxKe KOHEeYHOM
TemMneparypsbl, cekums Tpybonposoaa oyaeT yannHatbes. OaHako 370 06bI4HO He
BbI3bIBAET TaKNX CEPbE3HbIX MPOGIEM, Kak B C/lydyae cokpalleHus. Jlydwe Bcero aatb
BO3MOXHOCTb TPy6e CpaBHATLCS MO TeMMepaTtype C TpaHLleet, A 4ero o6bI4HO
OblBaET AOCTATO4YHO CYTOK, M TOJIbKO MOC/E 3TOr0 BbIMOSHUTL OKOHYaTesbHbIe
COeaVHEHMS.
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CUCTEMbI HAMOPHbIX TPYBONPOBOA OB

NHCTpYyKUWM Mo yknaake

Ucnonb3oBaHue NyiacTMaccoBbIX TPy Npu Temnepartype Bbiwe 20°C

Ecnu TpebyeTcs, 4to6bl TPYOLI paboTanu npu TeMnepaTtype, NpeBbILIatoLLel
HanbOobLUYI0 HOPMaJIbHYO Pabouylo TeEMNepPaTypy, TO MO HUXENPUBEOEHHOW
HOMOrpamMmMe MOXHO OMNPeAEeNUTb, HACKObKO AOMKHO ObITb CHUXEHO AaBNEHNE, OIS
TOro 4To6bl CPOK CNYXObl TPYO ObiN TakMM Xe, kak npu Temnepartype 20°C.

Homorpamma 6.1 lonyckaemoe paboyee aaeneHue npu temnepatype Boile 20°C

1. MpomexyTouHsIi cnoi (nnactkosas nnéxka);
2. betoH;

3. [lHo Tpy6onpoBoaHOi TpaHLeH;

4. BoipaBHMBaIOLWMIA CNOM.

PNt = PN x Ct

Mpumep

HanopHas Tpy6a knacca PN 10 n3 matepuana M3 100 gomkHa akcnnyaTMpoBaTbCs npu
Temnepartype matepuana 40°C.

PN,y = 10 6ap x 0,74

Mpu Temnepatype matepuana 40°C cpok cnyx6bl TPyObl HE YMEHBLUUTCS, ECN
pabouee oasneHve He 6yaeT npesbilwaTh 7,4 6ap.
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CUCTEMbI HANOPHbIX TPYBONMPOBO4 0B
O6palleHne ¢ u3genmsamm

7. O6palleHune c n3gennsamm

HanopHble Tpybbl "BaBrH" MOCTaBAAIOT yNakOBaHHbIMU B CBA3KN 71 o6ecrneyeHns
Heo6x0oaMMOl 3aLLMThl BO BPEMS TPAHCNOPTUPOBAHKS 1 XpaHeHus. Ha 3aBoae-
M3roToBUTENE B TPYObI YCTAHABINBAKOT HEMOABUXHbLIE PE3VHOBbIE KOJIbLA, HA KOTOPbLIE
HAHOCAT CrneuunasnbHy0 CUIIMKOHOBYIO CMa3Ky C O0JbLLMM CPOKOM Ciyx6bl. Kak MBX,
Tak 1 N3 Tpy6bl NOCTABAAOTCS C KOHLEBLIMU 3aryLLKamMu, KOTopble 3bbEKTUBHO
3amLaloT UX OT nonagaHvs mycopa v T.n.

7.1. TpaHCNOPTUPOBAHUE N XPAHEHUE

Mpu TpaHCMOPTMPOBAHMUM N XPAHEHUI HEMOJHBLIX CBA30K TPY6 cneayeTt cobnoaatb
crneayoLme npasmna:

1. Tpybbl cnemyeT NepPeBO3NTb U Kak MOXHO A0JIbLUIE XPaHUTb B CBA3KaX 3aBOAa-
nsrotosutens (Puc. 7.1).

2. Ha gHo ky3oBa rpy3oBuka OOJIXKHbI ObiTb YOXEHbI NOAKNAAKM, NOAAEPXKMBAOLLNE
rpys no Bcen anvHe. CobnoaaiTe akkypaTHOCTb Npu NMorpy3ke 1 Bbirpy3ke. He
nogHvmarite Tpyobl 3a 0OMH KOHELL 1 He cOpackiBainTe Nx ¢ rpysosuka (Puc. 7.2).

3. CBa3ku Tpyd 1 HECKPEMEHHbIE TPYObI CNEAYET XPaHUTb Ha YCTOMYMBOM OCHOBAHMM.
HeckpenneHHble pacTpybHble TPYObl CrefyeT yknaabiBaTb NonepeMeHHO

pacTpybHbIMU U FMaaKUMMU KOHLAMU, YTOObI MCKIIIOUUTL onopy Tpy6 Ha pacTpyObl
(Puc. 7.3).

7.2. ObpalleHne ¢ Tpybamm Ha CTPOUTENbHOM NNOoLLIaaKe

Mpu paboTe No MoHTaxy TPyb cnenyeT cobnogaTh cnenyolime npasuna:

1. TpyGbl Manoro AvaMeTpa MOXHO JIerko nepeHocuTs 6e3 NCMob30BaHNS
BCMomMorarenbHoro obopyaosanus (Puc. 7.4).

Puc. 7.4
2. He TawmTe Tpy6bl no 3emne 1 nsberarite ocTpbix NpeameToB (Puc. 7.5).

3. Tpybbl Manoro anamMeTpa MOXHO ykjiaabiBaTb B TPAHLLEI BPy4Hyto (Puc. 7.6).
4. Ons Tpy6 60MbLIOr0 AnaMeTpa MOryT NoTpeboBaThCs FPYy30MN0AbEMHbBIE NETN U

cneuunanbHaa nogbemHas Tpasepca (Puc. 7.7). Bceraa ncnonb3ymte He MeHee AByxX
netenb.

CUCTEMbI HAMOPHbIX TPYBEOMNMPOBOAOB
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CUCTEMbI HANOPHbIX TPYBONPOBO40B
CoeanHeHne HanopHbIX TPy6ONpOBOOOB

8. CoeanHeHne HanopHbIX TPy6oNpOBOAOB

8.1. MHCcTpyKumsa no coeguHeHnio  MoHTaxy MNBX HanopHbIx Tpy6 “BaBuH”

MBX HanopHble TPyObl 1 GpacoHHbIE YacTy "BaBurH" Ha 3aBoae obopyayoTcs
HenoaBV>XHbIMUN PE3NHOBbLIMU KOJibLLAMU, HTO obecneymsaeT BbICOKYIO Ha,ﬂ,é)KHOCTb
coe,u|/|HeHvu7|. Ha PE3NHOBbIE KOJIbLAa HAHOCUTCHA cneunasibHada CUJIMKOHOBadA cCMa3kKa C
60onbLIM CPOKOM CNyX6bl, 06nagatoLLas cneayowmmm OOCTOMHCTBAMM:

H Heo6X0AMMON KOHCUCTEHUMEN KakK NPy BICOKMX, TaK U MPU HU3KUX TEMNepaTypax;
M BOZLOHENPOHMLLAEMOCTLIO;

H OTCYTCTBMEM BPEOHbIX BELLECTB.

YT06bl HE AONYCTUTL NONaaaHns 3arpsa3HEHN BHYTPb TPYO Aaxe B TpaHllee, oba
KOHLLa TPyObl MIOTHO 3aKPbIBAKTCS CNeLMabHbIMU MIaCTMaCcCOBbLIMU 3aryLLKaMu.

CoeauHeHune n moHTax MBX HanopHbIX TPy6 "BaBuH"

1. CHUMUTE 3aWUTHbIE 3arnyLKK C PacTPYOHOrO KOHLA YXe YNoXeHHOW TPyObl 1 C
rnagkoro KoHua cnepytouen Tpyobl (Puc. 8.1).

2. YcTaHOBNEHHOE Ha 3aBOAE PE3NHOBOE KOJIbLLO YXXEe CMa3aHO CUIIMKOHOBOM CMa3Ko
¢ 60bLWNM CPOKOM cryx06bl (Puc. 8.2).
BHumaHme.
Mpwn ycTaHoBKe GaCcoHHOM YacTu He 3abyabTe HaHeCTM CMasky Ha ragkuii KoHed,

3. HanpagbTe B TpyOy B pacTpy6. O6ecneybTe BBOA, MaAKOro KOHUA B pacTpyb nog,
npaBuJibHbIM YI/IOM. CHSATME dackun Ha KoHUe TpyObl He TpebyeTcs. Ecnu Tpyoy
notpebyeTcs obpesaTtb, TO KOHeL, ee JO/KEH ObiTb OUULLLEH OT 3ayCEHLIEB 1 HA HEM
[osKHa BbITb CHATa dacka (Puc. 8.3).

4. 3agBUHbTE BTYJIOYHbIN KOHEL, B pacTpyb Ha rnybuHy, yka3aHHY0 MOHTaXXHOM METKOWA,
He npoaBuras ee ganblue. CO0pKa BbINOJHAETCS BPY4HYI0. MNpu HeobxoanumMocTn
MOXHO BOCTMOJIb30BaTbLCS JlanyaTblM JIOMOM, MOAJI0OXKMB NOA, HEro AePeBHHbIN
OpycoK ons 3awmThbl KoHUA Tpybbl (Puc. 8.4).

5. Ecnu npu nomoLum nomMa He yaaeTcst 0CTUYb AOCTaTOYHOIO YyCUns, ons
COeZMHEHNSI MOXHO BOCMOJ1b30BaTbCs CreunanbHbiM NprUCcnocobieHnem,
COCTOSILLMM U3 CTPOMOB U pyyHon nebeaku (Puc. 8.5), nmbo AoMKpaToM, UCMONb3ys
B KQ4eCTBe yrnopa KOBLL 3KCckaBaTopa
(Puc. 8.6).

BHumaHmne.
Hukorpa He 3apBuraiite Tpybbl HeNOCpPeACTBEHHO KOBLLIOM 3KCKaBaTopa.

Mocka
(495) 663 23 78

CaHkr-lNeTepbypr
(812) 458 54 69

ExkartepuHbypr
(343) 369 33 63

Camapa
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CUCTEMbI HANOPHbIX TPYBONPOBO4 0B
CoeauiHeHne HanopHbIX TPy60NpoBOaOB

8.2. BbinoJsiIHeHMe coeanHeHuin B ¢

WWW.WAVIN.RU

B HacToslLLee BpeMs cBapka SBNsieTcs Hanbosiee nonynsgpHbIM cnoco60M COeAMHEHMS
M3 Tpy6. TOT CNOCO6 NO3BONAET COEANHATL TPYObl HEMOCPEACTBEHHO APYr C APYroM
nnn ¢ pacoHHbIMU YacTamu. Kpome Toro, M3 Tpydbl MOXHO COEAVHSITE C MOMOLLBIO
HaOBWXHbIX GNAHLEB.

CoepuHeHue cBapkon

H Tpy6bl, COEAMHEHHbIE CBAPKOWN, MMEIOT HE MEHbLLIYIO MPOYHOCTb, YEM A0 BbIMOJIHE-
HWA coeamHeHnst; TakuM 06pa3oM CBapeHHbI TPYGONPOBOA, MOXHO CPABHUTb C Of-
HOW OYeHb OJIMHHOM TPYOOId.

B TexHuKa CBapKu rapaHTUpPyeT, 4TO Mo BCen anvHe TpyGonpoBoaa COXpaHUTCS NpuUcy-
Las MoMaTUIEHOBLIM Tpy6am rméKkocTb. MOXHO coeaMHUTb OJIMHHbBIA TPYOONPOBOL,
Ha MOBEPXHOCTM 3EM/N, @ 3aTEM YJIOXNTb ero B TpaHLueto. MNpu Takol npoueaype He
BO3HMKAET HUKaKMX NPobnem, He3aBMCMMO OT TOro, NPeaycMaTpPUBaeTCs N NPoek-
TOM TPaAMLUMOHHAsA ykiaaka Tpy6, OTKPbITbIM COCOO0M Miv 6ecTpaHLueliHas peHo-
BauMsl.

Yaue Bcero ans N3 HanopHbIX TPy6 MCNOML3YIOT ABa MEeToAa CBapKu:
M cTbikOBYIO cBapky (Puc. 8.7);
W snekTpomydTOBYIO CBapKy (Puc. 8.8).

CTbikOBas cBapka

CTblkOBasi cBapKa - 9TO TEXHOJOMMsl, KOTOPas yXXe MHOr1e rofbl NPUMeHsieTcs Ans co-
eaMHeHVsi NoNnaTUNeHoBbIX TPY6 AnameTpom 6onee 50 mm. KoHupl Tpy6 ycTaHaBnvBa-
10T 1 COEAMHSIOT B CNeumnanbHON MallmnHe Ans CTbIKOBOW CBapku. MNocne BbipaBHUBaHMS
1 purkcaumm kpas Tpy6 rnagko 3a4nLLaoT Npy NOMOLLY CNeLMansHOro aNeKTpUYeckoro
npucnocobneHns, obecrnednsas Ux B3auMHyo napannesbHOCTb. 3aTeM KOHLbl TpyO
pas3orpeBaloT HarpeBaTenbHON NAMTOM C GTOPOMNIACTOBLIM NOKPLITUEM, TEMMepaTypa
KOTOPOV perynmpyeTcs TepMocTaTtom. HarpesatesibHyto NanTy NoMeLLaoT Mexzay noa-
nexalummMm coeguHeHmnio koHuamm Tpy6. Korga kpas Tpy6 AOCTaTOYHO pacniaBsaTcs,
nanTy YorpatoT, a KOHLbI TPYO NpYXMMAtoT APYr K ApYyry 1 AatoT Tpy6am OCTbITb.

Mocne cBapku CThbika Ha HAPYXXHOI 1 BHYTPEHHEN NoBEPXHOCTN TPyObl 06pasyeTcs
woB. Ero MOXHO nerko yaanvTs Npy NoMoLLM cneumnansHoro obopynosaHms. Kayectso
coeamnHeHust BbICTPO Y HAAEXHO YCTaHABNNBAETCS BU3YyasibHbIM KOHTPOJIEM LLBA CHA-

pyXu.
AnekTtpomydTOBas cBapka

Mpu anekTpoMydTOBOI CBapKe pasorpes TPyo obecneymBaeTcs 3a CHET NPUMEHEHUS
NONN3TUIIEHOBLIX PACOHHbIX YHACTEN C 3a4eNaHHBIMW B HUX MPWU U3rOTOBNEHUN HAarpe-
BaTesibHbIMU 3neMeHTaMn. BbinyckaloTcs 060pya0BaHHbIE BMOHTUPOBAHHBIMU 3/1EKT-
pocnupansiMu OTBETBUTESNbHbIE Ceaia, OTBOAbI, TPOWMHMKU, 3ariyLUKun.

Korpa no cnmpanu npoxoamT 9NeKTPUYeckuin ToK, OHa AENCTBYET Kak HarpeBaTebHbIN
3NIEMEHT, B pe3ysibTaTe Yero NoAnaTuiIeH pacnniaBnseTcs, n dacoHHas 4acTb NpuBapu-
BaETCH K CTEHKE TPYObI.

Mepen cBapkoi NOBEPXHOCTb HA CBapUBaEeMbIX yHacTKax A0JKHA OblTb MEXaHUYeCcKn
3a4nLLeHa ang yoaneHns BO3MOXHbIX 3arpA3HEHNI 1 OKUCHOM MAEHKN.

BaxHO 06ecneynTb NOJIHYIO HEMOABMXHOCTbL TPYObI U PACOHHOK YacTK Kak B NpoLiecce
Harpesa npuv NPOXOXAeHUN 3NEeKTPUYECKOro Toka, Tak U B NpoLecce oCTbiBaHus. B
crly4ae npuBapmMBaHns OTBETBUTENBHOINO cepjia AOKHbI MPUMEHATLCS MPaBuibHO No-
n06paHHbIEe 3aXNMbI.

CUCTEMbI HAMOPHbIX TPYBEOMNMPOBOAOB
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CUCTEMbI HANOPHbIX TPYBONPOBO40B
CoeanHeHne HanopHbIX TPy6ONpOBOOOB

8.3. Kputepumn B13yasibHOWM OLEHKM Ka4yecTBa CBapHbIX LWBOB 13 Tpy6

1. CTbIKOBOW LLIOB HE [OMKEH ObITh HUXE YPOBHS MOBEPXHOCTU TPYOLI (puc 8.9).

2. BzavmHoe cmelleHune "V' cBapeHHbIX Tpy6 He AomkHO 6biTh 60nee 10 % TONLLMHBI
CTeHku Tpy6hI (puc 8.10).:
V<0,1xe,,raoe ey, - ToNWMHA CTEHKM TPYObI

CMeLLeHre MOXHO U3MEPSITb OTHOCUTESNILHO MOBEPXHOCTEN ABYX TPYO, TPYObI 1
dacoHHol YacTu, NMM60 ABYX PACOHHBIX YACTEN.

Puc. 8.9

3. lnpwuHa cBapo4HbIx Bannkos (puc 8.11) [omkHa COOTBETCTBOBATL HUXKEYKA3aHHbIM
pasmepam. ATn pasmepbl PACAPOCTPAHSIOTCSA Ha LLUBbI, MOJIyYEHHbIE MPY CTHIKOBOM
cBapke. B cnyyae cBapuBaHus TpyObl ¢ GaCOHHOM AeTasblo UK ABYX PACOHHbIX
netasnel OTKIIOHEHNS LUMPUHBI CBAPOYHOI0 Basivka MOryT ObiTe Ha 1 MM 6onbLue B
OOy CTOPOHY.

Tabnuua 8.1
Puc. 8.10
HanmeHbluaga LWuvpuna HanmeHbluasa LWuvpuHa
B TOMNLUMHA CTEHKN, MM CBApPOYHbIX BaIMKOB, MM TOJILLIMHA CTEHKU, MM CBApPOYHbIX BAIMKOB, MM
2 3-5 22 13-18
3 4-6 24 14-19
4 4-7 27 15-20
5 5-8 30 16 - 21
6 6-9 34 17 - 22
8 7-10 40 18 -23
Puc. 8.11 9 8-11 45 20 - 25
11 9-12 50 22-27
13 10-14 55 24 - 30
16 11-15 60 26 - 32
18 12-16 65 28 - 36

Mpumep ucnonb3oBaHus Tabnuubl 8.1:

LUIMPUHA BaNMKOB CBAPOYHOrO LLUBA NPU CTbIKOBOW CBApKe ABYX TPYO, Y KOTOPbIX
TOJILLMHA CTEHKM paBHa 8,2 MMm:

M B cTON6UE "HaMeHbLIas TOMLMHA CTEHKN" NepemMeLaemMcs No HanpaeBieHnto
CTpenkn 0o Gnvxanwero K yucny 8,2 LLenoro 3HavyeHus, T.e. 4o 8, KOTopomy
COOTBETCTBYET LUMPUHA CBAPOUHbIX BaNVKOB 7-10 MMm;

B COOTBETCTBEHHO, LLUMPUHA LLIBA NPU COEANHEHUM TPYObl C GPaCOHHOW AeTanbio
[oJKHa ObITb 6-11 MM.

4. LLinpnHa BanvkoB CBAPOYHOrO LLBA MOXET n3MeHATbCs B npeaenax £10 % ot
cpenHero 3HaYeHuns LWMpUHbI BaNnKoB (puc 8.12). CpegHee 3Ha4YeHWe LWMPUHbI
Ba/IMKOB CBAPOYHOro LWBa (Bwm) Bbluncnsietcs no dopmyne: Bv = (Buyuy + Buake) / 2,
COOTBETCTBEHHO: By = 0,9 X Bm, @ Byake < 1,1 X Bm

?

Puc. 8.12

L

5. OTHoCUTENbHAsA PA3HOCTb LUMPUH ABYX OTAEJIbHbIX BAJIMKOB OAHOIO U TOrO Xe LLBa
(puc 8.13):
X=(AS/B)x 100%, raoe: S - wunprHa ogHUro Banuka,
AS - pa3HOCTb 3HAYEHUI LWNPUHBI (Syax - Spun), B - LUMPUHA 06enx BanIMKOB.

o O

H MNpu ceapuBaHuu TpyObl ¢ TPy6o (X < 10%): AS< 0,1 x B.
Sra H MNpu cBapuBaHUM TPYObl C GACOHHOM YaCThbio UM GACOHHOM YacTu ¢ GACOHHOM

Puc. 8.13 LB | YacTblo (X <20%): AS<0,2xB

Mocka
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CUCTEMbI HAMMOPHbLIX TPYBOMNMPOBOAOB
CoenuviHeHMe HanopHbIX TPYOONPOBOAOB

Csapka anektpomydTtamm "BasumH Al

1. Mocne cBapky MHAMKATOPbI AO/MKHbI BEICTYNATh HE MeHee YeM Ha 2 mm (Puc. 8.14).

2. PaccTtosiHue oT kpas Tpy6bl 0 cepeanHbl MydThl (Prc. 8.15) He LOMKHO NpeBbILLATb
HUXeyKasaHHbIX 3Ha4YeHnn X:

AvametpmydpTel 20 25 32 40 50 63 75 90 110 125 160 180 200
pasmep X, MM 2 25 35 35 4 4 4 45 5 5 55 6 6

3. nvHa cnnaeneHHoro yyacTka (Puc. 8.16) gonkHa 6biTb HE MEeHee HMXKeyKa3aHHbIX
3HavyeHun F:

panameTp MydTbl 20 25 32 40 50 63 75 90 110 125 160 200
paamep F, MM 8 8 8 8 8 10 12 14 18 20 22 24

4. Hurpe He [omKHO ObiTb BbITEKLLErO UM pacniaBUBLLErOCS MaTepuana MypTbl 1Mbo
BbICTYMNalOLLEN NPOBOJIOKN HarpeBaTenbHOro anemexta (Puc. 8.17).

5. Hurpe He [omkHO ObITh MPOTEKLLErO B NpUBaprBaemyio MypTy MmaTepuana Tpybbl
(Pwuc. 8.18).
MpumevaHue.
JonyckaeTtcs He60bLUIOE BbiNy4MBaHME TPYyObl NPU HABAPUBAHUN 3NEKTPOMYDT Ha
TpyObl AnameTpa 20-63 MM. BbinyunBaHne He [OMKHO npeBbiwaTth 50 % TONWMHBI
CTEHKW TPYOBbI.

6. YMeHbLUeHne BHYTPEHHEro aAnamMeTpa Tpybbl (B CBETY) BCNeACTBUE BblTeKaHUS
marepuana MydTbl BHYyTPb TPYObl HE [OSIXKHO ObiTb 60nee 50 % TONLLMHbI CTEHKM 1
He J0JIKHO npeBbiwaTh 5 MM (Puc. 8.19).

i - BbICOTa NNaBneHns (MakCUMym 5 Mm), €, - HOMUHaNbHAS TOJLLMHA CTEHKN TPYObI

7. MydTa nomkHa ObITb NprBapeHa no BCel CniasnMBaemMoin noBepxHocTu. Mnowanb
BO3MOXHbIX MYCTOT (ra30BbIX NOJIOCTEN) HA BHYTPEHHEN NpMBapMBaemMon
NOBEPXHOCTN MyPTbl HE J0/IXKHA ObITb 60nee 20 % Bcel cnnaBaMBaemMol NioLwaam
MydThI (Puc. 8.20).

MhaukaTope! caapky
Puc. 8.14
Puc. 8.15
Puc. 8.16
—
|
Puc. 8.17
N
Al
‘“““““‘“‘t:x‘\‘\‘\‘\\L‘\xx‘\\“r““““““““
Puc. 8.18

S

Puc. 8.19 Puc. 8.20

8.5. lpyrue cnocobbl coeguHeHus M3 Tpyo

I
1. Kopnyc (MM cononmmup)
2. Taiika (MM cononmmep)
3. YnnothurensHas npoknaaka (HB pesuna)
4. MpwxurmHas srynka (MM cononmmep)
5. 3axumHoe konbuo (MOM nonuaueron)

Puc. 8.21
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Mpwu coopyxeHnn NI ceTeit MOryT BO3HMKATbL Takmue CUTyauumn, Koraa oTCyTCTBYET BO3-
MOXHOCTb COEANHEHUSI 3NIEMEHTOB KOHTAKTHOM CBapKOW nau anektpomydrtamm, nnbo
9TO 93KOHOMMYECKM HeuennecoobpasHo. B Takom cnyyae npobnema peLuaeTcs 3a cHeT
NMPUMEHEHNSA COOTBETCTBYIOLLIMX MEXaHMYECKNX CoeaHeHn. He pa3peluaeTtcsa npume-
HATb COeAMHUTENbHbIE AeTanu, N3roToBMIEHHbIE B "A0MALLUHUX YCNOBUAX" UK NpeaHas-
HavyeHHble AN Apyrux uenen (ong CoeANHEHNs N3nennin n3 Apyrux matepuanos nim
ons paboTsl B 4pyrux ycnosusx). NpuMmepom noaxoasaimx 3aXKMMHbIX COEAUHNTENbHBLIX
netanei agnatoTca getanu NMOJIUTMAK vnn aHanornyHbie ns3penus, N3arotaBnanBaemMble
wBelinapckon dupmort FTEOPT GULLIEP. OHun yooBneTBOpSioT BCeEM TpeboBaHUAM,
npeabaBnsemMbIM K COEANHUTENbHBLIM AeTansam ansa N3 TpybonpoBonos. He gonyckaeT-
CS NPUMEHEHME 3TUX COeQVHUTENbHbBIX AeTanen B ra3onposojax.

LLnpokwuii accopTumMeHT coeamHuTenbHbix aetaneii MOJINIMAK no3sonseT pewmnTs 60b-
LUMHCTBO NPO6EM, BO3HUKAOLLIMX MPY BbINOSIHEHUN COEOVUHEHN B BOAOMNPOBOAHbIX CUC-
TeMax, CUCTEMAX CHAOXEHUSA CTPOUTESbHbIX MAOLLAA0K, MPPUrALMOHHbBIX CUCTEMaX 1 ap.
JlOCTOMHCTBOM 3TOI CUCTEMBI ABASIETCS NMPOCTON 1 ObICTPbI MOHTaX, BO3MOXHOCTb
MHOIOKPaTHOIrO NCMOIb30BaHWS, YCTOMHYNBOCTL K KOPPO3UKM 1 yNbTPAhUONETOBLIM Ny-
Yyam. NonynsapHOCTb Takux CUCTEM BO3pacTaeT B CBA3M C TEM, YTO A9 UX MOHTaxa He
TpebyeTcsa cneumansHoro obopynosaHus. CoeanHUTeNbHbIE AeTany MOHTUPYIOTCS NPOo-
cT0. Ina coeavHeHnin auameTpoMm Ao 32 MM LOCTAaTOYHO OTNYCTUTL ralky, BCTaBUTb KO-
Hew, TpyObl 4O yrnopa 1 pyKol 3aBepHyTb raiiky. [Mpu 60bLUnx AramMmeTpax CoeanHuUTEeNb-
HOE YCTPOICTBO HY>XHO pa3obpaTb, yCTAHOBUTbL €ro 31EMEHThI Ha TPYOY 1 NOCIe NOJIHON
cOopKK 3aTAHYTb Pe3bboBoOe coeavHeHve. ns repmeTusanmm pe3sboBbix COeaUHEHWNN
(Hanpumep, Npu YCTaHOBKE NepexoaHo MydTbl C BHYTPEHHEN pe3b00ii Ha CTaslbHYIO
Tpyby) MOXHO BOCMOJIb30BaTLCSA HGTOPOMNIACTOBOM JIEHTOM (BMECTO TPaAULMOHHOIO
JNIbHSAIHOrO BOJIOKHA).

CUCTEMbI HAMOPHbIX TPYBEOMNMPOBOAOB
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CUCTEMbI HAMOPHbLIX TPYBONPOBOAOB
dnaHueBble coeanHeHnsa

9. dnaHueBble coeanHEeHns

9.1. CoegnHeHns ¢ Ucnonb3oBaHnem GaHLEBOro KoJsbLia 1
M3 npmBapHoro dnaHua

1- [] Bo Bcex cnyyasix dnaHLueBble COeAUHEHUS CeyeT 3aTarnBaTb TapupoBaHHbIM

(AMHaMOMETPUYECKMM) rae4HbIM KJIIOHOM C YCUSIMeM, ykadaHHbIM B Tabnmue 9.1.
g 3aTarnBaTh "Kak MOXHO CU/ibHEE" B 3TOM Cllydae He PEKOMEHOYEeTCs, MOCKObKY
cyLecTByeT 6onblias BEPOSTHOCTb NPEBbLILLEHNS JOMYCKAaEMbIX HANPSXKEHUI B
COEeLVHEHUN.

N

g Tabnuua. 9.1. Ycunume 3atsxkn 601ToB GpnaHuUeBbIX COeaANHEHN

Dy, mm 25 32 40 50 63 75 90 110 125 140 160 200 225

NW, mm 20 25 32 40 50 65 80 100 110 125 150 175 200
KpyTsawmin MmomeHT, 9 10 20 25 30 35 40 45 50 50 60 75 75
Hm

Ha npakTtuike BO3MOXHbI OTKJIOHEHUS, HAMPUMEP, eCnv TPYObl MPOTUBOAENCTBYIOT

W

3aTArMBaHuIo UK B Cilyyae Tyroii pe3bbbl B 601TOBOM coeanHeHnn. OQHako 1 B Takmx
CUTYyauUsixX yBENIMYEHNE YCUNUS 3aTSXKM HE SBNISIETCS peLleHnemM npobnemsl. Ecnu
MPUMEHSIIOTCS HE CTaHOAPTHbIE NPOoKNaaku "BaBuH", TO MUBMEHEHME 3aTArMBaloLEro

YyCUns MOXeT GblTb 06YCNIOBNEHO APYrMM 3HAYEHMEM TBEPAOCTM MPOKNAAKN.

PekomeHayeTcst cnonb3oBaThb AN GpraHueBbIX COeAMHEHWN NIOCKNE NPOKIaaKM.
4 Mnockre npoknaaky n3 pes3nHbl Ha OCHoBe ByTunkayvyka asis Tpy6 Tunopasmepa
¥

60onee 90 MM LOJIXKHbI ObITh YCUNEHBI C YHETOM BHYTPEHHEr O AaBsieHns Tpybonposoaa.
TBepAoCTb NPOKIaAKM A0MKHA OblTb NMpnbnauTensHo 65 en. no LLopy.

! Mpouenypa coepuHeHus:

1. HapeHbTe pnaHueBoe KosbLo Ha 13 Tpyoy.

Puc. 9.1 2. MpviBapuTe CTLIKOBOM CBapPKOW K KOHLLY TPpyObl NpuBapHoi dnaHeL, pykoBOACTBYSACH
VMHCTPYKUMen rno ceapke. MOXHO BOCMO/1b30BaTbLCS TaAKXKE 3/1eKTPOMY(DTOBOM
CBapKOW, NpK 3TOM He 3abyapTe NpeaBapuTeNlbHO PacnoNoXnTb (GaHLEBOE KOJbLIO
Ha dacoHHON YacTu.

3. YcTaHoBUTE daHLeByo Npokiaaky.

4. CoepguHnTe dnaHubl 6onTamMu Npy NOMOLLY TapMPOBAHHOMO rae4HOro Kioya, Kak
yKa3aHO B UHCTPYKLIMU.

[Onsa 3aTarneaHnsa GnaHUeBbIX COEANHEHUI C MIOCKMMU NPOKIaAKaMmn Takxe cnegyet

NnoJsib30BaTbCst TAPUPOBAHHBIM raeyHbIM KJtlo4oM. Bo Bcex cnyyasix 60nTbl 3aTaruBarb

"KpecT-HakpecT".

Cxema coeguHeHMs C UCNONb30BAHMEM
$naHuesoro konbua u N3 dacoHHoM yacTu.

Tabnuua 9.2 CeopHas Tabnvua anamMeTpoB 1 AavH 601ToB

Tunopasmep yucno pesbba S A B (o] D E
60onToB L Lfix Bmin L Lfix Bmin L Bmin L Bmin L Bmin

63 4 M16 24 80 110 38 70 110 46 70 38 90 38 80 38
75 4 M16 24 80 110 38 70 110 46 70 38 100 38 80 38
90 8 M16 24 90 120 38 70 110 46 80 38 100 38 80 38
110 8 M16 24 90 120 38 80 110 46 80 38 100 38 80 38
125 8 M16 24 90 120 38 80 110 46 80 38 100 38 80 38
160 8 M20 30 110 150 46 90 120 46 80 46 120 46 100 46
180 8 M20 30 110 150 46 90 120 46 80 46 130 52 100 46
200 8 M20 30 120 160 46 100 150 60 90 46 140 52 110 46
225 8 M20 30 120 160 46 100 150 60 90 46 140 52 110 46
250 12 M20 30 150 190 60 110 150 60 90 46 150 52 120 46
280 12 M20 30 150 190 60 110 150 80 90 60 150 52 130 46
315 12 M50 30 170 220 73 130 190 80 100 60 160 52 130 46
355 16 M20 30 190 260 100 130 190 80 100 60 190 52 150 52
400 16 M24 36 220 280 100 160 220 80 120 60 220 60 160 60
500 20 M24 36 250 330 100 170 220 80 130 73 - - - -

A - coeguHeHne Mexnay coboi cBO60AHbIX GNAHLEB M YCTOMYMBLIX K PACTAMMBAIOLLNM HAarpy3kam CBOOOAHbIX (DNaHLEB;

B - coeauHeHne cBob6oaHoro dnaHua ¢ GpnaHLeBoi 3anopHo apmMaTypoin nnm gpnaHueBor GacoHHON YacTblo;

C - coeavHeHne mexay coboi dnaHLeBOon 3anopHoM apmaTtypbl 1 (Unn) GnaHueBbIX GaCOHHBLIX YaCTel;

D - coeaumHeHune mexay coboi cBoboaHbIx pnaHues 13 MN3CI;

E - coeamHeHune ceoboaHoro ¢pnaHua nx MICI ¢ dnaHueBo apMmaTypor unmn ¢paaHueBor GacoHHOM HacTbIO.

Lfix - pnvHa YyeTblipex NCNonb3yeMbix B COEAMHEHUM BCMIOMOraTesbHbiXx 00NTOB. B BapuaHTe A ansa 4yryHHbIX GpnaHLeB Tunopasmepa
500 mm cnepyeT npuHumMarts L = 330. B BapmnaHTe B ons yyryHHbIX pnaHues Tunopasmepa 500 mm cnefnyet npuHumats L = 220

Mocka
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CUCTEMbI HAMOPHbLIX TPYBONPOBOAOB
dnaHueBble coeguHeHns

9.2. CoeanHeHne ¢ NCMnoJib30BaHMEM CTaHAaPTHOrO CBOOGOAHOrO
dnaHua “BaBnH/ABK” ona MNBX Tpy0O, He npeaHa3Ha4YeHHOro
LN pacTarnsaroLmx Harpy3ok

2 CBoboaHble (koMbUHMpoBaHHbIE) dnaHubl "BaBuH/ABK" ncnonb3ytotcs ans coeamHe-
8 HUSA OBYX TPYO nnu Ans npucoeauHeHns ogHomn Tpybbl k dnaHueBon apmaType unm da-

COHHOM YacTu knacca gasnenunst PN 10 (unu PN 16).

CoeayHUTENbHOE YCTPOMCTBO CO CBOGOAHBLIM hNaHUEM COCTOUT VX [BYX YacTell: vy-
r'YHHOro dnaHua 1 pe3nHoBOM Npoknaaku. Takue dbnaHusl NpeaHasHaveHbl Ans padboThbl
B TPY6ONpPOBOAAX, TPAHCMOPTUPYIOLLMX BOAY VAW APYIYIO HENTPANbHYIO XUAKOCTb Npu
8 Temnepatype He 6onee 70°C, n UMeloT gonyckn = 1 Mm.

1

T=w

MoHTax

2. Ypanute onunkm, CMasky 1 opyrue 3arpssHeHuns ¢ KoHua TpyObl. He genainte dacky.
P 3. HapeHbTe YyryHHbI pnaHel, Ha TpyOy Tak, YTOObl CTOPOHA C MEHbLUMM ANAaMETPOM
} Oblna HanpaeieHa OT KOHLA TPYObI.
4. YcTaHOBUTE Ha TPYOy PE3NHOBYIO NMPOKIAAKy Tak, HTOObl KOHEL, C 60NbLLIMM
anameTpom Obin 3anoanunuo ¢ kpaem MNBX TpyObl (2 KOHEL, C MEHbLLUVM ANAMETPOM -
HanpasfeH BHYTPb dnaHua).
z 5. HaHecuTe TOHKUI CNOM CMa3sku Ha Hapy>XXHYK MOBEPXHOCTb PE3MHOBOW NPOKIALAKN.
6 YcTaHoBUTE KOHeL, TpyObl ¢ pnaHLeEM 1 PE3UHOBOM NPOKIAAKOM HaNpoTmnB dnaHua

apmaTtypbl a1 GacoHHOM YacTu.
g 6. PyKoW HaaBMHbBTE YYryHHbIN dnaHew, Ha Pe3nHOBYIO NPOKIaaKy Ao ynopa.
~9 7. YcTaHoBUTE BONThI 1 3aTAHUTE OT PyKK, 06EeCcneynB CoeanHeHNE YacTen.
)—[ 8. YbenuTtech B TOM, HTO BCE 4ACTW YCTAHOBNIEHbI TOYHO.
8 9. 3ataHnTe 6ONThI raeyHbIM Kto4oM. [1ns o6ecneyeHnst paBHOMEPHOWN 3aTsdKKN

3aTarvueanTe 60nThl "KpecT-HakpecT".

4
v

|I| 3 1. O6pexbTe MNBX TpyOy nog, NpsiMbIM YriioM Menko3yooi Nuon.
4
5

Puc. 9.2. Cxema npucoegmHenus
csobopHoro dnanua ans MBX 1py6, He
NPeAHA3HAYEHHOTO ANs PACTATMBAIOLLMX
Harpy3ok

9.3. CoeamHeHue ¢ NCNONb30BAHNEM YCTOMYNBOrO K PACTArMBaoLLUM
Harpy3kam cBobogHoro dnaHua “BasuH/ABK” pns MBX 1py6

YCTOlM4YMBbIE K pacTarnBaioLLmMm Harpyakam cBoboaHble dnaHupl "BaBuH/ABK" ncnonb-

1= g 3yloTca ANna coeamHeHuns ayx MNBX Tpy6 nnv gns npucoeanHeHns ogHon MNBX Tpy6bl K
dnaHueBol apmaType nnm pacoHHol yactu knacca gasneHuns PN 10 nnm PN 16.

CoeanHNTENbHOE YCTPOMCTBO CO CBOOOAHBLIM (hflaHL,EeM COCTOUT U3 ABYX YacTel:

YYryHHOro dnaHua 1 pe3mHoOBOW NPOKNaAKN C 3aKUMHbIM KOJIbLLOM 13 BPOH3bI.

Takune ¢pnaHupl NpeaHasHayYeHbl Ans paboTbl B TPY60NpoBOAaX, TPaHCNOPTUPYIOLLMX
g BOAY U APYrYIO HENTPabHYIO XWUAKOCTbL Npu TemnepaType He 6onee 70°C, n nmeiot
U nonyckn = 1 mm.

T=w

-~

1In MoHTax:

% 1. O6pexbTe MBX Tpy6y noa, NpsMbIM YriioM Menko3yboi Nuiown.
H t s Ar 2. Ypanute onunkm, CMasKy 1 opyrue 3arpsisHeHuns ¢ KoHua TpyObl. He genaite dacky.
>[<20mm JL 3. HapeHbTe YyryHHbIi pnaHel, Ha TpyOy Tak, YTOObl CTOPOHA C MEHbLUMM ANaMETPOM
Oblna HanpagJsieHa OT KOHLA TPYObI.

4~ X 4. YcTaHOBUTE Ha TPYOYy PE3MHOBYIO MPOKIAAKY C 32XKMMHbIM KOJbLLOM Tak, YTOObI

Hr KOHeL, ¢ 60NbLINM AMaMeTPOM BbicTynan Ha 20 MM No oTHOLeHMIO K kpato MBX Tpy6bl

] (a KOHeL, C MEHbLUMM AMaMeTPOM - 6bln Obl HaNpaBneH BHYTPb daHLa).
5. HaHecuTe TOHKUI CNOM CMa3sku Ha HapY>XXHYK MOBEPXHOCTb PE3MHOBOW NPOKIALAKN.
YcTaHoBUTE KOHEL, TPYObl C GNaHLeM, 3aXXMMHbIM KOJbLIOM 1 PE3NHOBOM NPOKIaAKOM
HanpoTmB ¢pnaHLa apMaTtypbl UM GacoOHHON YacTu.

6 6. Pykoi HaaBUHbTE YyryHHbI dnaHeL, Ha Pe3VHOBYIO MPOKIaAKy C 3aXKMMHbIM

KOJIbLLOM [10 yropa.
7. YcTaHoBUTE BONTHI U 3aTAHUTE OT PyKWU, 06ecneynB coeguHeHne YacTen.

~9 8. YbenuTech B TOM, HTO BCE HYAaCTX YCTAHOBJIEHbI POBHO.
)—[ 9. 3ataHnTe 6ONTbI raeyHbIM Kito4oM. [1ns obecneyeHns paBHOMEPHOWN 3aTsKKN
8 3ararveanTe 60nThbl "KpecT-HakpecT".
BHumaHume.
AHaNOrM4yHO COeAMHATCSA Mexay cO60M ABa YCTONYMBBIX K PACTArMBaoLLMM
Harpyskam cBoboaHbIx pnaHua. Mpu 3aTarneaHum notpebytoTcs aBa 6onee OJIMHHBbIX
"BCcnomoraTenbHbIX" 6onTa.

Puc. 9.3 Cxema npucoepguHeHums
YCTOMYMBOTO K PACTArMBAIOLMM HATPY3KAM
csobogHoro ¢pnaHua ans MBX tpy6.

CUCTEMbI HAMOPHbIX TPYBEOMNMPOBOAOB
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CUCTEMbI HAMOPHbLIX TPYBONPOBOAOB
dnaHueBble coeanHeHnsa

9.4. CoeamnHeHue ¢ Ncnosib30BaHMEM YCTONYUBOIO K
pacTarmBaloLLImMM Harpy3kam ceoboaHoro édnaHua “BaeuH/ABK”

ans M3 Tpy6 (C pacnopHOM rmnb30mn)

2
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- !
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Puc. 9.4 Cxema np1coeanHeH1s yCTOMUMBOrO
K PACTArMBAIOWMM HArpy3kam ceobogHoro
$nanua ana N3 1py6

9.5.CoeanHeHme ¢ nomMoLLbo GnaHLEBOro agantepa

) | Perynupyemoe
| | coeaMHeHUe

!

1. PnaHuesoe coeguHerne aganTtepa ¢ Tpy6on

i
5
o oo

Puc. 9.5

Mocka
(495) 663 23 78

CaHkr-lNeTepbypr
(812) 458 54 69

YcToiiumBbIe K pacTarnBalolmmM Harpyakam cBoboaHble dnaHupl "BasnH/ABK™ MOXHO
1ncnonb3oBaTth ANs coeanHeHuns agyx M3 Tpy6 nnm ons npucoeguHeHus ogHou N3 Tpy-
Obl K pnaHLeBoOn apmaTtype unn dacoHHom YacTu knacca gasneHus PN 10 (unm PN 16).
CoeanHnTeNbLHOE YCTPOMCTBO CO CBOGOAHBIM (laHL,EM COCTOUT U3 ABYX YaCTen: vy-
ryHHOro dnaHua 1 pe3MHOBOW NPOKIaAKM C 3aXMMHbBIM KOSbLLOM 13 6POoH3bI. [Mpn aToM
NPUMEHSIIOTCS KPYrJible Mb3bl 3 HEPXaBEIOLLEN CTanu C KIMHOBLIMW 3aMKkamu. Takune
dnaHubl NpeaHa3HadveHbl Ans paboTel B TPYGONPOBOAAX, TPAaHCMNOPTUPYIOLLMX BOAY NN
OPYryto HelTpasbHY0 XUOKOCTb Npu Temnepatype He 6onee 70°C, 1 nMmetoT Aonyckun +
1 MMm.

MoHTax:

1. O6pexbTe M3 Tpyby NoA, NPSAMbIM YriIOM MESIKO3yO0oi MUIONA.

2. Ypanute onuikn, CMasky 1 Apyrue 3arpsi3HeHnst C BHYTPEHHEN 1 HAPY>KHOM
NoBEPXHOCTeN KoHLa Tpyba. He genante dacky.

3. Cnerka coxmmuTe pacrnopHyto rmib3dy 1 BABUHbTE ee B TPyOy 40 ynopa OypTUKOM B
TopeL, TPyObl.

4. BcTaBbTe OT PYKW KJIVH B KAHABKW Mb3bl M aKKypaTHO 3abeiTe ero MoJioTKOM Ha
MEeCTO.

5. Ecnn knuH He 3axoauT HaCTOJbKO, YTOObI €ro KoHeL, 6bia 3anoamuo ¢ Kpaem Tpyosl,
OTPEXbTE BbICTYMAIOLLYIO YaCTb HOXOBKOM.

6. HapeHbTe YyryHHbli pnaHel, Ha TpyOy Tak, YTOObl CTOPOHA C MEHbLUMM ANaMEeTPOM
Oblna HanpaefieHa OT KOHLLAa TPYyObl.

7. YcTaHoBUMTE Ha TPYOy PE3VMHOBYIO MPOKIAAKY C 32XKMMHbIM KOJbLLOM Tak, YTOObI
KOHeL, ¢ 60nbLIMM AMaMeTPOoM BbicTynan Ha 20 MM MO OTHOLLEHMIO K kpato 13 Tpy6hl (a
KOHeL, C MEHbLUVM AMaMeTPOM - 6bln Obl HanNpaBneH BHYTPb dnaHua).

8. HaHecuTe TOHKMIA CNOM CMa3Ku Ha HapY>KHYIO MOBEPXHOCTb PE3MHOBOM NPOKNALAKM.
YcTaHOBUTE KOHEL, TPYObl C GNIaHLEM, 3aXKMMHbBIM KOMbLIOM, PE3UHOBOW NMPOKIaAKON U
rMnb30M HaNpoTuB dnaHua apmMaTypbl UK GacoHHOM YacTu.

9. PykoW HaaBWHbTE YyryHHbI dnaHew, Ha Pe3VHOBYIO MPOKIaAKy C 3aKMMHbIM
KOMbLLOM [0 yropa.

10. YcTaHoBuTE 60NThI 1 3aTAHUTE OT Pykn, 0O6eCcneynBs CoeanuHeHNEe YacTen.

11. Y6enurechb B TOM, YTO BCE HACTU YCTAHOBJIEHbI POBHO.

12. 3aTaHnTe 60NThl ragyHbIM KJloHOM. Ana obecnevyeHns paBHOMEPHOW 3aTSKKMN
3aTarmeanTe 60nTbl "KpecT-HakpecT".

BHuMmaHue.

AHaNOrM4yHO COEAMHATCS Mexay co60 ABa YCTONYMBLIX K PACTAMMBaOLLMM
Harpyskam cBoboaHbIx dnaHua. MNMpu 3atarneaHum notpebytoTcs aABa 6onee AJIMHHBbIX
"BcnomoraTesnbHbIX" 6onTa.

®dnaHueBbIi aganTep - 3T0 YCTPONCTBO, KOTOPOE NO3BONSEeT 061Er4nTb MOHTaX
apMartyphbl 3a CHET PEryMpoBKM paccTosHUSA Mexay dnaHuamm (puc. 9.5).

ApnanTtepsbl BbINOJHAIOTCSA Ha AnameTpbl 40 1200 mwm.
Bonee nogpobHoe onucaHve aganTtepa - CM. K katanore

ExkartepuHbypr
(343) 369 33 63

Camapa
(846) 979 68 12




CUCTEMbI HANOPHbLIX TPYBOMPOBOAOB
dnaHueBble coeauHeHns

9.6. MHCTPYKLMS MO BPE3KE OTBEPCTUS B CYLLLECTBYIOLLINM
naacTMaccoBbIi TPYOONpoBOS,

1. OuncTnTe y4acTok TpyObl, B KOTOPOM ByAET BLINOHATLCH OTBEPCTUE, U YCTAHOBUTE
Ha Tpy6e 06€e NoNoBMHBLI OTBETBUTENILHOIO XoMyTa. O6€e NONOBUHbI MOTYT
HaxoauTbCS Ha TPyOe B HE3aBMCUMbIX APYr OT Apyra nosoxeHusax. CoeguHnte
NMoJIOBUHbI, 06ecneynB nonagaHne "3ybbeB” B COOTBETCTBYOLLME Na3bl.

2. HagBvHbTE 3aMKM B HanpaBieHUn, yKasaHHOM CTPENKOM. [pyn Heob6xoaMMocTuH
MOXHO BOCTOJIb30BATbCSt MOJIOTKOM C MSIrKUM 601iKoM. MNpu npaBuibHOM
MOJIOXEHNM 3aMKOB UX TOPLLbI LO/KHbI ObITh 3aMOANLO C TOPLLAMK XOMYTa.

3. HaHecuTe TOHKUI Cnor cMa3ku Ha Pe3VHOBOE KOJbLLO KpaHa U BBEPHUTE KPaH B
0oTBEpCTME XOMyTa 40 0Tkasa. HyxHoe HanpaBneHne kpaHa obecrnedrBaeTcs 3a cHeT
0TBOpaYMBaHMUS €ro Ha HEOOXOAMMBI YroJ.

4. Npexpe YeM yCTaHaBNMBaTb B KPaH CBEPJIMIIbHOE NPUCNOCOBNEHNE, YCTAaHOBUTE
nepexoaHyio My@pTy C Hapy>KHOI pe3bOoii U, ecnv aTo TpebyeTcsa pasmepamm
CBEPJINILHOIO NPUCNOCOBNEHNS, HAMMETb.

5. Y6eamBLINCh B TOM, YTO KPaH OTKPLIT (PyyKa A0/mKHA ObiTe HANpaBieHa BOOSb
Kopryca kpaHa), yCTaHOBUTE MPUCNOCOBNIEHNE N HAYHUTE CBEPIUTD.

6. MpoceepnvB 0TBEPCTUE, U3BMIEKUTE LUMUHAENbL NPUCNocobneHns. Tenepb MOXHO
3aKpPbITb KPaH U CHSATb MPUCNOCObeHNE.

7. HaHecuTe TOHKWI CNOM CMa3Ky Ha PE3NHOBOE KOMbLIO Pe3b60BO 3ariyLLUK U
BBEPHUTE €€ B BEPXHEe OTBEPCTME Kopnyca kpaHa. Cnerka cMaxbTe pe3rHOBOe
KOJbLLO BbIGPAHHOI O LUTYLIEPA 1 BBEPHUTE LUTYLIEP B GOKOBOE OTBEPCTME.

8. OtpexbTe 3 TpyOy Noa, NPSMbIM YIIOM U CHUMAUTE 3ayceHLbl. HaHecuTe cmasky
(BHuMaHme. Cmaska fomkHa 6biTb 663 CUIIMKOHA) Ha KOHeL, TpyObl. 3aaBrHbTE
TpyOy B WITyLEp A0 0Tka3a. Pa3bopKy MOXHO BbIMOJIHATL 32 CYET CHATUS LUTYLIEpPa.
[Mepen NOBTOPHOM COHOPKOM OYNCTUTE AETaNN TKAHbIO.

9. MNocne okoH4YaHWUs cOOPKM OTKPOITE KpaH. Ha nnnocTpaumsx nokasaHo cBeprieHne
CBepxy.

BHumaHue. BokoBOe cBepneHne
CBepneHne c60Ky MOXHO BbINOHATbL TakKUM Xe 06pa3oM, HO cUcTeMa AoKHa ObITb
noeepHyTa Ha 90°.

Ecnu cBepneHve BbINOHAETCS NMpu OTCYTCTBUM AABNEHUS], HYXXHbI TOJIbKO XOMYT U
wTyuep.

CUCTEMbI HAMOPHbIX TPYBEOMNMPOBOAOB
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CUCTEMbI HAMNOPHbIX TPYBOINPOBOAOB
Onopbl anga Tpy6

10. Onopsbl ons Tpyo

WHorpa TpebyeTcs yknaaka Tpyd Hag MOBEPXHOCTHIO 3EMIU U B 3ALLUMTHBIX KaHanax.
B Takom crnyvae paccTosiHvsa Mexay onopamu AJis Tpyd He J0/MKHbI MPEeBbILIaTh
3HAYEHWI, YKa3aHHbIX B HUXXENPUBEAEHHbIX TabnnLax.

Tabnuua 10.1. Hanbonbluee aonyckaemoe paccTosiHue [M] mexxay onopamu ans MNBX Tpy6

HapyXxHbiii anameTp PVC, PN 6 PVC, PN 10
(knaccoB H u C, ons kaHanm3auum)
Dy, mm curma 125 curmal00 curma 125 curma 100
20°C 20°C 40°C
50 - - 1 1
63 - - 1,5 1,5
75 1,5
90 1,5 1,5
110
160
200
225
250
280
315
400
500
630
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Tabnuua 10.2. Hanbonbluee fonyckaeMoe pacCcTosiHie [M] Mexay onopamu
ana Tpy6 M3 100

HapyxHbiii auameTp PE100, PN 6 PE100, PN 10 PE100, PN 16
Dy, MM (SDR 26) (SDR 17) (SDR 11)
20°C 40°C 20°C 40°C 20°C 40°C
90 1 0,9 1,15 1,05 1,25 1,15
110 1,15 1,05 1,3 1,2 1,4 1,3
125 13 12 14 13 1,6 1,45
160 1,55 1,45 1,7 1,6 1,9 1,75
180 17 1,55 1.9 1,75 2,1 1,95
200 1,85 1,7 2,05 1,9 2,25 2.1
225 2 1,85 2,25 2,1 2,45 2,3
250 2,15 2 2.4 2,2 2,65 2,45
280 2,35 2,2 2,6 2,4 2,9 27
315 2,6 2,4 2,85 2,65 3,15 2,95
400 3,1 2,85 3.4 3,2 3,8 35

Tabnuua 10.3. Hanbonbluee fonyckaeMoe pacCcTosiHie [M] Mmexay onopamm
ons Tpy6 N3 80

HapyxHbiii puameTp PE80, PN 6 PE80, PN 10
Dy, mm (SDR 17) (SDR 11)

20°C 40°C 20°C 40°C
20 - - 0,45 0,4
25 - - 0,5 0,45
32 0,6 0,55 0,6 0,55
40 0,65 0,6 0,75 0,7
50 0,7 0,65 0,75 0,7
63 0,8 0,75 0,9 0,85
75 0,95 0,85 1,05 0,95
90 1 0,9 1,1 1
110 1,15 1,05 1,25 1,15
125 1,25 1,15 1,35 1,25
160 1,5 1,4 1,65 1,55
180 1,65 1,55 1,8 1,5
200 1,8 1,65 1,95 1,8
225 1,95 1,8 2,15 2
250 2,1 1,95 2,35 2,15
280 2,3 2,15 2,55 2,35
315 2,5 2,3 2,75 2,55
400 3 2,8 3,3 3,1

Mocka
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CUCTEMbI HANOPHbIX TPYBONPOBOA40OB
Mpoknanka N3 Tpyb B cTapbix TpybonpoBoaax

11. MNpoknaaka N3 Tpyd B cTapbix TPyOONpoBOAaX

Mpoknaaka HOBbIX TPYO B CTapbIx TpybGax npeacTaBnseT coboi LMPOKO N3BECTHBI
cnoco6 o6HOBNEHMs cTapbiX TPYO6ONPOBOAHLIX cucTeM. OAHAKO NpU 3TOM BECbMa
BaXHO MMETb NOMHOE NpeacTaBneHne 06 yCunmsx n HanpsXKEHUsX, KOTOPbIM
noasepratTcst TPyObl MPU YCTAHOBKE.

11.1. TonwwmHa cteHku M3 Tpyo

Mpu npoTsixke M3 Tpy6bl B CyLLECTBYIOLNIA TPYOONPOBOA Hapy>XKHast NMOBEPXHOCThL 13
TPYObl MOXET NOJY4UTb Kakne-HUOYaAb NOBPEXAEHUS, HANPUMEP, MOXET ObITb
nouapanaHa, eCnuv He NPUHATL cneymanbHbiX Mep. K aTum mepam OTHOCATCS yaoaneHne
3ayCeHLEeB M OCTPbIX KPOMOK C CYLLLECTBYIOLLMX TPYDH, OCMOTP NPY NOMOLUY 3aMKHYTOMN
TeSIEBU3NOHHOWN CUCTEMBI 1 3aLLMTa HOBOWM TPYObl B 30HE BBEAEHMS, B HACTHOCTU, NpU
NpoxXoXxaeHnn eto 06pe3aHHOro kpas ctapow Tpybel. CnepgyeT cneamtb 3a TEM, YTOObI
rnybuHa vapanuH He npesocxoamna 10% oT ToNLWMHbI CTEHKU. [ToaToMy
pekoMeHayeTcs NpUMeHaTb N3 TpyObl C TONLWMHOM CTEHKM HE MEHee 5 MM.

11.2. Hanbonbliuaga anvHa npoTarmBaemMon Tpyobl

Fr:qu(ucosd)isind)) (11.1)

rae: q - NoroHHbIM Bec Tpy6bl, H/MM;

L - pamna tpy6el, MM;

1 - KO3 PULMEHT TPEHUS

(a0 0,8 & 3aBUCHMMOCTHM OT cOCTOSHMS
NOBEPXHOCTU CTApoM Tpy6ei); ¢ - yron yknota
cywecTsylolero Tpy6onposoaa, rpaa.

F

qx(ucosq)isind)) (11.2)

L,qon =

rae: Lyon - RONycKaemas AnmMHa BBOAMMOM
npsamoii 13 Tpy6e, ; F - ponyckaemas
npoTtarueaowas cuna, (cm. Tabnuus);

q - NOroHHbIN BeC Tpy6bl, ;

L - KO3 PULMEHT TPEHMS

(mo 0,8 B 3aBMCMMOCTH OT cOCTOSIHMS
NOBEPXHOCTU CTApPOM TPY6bi); ¢ - yron yknoHa
cywecTsytowero Tpy6onpoeoaa, rpag.

WWW.WAVIN.RU

AnvHa npsMoii TpyoObl.

Cwuna Fr, Heobxogumas ofis NpoTarMBaHns CEKLMN Yepes CYLLLECTBYIOLLMIA TPyOomnpo-
BOJ, MOXET ObITb paccuymTaHa no dopmyne (11.1).

Cuna, HeobxoavmMas s NPOTArMBaHUS CEKUMN, He A0MKHA NPeBbIaTh AOMYCTUMOro
3Ha4YeHMs NPoTArMBatoLLEel cubl, ykazaHHoro B Tabnmuax 11.1 n 11.2, nnbo gnnHa

CEeKLMM He JOMKHA NPEBbLILLATL 3HAYEHUS, paccynTbiBaemMoro no gpopmyne (11.2).

Tabnuua 11.1 Jonyctumas npoTsarusatowlas cuna F(kH) ona N3 1py6 PE 80

Tunopasmep PN 6.3 PN 10

D, mm F, kH e, MM Bec*, kr/m F, kH e, MM Bec*, kr/m
63 5,65 3,8 0,71 8,34 5,8 1,05
75 7,97 4,5 1,00 11,66 6,8 1,46
90 11,48 5,4 1,44 16,86 8,2 2,12
110 17,15 6,6 2,15 25,13 10,0 3,16
125 21,87 7,4 2,75 32,55 11,4 4,09
140 27,47 8,3 3,45 40,63 12,7 5,10
160 35,93 9,5 4,51 53,35 14,6 6,70
180 45,53 10,7 5,72 67,43 16,4 8,47
200 56,26 11,9 7,07 83,16 18,2 10,45
225 71,26 13,4 8,95 105,36 20,5 13,23
250 87,49 14,8 10,99 129,68 22,7 16,29
280 109,89 16,6 13,80 162,53 25,4 20,42
315 139,26 18,7 17,49 205,86 28,6 25,86
355 177,07 21,1 22,24 261,96 32,3 32,91
400 224,14 23,7 26,15 332,63 36,4 41,78

PacTtaruBatoLLee HanpskeHne: 8 MIMa
*Bec = 1,06 MMHMManbHOro Beca

CUCTEMbI HAMOPHbIX TPYBEOMNMPOBOAOB
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_ Lpon
by =25 (11.3)

rae : Lg - ponyckaemas anmHa BBoaMMON
usornyton 13 tpy6bi, MM; Lyon - BONyckaemas
AnmHa Beoaumon npamoi M3 Tpy6bi, Mm;

€ - TONWMHA CTEHKH, MM; [3 - kpnBuaHa 13
TPY6bl, pag.; | - Ko3pPULMEHT TPeHMS.

11.3. HanpsixkeHne B HOCOBOM KOHYCE

_F__F
P A Dxexn

rae: p - HanpsxxeHue B 6ONTOBbIX

oteepctuax, H/mm2; F - npotarmeatowwas cuna, H;
A - nnowaab nonepeyHoro ceveHns 6onToBbix
oTeepcTui, Mm2; D - apameTp 6onToeoro
OTBEPCTHS, MM; € - TOMLUMHA CTEHKM, MM;

N - KONIMYECTBO OTBEPCTUM.

<Paon=10H/mm?  (11.4)

F F

) i —
A2 2bxexn

>Taon =4 H/mm?  (11.5)
rpe: T - Hanpsxerue cagura, H/mm2;

F - npotarueatowas cuna, H;

A, - nnoLaas NonepeyHoOro ceveHms, Mm2;

€ - TONLMHA CTEHKM, MM;

N - KONIMYECTBO OTBEPCTUM.

Mocka
(495) 663 23 78

CUCTEMbI HAMOPHbLIX TPYBOMNPOBOAOB

Mpoknagka N3 Tpyb B cTapbix TpybonNpoBOAax

Ta6bnuua 11.2 Jonyctumas npotsarueatowas cuna F(kH) ana M3 tpy6 PE 100

Tunopasmep PN 6.3 PN 10 PN 16

D, Mmm F, kH e, Mm Bec*kri/m F,kH e, mm Bec*kr/m F,kH eMMm  Bectk/M
63 8,48 3,8 0,71 12,51 5,8 1,05
75 11,96 4,5 1,00 17,48 6,8 1,47
90 17,22 5,4 1,45 25,29 8,2 2,12
110 16,75 4,2 1,41 25,73 6,6 2,16 37,70 10,0 3,17
125 21,75 4,8 1,83 32,81 7,4 2,76 48,82 11,4 4,10
140 27,40 5,4 2,30 41,21 8,3 3,46 60,95 12,7 5,12
160 35,95 6,2 3,02 53,90 9,5 4,53 80,03 14,6 6,72
180 45,03 6,9 3,78 68,29 10,7 574 101,15 16,4 8,50
200 55,82 7,7 4,69 84,39 11,9 7,09 124,74 18,2 10,48
225 70,16 8,6 589 106,89 134 8,98 158,04 20,5 13,28
250 87,00 9,6 7,31 131,23 14,8 11,02 194,52 22,7 16,34
280 108,63 10,7 9,13 164,84 16,6 13,85 243,79 254 20,48
315 138,17 12,1 11,61 208,88 18,7 17,55 308,79 28,6 2594
355 175,04 13,6 14,70 265,60 21,1 22,31 392,95 32,3 33,01
400 221,89 15,3 18,64 336,21 23,7 28,24 498,95 36,4 41,91

CaHkr-lNeTepbypr
(812) 458 54 69

PacTtaruBatoLee HanpskeHue: 12MMMa
*Bec = 1,06 MMHMManbLHOro Beca

AnvHa n3orHyTom TpyObl.
Ecnn M3 Tpyba BCcTaBnsieTcst B U30rHyTyto TpyOy, TO NpoTarmeatoLas cuna Fr

BOo3pacTaeT B eMP pags, T.e. HaMbosbluas Aonyckaemas AJivHa BBOAMMOM TPyObl
YMEHbLUAETCS A0 3HAYEHNS, KOTOPOE MOXHO onpenennTb no popmyne (11.3)

B 3aBMCUMOCTIM OT KOHCTPYKLMN HOCOBOIMO KOHYCa NPOTArMBaioLLas cuna MOXeT
nepenasaTbes M3 Tpybe Yepes coeamHeHne, BbiNoJIHEHHOE CThIKOBOW CBapKoi
(Prc.11.2), yto aBRSeTCA NpeanoyTUTeNbHbIM, UK Yeped 60NToBoe coeanHeHne
(Puc.11.1).

MpoTarvsatoLas cuna cosaaeT B G0NTOBLIX OTBEPCTUAX HarpsxeHue p, H/mm2,
KOTOPOE He A0/KHO MPEBbILLATh A0MYCKAEMOro 3HaYeHus: Pyon = 10 H/MM2.
HanpsixeHne, BbI3BaHHOE NPOTArMBAIOLLEN CUTON, MOXHO ONpeaennTb No dopmyne
(11.4).

HanpsixeHue copura (cpesbiBaloLlee HanpsixkeHne), Bo3Hukarolwee B 601 TOBOM
COEVHEeHNN, He [OSIKHO NPEeBbILaTh A0MYCTUMOE 3HadYeHne T on = 4 H/MM21
onpegensetcsa no popmyne (11.5).

I'I3'rpy6c|*
e S\

HocoBon koHyc
¥

bonTtosoe coeguHeHne

2T N

D| b

(1]

Puc.11.1 MNprmep 60NTOBOro CoeanHeHNs
Mexzay TPy6o 1 HOCOBbIM KOHYCOM

Puc.11.2 ®oTorpadust HOCOBOro KoHyca,
NpUBapeHHOro CTbIKOBOWN CBapPKOW

YMeHblleHre nonepeyHoro ceveHus M3 Tpybbl, 06ycnoBieHHoe 60NTOBbIMU
OTBEPCTMSMU, MOXET, TakUM 06pa3oM, MPUBECTU K YMEHbLLEHWIO A/IMHbI BCTaBASEMON
TPYyOBbI.

ExkartepuHbypr
(343) 369 33 63

Camapa
(846) 979 68 12




CUCTEMbI HAMOPHbLIX TPYBOMNPOBOA4OB

Mpoknaaxa M3 Tpyd B cTapbix Tpydornposoaax M NprmMep MOHTaka BO3AYLLUHbIX KJlariaHOB M MOXapHbIX rMapaHToB

11.4. MNMpoaonbHbI Npodwuib Nogato

M TpaHweun

lei=\HX [4R-H ) (11.6)
maR 50 ‘D, p

Lo =+[H ~ 200 "D, -H), Mm

rae: Lg1- AnvHa nopaioLen TpaHiuen, Mm;

H - rny6uHa 3anerams cyluectsyioLero
Tpy6onpoeoaa, mm; Dy- HapyxHbii auametp M3
Tpy6bI, MM; R - papuyc kpueustbl 13 Tpy6bl, Mm.

[nvHa nogaiollen TpaHweun, HanpuMep, oT MecTa, rae N3 Tpyba BBOAUTCA B
cylecTByioLwmin Tpybonposos (Prc.11.3.), MOXeT ObITb paccumTaHa kak GyHKLNS
rnyOuHbl 3a10XKEHVS 1 0MNYCKAaeMOoro paauyca KpuuaHbl (11.6).

Ecnn yBennunte BbICOTY A0 2H, TO Tpebyemas AnvHa TpaHLLIEN MOXET ObiTb YMEHbLLEHA
00 3HaveHns: (11.7).

OnpepeneHne AnviHbI BCKPLIBAEMOr0 y4acTka CyLLLECTBYOLLEro Tpybonposoaa
onpegensietcs no dpopmyne (11.8).

lez=JH @R-H) (11.7) YKNOH TpaHLLEeN MOXHO paccuymTatb no popmyne (11.9).

Cywectsytowas Tpy6a R

'=\Ds " (2R-Do e /2 "R[Da JMm (11.8)
anaR=50 "D, L['=10 "Dy, mm

N3 tpy6a

rae: L'- gnmnb BCKPLIBAEMOTO Y4ACTKA, MM;
Dq - BHYTPEHHMIA AUAMETP CTAPOM TPYBbI, MM; 2H
R - papmyc kpuemaHbl 13 Tpy6bl, Mm.

H-D,
L -

tgf = (11.9)
roe: L' [UIMHBI BCKPBIBAEMOTO Y4aCTKA, MM;

Dq - BHYTPEHHMI AUAMETP CTAPOM TPYBbI, MM;
Le- AnvHa nopatoweit Tpawwwen, Mm; H - rny6una
3aneraHms CyLuecTeyloLero Tpy6onpoBoaa, Mm; 2 le2
f- yron noparowei TpaHLem.

12. MprMep MOHTaXa BO3AYLUHbIX K/TanaHOB U MOXapHbIX FTMAPaHTOB
12.1. MoHTax noxapHbIX rMapaHToB Ha M3 TpybonpoBoapl

[nsa MOHTaxa noXxapHbIX M’MAPaHTOB UCMNONb3YETCHA CNeLmasnbHbli TDOMHUK C dnaHue-
BbIM MOAK/IIOYEHNEM, BbINOJIHEHHBIM MO, Poccuiicknii cTaHaapT KpenieHns rmapaHTos.
Mpu MoHTaxe B KooALax Nof, TPONHMKOM XeNaTeslbHO BbIMOSHUTL OMopy.

YVYYVY

A

Puc. 11.3

M3 - [OCTaTO4HO TEXHONIOMMYECKUIA MaTeprarl, U NO3BONSET BbINONHUTb NPaKTUYECKU
no6oe pacoHHoe nspenve. B 4acTHOCTU, MOXET ObIThb BbINOJIHEHA KPECTOBMHA C NOA-
_|_ KJIIOYEHNEM MOXAPHOr0 rMapaHTa B LEHTPE, TPOMHWK, 0TBOS, Ha NtoOOoI yron noBopoTa.
[Mpwn BbINOSHEHMM NPOEKTOB MO Nepeknagke CTapbix ceTel 3To CcBOCTBO M3 aBnseTcs
[OCTaTO4YHO BaXKHbIM, T.K. MPUXOAUTCS BbINOJHATE GaCOHHbIE U3AENNS MO, peasbHylo
paaBs3Kky ceTelt. [pn aToM eauHCTBEHHBIM TpeboBaHNEM K MPOEKTHO opraHn3aumm
ABNSIETCH NPeoCTaBeHe YepTexer TpebyemMoro nsaenus.

Puc. 12.2 TpolHuK ons NoaKIto4eHns no-
>XaPHOro rvapaHTa ¢ GpnaHLeBbIM Noa-
KIIOYEHVEM

12.2. MOHTa) BO34YyLLHbIX KllanaHOB

B naHHOM paspgene nokasaH OfiMH 13 BO3MOXHbIX BAPUAHTOB KPErIeHNst BO3AYLLIHOIO

KnanaHa Ha TpybonpoBoae.

[nsa MOHTaxa BO34yLUHOro KnanaHa Ncnosb3yeTcs CTaHOAaPTHLIA TPONHKK (1), KOTOPbIN
e yCTaHaBnMBaeTcs Ha TpybonpoBos, 1 o6ceinaeTcs neckom. MNosepx Tpybonposoaa yc-

; = TaHaBNMBAETCS Myx0e AHVLLE KONOALA, B KOTOPOE Yepes YrSIOTHUTENIbHOE KOJbL,O

| ] repMeTU4HO 3aBOAUTCS OTBETBIEHME OT TPOKMHMKA. Hepes anekTpocBapHyo MyodTy (2)

npvBapuBaeTcs GraHeL, K KOTOpoMy Yepes 3aABUXKY (3) KpenuTca BO3ayLUHbIN Kna-

nax (4).

MpenmyuiecTBo Nogo6GHOro coeanHeHns B ToM, 4to N3 TpybonpoBoa ocTaeTcs Lenb-

HbIM, 6€3 hNaHLEeBbIX COEAMHEHN, YTO MOBbLILLAET HAAEXHOCTb CUCTEMbI. Kpome Toro,

CYLLLECTBEHHO YNPOLLAETCS MOHTaX CUCTEMBI, T.K. HE TPeOyeTCst 4OPOrocTosiLLee Co-

opyXeHne OETOHHbIX kKaMep (0COBEHHO Ha OONbLUNX AnameTpax), U NOSBASETCS BO3-

MOXHOCTb YCTaHOBUTb KONOAEL, HEMOCPEACTBEHHO HA CaMOli BbICOKOU TOYKe Tpybo-

npoBOAaA B Cily4ae, €CNv B MPOLLECCE MOHTaXa TakoBasi CMECTUIACk HEMHOIO B CTOPO-

HY OT NPOEKTHON.

B naHHOM cnyyae konogel, He AaBuT Ha TPyOy, MO0 OH BbINOJIHEH M3 13 ¢ nonepeyHbl-

MU pebpamu XXeCTKOCTU, KOTOPbIE, CLIEMISASICb C TPYHTOM, AepXaTt KoJloAel, Mo Bcel

€ro BbICOTE.

Puc. 12.2
CUCTEMbI HAMNOPHbIX TPYBOMNMPOBO4OB

TexHun4eckoe onvcaHune
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. XumMmnyeckasa CTOMKOCTb Hemnnac

CUCTEMbI HAMOPHbLIX TPYBOINPOBOAOB
XnmMumyeckasa CTOMKOCTb

nuypoBaHHoro MNBX

He noggepratoLerocs MexaHM4eCcknM Harpyskam, K Berectsam npm remnepatypax 20°C n 60°C.

34

M/n  BewectBO KoHueHTpauusa 20°C 60°C M/n  BewecTBO KoHueHTpauus 20°C 60°C
1 AueToH 100% H H 62 MbilwbakoBas kncnoTa PacTB. HacblLL. Yy (0]
2 STunakpunat 100% H H 63 A30THas kucnota no 45% Yy (6]
3 BeH3oiHbIN anbaerng, 0.1% H H 64 A3oTHas kucnota o1 50% a0 98% H H
4 KpOoTOHOBbLIV anbaerng, 100% H H 65 BeH3oliHas kucnoTta PacTB. HacbilL,. (6] H
5 AueTaTHbIN anbaoerng 40% H - 66 BopHasg kucnota PacTtB. passes. Yy (0]
6 AueTaTHbI anbaoerng 100% H - 67 BpomBoaopoaHas kmcnorta 10% Y (6]
7 CnvpT annunoBbIi 96% (0] H 68 BpomBoaopoaHas knucnota 50% Yy (0]
8 CnupT aMunoBbIn Yy O 69 BpomoBas kucnota 10% Yy -
9 CnupT dypdypunosbIii 100% H H 70 XnopykcycHas kucnora PacTB. HeHacbIL,. M O
10 AmMMMak, cyxom ras 13% Yy Yy 71 XnopocynbdaHunosas kucnora 100% O H
11 AMMUMaK, XnakocTb 100% (6] H 72 ConsiHas kucnora 20% y (0]
12 AmMUMak, BOOHbIV pacTBop  PacTs. passeg. \ (o] 73 ConsHas kucnota >30% Y Yy
13 AMMOHUS HATPaT PacTB. HacblLL, Yy Yy 74 XpomoBasi kKucnora ot 1% no 50% Yy O
14 AMMOHMSA xopug, PacTB. HacbiLL. \ \ 75 JInmoHHas kucnota PacTB. HacbiL,. Yy Y
15 AMMOHUA pTOPUL, 20% Yy (6] 76 JAvrnukonuesas kucnota 18% Yy O
16 AMMOHUSA cynbdaTt PacTB. HacbiLL, Yy Yy 77 dTopcunnkaTHas kucnota 32% Yy Yy
17 AHVUNVH 100% H H 78 MnaBukoBas kucnotTa 40% (0] H
18 AHVNVH PacTB. HacblLL, H H 79 MnaBukoBas kKMcnoTa 60% (6] H
19 AHWIIMH XJIOPUCTOBOAOPOHbIV PacTB. HaChbILL,. H H 80 MnaBrkoBas KMCNoTa, ras 100% O H
20 CypbMbl X10pUA, 90% Yy Yy 81 Mukonunesas kucnota 30% Yy Yy
21 BeHzon 100% H H 82 Kpesonosasg kucnorta PacTB. HacblLL. - H
22 BeH3uH (anudaTtuyeckne yrnepoapl) - Yy Yy 83 ManenHoBas kucnorta PacTB. HachbILL,. Yy O
23 BeHauH (anudaTtnyeckne yrnepoasl), 84 MacnsHasa kncnota 98% H H
6eH3on 80/20 H H 85 MacnsHasa kncnota 20% Yy O
24 AueTaTHbI aHrnapua, 100% H H 86 MonouyHas kucnota 10% Yy (0]
25 Bypa PacTB. HacblLL, \ (o] 87 MonoyHas kucnota o1 10% no 90% (6] H
26 Bpom, xunakocTb 100% H H 88 MypaBbuHas knucnorta ot 1% no 50% y (0]
27 ByragneHn 100% Yy Yy 89 XnopHas kucnota 10% Yy O
28 BytaH, ras 100% Yy - 90 XnopHas kmcnora 70% O H
29 ByTtaHosbl no 100% Yy O 91 HukoTHOBas kncnorta PacTB. npombILL. Yy Yy
30 Bytungeron 100% (6] H 92 YKcycHas kucnora 25% Yy O
31 Xnop, cyxow ras 100% O H 93 YkcycHas kucnorta O H
32 Xnop, BOAHBIV pacTBOP PacTtB. HacbIL, (6] H 94 YKcycHas kucnora 60% Yy O
33 Caxap PacTB. HacblLL, \ \ 95 OnewnHoBas kucnota 100% Y Yy
34 LinknorekcaHon 100% H H 96 OpToMmbilbaKkoBas Kucnota PacTs. pa3sen. Yy -
35 LinknorekcaHoH 100% H H 97 OpTtodocdopHas kucnota 30% Yy
36 Onoga xnopuvg, PacTB. HacblLL,. Yy Yy 98 OpTtodocdopHas knucnora,
37 LinHka xnopug, PacTB. HacbiLL. N \ BOJHbI PAcTBOP >30% Y Yy
38 JekcTpuH PacTs. HacblLL, Yy O 99 MukpuHoBas kucnoTa PacTB. HachblLL,. Yy Yy
39 Jpodxokn PacTB. HeHacbilLL, \ (o] 100 CepHucTasg kucnorta PacTB. HeHacbilLL,. Yy Yy
40 [uxnopauertat 100% H H 101 CepHas kucnota 96% (0] H
41 OdumeTtnnamnH 30% \ - 102  CepHas kucnota o1 40% no 90% Y (6]
42 OTtaHon 95% Yy O 103  CepHas abimaLas kucnota /oneym/10% SO3 H H
43 STnnoBbIN apup 100% H - 104 LlaBenesas kucnota PacTB. HacbiL,. Y Yy
44 OTWUNOBbLIV FMNKONb PacTB. npombiL. Yy Yy 105 LlaBeneBas kucnorta PacTB. passes. Yy (0]
45 deHon 90% O H 106 lannogy6unbHasa kmucnota PacTB. HEHACHILL, Yy Yy
46 deHnnrnapasvH 100% H H 107  BwuHHag kucnota PacTB. HeHacbILL. Y Yy
47 deHunrngpasvHa xnopucTbii Bogopon, 97% O H 108 Marnusa xnopup, PacTB. HacbiLL,. Y Yy
48 dopmanbaerng, PacTs. passea. Yy O 109  Marnusa cynbdpat PacTB. HacblLL,. Yy Yy
49 dopmanbaerng, 40% Yy Yy 110 Menacca PacTB. npombILL. Yy (6]
50 docohuH 100% Yy Yy 111 MetaHon 100% Yy (0]
51 Xnopa docounp, 100% H - 112 MeTtunmetakpunaH 100% H H
52 nnuepuH 100% Y Y 113  Meam xnopup, PacTB. HacblLL. Yy Yy
53 Antomo-kanveBble KBacCLibl PacTB. HacbiLL. \ \ 114 Megn dTopug 2% Y Yy
54 AntoMnHNS xnopua, PacTB. HacCblLL,. Yy Yy 115  Megawn cynbdat PacTB. HacblLL,. Yy Yy
55 AntoMuHns cynbdat PacTB. HacblLL,. Yy Yy 116 Monoko - Yy Yy
56 Inioko3a PacTB. HacblLL,. Yy O 117  Moua - Yy (0]
57 [excagekaHon 100% - \ 118 MoueBuHa 10% Yy (6]
58 Kpesonbl PacTB. HacblL,. - H 119  Mbinio PacTB. HeHacbILL. Yy (0]
59 Kcunon 100% H H 120  Hwukens cynbdat PacTB. HachblLL,. Yy Yy
60 AQvnuHoBas KMcnorta PacTB. HacblL, Yy (6] 121 Ykcyc 0o 8% M Yy
61 AHTpaxunHocynbdaHunosas 122  Amwunauertar 100% H H
Kucnota PacTB. HeHacbILL,. y (6] 123  Bytunauetat 100% H H

Mocka
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CUCTEMbI HAMOPHbIX TPYBONPOBOAOB

XMmunyeckas CTOMKOCTb

NM/n BewecTBO KoHueHTpauus 20°C 60°C NM/n BewecTBO KoHueHTpauus 20°C 60°C
124  Otunauetar 100% H H 150  Hartpusa xnopug PacTB. HaCbILL. Yy Yy
125 CsuHua aueTat PacTB. HacbiL, y y 151  Hartpus runoxnoput

126  CeuHUa aueTat PacTtB. pa3sen. Yy Yy (13% xnopa) 100% Yy (6]
127  BuHunauetar 100% H H 152  Hatpus cynbdart PacTB. HacbiLL, Yy (6]
128  Macna v xupsbl Yy Yy 153  Hartpusa rupgpocynbbug, PacTB. HacCbILL,. Yy Yy
129 TeTpasaTunceBuHEL, 10% y - 154  Hartpwus rugpokeng, PacTB. HeHacblLL,. Yy Yy
130 O30H 100% Yy Yy 155  Harpusa peppuumanug, /lll/  PacTs. HacbiL, Yy Yy
131 NMupunguH no 100% H - 156  Hatpusa deppoumanng, /Il/ PacTB. HacbiLL, Yy Yy
132 Tueo Yy Yy 157  Cepebpa HuTtpat PacTB. HacblLL,. Yy (6]
133  Kanusa Hutpat PacTB. HacbiL, y y 158 Kucnopog, 100% Yy Yy
134 Kanusa 6pomug PacTB. HacblLL,. Yy Yy 159  Tonyon 100% H H
135  Kanusa xnopug, PacTB. HacblL, y y 160 TpwuxnopatuneH 100% H H
136  Kanus xpomat 40% Yy Yy 161  TpumetunnponaH no 10% Yy (6]
137  Kanus umanmg, PacTB. HeHacbIL,. y y 162  Kanbumsa HUTpaT 50% Yy Yy
138 Kanus 6uxpomat 40% Yy Yy 163  Kanbuusa xnopup, PacTB. HacbiLL. Yy Yy
139  Kanusa nepcynbdar PacTB. HacbiL, y (0] 164  TeTpaxyiopaTtaH 100% (6] H
140 Kanua nepmaHraHat 20% Yy Yy 165 Cepoyrnepopn, 100% O H
141 Kanusa ruppokcng, PacTB. HeHacbIL,. y y 166  Yrnekucnblii ra3 PacTB. HacbiLL, Yy (6]
142  Kanusa deppvumanng /| ||/ PacTts. HacbiL. Yy Yy 167  Yrnekuchnblii rad, CXUXKXEHHbIN - Yy Yy
143  Kanusa dpeppoumanng /| |/ PacTB. HacblL, y y 168  Yrnekucnblii ras, cyxoi 100% Yy Yy
144 TponaH, CXMXEHHbIN ras 100% Yy - 169 BwuHO - Yy Yy
145  [yokuck cepbl (I1), xuaokas 100% (0] H 170 Mopckas Boga - Yy (6]
146  [yokuck cepel (Il), cyxas 100% Yy Yy 171  Bopopog 100% Yy Yy
147 CepoBopgopon, ra3 100% y y 172  Tepekncb BOJoOpoaa 30% Yy Yy
148 Hartpus 6eH3oat 35% Yy O 173  doTtonposiBuTENU PacTB. npombiLu. Yy Yy
149 Hatpwus xnopat PacTB. HachblLL, Yy Yy 174 >Kenesa xnopup, PacTB. HacblLL, Yy Yy

13.2. Xumun4eckasi ctonkocTtb M3

He noggepraioLerocs MexaHM4eCcknumM Harpyskam, K Berectsam npu temnepatypax 20°C v 60°C.

N/n  BewectBO KoHueHTpauus 20°C 60°C N/n BewectBO KoHueHTpauus 20°C 60°C
1 AueToH 100% (6] (6] 37 LinHka xnopwug, PacTB. HacblLLL. N Yy
2 AugeTaTHbIV anbaerug, 100% Yy (6] 38 LinHka cynbgpar PacTB. HacblLL, Yy Yy
3 CnvpT annunoBbli 96% y Yy 39 LinHka okeug, PacTB. HacblLLL. Yy Yy
4 CnvpT aMUOBbIN (MEHTAHO) 100% Yy (6] 40 LinHka kapboHaT PacTB. HacbiLL. Y Y
5 Cnvpt 6yTrnoBblii (6yTaHon) no 100% y Yy 41 Onoga xnopug, PacTB. HacbilL, Yy Yy
6 CnvpT UmKnorekcunosbli (LmknorekcaHon)100% Y Yy 42 JekannH 100% Yy (0]
7 CnvpT 3TUNOBBIN (3TAHON) 40 % Yy (0] 43 JekcTpuH PacTB. HeHacblLL,. Yy Yy
8 CnupT pypdyprnosbii 100% Yy (6] 44 JvokcaH 100% Yy Yy
9 CnvpT METUNOBLIN (MeTaHon) 100% Yy Yy 45 Lpoxokn PacTB. HeHacblLL,. Yy Yy
10 KBacubl PacTB. HeHachbILL,. Yy Yy 46 OTUNEHr KON (3TAHOAMON) 100% Yy Yy
11 AMMUMaK, cyxoi ra3 100% y y 47 OTNoBbLI 3hup 100% (6] -
12 AMMMaK, XUOKOCTb 100% Yy Yy 48 Otundranar 100% Yy (0]
13 AMMUMaK, BOAHLIN pacTBop PacTB. pas6b. Yy Yy 49 deHon PacTB. HeHacblLL,. Yy Yy
14 AMMOHUS HUTPaT PacTB. HachlLL, Yy Yy 50 ®dTop, ras 100% H H
15 AMMOHMS XN0pUL, PacTB. HacblL, y y 51 dopmanbaerng, 40 % Yy Yy
16 AMMOHUI GTOPUCTLIN PacTB. HeHacbILL,. Yy Yy 52 Xnopa ¢ocong, 100% Yy (0]
17 AMMOHMSA cynbdaTt PacTB. HacblL, y Yy 53 nuuepuH 100% Yy Yy
18 AMMOHMA cynbdug, PacTB. HeHacbILL,. Yy Yy 54 AntoMnHNS Xnopua, PacTB. HacblLL. Y Y
19 AHUNVH 100% y (0] 55 AntoMunHng dtopug, PacTB. HacbiLL, Yy Yy
20 CypbMbl xniopug, 90 % Yy Yy 56 AntoMnHng cynbdart PacTB. HacCbILL,. Yy Yy
21 Bapwus xnopug, PacTB. HachblLL, Yy Yy 57 noko3a PacTB. HacCblLL,. Yy Yy
22 Bapvsa cynbgpar PacTB. HacbIL, Yy Yy 58 FenTtaH 100% Yy H
23 Bapusa kapboHat PacTB. HacblL, Yy Yy 59 TMAOPOXMHOH PacTB. HacbiLL, Yy Yy
24 Bapwsa rugpokeng, PacTB. HacbIL, Yy Yy 60 Kcunon 100% o) H
25 BeHzanbaerng, 100% Yy (0] 61 KucnoTta agmnuHoBas PacTB. HacbIL, Yy Yy
26 beHson 100% (6] (6] 62 KuncnoTa mMbllwbskoBas PacTB. HacblLL. Y Y
27 BeHauvH (anudartmnyeckne yrnepoabl) Yy (0] 63 Kucnota asoTtHas 100% H H
28 Bypa PacTB. HacbIL, Yy Yy 64 Kucnota azoTHas 50 % o) H
29 Bpowm, cyxoii ra3 100% H H 65 Kucnota azotHas 75 % H H
30 Bpom, xna KocTb 100% H H 66 Kuncnota azotHaqa 25 % Yy Yy
31 ByTtaH, ras 100% Yy Yy 67 Kucnora 6eH3omnHan PacTB. HachblLLL. Yy Yy
32 Xnop, cyxoi ras 100% O H 68 Kncnota 6opHast PacTB. HacbiLL, Yy Yy
33 Xnop, BOAHbI pacTBOp PacTB. HacblL, (0] H 69 Kncnota 6poMmcTo-BOA0pOaHas 50 % Yy Yy
34 Xnopodopm 100% H H 70 Kncnota 6poMrcTo-BOAOPOAHAS 100% Yy Yy
35 LinknorekcaHon 100% Yy (0] 71 Kucnota xnopykcycHas PacTB. HeHacblLL,. Yy Yy
36 OnoBa xiopua, PacTB. HacbIL, Yy Yy 72 Kncnora consHas KoHueHTpup. Yy Yy
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CUCTEMbI HAMOPHbLIX TPYBONPOBOAOB
XnmMmyeckasa CTOMKOCTb

M/n BewectBO KoHueHTpauus 20°C 60°C M/n  BewectBO KoHueHTpauus 20°C 60°C
73 Kncnota consiHas 10 % Yy Yy 142 Kanusa nepcynbdar PacTB. HacbIL, Yy Yy
74 Kucnota xpomoBas 50 % M O 143  Kanwus (opTto)docdat PacTB. HacbIL, Yy Yy
75 Kuncnota xpomosas 20 % y O 144 Kanusa runoxnoput PacTB. HeHachbILL. y (6]
76 Kncnota cuHunbHas 10 % Yy Yy 145  Kanua cynbdat PacTB. HacbiL, Yy Yy
77 KuncnoTta nMMoHHas PacTB. HachblLL,. y y 146  Kanus cynbdug PacTB. HeHachbILL. y Yy
78 Kuncnota ¢ropcunukaTHas 40 % Yy Yy 147  Kanusa kapboHaTt PacTB. HachblLL,. Yy Yy
79 Kucnota ¢ropcunmkaTHas 4% y y 148 Kanus yrnesogopogs, PacTB. HachblLL, y y
80 Kucnota ¢propcunmkaTHas 50 % M O 149  Kanus rugpocynbdar PacTB. HacbIL, Yy Yy
81 Kucnota rannogybuneHas PacTB. HeHachILL,. Yy Yy 150 Kanua ruppocynbdat PacTB. HeHacbILL,. Yy Yy
82 Kncnora rnvkonesas PacTB. HeHacbIL, Yy Yy 151 Kanua rmgpokeng, PacTB. HeHacbIL,. Yy Yy
83 Kuncnota kpesonosas 152  Kanus ruppokeng, 10 % y y
(MeTunobeH3orHas) PacTB. HacbiLL, O - 153  Kanus dpeppuupannt PacTB. HacbIL, Yy Yy
84 Kncnorta manevHoBas PacTB. HacbiLL, Yy Yy 154  Kanusa dpeppoumaHnt PacTB. HacbiLL, Yy Yy
85 Kucnota macnsiHas 100% M O 155  Prytb 100% Yy Yy
86 Kuncnota monoyHas 100% y y 156  PtyTu umaHung PacTB. HachblLL, y y
87 Kucnota mypaBbuHas ot 98% po 100% M M 157  PTyTW HUTpaT PacTB. HeHacbIL, Yy Yy
88 Kucnota mypasbuHas 50 % y y 158  PryTb Xxnopuctasn PacTB. HachblLL, y y
89 Kuncnota HUKoTuHoBast PacTB. pa36. Yy - 159  Cepsbl okeug, (Il), cyxon 100% y y
90 Kucnota ykcycHas 10 % y y 160 Cepbl okcug, 100% H H
91 Kucnota ykcycHas (negsHas) > 96 % Yy (0] 161  CepoBogopos 100% y y
92 Kncnota onevHoBas 100% Yy Yy 162  Hartpus Hutpat PacTB. HacbiLL, Yy Yy
93 Kucnota optodochopHas 50 % Yy Yy 163  Hartpus HUTpuUT PacTB. HacbiL, y y
94 Kucnota optodochopHasn 95 % y O 164 Hatpusa GeHsoaT PacTB. HachblLL, y Yy
95 Kncnorta nukpuHosas PacTB. HacbiLL, Yy - 165 Hatpwusa 6pomung, PacTB. HacbiLL, Yy Yy
96 KncnoTta nponvoHoBas 100% Yy (6] 166  Hartpusa xnopat PacTB. HacbiLL, Yy Yy
97 Kncnorta nponvoHosast 50 % Yy Yy 167  Hatpwusa xnopug, PacTB. HacbiLL, Yy Yy
98 Kucnota canuumnosas PacTB. HachblLL,. y y 168  Hatpus umaHug, PacTB. HachblLL, y y
99 Kucnota cepHucTas 30 % M Yy 169 Hatpusa ¢propun, PacTB. HacbIL, Yy Yy
100 Kwucnota cepHas abiMsLas H H 170  Hartpus pocdar PacTB. HacbiLL, Yy Yy
101  Kucnota cepHas 98 % M H 171 Hatpwsa runoxnoput 15 % Yy Yy
102  Kwucnota cepHas 100% Yy Yy 172  Hatpwus cynbdar PacTB. HacbiLL, Yy Yy
103  Kucnota cepHas 50 % M M 173 Hatpwusa cynbdug, PacTB. HacbIL, Yy Yy
104  Kwucnorta waBenesas PacTB. HacbiLL, Yy Yy 174 Hatpusa kap6oHat PacTB. HacbIL, Yy Yy
105 Kucnota BMHHas PacTB. HeHacbIL, Yy Yy 175  Hartpusa rugpocynbdut PacTB. HeHacbIL,. M Yy
106  Maruus Hutpar PacTB. HachblLL,. y y 176  Hatpwus rupgpokeng, PacTB. HeHachbILL. y Yy
107  Marnus xnopup, PacTB. HacbiLL, Yy Yy 177  Hartpusa rugpokeng, 40 % Yy Yy
108 MarHus kap6oHaT PacTB. HacbiLL, Yy Yy 178 Hatpwusa rugpokap6oHaT PacTB. HacbIL, Yy Yy
109  Marnus ruppokcug, PacTB. HacbiLL, Yy Yy 179  Hatpwusa ¢peppuupmanmpg, PacTB. HacbiLL, Yy Yy
110 Menacca PacTs. npom. Yy Yy 180 Harpus dpeppoumanng, PacTB. HacbiLL, Yy Yy
111 Metwuna xnopvg, 100% (0] - 181 Cepebpa HuTpar PacTB. HacbiLL, Yy Yy
112 Meawn HuTpaTt PacTB. HachbILL,. y y 182 Cepebpa umaHug, PacTB. HachblLL, y Yy
113  Meau cynbdat PacTB. HaCblLL,. Yy Yy 183  TuoHunxnopua, 100% H H
114 Monoko Yy Yy 184  Kucnopogp, 100% Yy O
115  Movua M M 185 Tonyon 100% (0] H
116  MoueBuHa PacTB. HeHacbIL, Yy Yy 186  TpwuxnopatuneH 100% H H
117  Hwukens Hutpat PacTB. HacblL. Y Yy 187 TpwuataHonamuH PacTB. HeHacblLL,. Yy (6]
118  Hukena xnopug, PacTB. HachblLL,. y y 188  Kanbumsa Hutpar PacTB. HachblLL, y y
119  Hukensa cynbdat PacTB. HaCbILL,. Yy Yy 189  Kanbumsa xnopat PacTB. HachblLL, Yy Yy
120  Ykcyc y y 190 Kanbumsa xnopup, PacTB. HachblLL, Yy y
121 Amwunauerart 100% Yy (0] 191  Kanbumsa runoxnoput PacTB. HeHachbILL,. Yy Yy
122 Otunauertar 100% Yy H 192  Kanbuwusa cynbdat PacTB. HacbIL, Yy Yy
123  CswuHua auertat PacTB. HacbiLL, Yy Yy 193  Kanbuusa cynbodug, PacTB. pasb. (0] (0]
124  Cepebpa auetar PacTB. HachblLL,. y y 194  Kanbuua kapboHat PacTB. HachblLL, y Yy
125  AnbAerup, yKCycCHblin 100% Yy O 195  Kanbumsa ruapokcug, PacTB. HacbiLL, M M
126  Macna n xupsbl Yy (6] 196 TeTtpaxnopaTtaH 100% [¢] H
127  Macna MuHepasbHble Yy (0] 197  Cepoyrnepogs, 100% (0] H
128  O3s0H 100% (0] H 198  Yrnekucnblii rad, cyxom 100% Yy Yy
129  MupunavH 100% M O 199  Yrnepopa okcup, 100% Yy Yy
130 TuBo Yy Yy 200 BWHO 1 ankoronbHble HANUTKK Yy Yy
131  Kanusa Hutpar PacTB. HacbiLL, Yy Yy 201 Bogpa y y
132  Kanus 6pomupg, PacTB. HacbiLL, Yy Yy 202 Uapckas Bogka HCL/HNO; = 3/1 H H
133  Kanus 6pomar PacTB. HacbIL, M M 203 Bopopop, 100% Yy Yy
134  Kanwua xnopat PacTB. HacbiLL, Yy Yy 204 Bopopopa nepekucb 30 % Yy Yy
135  Kanus xnopup, PacTB. HacbIL, M M 205 Bopopopa nepekunchb 90 % Yy H
136  Kanusa xpomat PacTB. HacbiLL, Yy Yy 206 doTonpossutenn PacTB. npom. Yy Yy
137  Kanus umaHunpg, PacTB. HeHacbIL, Yy Yy 207 XKenesa cynbdar PacTB. HacbiL, Yy Yy
138  Kanua 6uxpomat PacTB. HachblLL,. y y 208 Kenesa Hutpat PacTB. HeHachbILL. y y
139  Kanus dtopupg, PacTB. HacbiLL,. Yy Yy 209 XXenesa xnopug, (1I) PacTB. HacbiL, M Yy
140  Kanuii HAAXPOMOBOKMCHbI ~ PacTB. HaChILL, Yy Yy 210  Xenesa xnopwug, (lIl) PacTB. HacbiLL, Yy Yy
141 Kanua nepmaHraHat 20 % Yy Yy 211 Xenesa cynbdart PacTB. HacbiL, M Yy

Mocka
(495) 663 23 78

CaHkr-lNeTepbypr
(812) 458 54 69

ExkartepuHbypr
(343) 369 33 63

Camapa
(846) 979 68 12




CncrtemMbl HaNOPHbLIX

TexHunyYeckoe onucaHue
Tpy6bonpoBoaoB

Cuctema HanopHbIX TPYy6ONpPoOBOAOB
SIBNSIETCS YaCTbIO LUIMPOKOro CREKTPA CUCTEM,
ob6ecneunBaioLLyx 9DEKTUBHBIE PELLEHUS AJ1F HACTHOrO
1 NMPOMBILLIEHHOMO CTPOUTENLCTBA.

KomnaHus BaBuH Takxe npegnaraer:
1 Cuctemsl MBX, M1 Tpy6onpoBoaoB ans
Hapy>XHOW KaHanmnaauum
1 Cuctembl MBX, MM Tpy6onpoBOAOB Ans
BHYTPEHHEN KaHanusauum
1 BecTpaHLueHble TEXHONOMNM BOCCTAHOBIEHNS
Tpy6onpoBoaoB
MeTannonnacTtnkoBble Tpyobl 1 dutHrn FUTURE K1
Cuctema MNP tpybonposoaos Wavin Ekoplastik
BonocToY4Hble crCTEMBI
[peHaxHble cuctembl
VIHCneKUMOoHHbIE Konodubl & 315 + 1000Mm
JlokanbHble O4UCTHBIE COOPY>KEHWS (CENTUKI)
AVK: 3aaBMXKM, donaHLibl, KOMNAEKTYOLLME U3Aenus

Mo Bonpocy nonyyeHust TEXHNHECKOM HdopMaLmm
N KOHCYNbTaUMii 0 NPoAyKUMn «BaBuH» obpallantech
B odpmckl OO0 «BasuH Pyc» B Mockse u C.-leTepbypre,
a TaKkxXe K permoHasbHbIM NPeacTaBUTeNsMm.
nOCKOﬂbe MOAUTUKOI KOMNaHun «BaBuH» sBnsieTcs HenpepbiBHOE COBEpPLIEeHCTBOBaHME NpoayKunn,

KOMMaHus ocTasnsieT 3a coboin npaBo BHOCUTb N3MEHEHUS B KOHCTPYKLUMIO, MaTepuasbl U TEXHU4YECKmne
XapakTepucTuku 6e3 yBeAOMJIeHUS.

www.wavin.ru

000 «BaBuH Pyc» 00O «BaBuH Pyc» 00O «BaBuH Pyc» 00O «BaBuH Pyc»
115058, Mockea, 197342, CaHnkT-leTepbypr, 620137, EkatepuHbypr, 443022, Camapa,

yn. VrpeLuckas, a. 2, cTp. 32 yn. Topxkoeckas, . 4 yn. Yautenew, A.34, np. Manbuesa, .4,
Ten.: (495) 663 23 78 Ten.: (812) 458 54 69 Ten.: (343) 369 33 63 Ten.: (846) 979 68 12
®dakc: (495) 663 23 79 ®dakc: (812) 458 54 68 dakc: (343) 369 33 63 dakc: (846) 979 68 13
E-mail: mos@wavin.ru E-mail: spb@wavin.ru E-mail: ave@wavin.ru E-mail: ean@wavin.ru




