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BBEOEHUE

XX| BEK — MONWUIOH HOBBLIX TEXHOMOMMYECKMX PELLUEHU U (POPMMPOBAHMSA HOBOMO NMOHUMaHUS y notpebutenei. Bce xoTtar
KomdbopTa, HaOEeXHOCTU, SKOHOMUYHOCTM, IKONOrnyeckorm Ges3onacHoCTU, HO Ge3 PEeBONIOLMOHHON 3aMeHbl TEXHOMOTMUN U
MaTepuarnoB 3TOro He AOCTUYb.

Y7066l HOBOE ObINIO NPUHATO, €r0 HAAO MOHSATbL, HAYYUTLCS NMPUMEHSTH M TOMBKO MOTOM 3TO CTAHOBUTCS OBLLENPUHATBLIM,
06blaeHHbIM.

CerogHsi He Hago AoOKas3blBaTb, YTO noniMMepHbie MaTepuarbl BO BHYTPEHHUX MHXEHEPHbIX CEeTAX Nny4lle CTalibHbIX 1 HAMHOIo
aeuleBne MefHblX, BaXXHee NpuBnTb rpaMoTHOE X NPUMEHEHKEe 1 3KcnnyaTtauumio.

Kaxyliasca npoctota NpUMEHEHUS MOMIMMEPHbIX MaTepuarnoB NPUBOAUT K HensbexHbIM olwunbkam nogen, 6e3 OormKHON
TEeopeTU4eCcKon NoaroToBKM, 6epyu_u/|x09| 3a NPOEeKTUpoBaHNe N MOHTaX HOBbIX pr60I'IDOBOJJ,HbIX CuUcTtem, a BO3HMKawLine B
TaKux cny4vasax I'Ip06J'IeMbI oTnyruBatoT u n0Tpe6V|Ter|e|7| N MOHTa>XXHUKOB.

Kakune I'IpOGJ'IeMbI PacnpoCTpaHATCA Ha PblHKE CaAHTEXCUCTEM MocCJie OTMEHbI obs3aTenbHOro JIMUEH3npoBaHNA, CKOJIbKO
cneynanmncToB U gOMallHUX ymMmerbLueB NOBTOPAT MHOIOYUCIIEHHbIE owmnobKkn? Ytobbl BbINO Kak MOXHO MEHbLLE HeraTMBHbIX
I'IpOHBJ'IeHVIVI, 3ajaya Kaxgon CbVIprI, npousmrarou.l,eﬁl CBOKO TEXHONOIMNK K LWMPOKOMY BHEAPEHUIO — AaTb ncyepnbiBaoLwmne
pekomMeHaauunn no ee npUMeHeHUo.

AmepukaHckmii koHuepH NIBCO Inc (nanee NIBCO), 6onee 100 net paboTarowuii Ha pbiHKe NPOU3BOACTBa TPyO, coeanHuTenemn
U apmatypbl ONS WHXEHEPHbIX CUCTEM, B KayeCTBe KOHCTPYKLMOHHbIX MaTepuarnoB MNPUMEHSIET XITOPUPOBaHHbIN
nonusuHunxnopug (XMBX) u nonvemHunxnopug (MBX) ¢ kneeBor TEXHONOrMen MoHTaxa.

XMBX, koTopbIvi Havanu npumeHaTb B CLUA ¢ 60-x rogoB npoLunioro Beka, npetepnen psig Mogudukaumin, B peayrbsrate KOTopbiX
Ha CerofHsLLHNIA AEHb Ha PbIHKE NPUCYTCTBYET ABa TMNa Tpy6onpoBoaHbIx crctem ua XMBX — XMBX Green Line® Type | (XNBX
Tun 1) n XNMBX FlowGuard Gold™ Type Il (XMBX Tun Il). YcoBepLueHCTBOBaHHbIN MaTepuan no3sonseT Npou3BoanTb MOHTaX
obopynoBaHMsa Npu HU3KUX Temnepartypax, UCMoNnb3oBaTh €ro B CUCTEMaxX KOHAMLMOHUPOBAHWUSI U XONOAMIbHBIX KaMepax.
XMBX Tun |l obnagaeT noBbIWEHHOW CTOMKOCTbIO K yaapam (IZOD Impact) n ycnewHo vcnonb3yetcs Ans NpOKnagku
Tpy6ONPOBOAHBIX CUCTEM B MOHONTUTHOM OETOHE.

[MmaBHbIM B NOOON TEXHOMOrMKU SBNSIETCS Matepuan u ero CBOMCTBa B npouecce akcnnyartauuu. NMpexae Bcero marepuan
[OIMKeH COOTBETCTBOBaTL TpebOBaHNSIM CTaH4APTOB.

Crangapt ISO 10508 yctaHaBnMBaeT Knacchl 3KCnyaraumm n obnacte npumeHeHus Tpyb (tTabn. 1), He3aBrcMMO OT MaTepuana,
13 KOTOPOrO OHW BbINOJTHEHBI, MO TEMMNEPaTyPHbLIM U BpEMEHHbIM NapameTpamM paboTbl B pasHbix pexumMax akcnmyaraumm.

Ta6bnuuya 1
Bpems
Knacc Bpems npu Tmakc, o Bpewms
akcnnyaTaumm 1;”(;, %ﬂs, ro: °C "Pl:o'%aw Toea °C npu Toaps 0O6nacTb NpUMeHeHus
1 60 49 80 1 95 100 lopsuee BogocHabxeHve (60°C)
2 70 49 80 1 95 100 lopsiuee BogocHabxeHume (70°C)
4 20 2,5 HanonbHoe oTonneHwne.
40 20 70 25 100 100 HuskotemnepartypHoe
oTonneHve
60 25 oTonUTENbHLIMK Npubopamu
5 20 14 5
bICOKOTEMMNepaTypHoe
60 25 90 1 100 100 OTOMNEHUE OTONUTENBHBLIMM
80 10 npmubopamu

1) MpuHaTbl cneaytouwme ob6o3HayYeHns:

Tpas — paboyas Temnepatypa TpaHCMopTUPYeMOii BoAbl, onpeaensemas obnactbio NpUMeHeHNs;

Twmac— MaKcMManbHas paboyasi Temneparypa, AeiCTB1E KOTOPOI OrPaHNYEHO MO BPEMEHH;

Tasap — aBapuUiHasa TeMnepartypa, BO3HUKaoLLAsA B aBapUAHbIX CUTyaLUsX MPU HapyLLIEHWUW CUCTEM PerynnpoBaHus.

2) MakcvmanbHbIn cpok cnyx6bl Tpy6onpoBoaa AN Kax/4oro Knacca akcnnyarauuy onpegensieTcs CyMMapHbiM BpeMeHeM paboTel Tpybonposoaa npu
Temnepatypax Tpas, Tuakc, Tasap M cocTaBnsaer 50 net.

B 2007 r. Bctynun B cuny esponewnckuin ctaHgapT EN/ISO 15877, yctaHosuBwni ang XMNBX Tun | v Tun Il cneaytowme knaccel
aKCnnyarTaumu:

-Tun | —npumeHsieTca no 1 n 2 knaccam aKcniyaTaumMm XONoAHOTO 1 ropsyero BOAOCHabXeHWs, Mpu 3TOM MakcumMarbHas
paboyas Temnepartypa coctasnseT 80°C, a npegenbHO fonycTMMas (aBapuiiHas, BO3HUKatOLLAsA Npu OTKase CUCTEM
perynupoBaHusi) —95°C;

-Tun Il — npumensieTca no 1, 2, 4 n 5 knaccam akcnnyaTauum, Npu 3ToMm MakcumanbHas paboyvas Temnepatypa coctaenseT 90°C,
a npegenbHo gonyctumas — 100°C, T.e. matepuan FlowGuard Gold™ Tun |l aBnseTtca yHuBepcanbHbIM
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MaTepuanom A5 BHYTPEHHUX U HAaPYXXHbIX UHXEHEPHbIX CETEN, B TOM YMCMe paspelleH K NpUMEeHEeHUo no knaccy 5 npu

TeMneparype 1 gaBrieHnm CUCTeM LLeHTpalribHOro OTONJ1eHUA.

Ha npencraeneHHbIX ganee guarpaMmmax nokasaHo ctapeHme XIMBX B 3aBucumocTtu ot tuna marepuana (Tun | unm Tun 1) n
HanpshkeHns No nepuMmeTpy TpybonpoBoaa Npu HeNpepbIBHOM BO3AENCTBUM AABINEHWS U TEMMEPaTypbl B TEYEHNE BpeMeHn. Ha
Mariown LKane nokasaH CpoK KCnyaTauum B rogax, Ha obLuen B4acax.

Puc. 1. Quazpamma cmapeHusi Mamepuarna Puc. 2. Quazpamma cmapeHust Mamepuana Ossi
ons mpy6 XIBX Tun | ¢pumuHeoe XIBX Tun |
100 100

10°C ,

20°C 08

2

500 0

60°C 60°C

70°C © 70°C

cC 80°C
80°C s
3 90°C
© ©
= . 9
= 90°C g
2 0 esc 9 10 100°C
2 19
= 6
e o
I (]
(4} =
5 &
o &
(9]
s =3
o ©
X T
x
E_ 11
© 1 5 10 25 50 100 1 5 10 25 50 100
T Tonel lonsl —Jp
1 1
0.1 1 10 100 1000 10000 100000 1000000 0.1 1 10 100 1000 10000 100000 1000000
Bpewmsi 4o paspyLueHust, 4 Bpemsi 4o paspylieHns, 4 ——p

Puc. 3. Quazpamma cmapeHusi Mamepuana 05s mpy6

Puc. 4. Quazpamma cmapeHuss Mamepuarsna ons

XMBX Tun Il ¢pumurzoe XINBX Tun Il
100 100
10°C
20°C
30°C
40°C
g ue g
% % 0'C
3 70C & o'c
> >
2 80°C =3 40°C
[0} (0]
x x
z . I 50°C
o 90°C &
o o
o @ 60°C
Q Q
S S 70C
Q Q
E: = 80°C
Q. Q.
cC cC
£ £ 90°C
95°C
N IR R
| L 1 5 10 25 50 100
1 5 10 25 50100 Fops —Jp
Fopbl P
1 1
04 ; 10 100 1000 10000 100000 1000000 0.1 1 10 100 1000 10000 100000 1000000
Bpemsi 4o paspyLueHus, 4 Bpemsi 4o paspyLueHus, 4

Ounarpammbl Ha puc. 112 gns 1py6 n dutmHros XMNBX Tun |, gnarpammel Ha puc. 3n4 ansa Tpy6 n doutmnHros XMBX Tun |l.
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Mpu cepTndukaumm matepuan Tpybonposoaa 13 XMNBX npoeepsieTcsi Ha BbICLLYO TeMNepaTypy pasmMardyeHns no Bukaty
(VST-Vicat Softening Temperature) (tabn. 2).

Tabnuuya 2
ans Tpy6: Ons (oUTUHroB:
Tun | = VST=110°C Tun | —VST=103°C
Tun Il — VST 6onblue 115°C Tun Il — VST 6onblue 115°C

B naton yactn ctangapta EN/ISO 15877 npuBoasiTcs napameTpbl 1 YCNOBUS UCMbITAHWSA KNEEBbIX COEANHEHUA CUCTEMBI 13
XMBX (Tun | v Tun 11).
CambIiMU BaXXHbIMM 13 BCEX TECTOB ABMSIIOTCS:

- UCMbITaHWE Ha AaBreHue;

- LMKNNYHOE U3MEHeHne TeMnepaTypbl (TEPMOCaNKINHT);

- UMKNNYHOE N3MEHEeHWe AaBneHns;

- UCMbITAHUE Ha paspexeHue.

WcnbiTaHne Ha JaBneHne 3aBMCUT OT AOMYCTMMOTO AaBMeHus Nno TUny Matepuana u knaccy akcnnyatauuu. [Ins matepuana
XMBX Tun | B kNnacce 2 npy napameTpax aKkcniyaTtauun: gasneHue 6 kr/cm’, Temneparypa 80°C — ncnbiTaHne NpoBOANTCH NpU
paeneHnn 12 kr/cm’ u Temnepatype 80°C B TedeHue He meHee 3000 vacos. [Ang matepuana XMNBX Tun |l B knacce 5 npu

napameTpax aKchnyatauuu: aaeneHue 6 kr/cm’, Temnepatypa 90°C — ucnbiTaHue NpOBOAUTCS NpW AaeneHun 11,6 kr/cm’ u
Temnepatype 95°C B TedeHune He meHee 1000 yacos.

WcnbiTanne no umknuuHoctn Temnepatypbl 95°C anga knacca 5 n 90°C ans knacca 2 nposoautcst no 5000 UMKNOB B KaXX4oM
Kracce aKkcnnyatauuu.

WcnbiTaHne Ha paspexeHune nposoautcs npu Temnepartype 23°C n paspexeHun (oTpuuartensHom gasneHun), pasHom 0,8
kr/cm’. MiameHeHune naBrneHus 3a 1 4ac He gomkHo npesbicuTb 0,05 kr/cm’.

CsoicTea maTepuana XINBX mapku FlowGuard Gold™ Tun I, cooteTcTByioLLMe eBponenckomy ctaHaapty EN/ISO 15877 u TY
2248-016-70239139-2006 B Poccunckon depepaumm, OTKPbIBAOT HOBblE BO3MOXHOCTW B MPOEKTUPOBAHUN M MOHTaXe
TpyOONpPOBOAHLIX CUCTEM B KNeeBow TexHornorun. Matepuan nonyuun ceptudmkaT noxapHon 6esonacHoctv B Poccun No
CCIMB.PL.OINM031.H.00518 co cpokom agencteus go 10.07.2010 r. u ceptudpmkat cootsetcTBus PO ana cuctem LeHTpanbHOro
otonneHunss No POCC PL.AA12.H04691 co cpokom genctausi o 10.07.2010 .

Bcnencteue yHuepcansHocTu npumeHeHus matepuana XMBX Tun Il koHuepH NIBCO nepexoamT Ha noctaeky B Poccuto
Tpy6onpoBoaHLIX cucTeM Torbko 13 XMBX FlowGuard Gold™ Tun Il

BHumanue: Ecnv Ha TpyGax n dutuHrax ns XrNBX He ctonT mapkupoBka «Tun II», BCs cuctema cymtaercs BbIMONIHEHHON 13
maTtepuana Tun |, TaKk kak COOTBETCTBEHHO 3TOMY OOECrneYmBaloTCA CTPaxoBble U rapaHTUiHbIE 06s3aTenbcTBa KOMMNaHUM B
Poccun. Bbicokoe kadecTBO NMpoAyKUMKM, noaTBepxaeHHoe cepTudmkatom kadectsa ISO 9001:2000, no3BonseT KOHUEPHY
NIBCO paBaTb rapaHTuiiHble 06513aTenbCTBa Ha 50 NeT M CTpaxoBoe NoKpbITUE Ha 1 MunnuoH gonnapos CLUA.

1. OBLLAA NHOOPMALIUA

CeomnctBa xnopupoBaHHoro nonusuHunxnopuga (XrMBX), kak n nonusuHunxnopuga (MBX), npegonpegenunu LUMpokoe ux
npumeHeHvne. Huskuii yaenbHbIN BEC, BbICOKAs MPOYHOCTb, YCTOMYMBOCTb K KOPPO3UM Y MHOTUM XMMUYECKMM BeLLecTBam
no3sonstoT npuMeHsTb NBX n XMNBX B ka4ecTBe KOHCTPYKLMOHHOIO MaTtepuarna Ans HanopHbIX BOAONPOBOAOB M CaHUTapPHO-
TEXHUYECKNX KOMMYHUKALIMIN B XUIbIX AOMaX Y Ha NPOMBbILLIIEHHBIX OObekTax.

MupoBbiM nuaepomM B nNponsBoAcTBe TepmonnactuyHoro marepuana XMBX asnsetca amMepukaHCKUn XMMUYECKUA KOHLEPH
Lubrizol, a Begywimm npoussoautenem Tpyb, coegnHutenen n apmatypsl  koHuepH NIBCO INC., obnagatowmin novtn 100-
NEeTHUM OMnbITOM paboTkl 1 umetowm 15 dunnuanos Bo BceM Mupe. Monsckuii unuan koHuepHa OO0 NIBCO, Haxogdawmiics B
Jloasu, nponssoguT 1 noctaenseT B Poccuio 1 psg Apyrnx CTpaH Bce Heobxoaumble Matepuarnsl Ansg Tpy6onpoBOAHbLIX CUCTEM
n3 XMBXun NBX.

MonTax Tpybonposogos 13 NBX 1 XMNBX He TpebyeT crneunansHOro OCHaLeHNs 1 Npon3BoanTCs BbICTPO M NPOCTo Gnarogaps
NPUMEHEHWIO arpecCrBHbIX knees, obecneunsaroLmx AnddysnoHHoe coeanHeHe matepuanos. N3gennsa n3 aTux nonMvepos
He TpebyoT HaHECEHNS 3aLUMTHBIX MOKPbITUIA M UMEIOT OTNINYHBIN BHELLHWUA BUA,.

Matepuansl n coegunHuTenbHble krew, ucnomnb3yemble B cuctemax NIBCO, cooTBeTcTBytOT TpeboBaHUSIM €BPOMEenckux
craHgaptoB PN EN -1452 (Ha MNBX) n EN ISO 15877 (Ha XIBX), amepukaHckmx ctaHgaptoB ASTM u gonyLieHbl AMepuKaHCcKum
Muctutytom Murmensl (NSF National Sanitation Foundation) k npymeHeHunio nx B ka4ecTBe KOHCTPYKLMOHHBLIX MaTepranos Ans
Tpybonposoaos xonogHon nutbeson (ASTM D-1785, ASTM D-2241) n ropsyent (ASTM D-2846) Boabl. SnemMeHTbl cucTeMbl
FlowGuard Gold™, npoussoanmble koHuepHom NIBCO, aTTecToBaHbl MO MexayHapoaHOMy cepTudumkaTy kadectsa ISO
9001:2000. Ha Hux nmetoTcs Takke cepTudmkaTbl COOTBETCTBUA U rMrmeHndeckne ceptudumkatel Poccuiickon degepaunm (c
1995r.).

B Monblue 3aTn cuctemsl ycnewHo npumenstoTes ¢ 1992 r. Ha ocHoBaHWMM oueHok [ocyaapcTBeHHOro MiHcTutyTta Murnensl u
cootBeTcTBytoLWMX peweHnt COBR Tl "Instal". Kpome MonbLun, Takme cuctembl ycnewwHo npumMeHsaTesa B Yexnu, Cnosakuu,
Benrpuu, Bonrapuu, Poccuu, Ykpanne, Benapycw, Ilateun, Illntee, ACToHUN 1 Apyrux cTpaHax.

Tpy6onpoBoabl Anst XONO4HOW 1 ropsaYeit BoAdbl, a Takke cucteMbl otonneHms na XMBX paboTatoT 6e3aBapuiiHO B XUMblX AOMax
nto60oK 3TaXXHOCTM 1 HA NPOMBbILLINIEHHbIX 06beKTax, He A0CTaBMNss NOTPeduTensamM HUKaKnx npobnem.
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2. CBOUCTBA XMNBX U NBX, MIPUMEHAEMbIX B KAYECTBE MATEPUATOB AN151 TPYEONPOBOOOB B
CAHTEXHUYECKUX CUCTEMAX

2.1. Pusnyeckme cBomcTBa

Tabnuuya 3

CoiuicTBa EanHuua nsmeperus nBX XnBXxX XnBXx
MexaHu4eckue npu t 23 °C Tvn 1 Tvn 2
1. MnoTHOCTb rlem3 1,41 1,51 1,52
2. ConpoTuBnNeHne pacTsKeHto MMa 48,3 50 50
3. Mogynb ynpyroctu KOHra MMa 2758 2360 2150
Tepmuyeckue

1. KoadhULMEHT NMMHENHOro paclunpeHnst x10°* 1/°C 5,2 6,2 6,2
2. KoathhMUMEHT TennonpoBogHOCTU Br/m * °C 0,22 0,16 0,14
3. OrHecTONKOCTb °C >388 >433 >433
4. bIMHOCTb Smoke Developed SD 50-60 50 50
5. MHpekc kncnopoaa LOI 40 60 60
6. KoathpnumeHT pacnpocTpaHeHus orHs Flame Spread FS 15-20 15 15
7. Knacc npumeHerus 2 5

8. TemnepaTtypa max paboyas /aBapuiHas °C 80/95* 90/100*

* MpopomkuTensHOCTb paboTsl - cMoTpy Tabnuua 1

Tpybbl 1 coegnHUTENbHBIE ANEMEHTBI, @ Takke CMOHTUPOBaHHbIe cucTemMbl U3 XMNBX BoigepxueatoT aasnenve 1,0 MIMa npu
Temnepatype 99°C B TeueHune 48 yacos. Npu Temnepatype 82°C KOHCTPYKLUN BblAEPXUBAIOT AaBneHue 2,6 Mla B TeyeHve 4
Yyacos, a Aasnexue 3,7 MlNMa B TeyeHne 6 MUHYT.

lapaHTUIHBIA cpok akcnnyaTtauum Tpybonposogos 13 MNMBX 1 XMBX coctaenset 50 net. Ans XIMBX 3TOT cpok onpeaeneH nytem
YCKOPEHHOTO MCMNbITaHUS Ha CTapeHne B NabopaTopHbIX YCIOBUSIX, Tak kak TpybonpoBoaHble cuctemsl 13 XIMNBX B CLUA Havanu
npumeHsTbes ¢ 1968 roga. Mo oT3biBam noTpebuTeneit, Npu NpaBnbHON 3KCNnyaTauum cuctemsl pabotatot 6e3aBapuinHo.

2.2. XnMmnyeckue cBomcTBa

Tpy6bl n coeguHuTenbHble anemeHThl 13 XMNBX u MNBX obnagaoT BbICOKON XUMUYECKOW YCTONYNBOCTBLIO K arpeCCUBHBLIM
cpenam. [na onpegeneHnsa XMMmn4eckor CTOMKOCTM 06pasLibl U3 3TUX MaTepuaroB MOrpy>Kanmncb B pasnuyHbie XMMUYeckme
BellecTBa Ha 90 gHeWn, Npu 3TOM PErnMcTpMpoOBanmcb N3MEHEHNUSI BECA M HAMNPSXKEHWSA NPU pasfvMyHbIX TeMnepaTypax.

Pesynbrathl uccneqoBaHuii SBUNMCb OCHOBaHWEM Ans pa3paboTku Tabnuubl ctonkoctn XMBX n MNBX k aencTeuio 60nblMHCTBA
KICIOT, LLIeNIoYel, pacTBOPOB COMEN 1 BOAOPACTBOPUMbIX OpraHMYeCcKMX coeanHeHunin. dTa Tabnumua BbigaeTcs CnpaBoYHo, Mo
notpebHoCTW.

NIBCO pacnonaraeTt Takke AaHHbIMU O XMMUYECKOW YCTONYMBOCTU MaTepmanos, MPUMeHAeMbIX AN YNNOTHEHNS BEHTUMNE 13
XMBXuTBX.

2.3. OrHecToMKoCTb

Kak XMBX, Tak u NMBX xapakTepuayTcsi BbICOKOW OrHECTOMKOCTbI. TeMnepaTtypa BocnnameHeHus MNBX npesbiwaeT 388°C,
a XMNBX 433°C.

Tak Ha3biBaeMbI NpefenbHbIi nokasatens kucnopoaa LOI (Limitting Oxygen Index) ans MNMBX paeeH 40, ans XMNBX 60, a ato
3HAuUT, YTO MPOLECC FOPEHUS ITUX MaTepmanoB MOXET MPOUCXOANUTb NPY NPOLEHTHOM COAEPXXaHUM KUCropoda B BO3AyXe B
30He ropeHmns cooTBeTcTBEHHO 40 1 60%. Tak Kak B aTMOCEPHOM BO34yXe COAepXUTCH Tonbko 21% kncnopoaa, 1o Hu MNBX, Hn
XMNBX camocToATENbHO rOpeTb HE MOTYT U NPU NINKBMAALMM UCTOYHUKA OTHS CaMOMNpPOU3BONbHO racHyT. [Ans cpaBHeHus: LOI
nonunponuneHa coctaensieT 17, nonubytuneHa 18, xnonka 15, HennoHa 20.

Opyrum nokasatenem, XapakTepusylLllMM MpOTUBOMNOXApPHbIE CBOWCTBA, SBMNSAETCA TaK HasblBaeMbli KO3 ULNEHT
pacnpocTtpaHeHus orHsa (FLAME SPREAD). 3toT koadhdumumeHT ans acbectra paseH 0, ans XMNBX 15, NBX 15-20,
nonunponuneHa 50, HennoHa 60, akpuna 90, gepesa 100. Yem Huxe FLAME SPREAD, Tem meHbLUe norfoLiaercs
KMCNOpOAa, MeHblue BbIOENAeTcs Tenna W, COOTBETCTBEHHO, MeEHbLUEe BbIOENSETCA OnacHbIX ANs YerioBeka BeLUecTB,
Hanpumep, CO.
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Cropanuio MBX, a ocobeHHo XIBX, conyTcTByeT BblaeneHne HebOMbLIOro konuyectsa AbiMa. Tak HasbiBaeMbii SMOKE
DEVELOPED gnist XINBX meHbLue 50, B TO Bpems kak anga nonunponuneHa coctaenset okono 500. Kak nokasanu uccnegosaHus
yyeHbix 13 MutTtcbyprckoro yHuBepcuteta (CLUA), TokcnyHocTb BelecTB npu cropaHum MNMBX u XIMBX He Bbiwe, Yyem npu
CropaHum fepesa, HO HWXe, YeM Mpu cropaHun wepctu nubo xnonka. bnarogapsa Takum cBOWCTBaM 3TV MaTepuarnbl Hawwnm
LLIMPOKOE NPUMEHEHWE B CTPOUTENLCTBE.

2.4. OcHoBHble gocToMHcTBa NnpumeHeHus XMBX u NBX B kayecTBe KOHCTPYKLMOHHbLIX MaTepuanoB ons
Tpy6onpoBoaoB

[apaHTuHBIN cpok cryx6bl 50 neT.

YCTOMYMBOCTb K 0Gpa30BaHMI0 HAKMMMU 1 OTIIOXKEHWIO 3arpsi3HEHWIA.

YCTONYMBOCTb K KOPPO3UK.

YCTOMUYNBOCTb K OONBLUMHCTBY KUCIIOT, LLENOYe, pacCTBOPOB COMEN 1 BOAOPACTBOPUMbIX OPraHUYECKNX COeANHEHWN.

HenTpanbHoCTb B (PU3MOMNOMMHYECKOM Y MUKPOOMOMOrMYECKOM OTHOLLEHWMW, MO3BOMSAOLLAA LUMPOKO MPUMEHSATL 3TU

MaTepuanbl Ha 0ObekTax 34pPaBOOXPAHEHNS M CAHUTAPHbIX CIYXKO6.

[MpocTon n BLICTPbIN MOHTaX cUCTEM 6€3 MPUMEHEHMS cneLmanbHOro 06opyaoBaHuS.

Bbicokasi npOYHOCTb B CpPaBHEHUU C aHAIOTUYHBbIMW MaTepuanamu.

[MornoleHne WymMoB 1 BUOpauuii.

Hun3kuii yoenbHbIV BEC B CPaBHEHWUW C TPAAULMOHHBIMY MatepuranamMu.

Bbicokoe KayecTBO BHYTpPEHHEW MOBEPXHOCTH, CHMXKAOLLLEE CONPOTMBIEHME NOTOKY M NO3BONSAOLLEE NPUMEHATE TPYObI

MEHbLLEro AnamMeTpa no CPaBHEHUIO C METAINTUYECKUMU.

¢ KOHCTpPYKTMBHOE peLleHNe COeAMHUTENbHbIX SMNEMEHTOB M Cnocob WX COEAMHEHUS, CHUXaKLWMe MeCTHble
COMNPOTUBMEHNSI MOTOKY XMAKOCTU (TPYObI M (PUTUHIM UMEKOT OQNHAKOBBI BHYTPEHHWUI JUAMETP).

¢ Huskas TennonpoBOAHOCTb, AaloLlas BO3MOXHOCTb YMEHbLLIEHNS TOMLUMHbBI CNOS TEPMOM30naumMm Tpyo nnm nomHoro
OTKa3a OT Hee, yMeHbLUeHWe ABNneHns "3anoteBaHuna” Tpy6 Ansg xonoaHom Boab!.

¢ Husknin K0oaOULUNEHT MMHENHOIO pacLLUMPEHUS MO CPaBHEHMIO C aHaNornMyHelMy Matepranamm (B 2 pa3a MeHbLLE, YeM

y nonmnponureHa n B 2,5 pasza MeHbLLE YeM y NONMaTUneHa)

Cawmble BbICOKME NPOTUBOMNOXAPHbLIE CBOMCTBA MO CPaBHEHUIO C APYrMMU NOMMMEPHBIMY MaTepuanamu.

BbiCOkMe aneKkTpou3onsuUNOHHbIE  CBOWCTBA-OTCYTCTBME TanbBaHUYECKOW M SMEKTPOXMMUYECKOM KOPPO3UW, 4YTO

0COBEHHO BaXkHO AANs Tpy6ONpoBOAOB, NPOKNaAblBaEMbIX B FPYHTE.

OtcyTcTBME anddysun knucnopoaa BHyTpb Tpybonposoaa.

Bbicokasi peMOHTONPUrOAHOCTbL MPU CaMbIX HU3KUX 3aTpaTax.

OTNUYHBIV BHELLHWIA BUA, HE TPeOYOLLMIA 3aLLUTHOWN NNy AEKOPATUBHOW OKPaCKM.

* & & o o

* & & o o

*

* & o o

OTcyTCTBUE 3aTpaT Ha KCMITyaTaLmio CUCTEMBI.

3. TUNbl U MAPAMETPbI TPYB U3 XMNBX n NBX

Tpy6b! n3 MNMBX npon3BoasiTcs ABYX TUMOB:

- ToncTocTeHHble (Sch40)

- ToHkocTeHHble (PN15, PN12, PN9), Bbinyckaemble no HoBbliM eBporneickum Hopmam PN EN-1452. Pasmepsbl aTnx Tpy6 no
Hapy>XHOMY inameTpy COOTBETCTBYIOT pa3Mepam CTarbHbIX OLMHKOBaHHbIX TPYO.

Tpy6bl n3 XMNBX npon3BogATcs Takke ABYX TUMOB:
- XIMNBX Green Line® Type | ans cnctem XonoaHoro v ropayero BogoCHabXeHns;

- XTMBXFlowGuard GoldTM (FGG) Type |l 4ns cuctem oTonneHms, XoNoA4HOro U ropsyero BogocHabxXeHus.

Tpy6bl 13 XMNBX guametpom o 2" Npou3BoAsTCst B cUCTEME cTaHAapTa MeaHbIx Tpy6 ¢ mapkupoBkon CTS (Copper Tube Size).
Tpy6bl CTS/XMBX wvcnonb3ytoTcs Ans 3aMeHbl MeTannuyeckux Tpyo (6e3 nepenpoeKkTUpoBaHWst), T.K. MOCNedHue npwu
HebnaronpusTHbLIX YCMOBUSX MOOBEPraloTCs 3p03UK, KOPPO3WU, MOKPLIBAOTCA OCAAKOM, YTO 3HAYUTENbHO COKpaLLlaeT uX
[ONrOBEYHOCTb.

Tpy6bl XMBX oo 2" BbiNycKalTCsA C TOMLMHOW CTEHKMW, MPOMOPLIMOHaNbHON HapyxHomy aAvameTpy ( SDR11), 4to no3sonset
NPUMEHATL 3TW TPYObl AnameTpom oT 1/2" 0o 2" npy oAHOM 1 TOM e pabovem AaBneHnu.

Tpybbl XMNBX gmnametpom 2 1/2", 3”, 4” BbInyckarTCsl TONCTOCTEHHLIMU C MapkupoBkor Sch 80 (ansi MPOMbILNIEHHOrO
NPUMEHEHNS1), a TaKKe COOTBETCTBYHOT CTAHAAPTY MEAHbIX TPY6.

Twvnbl n TeXxHNYeCKkne napameTpbl TPyO NpuBeaeHsbl B Tabnuuax 4a, 46, 4B.
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Tabnuua 4a.

Tpy6b1 MBX 0ns1 xonodHol 800kl Sch 40

Pasmep Makc. paGouee aaBneHue MuH. HapyxH. auametp | MuH. TonwwmHa cTeHku | Bec noroHHoro meTpa
Atonum (23° C) PN/kMNa MM MM Kr/nor.m
1/2 Sch 40 /4140 21.34 +0.10 2.77 0.24
3/4 Sch 40 /3310 26.67 +0.10 2.87 0.32
1 Sch 40 /3100 33.40 +0.13 3.38 0.47
11/4 Sch 40 / 2550 42.16 +0.13 3.56 0.64
11/2 Sch 40/ 2280 48.26 +0.15 3.68 0.76
2 Sch 40/ 1930 60.32 +0.15 3.91 1.02
21/2 Sch 40 / 2070 73.02 +0.18 5.16 1.59
3 Sch 40/ 1790 88.90 +0.20 5.49 2.10
4 Sch 40/ 1520 114.3 +0.23 6.02 3,00
6 Sch 40/ 1240 168.28+0.28 7.1 4.46
8 Sch 40/ 1100 219.0840.38 8.18 5.84
Ta6bnuuya 46.
Tpy 61 [1BX 0ns xonodHoli eodbi PN (munopasmep coomeemcmeyrouwjuli PN15, PN12 u PN9)
Pa3mep Makc. paGouee aaBnenue (25° C) | MuH. HapyxH. auametp| MuH. TonwwmHa cteHku| Bec noroHHoro meTpa
OoAM PN/klMa MM MM Kr/nor.m
1/2 PN 15/ 1500 21.20 + 0.30 1.70 0.17
3/4 PN 15/ 1500 26.60 + 0.30 1.90 0.23
1 PN 15 /1500 33.40 + 0.30 2.20 0.33
11/4 PN 15/ 1500 42.10 + 0.30 2.70 0.53
11/2 PN 15 /1500 48.10 + 0.30 3.10 0.68
2 PN 15 /1500 60.20 + 0.30 3.90 1.03
3 PN 15 /1500 88.70 + 0.40 5.70 2.15
4 PN 12 /1200 114.10 + 0.40 6.00 2.94
6 PN 9 /900 168.00 + 0.50 6.60 4.46
8 PN 9 /900 218.80 + 0.60 7.80 5.84
Tabnuua 4e.
Tpy6b1 XIMBX Ans xonodHoz20 u 2opsiye2o0 e000CcHabXxeHusi U omoriieHus
Pasmep | Makc. paGouee faenehue (23° C) |MuH. HapyxH. auametp | MUH. TonmHa CTeHKM | Bec NoroHHoro MeTpa
AUM PN/kMa MM MM Kr/nor.m
1/2 CTS(SDR 11) / 2760 15.90 + 0.08 1.73 0.13
3/4 CTS(SDR 11) / 2760 22.20 £ 0.08 2.03 0.21
1 CTS(SDR 11) / 2760 28.60 + 0.08 2.59 0.33
11/4 CTS(SDR 11) / 2760 34.90 + 0.08 3.18 0.49
11/2 CTS(SDR 11) /2760 41.30 + 0.10 3.76 0.69
2 CTS(SDR 11) / 2760 54.00 + 0.10 4.90 1.18
21/2 SCH 80 / 2900 73.00 £ 0.18 7.01 2.17
3 SCH 80 / 2550 88.90 + 0.20 7.62 2.92
4 SCH 80/ 2210 114.30 £ 0.23 8.56 4.64
5¢. Koagpgpuyuenm Kp dns XIBX
Ta6bnuya 5. 5
Koagppuyuenm cHuxeHus daeneHusi Kp Tewmn.” C Kp XNBX
23 1
5a. Koagpepuyuenm Kp ons 56. Koaghgpuyuenm Kp dns g; ggg
rnBX PN MBX Sch 40 38 0.85
Temn.° C Kp NBX PN Temn.” C Kp NBX Sch 40 43 0,77
10 1 23 1 49 0,7
15 1 27 0,9 54 0,62
20 1 32 0,75 60 0,55
25 1 38 0,62 66 0,47
30 0,9 43 0,5 71 0,4
35 0,8 49 0,4 77 0,32
40 0,7 54 0,3 82 0,25
45 0,62 60 0,22 93 0,18
99 0,15
BHumaHue:

1. He pekomeHpyeTcs npumMeHATb Tpy6bl MBX u XMBX B cuctemax gnsa cxaroro Bo3gyxa,
a TaKxe B ra3oBbIX Maructpansx (4ns aToro NPMMeHSI0TCA crneunarnbHble TPyObl).

2. MNpu TemnepaTtype paboyen cpeabl cBbiwe 23°C yMeHbLUAeTCA MakcuMarnibHO gonycTtumoe paboyee gaBneHue.
3Ha4eHue koachduLumMeHTa CHUKEHUSA AaBNeHUs 3aBUCUMOCTHU OT TMNa TpyObl U TemnepaTypbl OTpaXeHo B Tabnuue
5 (a, 6, B).
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4. MPOEKTHbLIE XAPAKTEPUCTUKU
4.1.'mppaBnuyeckue yaapsbl

'Mapaenuyecknin yAoap BO3HUKaET B Cllydae BHE3aNHOro OTKPbITUA UINN 3aKpPbITUA BeHTUNen. OH MOXET Takke UMETb MECTO B
clny4ae, ecnu Tekyuiaa ¢ oonbLuom CKOPOCTbIO MaccCa BOAbl USMEHAET HanpaBlieHne, HanpumMmep, BCneacTtene BCTpe4n KofeHa.
BosHukaroLLmii CKavoK AaBreHust, JaXke MOMEHTarbHbIN, MOXET NPUBECTYU K paspyLLUEHWIO COEAUHEHNI U BEHTUMEN.
YpaBHeHME, KOTOPOE NO3BOSISIET pacCcymMTaTh BO3HMKAKOLNIA TnapaBnmuyeckuin yaap, BolirnaguT cnegyowmm o6pa30M:

B KOTOPOM:
P= 0,023 cke VW P — rugpasnuyeckun yaap B [Mr1a]

k — nocTosiHHas rugpaBnuyeckoro yaapa
V, — CKOPOCTb MOTOKa BoAbl B [M/cek]

[MocTosHHYO rMapPaBNNYECKOro yaapa MOXeM OnpeaenuTb no rpaduke 5, B KOTOPOM OCb X cocTaBnsieT koaduumneHT d/e roe
d 9T0 BHYTPEHHWI AnameTp TpyObl a e TonwmHa CTEHKN TPyObI.

k 30

s\

20—\

15 AN _
\
10
5
0 10 20 30 40 50 g Puc. 5 Ipaghuk 3Ha4yeHull k 8 hyHKUUU YaCMHO20 g

OOulee gaBneHve B yCTaHOBKeE, T.€. paboyee faBrneHne BMECTe CO CKaykoM AaBneHusl, He A0mkKHO npeBbiwaTe 150%
HOMWHaNbHOro AaBrieHnA KOHCTPYKUUN.

1. Mpumep:
Tpy6a u3 NBX Sch 40 gnameTtpom 2" HanpasnsieT Bogy noa AaeneHnem 1035 klMa u co ckopocTbio 1,5 m/cek.
Kakoe naBneHve BO3HUKHET B Crlydae BHE3aMHOro 3aKpbITUS BEHTUMA?

13.3 ** Anga tpy6bl 2" NMBX SCH 40 d (BHYTPeHHWI anameTtp
’ Tpy6hbl) coctaBngeT 52,03 a e (TonwmHa cTeHkn Tpy6bl)
cocrtaBnset 3,9.

Ons Tpy6sl 2" Sch 40 % = 13,3 no rpadmke aTomy cootrBeTcTBYyeT K = 20
P=0,023*20%1,5=0,69MlMa=690«la

O6Lee 3HayeHne gaerneHus B Tpybe coctaenset: 1035 klMa + 690 klMa = 1725 klMa

MakcumanbHoe paboyee aaeneHue Tpybel MNBX 2" Sch 40 — Tabnuua 4a — coctaensiet 1930 klMa, cnegoBaTtensHo,
ucnonb3dyemas Tpyba COOTBETCTBYET YKa3aHHbIM YCIOBUSIM paboThl.

Bo n3bexxaHne npobrnemMbl rmapaBnMyecknx yaapoB crieqyeT:

a. OrpaHU4YMTb CKOPOCTb MOTOKa Boabl A0 1,5 m/cek,

6. Mcnonb3oBaTh BEHTUNM C 3aLUTHBIMK YCTPOMUCTBaMW, Griarogapsi KOTOpbIM BHE3aMNHOE 3aKpbITUE NN OTKPLITUE BEHTUIS
OyOeT HeBO3MOXHO,

b. ybeauTbcsl, 4TO U3 cucTeMbI ObIN NpPaBUIBHO yaaneH Bo3ayx.
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4.2. Notepu paBneHus B Tpy6onposogax MNBX n XMNBX

I'IonHyro NnoTepo pacHEeTHOro AaBrneHna oTpe3ka KOHCTPYKUUK onpeaendeT 3aBUMCUMOCTb:

A=2L,-Rj+ X+ Pd;

B KOTOPOW:

Ri —eanHn4yHasa nuHenHas noTeps AaeneHnst Bcrneacrame Tperus B [[Ma/m].

Li —AnuHbI pacyeTHbIX y4acTKoB pacxofa B (M), Ha KOTOPbIX eCTb conpoTuBneHne TpeHns Ri. [Ma/m].

&j —KO3(PPULMEHT MECTHOM NOTEPU

Pdi —3HauyeHve guHammnyeckoro AaBneHns CTpyu Bodbl, NpeogonesaroLen AaHHoe MecTHoe conpoTueneHmve B [Ia].

Motepn paeneHuns B Tpybonposogax MBX n XIMNBX 3aBMCAT OT MHOrMX akTopoB, B T.4., CKOPOCTM MOTOKa U CUCTEMbI
COeONHEHWI (KONMYECTBO COeaNHUTENEN).
EAVHWYHbBIE NMMHEVHBIE NOTepY AaBMNEHNS MOXHO TOYHO paccunTaTh MO ypaBHEHUIO Xa3eHa-Bunbsmca:

1 OO 1,852
('c

R =3468,85° . Q1’852 . ( 0,04d) -4,8655

B KOTOPOM:

R — notepw faBnexus Bcneacteve Tperus B [MNa/m]

d — BHYTpeHHWU gnameTp Tpybbl B [MM]

Q - notok Boabl B [n/cek]

C — MOCTOSIHHAA BHYTPEHHEN LLIEPOXOBaTOCTV NOBEPXHOCTM TPYObI

Ong Tpy6 XMBX n MNMBX npuHumaetcs c=150. [ins cpaBHeHus1, Ans meaHbIx Tpyo c=140. [Ina cTanbHbIX, OLMHKOBaHHbIX 5-
netHux Tpy6 c=110.

CKOpOCTb e NoToKa BoAbl MOXHO paccymTaTh no d)opmyne:

VW=1273(dgz)

B KOTOPOW:

V,,— CKOpOCTb NOTOKa BOAbI B [M/cek]

d —BHYTPEHHMI anameTp TpyObil B [MM]
Q —noTok BoAbI B [1/cek]

B npaktuke Ans onpegeneHys notepun AaBneHns Ha TPEHUM Yallie BCEro NCrosb3yTcs HoMorpammMbl. O6bIYHO 3BECTEH MOTOK
Boabl Q [n/cek], nonyyaembli U3 pekoMeHA0BaHHON UM HOPMAaTUBHOM NOAAa4M ¢ BOA03abOpPHbIX YCTPONCTB. PekomeHAoBaHHOe
MUHVMMarnbHOe AaBrieHne Modavn M pacHeTHOro HanmpsXXeHWs MoToka Boabl C BOO03abOpHbIX YCTPOMCTB gaeT Tabnuvua 6
(cornacHo Hopmatusy DIN 1988 E) n Tabnuua 7 (cornacHo PN-B-01706:1992).
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Tabnuuyaé6.
MuHumansHoe daesieHue Modayu U pacyemHbIli MOMOK 8 pa3HbIX ycmpolicmeax.

Bbinucka u3 DIN 1988 E Pacuyet pacxopa A
TONbKO
CMellaHHOW BoAbl XxonopHow unu | MWHUManbHoe
Tenrnowu sBoabl AaBneHue
Q Q Q M/MuH
Bug Bogo3abopHoro yctpoiictaa xonogHas n/cek | Tennas n/cek nicex MMa
Bopgo3abopHbliii BEHTUIb DN 15 - - 0,30 0,05
bes aspaunmn DN 20 - - 0,50 0,05
DN 25 - - 1,00 0,05
DN 10 - - 0,15 0,10
C aspauuen DN 15 - - 0,15 0,10
DN 15 0,10 0,10 0,20 0,10
Oyw DN 15 - - 0,70 0,12
Yctpoicteo ans cMbiBa cornacHo DIN 3265 (1) DN 20 - - 1,00 0,12
DN 25 - - 1,00 0,04
DN 15 - - 0,30 0,10
YCTpoONCTBO Ans CMbiBa B NUccyape DN 15 - - 0,30 0,05
YrnoBon BeHTUIb ANsa nnuccyapa DN 15 - - 0,15 0,10
MocynomoeyHasi MalumHa DN 15 - - 0,25 0,10
CTtupanbHas mawmHa 6elToBast
Cwmecutenb ans: DN 15 0,15 0,15 - 0,10
Odywa DN 15 0,15 0,15 - 0,10
BaHHbI DN 15 0,07 0,07 - 0,10
KyXOHHOW pakoBWHbI DN 15 0,07 0,07 - 0,10
YMblBanbHUKa DN 15 0,07 0,07 - 0,10
Buae DN 20 0,30 0,30 - 0,10
Cwmecutenb DN 15 - - 0,13 0,05
Morika cornacHo DIN 19542
Bonnep nuTbeBon Boabl ANS MUTAHUS MYHKTOB DN 15 - - 0,10%) 0,10
nonyyveHust ( BKIoYas CMecuTenb), 3NeKTPUYecKmin
nogorpes
PesepByap ans Tennon Boabl C - -
3MeKTponoaorpesom u Gornep
MpounssoguTenbHocTbio 5-15 N DN 15 - - 0,10 0,11
MpounssogutensHocTbio 30-150 n DN 15 - - 0,20 0,12
[MpoToYHbIN NogorpeBatent BOAbl C rMapaBnM4eckum
perynsatopom ( 6e3 orpaHM4YeHns NoToka)
HOMVHarbHasi NPOM3BOANTENBHOCTb 12 kBt ) ) 0,06 015
18 kBT - - 0,08 0,19
21 kBt - - 0,09 0,21
24 kBt - - 0,10 0,24
[MpOTOYHBIN ra3oBbIi NogorpeBarTenb BoAbl 12 kBT - - 0,10 0,10

*Kor,qa BEHTUJIb NONMHOCTbLIO OTKPbLIT

Ta6bnuua 7.
HopmamueHbIli ebixo0 u3 80003abopHbIx ycmpolicme u mpebyemoe daesieHue rneped 0003abopHLIM ycmpolicmeom
(coeznacHo PN-B-01706:1992).

Tpebyemoe HopmaTtuBHasa nopgava BoAbl
AaBneHune c . 1) TonbKko xonopgHowW Unun
3 MeluaHHOMN Tennoi
Bua Bopo3abopHoro yctponcrTsa Mna o - an
xonoaHas Tennas
am’lcek am’/cek am’/cek
Bopo3abopHbin BEHTUMb: dn 15 0,05 0,3
Be3 aspaTopa dn 20 0,05 0,5
dn 25 0,05 1,0
dn 10 0,01 0,15
C aspatopom dn 15 0,1 0,15
0,2
lonoBka gywa dn 15 0,1 0.1 0.1
0,7
Moiika C NOBbILEHHbLIM AaBNeHNEM dn 15 0,12 1,0
dn 20 0,12 1,0
dn 25 0,04 0,3
CMbIBHOWN BEHTUNb 4151 TMCCyapoB dn 15 0,1 -
15
MocygomoeyHas malumHa dn 15 0,1 0,25
ABTOMaTM4Yeckass cTupanbHasi MallvHa dn 15 0,1
6biTOBas
BopopasbopHble kpaHbl
Ans gywa dn 15 0,1 0,15 0,15
[nsi BAHHbI dn 15 0,1 0,15 0,15
[ON51 KYXOHHbIX paKoBWH dn 15 0,1 0,07 0,07
[n§a ymblBanbHWKOB dn 15 0,1 0,07 0,07
[ns manorabapuTHOW BaHHbI dn 15 0,1 0,07 0,07
BopopasbopHbIfi KpaH Co cMecuTenem dn 20 0,1 0,3 0,3
Molika ¢ pesepByapomM dn 15 0,05 0,13
Koten ¢ anekTtponogorpesom dn 15 0,1 0,1

1) Temnepartypa xonogHon Bofbl cocTaenset 15°C Temneparypa Tensnoi Boasl 55°C
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4.3. NMoTepu AaBneHUst Ha COeANHUTENAX

nOTepVI AaBNeHna Ha MeCTHbIX COMPOTUBIIEHNAX pacCYUTbIBAlOTCA NO 3aBUCUMOCTU!

M=

Z=2¢&;*Pd;

i=1

B KOTOPOWA:
Z —noTeps gaBneHns Ha MeCTHOM conpoTueneHum B [la]

ﬁi — KO3(P(PULIMEHT MECTHON NOTEPK
Pd, — 3Ha4yeHne gnHammnyeckoro AaBneHns CTpyu Bogpl, NPeoforneBatoLlei faHHoe MecTHOe conpoTueneHmne B [I1a]
N — KONMYECTBO MECTHbIX CONPOTUBIIEHUIA

3HaveHus KO3 DULNEHTOB MECTHbIX NOTEPbL 4115 Hanbonee 4acto BCTPEYaLNXCH CoeanHnTenen gaHbl A5 CPaBHEHUS B

Tabnuue 8.
YacTo anst NpoeKTHbIX pacYeToB NafeHne AaBneHnst Ha COeAMHUTENAX NPUHMMAETCS Kak paBHOE MNaJeHuo AaBneHns Ha

Tpybe cooTBeTcTBYOLLEN ANuHbL. B Tabnuuax 9a n 96 aaHa 3amellatowlas gnvHa TpyObl B MeTpax ans TUnoBbIX
coeguHuTeENen.

Tabnuua 8.
3HayveHusi K03aghghuyueHMo8 MecmHO20 CconpomuesieHus!

MecmHoe conpomusneHue pagbuueckuti cumson ¢
————

CoefunHuTenb ¢ POBHOM 0.25
MPOMNYCKHON CMOCOGHOCTLIO P '
CoeavHuTens pegyumnpyoLmin —————— 0,55

- Ha OBa AnameTpa —_—
0,85

- Ha Tpu gnameTpa

OTtBop 90°
C paBHOW NPOMYCKHOW CMNOCOBHOCTLIO

OTtBop 45°
C PaBHOM MPOMYCKHON CMOCOBHOCTHI0 N— 0,50
—
—

1,20

TPOWHWK C paBHOW NPOMYCKHOM CMOCOOHOCTHLIO
— C OTTOKOM XWAKOCTU

1,20

TPOWHWK C paBHOW NPOMYCKHOM CMOCOBHOCTHLIO
— C MPUTOKOM >XWAKOCTH

0,80

TPOWHWK C paBHOW NPOMYCKHOWM CMOCOOHOCTHLIO

— ABYCTOPOHHWI NPUTOK 3,00

KpectoBuHa A#f 3.70
f )

TpPOWMHWK C paBHOW MPOMYCKHON CNOCOBGHOCTbLIO
— pacxogswmmncs

KpectoBuHa 4—_”'_—» 2,10
[lBOHOM coegmHUTENDb C pe3bbon _ﬁl_ 0,40
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Tabnuua 9a
XINBX — CTS 3amewarowjasi OnnuHa mpy6bnl 8 Mempax.

Tun coeanHuTens 1/2" 3/4" 1” 11/4” 11/2” 2’
Orsop 90° 0.49 0,64 0,79 1,06 1,22 1,67
Orteop 45° 0.24 0,34 0,34 0,55 0,64 0,85
Iggﬂ;‘ng%Mp%m%lgGHocm}o 0.3 0,43 0,52 0,7 0,82 1,31
A LS 1.22 1,55 1,83 2.1 247 3,66
Tabnuuya 96
BX — IPS 3amewarowjast dnuHa mpy6bl 8 Mempax.
Tun coeauHuTens 1/2" 3/4" 1” 11/4” 11/2” 2" 3” 4" 6”
Orteoa 90° 0,46 0,61 0,77 1,16 1,23 1,75 2,42 3,49 5,11
Orsop 45° 0,25 0,34 0,43 0,55 0,64 0,80 1,23 1,56 2,45
Thoiac ¢ paskoR  oeruo | 0,31 0,43 0,52 0,70 0,83 1,23 1,87 2,42 3,77
ToOTHAK e 1,16 15 0,84 2,24 2,57 3,68 5,02 6,74 10,01

4.4 ToTepw faBreHNs Ha BEHTUNAX

Kak 1 ana coeamHuTenen, Ans BeHTUNEN npMeeaeHsbl NoTepU AaBMeHNs Kak paBHble NageHUsIM AaBneHus Ha Tpyoe
COOTBETCTBYIOLLEV ANVHbI. B Tabnuue 10a npuBeaeHa 3amellaollasa AnuHa Tpy6bl B MeTpax Ans pasHblX BEHTUMEN.

Tabnuuya 10a
3amewjarowjasi nuHa mpybni 8 Mempax.

1/2" 3/4" 1" 11/4" 11/2" 2"
3arnyLika 0,13 0,17 0,21 0,28 0,33 0,42
PVBKOBbI BEHTUMb 5,36 7,10 9,05 11,90 13,90 17,90
YrnoBown BeHTUIb 2,37 3,14 3,99 5,27 6,13 7,86

[MoTepu faBneHns Ha LWapoBbIX BEHTUIISX MOXHO paccymntaTtb No doopmyne:

Q2
P=1733+ —
k

B KOTOPOW:

P — noTteps gaBneHus Ha WwapoBbIx BeHTUNaX [ka]

Q — notok B [n/cek]

k — k0ahbdpMLMEHT, 3aBUCALLMI OT MaMeTpa U KOHCTPYKLUN BEHTUNS.

3HaueHus 3Toro koadpurLmMeHTa ANs WapoBbIX BEHTUNEN NpuBeaeHsbl B Tabnuue 106.

Ta6nuua 106.
3HavyeHus1 koaghghuyueHmoes k Onsi wapoebix seHmursneul

Pasmep 172" 3/4” 1” 11/4” 11/2” 2"
k 64 225 841 5625 8100 19600

Mpon3BoaAUTEeNn BEHTUMNEN AatoT KOahdULIMEHT noToka Ans BeHTuneln C,, rae k=C?,.
B npakTuke noTepu AaBneHMs Ha LapoBbiX BEHTUNIAX HE YNTOMUHAKTCSA U3-3a HEOOMbLUMX 3HAYEHUI NOTEPb.
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5. KOMINEHCALMUA TEPMUWYECKOIO YANIMHEHUA

PacumpeHme Martepunanos Npu Harpese 1 cxaTtne npu oxnaxaeHuun Heobxoaumo Y4UTbIBaTb NPU NPOEKTUPOBAHNN N MOHTaXxe
pr6OI'IpOBO,EI,HbIX cucteM. Ecnn aToro He fenatb, TO B CUCTEME BO3HMKAKOT nepeHanpaxeHna B y3nax coeaunHeHund, oHa TepdaeTt
I'IpﬂMOHMHeI;IHOCTb 1 noasepraeTcd 3HaKOI'IepeMeHHOI7I Harpyaske, I'IpeBbILLIaI'OLIJ,eVI Ha NopAaoK pacyeTHble BEeNMUYUHbI, 4YTO
cospaet aBapI/IIZHbIe CUTYyauum n 3Ha4nTenbHO COKpaLlaeT CPoK CJ'Iy)K6bI CUCTEMbI.

JlnHenHoe yannHeHne (C)KaTVIe) pa3HbIX Matepunanos CyLLEeCTBEHHO OTIIN4aeTCA.

Mpu HarpeBe oTpeska TpyObl ANMHON 1 M OT TemnepaTypbl, MPY KOTOPOI BbIMOMHSANCA MOHTaX, Ao 100°C npmpocT ANWHBI Ans
MBX coctaenset 5,8 mm, XMNBX 6,2 mm, M1 14,0 mm, PEX 16,0 MM (puc. 9).

Tepmocxxamue, Mm/10 M npu +100° C

cmanb  MeOb M fBX  XIrBX I PEX
Tepmocxamue, mm/10 m npu -20° C
-1 -2 -10 -13 -14,2 -20 -30

Puc.9 UsmeHeHue AnuHbl mpy6 npu HazpeeaHUU-oxXaxoeHuu.

TepmopacLuMpeHne, BO3HUKatoLLee BCMEACTBME Harpesa TpybonpoBoga ropsivert BOAOW, MPOSBASETCS Kak B NPOAOSIbHOM
HanpaBneHun - TpyObl YANUHAIOTCH, Tak U B pagnanbHOM - TpyObl 1 coeanHUTENbHbIE AETaNN N3MEHSOT CBON AMaMeTp, 4To
Ba>kHO y4mMTbIBaTL NpY BbibOpe cnocoba coefMHeHNst NnacTUkoBow TpyObl ¢ Tpybor na metanna.

Kak BugHo u3 guarpammbl Ha puc. 9, nuHeriHoe yanuHeHune Tpy6 XIMBX v MNBX cocTtaBnseT AOBOMbHO 3HAYUTENBHYIO BEMUYMHY,
noatomy Ans obecneyeHns HopmanbHON paboTocnoCOBHOCTM TPYOONPOBOAHBIX CUCTEM U3 3TUX MaTepUarnoB MPUMEHSTCS
KomneHcaTopbl. OT NpaBubHOCTM BbIGOpa TUNa KOMNeHcaTopa, onpeaeneHns ero pasmepoB 1 MPaBUIbHOCTM MOHTaXa byaeT
3aBUCETb CPOK CINY>KObl CUCTEMBI.

[ns xecTknx nonMmepHbIX TPy6 npumeHsieTcs 3 Tuna komnexcatopos: U, Zu L (puc. 10).

KomneHcatop U KomneHcupytowlee nneyo L Otctyn Z
X X L/4
e T y e
A\ \w \ \ —6 ) a A4 A
© N
~ _ 3
- \' v ) V73
<« ] > C //” »L
L/5

L — pnuvHa nneva, KOMMNeHCUpYLWero yanvHeHne

O — nogBwXHOe KpenneHve

{3 — HenogBWXHoOe KpenreHne

X — pacCTosiHUE OT TOYKU KpensieHust 4o KomreHcaTopa. PekoMeHaoBaHHOe pacCTosiHME OT TOYKW 3aKpeneHns 4o
KomneHcaTtopa ansa Tpy6 anametpom meHee 3/4” — ot 0,25 o 0,3 m, 6onee 3/4” — ot 0,3 o 0,45 m.

Puc. 10. PekomeHAyeMble KOHCMPYKUUU KOMIeHCamopos
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[nuvHa nnedya KomneHcaTopa onpenensercs no gopmyre:

L=\/ 30-ExD:5

(0)

rae:

E - moaynb ynpyroctu FOHra (MIMa);

D - HapyxHbIi guameTtp (Mm);

8 - NpupocCT AnvHbl TpyObI (MM);

G - JOMYCTUMOE HanpsixeHve pactsxeHus (Mla).

Ctoutb noA4YepPKHYTb YTO KaK MOA4yJb yNpyrHoCcTu KOHra, Tak n [onyctuMoe Hanpsa>XeHne pactaXXeHUsa MeHATCA B
3aBMCUMOCTU OT TeMmnepaTypbl, YTO YKa3aHHO B Tabnuue 9.

Temp. °C E [MPa] o [MPa]
23 2920 13,8
32 2780 12,4
43 2560 10,4
49 2450 9,0
60 2227 6,9
71 2006 52
82 1855 3,5

Tabnuuya 9. Modynb ynpyeHocmu FOHe2a u donycmumoe HanpspkeHue 8 3agucumMocmu om memnepamypbl

MameHeHwne (npypocT) AnviHbl TpyObl 8, BbI3BAHHOE M3MEHEHeM TeMnepaTtypbl (aHaNorM4Ho paccyMTbIBAETCH U UBMEHEHNE
Avametpa TpyObl), MOXHO onpegenuTs no dopmyne:

o=1-oa-At (M)

rae:

| — anuHa Tpy6bI (M);

o — k0athULMEHT TemnepaTypHoro paclumpenus (1/K), ana MBX o =5,2 x 10° (1/K),
ans XMBX o = 6,2 x 10° (1/K);

At — npupocTt Temnepatypbl (K).

At=t -t

[ M

roe:
t, — Temnepartypa TennoHocuTens B Tpy6e,
t, — Temnepartypa MoHTaxa

[na XMNBX npupoct coctaenset 0,062 mm/m K.

U3meHeHue anuvHbl TpyObl A4 (Mm) ana XMBX B 3aBMCMMOCTH OT yBeNMYEHUA TeMnepaTypbl MOXHO onpeaenAaTb Takke
rpachuyecku no Homorpamme (puc. 11, ana At°C).
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© AnuHa Tpy6slI | [M]
\

| ol o) efg
P & AN
4 ﬂ/ ¥ <
< < N4

0 5 10 15 20 25 30 35 40 45 50 55 60 65
npUpOCT AfMHbI TPYGbI & [mm]

Puc. 11. YonuHeHue mpy6 u3 XIBX e 3agucuMmocmu om yeesiudeHusi memrnepamypbi.
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OnpepenuTb pasmep KOMMeHcaToOpa MOXHO TaKXKe No Homorpammam (puc. 12, 13).

Ha cavite www.nibco.ru B pasgene "CoBeTbl" yCTaHOBIEH KanbKynaTop A1 pacyeTa KOMMeHCaToOPOB MO MHAVBUAYarbHbIM
[AaHHbIM, ¥ aHanornyHas nporpamma paspaboTtaHa Ans MCnofb30BaHUsi B MOGUIbHOM TenedoHe.
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AnvHa nneda komnepcatopa L [cM]

Puc. 12. Pazmepbl komneHcamopoe Os1isi mpy6 2opsiye2o so0ocHabxeHus (ti=55°C; tm=10°C),
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NpUPOCT ANWHbI TPY6bI & [MM]
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AnvHa nneya komnepcatopa L [cM]

Puc. 13. Pazmepbi komneHcamopoe Osisi mpy6 cucmembl omonneHusi (ti=80°C; tm=10°C)
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NIBCO BbinyckaeT MexaHU4yeckune Teneckonuyeckne KOMneHcaTopbl, KOMNaKTHbIE MO KOHCTPYKUMU 1 yA0BHbIe
ANst MOHTaXa, HO CPOK 1X CryX6bl orpaHNYeH M3HOCOCTOMKOCTLIO YNINOTHEHWUI (CM. KaTanor, cTp. 41, KonoHka 2, Koabl:
KT050, KT075, KT100).

TennoBoe pacluvpeHne Tpyd 1 MGUTUHIOB B pagnanbHOM HanpaeneHUn HeobxoaMMOo y4nTbIBaTb NPY COeANHEHNWN CUCTEMbI U3
XMBX ¢ cuctemamu us gpyrmux matepmanos. OHO BbINOMHAETCS TONbKO Yepes LWTaTHble nepexoapbl (M. kartanor, ctp. 39, koAbl
4707-305(307, 356), cTp. 40, kogbl 4707-405, 4733-305(307,310,312,315,320), cTp. 41, kogpbl 4733-405(407,410,412,415,420).
[MpyMeHeHne pe3bbOBbIX COEAMHEHUW C YNOTHEHMEM pe3bObl maTepuanamu u3 TednoHa unu nomvammaa He faet
MONOXUTENBHOIO pe3yrnbTaTta n3-3a pasHbix KO3 DOULNMEHTOB NIMHENHOTO paclUMpeHUsi MaTeprarnos.

Pe3bboBble coeguHeHns nmnacTvka ¢ MeTansioMm npu ynnoTHeHuu pesbbbl neHtor ®YM vnv nonnaMmaHon HUTBH MOXHO
NPUMEHNATL TaM rae Temneparypa Bofbl He npesbituaet 60°C (puc. 14).

6. MPOKNAOKA TPYBOIMNMPOBOOOB

MpuHumMnbl Npoknagku TpybonposogoB M3 XIMBX n MNBX He oTnuyaloTcs OT Npoknagku meTannmMyecknx TpybonpoBoAdoB.
OcobeHHOCTbIO ABNSETCA 3HAYUTENbHO BONbLUNIA, MO CPABHEHMIO C MeTansioM, KO3MULMEHT TENNOBOrO PacLUMPEHUsi, YTO
06s3aTenbHO y4YnTbIBAETCA NPU NPOEKTMPOBaHNMN CUCTEM.

Mpu npoekTnpoBaHumn Tpy6onpoBoaoB Ans obecneveHnss KOMNeHcaumn IMHENHOTO PacLLUMPEHNS PEKOMEHOYETCS UCTMONb30BaThb
0COBEHHOCTUN CTPOUTENBHBIX KOHCTPYKLWIA (BbICTYMaKLLME W YITIOBbIE 3reMEHTbI KOHCTPYKUMIA, H1WK 1 T.4.). [Mpn Beibope mecT
YCTaHOBKM HEMOABWXHbIX KpenneHui TpybonpoBoaa pekoMeHayeTCsi UCNonb30BaTb MECTa ero NPOXOXAEHUS Yepes CTEHbI 1
nepekpblTna. MNMpu npoknagke TpybonpoBoga odeHb BaXHO o6oOMTUCL ©e3 co3gaHus NULLHUX HanpsbkeHWn, Ans 3Toro npwm
nepexone Tpyb 4Yepes CTEHbI U NEPEKPLITUSA UX KpenneHne Heobxoaumo NpoM3BOAMTL Ha AOCTAaTOMHOM PACCTOSIHUM OT TOYEK
M3MEHEHNs HanpaBneHus npoknagkm Tpyb. Heobxogumo Takke obecneynTb [OOCTATOYHbIA 3a30p B OTBEPCTUSAX Mpwu
NPOXoXaeHun Tpyb Yepes CTeHbI, UCMONb3ys AN YNIOTHEHUS cneuumarbHble TUMb3bl NO4 MOHTaXHYK MeHy wnv 3agernky
pacTBOpPOM.

[Mpy NPOEKTMPOBaHMN TOPU3OHTaNbHbLIX OTBETBIIEHWUI OT CTOsiKa HEOBXOAMMO YuWTbIBaTb, YTO KOHCTPYKLMS OTBETBEHUS
AormkHa obecneynTb KOMNEHcaLMo U3MEHEHUST ANWHbI BEPTUKaNbHOW TpyObl (puc. 15). BTo nonyyaeTcs 3a cHET BO3MOXXHOCTH
nonepeYHoro nepemeLLeHns ropu3oHTanbLHon Tpybbl B kaHane (puc. 15a), COOTBETCTBEHHOTO YBENNYEHNSA OTBEPCTUSA B CTEHE
(puc. 156) nnbo bnarogapst MOHTaXXy KOMMEHCUpPYHOLEro nreva (puc.15B).

Puc. 15. KomneHcayusi mepmMu4ecko20 yo.ﬂUHeHUﬂ 8 eepmukKalsibHbIX KaHanax
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Mpoknagka TpybonpoBogHbix cucteM u3 MNBX/XTMBX moxeT ObiTb Kak OTKPLITOM, Tak M CKPbITOWA B LUTpoGax, kaHanax v B
MoHONUTHOM ©OeToHe. BcrneactBue Huskon TenmonposogHocTn XIMBX ana TpyGonpoBogoB, NpoknagbiBaeMbiX BHYTPU
NnoMelLLeHnid, Tennomsonsaums He Tpebyercs. B nomelleHusix € MOBBLILEHHON BaXHOCTbIO HEOOXOAMMO MPUMEHSTH
TENMOU30NSALMI0 ANS 3aLMThl OT 3an0oTeBaHUsi CUCTEM XONOAHOro BoAoCcHabxeHus. Mpy npuMeHeHUn Tennon3onsiumMm cuctTem
ropsiyero BoOAOCHabXeHMst U OTOMNEHUS y4nThiBatoT 00Lwmne TpeboBaHms komneHcaumm (puc. 16).

b n3onsuusi
— Y y };
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Puc.16. Uzonayus patioHoe usz2uba

7.KPEMJIEHNE TPYB

C uenbto obecneveHus HOpMarsbHON pa6OTbI OTKPbITOro pr60I'IpOBO}J,a, pr6b| C NOMOLbK cneunanbHbIX NMNNaCTUKOBbLIX NI

MEeTannnMyecknx gepxxatenemn Heobxoanmo NPUKpenATb K CTPOUTENbHbIM KOHCTPYKUKAM Yepes onpeaerneHHble MHTepBarbl.
PacctosHue MexXay TOYKaMu KpenneHua pr6 (M) Ha ropu30OHTalbHbIX y4YacCcTKax pr60npOBoua npmuBegeHo B Tabnuuax 11a,

116, 118):

Ta6bnuua 11a Ta6nuya 116
T MBX Sch40 MBX tvn PN 15/12/9
Temnepartypa (°C)

TPyObI OunameT o
(oronm) 20 40 60 prﬁblp Temneparypa (°C)

1/2” 1,10 1,05 0,90 (aronm) 25 45

3/47 1,25 1,10 1,00 172 0,85 0,80

1” 1,45 1,25 1,10 3/4” 0,95 0,85

1.1/4 1,60 1,40 1,20 1 1,10 1,00

1.1/2” 1,65 1,60 1,35 1.1/4 1,20 1,10

2’ 1,90 1,70 1,50 1.1/2” 1,30 1,20

2.1/2 2,20 1,90 1,65 2" 1,50 1,30

3 2,40 2,10 1,80 3’ 1,90 1,60

47 2,80 2,40 2.10 4 2,20 1,90

6" 3,30 3,00 250 6" 2,60 2.30

3" 3,60 3,45 3,00 8" 2,80 2.70

Ta6bnuuya 11e

XMNBX
OnameTp o

—— Temnepatypa (°C)
(aronm) 20 40 60 80 90
s 1/2” 0,75 0,70 0,65 0.60 0,50
x 3/4” 0,85 0,80 0,70 0,65 0,55
2 17 0,90 0,85 0,75 0,70 0,60
nl| 1.1/4 1,00 0,95 0,85 0,75 0.65
51 112 1,10 1,05 0,95 0,80 0.75
2" 1,25 1,15 1,05 0,90 0.80
21/ 2,40 2,25 1,95 1,20 1,00
5 3 2,40 2,40 2,10 1,20 1,05
%) 4 2,40 2,70 2,25 1,35 1,10
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MpumeyaHus:

1. MopcoepmHAemblie K Tpy6amM Nnpubopbl, CHETHUKK, chnaHLbl, PUNBTPbI, KpaHbl U AP. 3aKpennsiiTcs MHAMBUAYanbHo,
c 06enx CTOpPOH.

2. Ha npaktuke pna Tpy6 xonogHoro BogocHaGxeHuUA gnameTpom Ao 1" pacctosiHMe mexay TouKamMu KpenneHus
npuHuUmaeTcs paBHbiM 0,9 M, Gonee 1" —1,2 M.

Ha BepTuKanbHbIX y4acTkax TpybonpoBoaa npveeaeHHble B Tabnuuax 11a, 116, 118 paccTosiHUS MOXHO yBenuunTb B 1,3 pasa
ansi Tpy6, paboTatowmx npy Temnepatype Ao 60°C, n B 1,2 pasa - npu 60onee BbICOKMX TEMMNepaTypax.
BepTukanbHbie TpyObl AOMKHBI 3aKPEMATLCA MPU KaXA0M NPOXOAe Yepes NepekpbITUe U M3MEHEHUN HanpaBneHus Ha 90°,

npu 3ToM HeoH6X0AMMO YUUTBLIBATb KOMMNEHCUPYHOLLee nneyo. Ha pyc. 17 nokasaHo HeNPaBMIbHO M NPaBUIbHO PaCMONOXEHHOE
KpenneHune BepTMKanbHON TPyObl NpY HaNM4mMm KOMNEHCUPYHOLLIETO NieYa.

HenpaBunsbHo

Puc. 17. HenpaeusnbHoOe u npasusibHOe KpernJieHuUe rnpu HaJau4yuu KOMIMeHCUpPYyrouwe20 nie4a

Ha anvHHbIX yyacTkax TpybonpoBoga KpenmneHue BhINOMHAETCA Kak HEMOABWKHBIM (3KECTKMM), Tak U MOABWMXHbIM, C Y4ETOM
KoMMeHcauun. HenoaBmXHO 3akpennaTca Ha CTEHe yCTaHaBnMBaeMble Ha Tpybax yCTPOMCTBa, BEHTUIK, KpaHbl, apmaTtypa
n ap.

Cnocobbl KpenneHus HenoaBMKHBLIX 3aXBaToB Ha Tpybe npuBeaeHsl Ha puc. 18,19.

5:8 cm 5:8 cm
« > <«
I/a) AWAY N

v

Puc. 18. HenodeuxHblil 3axeam Ha mpy6e (c Haknelikol Haknadok u3z mol xe mpy6bi)

-

Puc. 19. HenodeuxHhbIiii 3axeam e Mecmax coedQuHeHuUs1 3iemeHmos mpy6onpoeoda
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Mpumep pacnonoxeHns HEMOABWXKHBIX 1 NMOABWKHBIX TOYEK KPEeMnneHns cTosika TpybonpoBoga B MHOrO3TaXHOM 3[aHNM
nokasaH Ha puc. 20, a ropu3oHTanbHoOM pa3BoakM - Ha puc. 21.

Nno ko

\
L]
1

jJK—I ~

a /- -

HO - HenogewxHas onopa - X

MO - nogBwxHas onopa - =

Puc. 20. PazmeuwjeHue moyek KpernseHus Puc. 21. PasmeujeHue mo4ek KperseHus
eepmukasibHOlU mpy6bi 8 MHO203MaXXHOM 20pu3oHmasnbsHol pa3godku mpy6
30aHuu

MoagBwkHas onopa [dormkHa obecnevmBaTb BO3MOXHOCTb OCEBOrO nepemelleHus TpybonposBoga 6e3 3HauMTernbHbIX
COMPOTVBMEHUIA U He BbI3biBaTb MOBPEXAEHUA MOBEPXHOCTU TpyObl. BbINonHsAETCA € MCnonb3oBaHWEM MNacTUKOBbIX
Aepxarenen.

MeTannuueckue gepxaTenu c ynpyron npoknazgkom n3 EPDM nprvMeHsitoTcs TONbKO B Crlydae HeobXoaMMOoCTuH, Hanpumep, npu
KpenneHur KpaHoB, Np1OOPOB 1 Ap. UK B MECTaX HEMOABMXHbIX 3aXBaTOB.

WHorga, npMHMmasi BO BHMMaHue SHaYNTENIbHYHO ANNHY KOMNEHCUPYoLero nnedva, npuMeHAT NogBeCHbIe aHTucencmMmyeckmne
nepxatenu. Takue gepxatenu obecneynBatoT BO3MOXHOCTb nepemMeLleHnsa pr6bl Mo BCeEM HanpaBneHnam.
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8.CUCTEMA LLEHTPAJIbHOI'O OTOMNEHUA N3 MATEPUAINOB XMNBXtnn 2 NIBCO

8.1 Cucrtembl oTonneHus

8.1.1. AByTpyOHasa ropusoHTanbHasA KOMOMHMpPOBaHHasA cucTema (CTOAKU- OTKPbITasA Npoknaaka, pa3sofka—B 6eToHe.)
[aHHas cuctema xapaKkTepusyeTcsi LieHTparnbHbIM pasmeLleHem cTosika nogayu. K cTosiky nogcoeauHseTcs Konnekrop, ot
KOTOPOro OTAEMbHBIMU OTBETBIEHUSIMU OTXOAAT TPYObl, NOAKMOYAlOLWME OTONUTENbHbIE PaauaTopbl U HarpeBaTesflbHble
anemeHTbl (puc. 22). Passogsiume Tpy6bl yknaablBatoTCs B Crioe 6eToHa Mo ONMCaHHON paHee TEXHOMOTUMN.

8.1.2. ﬂByprsHaﬂ cuctema C ropu3oHTasibHbiIMU KOMNEHCUpyroLwnmm neTnsamu.

[1ns aTo cucTembl xapakTepHa pa3Bofka, MMTatoLLas paguaTtopsl 1 nayLas BAonb CTeH oborpeBaembix nomeLleHunia (puc. 23).
Yknagka Tpy6 nponssoautcs B 6€TOHHOM Crioe unum 3a nAnHTycamm (HO C y4eToM KoMMeHcaLuun).

8.1.3. AByTpybOHas ropu3oHTanbLHasA cucTeMa cMellaHHas

B naHHOW cucTeme ykragka Tpy6 Takke npomssoanTcs B 6eTOHHOM croe. PasBoaka k KaxaoMy pagmaTopy OCyLLecTBrseTCs
KpaTyanwmm nytem (Mpy nomMoLLm TPONHKKOB) (puc. 24).

8.1.4. OgHoTpyOHasA cucTemMa c ropu3oHTaNbLHOM NeTnen

[ins Takow cuCTeMbl XapakTepHO nooyepeaHoe coeauHeHne oborpeBaTernbHbIX aneMeHToB. TpybonpoBoa yknagbiBaeTcs B
cnoe 6eToHa unu nog, NNnHTycamn. B cucteme Mcnonb3ytoTcs ABYXX0A0Bble BEHTWUNN, Hanpumep, “Herz 2000” ¢ pasgeneHnemM
noTtoka Tenno-HocuTens. lNpu 3TOoM nogada TennoHOCWUTENS MPOM3BOAWMTCH OT «obpaTku» npedblayllero paguartopa kK

nocnegytouiemy (puc. 25).

Puc. 22. leympy6Hasi 20pu3oHmarnbHasi cucmema.

//,____

’

Puc. 23 [leympy6Hasi cucmemMa ¢ 20pu30HMasnbHbIMU KOMIIEHCUPYrWUMU nemnasmu

loe:

- nopava;
— — — - «obpatka».

lne:

- nopava;
— — — - «obpatka».
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lne:
- nogava;
— — — - «obpartkan.

Puc. 24. [Jeympy6Hasi 20pu3oHmasibHasi cucmema cMewaHHasl

lne:
- nogaya;
— — — - «obpatka». p

Puc. 25. OOHompy6Hasi cucmema ¢ 2opu3oHmaJsibHol nemJsed.
8.2 CucremHble pelleHUs LeHTpanbHOro oTonneHnsa

Cunctema LeHTpanbHOro oTonneHns u3 marepmanos “Hnbko” LWMPOKO NCMOMNb3yeTcs B CTPOUTENLCTBE MHOTO3TaXHbIX JOMOB,
NPOMBbILLMIEHHbIX OOBEKTOB 1 NpedycMaTpUBaET NIOKanm3aumio CTOSKOB NMOAa4un Ha KOMMYHUKALMOHHbIX KNeTKax, B BblAENeHHbIX
LaxTax. Tam xe npon3BoanTCH MOHTaX MHANBUAYAIbHBIX TEMNOCHETYNKOB, (OUKCUPYIOLLMX Pacxod TENMOBON aHeprun. Pacyet
CUCTEM LieHTpansHoro otonneHns “Hmbko” MOXHO BbIMOMHWUTL C UCMONb30BaHMEM KOMMbIOTEPHOW nporpammsl "Install-SAN".
Hwxe npyvBeAeHbl pekoMeHAaumm Mo MOHTaXY Pa3fUyHbIX BAPUAHTOB CUCTEM OTOMMEHUS.

8.2.1.TopusoHTanbLHas pa3BojKa no NoBepxXHOCTU

[opu3oHTanbHYy pasBoaKY ClEAYET BbINOMHATL Ha NECTHUYHbIX KNeTkax, B NoABaribHbIX NOMELLEeHNsX Nod nepekpbiTvem. Mpu
OTCYTCTBMM MofBana ropu3oHTanbHyl0 pasBOAKYy pasMeLlaloT B KaHamax nog MnoroM C y4eTom KomneHcauuu. Cuctema
npegycmaTpvBaeT UCronb3oBaHWe €CTECTBEHHOW KOMMeHcauuu. B HeoTannuBaembix MOMeLLeHUsIX TpyObl U3onupytoTcs
00bIYHOW Tennonsonsaunen HeoOXoaMMOW TONLLUHBI.

8.2.2. CTOSAIKM LleHTpanbHOro oTonneHunsa

CoeaviHeHWE ropr3oHTaNbHOWM Pa3BOAKM CO CTOAKOM.

[opu3oHTanbHas pa3Bogka M CTOsIK Mexay cobolr CoeanHSATCHA C UCMOMNb30BaHNEM KOMMEHCALMOHHOTO Mrieya, Ha KOTOpOM
MO>XHO CMOHTMPOBaTb HEOOXOAMMYHO 3aN0OPHY apMaTypy.

B camoln BepxHeln 4acTu CTOsika yCTaHaBMNMBAETCA coeauHUTENb “MeTann - nnactuk” Ang nocrnegylowero noakmoyeHns
creumnanbHoro KrnanaHa, obecneymBatoLLEero yCTpaHeH e BO3AYLLHbIX MTPOOOK.

YcTaHoBKa creumanbHoro NpefoxXpaHUTenbHOro KnanaHa Anst BblpaBHUBAHWS AaBMEHMS B CUCTEME U YCTPaAHEHUS BIUSIHUSA
rmapoynapa CornacoBbIBaeTCs C MPOEKTUPOBLLMKAMMU.

Hwxe nprBeaeHbl NpUMepbl COEANHEHNSI TOPU3OHTANbHbIX Pa3BOA0K CO CTOSKAMM.
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KpaH-punetp n
ABa coeaAuHUTENA
“MnacTtuk-metann”

1. CoegnHuTtens “nnacTuk - Metann” ¢ HapyXHoW pe3bOoii.
2. KpaH-dunetp
3. CoeguHunTenb “nnacTtuk - MeTann” ¢ Hapy)kHON pe3bOo.

Puc.26. Cxembl coeOUHeHUs1 20pU30HMasIbHbIX Pa38000K CO CMosikaMmu.

[Npoknagka cToskoB.

lMpoknagka CTOSKOB OCYLUECTBMASETCA B CreumanbHOW LWaxTe, UCMOoMb3ys nepexodbl Yepe3 NepekpbiTus Ans pasMeLleHns
TepMokomMneHcaTtopos. LllaxTa gomkHa MMeTb AOCTaTOuHbIM pa3vep Ans BbIMOMHEHUs MOHTaxa COeAMHUTENbHbIX Y3roB.
Hy>XHO NOMHWUTL O NpeaBapUTENbHOM HaTSXKEHUM KOMMNEHCUPYIOLLIEN NeTnun, YTobbl Npu aKkcnnyaTauumn nsdexarb BO3AYLLIHbIX
npobok B cucteme (u3rmbel Tpy® He [OMKHbI AaBaTb BO3MOXHOCTM 0Opa3oBaHWMiO BO3AyLIHbIX MNPOOOK BCrneacTBue
oTpuLaTenNbHbIX YKITOHOB FOPU3OHTaMbHbIX 3MeMEHTOB KOMMEHCUPYHOLLMX NeTenb).

== [po—ed|]
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Puc. 27. Cxema npoknadku cmosikog Mexaoy amaxamu;
a) — npu npoknadke 2-x napassesibHbIX CMOSIKO8. ~
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KoHeuHas YyacTb cTosiKa.

B camolt BepxHeli YacTu cTosika HeoBXoaMMO YCTaHOBUTL aBTOMaTUYECKUIA BO3AYLWHbINA KnanaH. Kpome aToro, 3aecb MoXeT
yCTaHaBNMBaTbLCS KNanaH Ans BbipaBHWBaHUS OABMEHUS B PasnMYHbIX YacTsX CUCTeMbl OTOMMEeHUst (Mo COrfacoBaHui C
NPOEKTUPOBLLMKAMU AAHHOW CUCTEMBI).

aBTOMaTUYeckuin
BO3AYLUHbIV
KnanaH

coenHUTENb
“meTan-nnacTuk’

Puc. 28. Cxema ycmpolicmea 0nsi yoasieHuUsi 8030y WHbLIX NMPO6OK U3 CMOsIKO8

8.2.3. YuacTok Tpy6onpoBoaa “ctosik-paguartop”

Mpwv npoknagke yyacTka TpyObl B Croe 6eToHa Heo6X0AMMO PyKOBOACTBOBATLCS PEKOMEHAALMNSAMU, N3NOXKEHHBIMY BbILLE.
Mepexoabl TpyObl Yepe3 NEPEKPLITUSA U CTEHbI BbIMOMHATL B NMOMMMEPHbIX MIb3ax, C 3anofHEHMEM 0OpasyroLLMXCS 3a30pOB
MOHTa)KHOW MNEHON.

[Mpy OTKPBLITOM NPOKNaZKe HY>XHO 006sA3aTernbHO yYnTbiBaTh KO3hULNEHT TEMMNEPATYPHOrO pacluMpeHnst Matepuana Tpyobl
(camblIi HU3KMIA cpeamn TPYO M3 NOMMMEpPHbIX MaTepuarnos), crieayeT UCMONb30BaTb ECTECTBEHHYHO KOMMEHCaUU0. OTo umeeT
OonbLUOe 3HaYeHNEe B CUCTEMAX LieHTparibHOro oTonneHusi, paboTatowmx npy temnepatypax 70-90C 1 CMOHTUPOBAHHbIX NP
HU3KUX TEMMEepaTypax oKpyKatoLlel cpeabl.

YunTtbiBas BbiLLECKa3aHHOE, He peKOMeHAYeTCs AenaTh y4acTkM pa3Boaky 6e3 komneHcaTopos aAnvHon 6onee 3 M. MNpu gnuHe
y4yacTkoB TpybonpoBoga 6onee 3 M HE0O6XOAMMO NPUMEHATEL KOMMEHCUPYHOLLME YCTYMbI (M3rnbbi), Me40 KOTOPbIX AOIMKHO ObITb
He meHee 30 cM (purc.29).

2x1/2"

max. 3 m
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Puc. 29. Mpumep ebinosiHeHUs1 pa3eooku
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Mpu cmelwaHHo ABYTPYGHONM cucTeMe (Tpyba nogaym n «obpaTkimy» Ha OAHOM YPOBHE), I4e MUCMONb30BaHbl TPONMHUKM, HY>KHO
cobniopatb criegytollee ycrnosue: obxon Tpybbl «obpaTku» naet Hwke Tpyobl nogaum (puc. 30). Mpuyem, Npu OTKPbITOM
npoknagke Tpy6 B TakMx MecTax HeoOXoAMMO y4nThIBaTb TEMMepaTypHble yanuHeHus (puc.31).

Puc. 30. lMpumep pacnonoxeHusi mpy6 nodayu u «o6pamku» Ha 0OHOM ypoeHe 8 cjioe 6emoHa

B XONOAHOM COCTOAHUN

Puc. 31. PacnonoxeHue mpy6 noda4yu u «o6pamku» e omkpbimou npoknadke ¢ y4emom memmnepamypHbIX
yOnuHeHul

Bbixog TpybonpoBoaa 13 cnost 6eToHa K paguatopy Yepes MydTy 13 BCEHEHHOTO MONM3TUIIeHa Noka3aH Ha puc. 32.

TPYBA 1/2"

MY®TA 17

npwv Harpese

Puc. 32. Mpumep ebixo0a mpy6bI U3 nona
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8.2.4.MoakntoyeHue KOTIIOB, HarpeBaTesibHbIX NPUOOPOB U paguaTopoB

MopkntoveHre nnacTmaccoBbix TPY6 K koTram HeobxoaMMO NPON3BOANTL Yepes OTPE3KM CTanbHbIX UK MeaHbIX TPy6 L (250-
1000 MM) 1 coeamHUTENb «MacTUk-MeTanny (BapuaHT A), K paguatopam - HanpsiMyto Yepes CoeAUHUTENb «NNacTuK-MeTann»
(BapuaHT B).

Puc. 33. lModknro4eHue komisioe u npubopoe

8.2.5. Oco6eHHOCTHU NOJKITHOYEHUSA paguaTopoB

CucTtembl LeHTpansHoro otonnexHus “Hnbko” npucnocobneHsl k paboTte ¢ NobbiMy HarpeeaTenbHbIMU Mpubopamu.
O6a3aTenbHbIM YCrOBMEM MOAKMIOYEHNS pagvaTtopa B CUCTEMY SBMSETCA MPUMEHEHWEe COoeauHuTens “‘nnactuk-metann’,
BKPYYEHHOI0 B MEeTanmM4eckyto MydTy pagmatopa, u BEeHTUNs (TepmocTara).

He ponyckaetcsa ncnonb3oBaHue nobbix NAacTUKOBbIX PUTUHIOB 6e3 COeAUHUTENEN «MacTUK-MeTanny ¢ HapyXHon pessbon
Ans noacoeavHeHnsa TpybonpoBoaa Kk pagmatopy 1 TepMoperynaTopy, T.K. Npu aKcnnyaTauuM cMcteMm OTONMEHNs BCneacTBue
pasnMyHbIX KO3MULMEHTOB TEMNEPATYPHOrO paclUMpeHns y MeTansa u nnacTtMaccbl BO3MOXHO MOSABIIEHNE Te4n B TakoM
pe3b60BOM COeANHEHNN.

9. O50PYOOBAHME KOHOULUWOHEPOB B CUCTEME NIBCO XMNBX FlowGuard Gold™

BmecTe ¢ poctom GnarococTtosiHns obuiectBa Bce Goree pacnpocTpaHeHHbIM CTaHOBUTCS MPUMEHEHWEe KOHOWLMOHEPOB B
30aHUSAX PasNNYHOrO HasHaveHus. VgeanbHelM MaTepuanom Ans TpybonpoBOAHLIX CUCTEM, KOTOPbIA COOTBETCTBYET
TpeboBaHusaM, NpeabABnaeMbIM K 060pyaoBaHMio Takoro Tuna, sensetcs XMBX FlowGuard Gold™, koTopbiii npurogeH Ans
nepeHoca kak TeNIOHOCUTENS, TaK U OXMNaXXAEHHOW BOAbI.

B npouecce NpoekTMpoBaHns 1 MOHTaXa crieayeT NPMHMMaTh BO BHUMaHUe U3MeHeHue AnnHbl TpyGonposoaa - yANMHEHWe npu
nepeMeLleHMn TEMMOHOCUTENSA U ycadky Npu nepemeLleHun oxnaxaéHHon sogpl. KomneHcauusa atmx konebaHum OrvHbl
[OCTUraeTcs M3MEHeHWeM HarnpasfieHus Npoknagkm Tpyo (CamokomneHcauunen) unum MOHTaXoM KomneHcaTtopos Tuna "U".
KpenneHue TpybonpoBoaoB crieayeT BhIMOHATL NPU NOMOLLM AepKaTenel ¢ npoknaakon n3 EPDM.

Ecnu B koHAMUMOHEpPax NpegnonaraeTcsi UCNoNb3oBaTh He Boay, a Apyryto pabouyto cpeny ((bpeoH, aMMuak, 3TUNEHININKOSb
W T.M.), Ha 3TO HeobXxoaMMO Kaxablii pa3 nony4yatb cornacue npounssoautensi Tpyé NIBCO.

OTUneHrmnuKonb Npu KoHueHTpauumn 40% SBRASIETCA OAHMM U3 LUMPOKO UCMOMb3YEMbIX B KOHAULMOHEPAX PacTBOPOB, KOTOPbIN
nosBornsieT paboTaTtb B AvanasoHe Temnepatyp ot - 4°C go +70°C. Ota paboyas cpena gonyweHa NIBCO k pabote ¢ Tpybamu
XMBX FlowGuard Gold™.

MpumereHne cuctembl XMBX FlowGuard Gold™ B koHAMUMOHEpax 06yCrnoBNeHo WMPOKO U3BECTHLIMU JOCTOMHCTBAMM 3TOM
cuctembl. B pesynbrate MHOroneTHero npUMEHEHWst 3TOW CUCTEMbl Ha EBPOMEWCKUX pbIHKaX, Ha CErogHsLWHWA OeHb
NMoOAroTOBMIEHO [OCTATOMHOE KOMMYECTBO KBaNMMULMPOBAHHbLIX CMEeuuanucToB, rapaHTUPYOWMX NpogecCUoHanbHyo
yCTaHOBKY 060pya0BaHus.

Mpumeyanue: C yenbio yaeweBneHns o6opyaoBaHus [onyctumo ucnonb3oBaHue Tpy6 NBX ans orBoaa
KOHOEeHCUPOBaAHHOW BOAbI, TeMMepaTypa KOTOpPou He npeBbiwaeTt 45°C.
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10. TEPMOU3ONAUUA TPYBOMNMPOBOOOB

Tepmousonsauuo TpybonpoBOoAOB NPOM3BOAAT TOMbKO Marepuanamuv, paspelleHHbIMU Ana mcnomnb3oBaHusa ¢ XIMBX
(BCNEHEHHbIN NONNATUNEH, MUKPOMOpUCTas pe3nHa u ap.). KoadduumeHT TennonpoBogHOCTY M30MALMN HE MOXET ObiTb
Huxe, yem 0,040 BT (m-K).

TonwwmHa crost n3onsauuy nogdupaeTcs Tak, YTobbl TeMnepaTypa Ha HapyXHOW NOBEPXHOCTM M30MSILMOHHOIO MaTepuana He
npesblLLana TeMnepartypbl okpyxatower cpeabl Ha 4 °C.

[MpruMeHsaeMble U30NALNOHHbIE MaTepuarbl HE A0IPKHbI BCTYNaTb B XMMUYECKYH0 peakumto ¢ XINBX. B COMHUTENbHbIX Criyyasix
obpavatbes B TexHuYeckyto cnyxby NIBCO.

11. PEKOMEHOALIMU MO MOHTAXY TPYBOMNMPOBOAHbLIX CUCTEM

11.1. OTKkpbITas pa3Boaka Tpy6

Mpwv npoknaake Tpy® NO MOBEPXHOCTU HEOOXOAUMO YUNTLIBATh MpaBuia KOMMNeHcauum TeMnepaTypHbIX YOMHEHN (0ObIYHO
npy 3TOM MCMONb3YKTCA €CTECTBEHHble 00BOAbI U U3rMdbl, obpasyrolimMecss nNpu Npoknagke Tpyd B COOTBETCTBUM C
reomMeTpuen cTpoenunst). MpruHuMasa BO BHUMAHMWE BO3MOXHOCTb MEXaHUYEeCKUX MOBpexaeHu Tpyb u3 nnactmaccsl (npu
HEBBLICOKOW KyNnbType 3SKCnryaTauuu), peKoMeHAyeTcs pasmellaTb UX 3a MIAMHTYyCaMu U MaHensMu, a Takke 3almwartb
YYaCTKW, PacronOXeHHble Ha OTKPbITbIX MecTax, I4e Benuka BEepOSTHOCTb UX MOBPEXAEHUS, NyTEM MPOKMNaAKA BHYTPU
cTanbHbIX TPyO. MNpy NPOEKTUPOBaHUK OTKPLITLIX CUCTEM 0COD0E BHMMaHMe He0OX0aUMO yaensiTb NPpaBUiibHOW pacCTaHOBKE

HEenoABWXHbIX AepXxatenen - HyneBbIX TOYEK 30H TepMOKOMMNEeHcauunn.

11.2. Npoknagka Tpy6 B cTeHax.

Pa3sBoaka Tpyb BHYTpU CTPOUTENbHbIX KOHCTPYKLMIA NOApasaensieTcs Ha NpoKnaaKy:

- B WTpobax;

- B LIAXTax;

- B mony.
Ecnu cuctema He GyaeT 3anmBaTtbes GETOHOM, TO A o6ecneyeHnst BO3MOXHOCTU nepeMeLLeHnst TpyGbl ¢ ropsivelt Bogoli (B
cucTemax ropsidero BOA4OCHaGXKeHWs U OTOMMNEHUs) BCreACTBME TEPMOYASIMHEHUS] €€ HEOOXOAMMO YMOXUTb B 3aLLUMTHYHO
roppupoBaHHyto Tpyby unu pa3MecTuTb B pyKkaBe W3 BCMEHEHHOTO MOMMATUIIEHA, YTO BbIMOMHSET NUWb YHKLMIO
MeXaHNYeCKOW 1 TEMNSIOBOW M30MALMK, NPU 3TOM TpebyeTcsa npeaycMaTpuBaTh TEMNEPATYPHYIO KOMMEHCaLMI.

Ha TpyGbl B MecTax NpoXoXKAeHWs Yepes CTeHbI UMK NepPEeKPLITUS CrieayeT HaaeBaTb U3oNUpYoLWMe Mnib3bl (MyddThl) U3 Takow
Xe TpyGbl, HO Gonbluero AvameTpa, WM 3acTUYHOMO M3OSMPYHOLLEero MaTtepuana, BbiCTynatlme no o6e CTOPOHbI
nepekpbITUa Ha 15-20 MM, YTO MO3BONMUT MpWU HEOBGXOAMMOCTM Nerko NPOM3BEeCTM PEMOHT yyacTka Tpybonposoga Ges
paspyLleHUsi OTAENOYHOrO MOKPLITUS CTEHbl UM MepeKpbITUS, a Mpu MNPOoKNadKe CUCTEM ropsiYero BOAOCHAGKEHUS U
oTOnNsIeHns 06ecneynT TePMOKOMMEHCALMOHHbIE NepeMeLLeHus TpyG oT Harpesa.

B TexHomornyeckmx Lliaxtax HeobxoAMmMo o6paTWTb BHMMaHWe Ha To, YTOObl OTBETBMEHWE WMMENO TapaHTUPOBaHHYIO
BO3MOXHOCTb KOMMEHCALUMN YATIMHEHWIA CTOSIKA, YTO [OCTUraeTcsl COOTBETCTBYHOLMM pacronoxeHnem TpyGbl unu nytem
MOHTaka KOMMNeHCHPYHoLLEro nrieya (cM. rmasy 5).

B cnyyae gByxTpy6HOro ctosika oba TpybornpoBoga pacnonaratot napansenbHo, COXpaHsisi NOCTOSIHHOE pacCcTosiHUE Mexay
ocsiMu, cocTasnsiowee 80 MM nNpu guameTpe Tpybbl, He npesbiwatoLiem 40 MM. [lonycTUMoe OTKINoHeHKe + 5 MM (ycrnoBus
aBTonpoekTupoBaHusa NIBCO).

lopu3oHTarnbHbIe y4acTki Tpy6onpoBoaa B NoABasibHbIX MOMELLEHUSX Pa3MeLLatoTcs nog NauTamm nepekpbiTus (MoTONKOM
nozdBana), B kaHanax B nony unm 8 6eToHe.

Mpu oTcyTCTBMM NodBana TpybonpoBOA, YKNAAbIBAETCS C YKIIOHOM He MeHee 5 % B HanpaBneHuu oT KpaHero CTosika unu
pagvaTtopa [0 UCTOYHMKA Tenma - B Cllydae HWXHeW pasBOAKM, M OT CTosika nodayum O0 KpainHero ctosika obpaTku (mo

OTHOLUEHUIO K CTOAKaM no,qaqm) - B Cny4ae BerHeVI pa3BoOOKU, 3TO NO3BOSIUT NpU HeobxooumocTu yAaannTtb BOAYy N3 CUCTEMBbI.

Mpoknagka Tpy6 n3 XMNBX Tun |l nog WTykaTypKkon 1 B MOHONUTHOM OETOHE onucaHa B OTAensHon rnase 15.

11.3. 3awmTa nonMmepHbIX TPY6ONpPOBOAOB OT Neperpesa

Bce HarpeBaTenbHble YCTPOMCTBA (KOTMbl, KOMOHKM M [p.), K KOTOPbIM ModcoeaMHeHa cucTtema, BbinonHeHHas u3 XIMBX,
[OMKHbI BblTb Ha BbIXOAe CHabXeHbl WCMPaBHLIMW TEPMOCTATUYECKUMI YCTPOWCTBAMM, WUCKMIOYAOLIMMU BO3MOXHOCTb
nonagaHus B CUCTEMY BOAbI, TeMMepaTtypa KOTopoi npesblluaeT gonyctumyto, T.e. 80°C anga Tuna | 1 90°C gns Tunal ll. C
Lenblo MpefoXpaHeHns MomnMMeEpPHbIX TPyG OT OOMOMHUTENBbHOrO Harpesa WCTOYHUKaMW TEMoSHEepruu, OHW OOIHKHbI
NOACOEOVNHATLCA K HarpesaTernsM npu MoMoLLmM MeTanmnmueckux natpybkos. [na HacTeHHbIX BogoHarpesarenei OnvHa
natpy6ka gomkHa 6biTb MUHUMYM 25 CM, Ans HAMNOMbHLIX PEKOMEHOYETCA NPUMEHATL NaTpyBKku AnnHoi 1 M (0CoBEHHO 3TO
OTHOCUTCS K YCTPOWCTBAM, HapPY’>KHbIE MOBEPXHOCTM KOTOPbIX MOFYT METb BbICOKYO TEMMEPaTypy).

Mpn ncnonb3osaHun obopyaosaHua M3 XIMBX He crnedyeT NMpUMEeHATb KOTIbl C YrofibHbIM WM ApeBecHbIM (TBEpPABIM)
TonnmeoM. PaspelweHne Ha npumeHeHne Tpybbl u3 XMBX NIBCO B NpOTOYHBIX FA30BbIX WU  3MEKTPUYECKMX
BOJOHarpesarensx AaeT nponssoguTenb Tpyb no napameTrpam ycTpoicTs. NponssoanTenb YyCTaHaBnMBaeT Takke crnocob
nogcoeanHeHus Tpyb kK BogoHarpesaTtento (mogayda v 0TBOA BOAb!).
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11.4. l'mppaBnuyeckoe UcnbiTaHue CUCTEMbI

McnblTaHusa cuctembl Ha repMeTM4yHOCTb NpoBOAAT Nnepen 3aKpbiTUeM LUTpO6 N KaHanoBs, a TaKke nepen BbINONTHEHMEM
TepmMounsonaunn. [asneHne, npu KOTOPOM MNpou3BOAUTCA NpoBepKa CUCTEMbl, HEe OOJDKHO npeBblllaTtb MakCuMalribHO
A0onyCcTuMOro gaeneHuna ana otaeribHbIX 3J1EMEHTOB CUCTEMbI.

Mepen Hayarnom MCMbITaHWUS 3aMEHSItOT 3armnylikamy Te 3MeMEeHTbl CUCTEMbl, KOTOpble He pacCyuTaHbl Ha MCMbITaHUS
(NMpepoxpaHUTenbHbIA KnanaH, TepMOPErynupyowuiA KnanaHd, AaTyukv M T.4.) U TOAKIIYaT MaHOMETP C TOYHOCTbIO
nsmepeHusi oo 0,01 Mna B MmecTe, rae oXuaaeTcsi MakcuMarbHoe JaBreHune (Kak npaBusio, 3To camasi HUXKHSIS TOYKa CUCTEMBI).

3anonHsT cUcTeMy X0NoAHOM BOAOW Ha 24 Yaca (npv TeMnepatype B MOMeLLEeHUN He Hke + 5°C), yaansatoT o6pa3oBaBLUMECS
BO3AYLUHbIE MPOBKM 1 UchbIThIBaOT Nog AasneHnem 10,5 atm. OBHapy>KeHHbIE MPOTEYKM YCTPAHSIIOT.

Mocrne NpoBepKy repMETUYHOCTU CUCTEMbI, 3aMONTHEHHOW XONOAHOW BOAOW, CUCTEMbI rOPsSiYero BOAOCHaBKEHVS! U OTOMNEHUS
Npu OTKPLITOW NPOKNaAKe NOABEpPraoTCs UCTIbITAHUIO ropsiyeit BOoAOK, MMetoLLei paboyyto TeMnepaTtypy Ans JaHHOW CUCTEMbI,

nog paerieHnem 10,5 atm. [pogoOmMKUTENBHOCTL 3TUX WUCMbITAHWA - He MeHee 72 4yacoB. B TeuyeHue 3TOro BpeMeHU

npon3BoOnTCA OCMOTP BCeX COEeaNHEHNI, yﬂﬂOTHeHVIVI, a TaKXe KOHTponupyetca pa60Ta KOMMNEeHCaUMNOHHbIX 3rieMeHTOB
CUCTEMDbI.

PesynbraTbhl MCMbITAHUIA ByoyT cUMTaTbCS MOSMIOXUTENBHBIMKU, €CNM BCA cucTema He umeeT Teun. C uenbio obecrnedeHns
MaKCUMaribHON HaAEeXHOCTW, TFepMETUYHOCTb CUCTEMbI MOABEPraeTcsi [AOMNOMHUTENbHOMY HabniogeHuo. Pesynbtarthl
cUMTaTCS NONOXUTENBHBIMU, ECrK 3@ BpeMsi 3-X CYTOYHOTO HabnioaeHns yMeHblUeHe o6beMa Bofbl B CUCTEME HE NPEBLICUT
0,1 % eMKOCTM CUCTEMBI.

BHumaHue!
Bo epems ucnbimaHusi Heo6xodumo noddep)kusamsb NOCMOSIHHYIO memrepamypy, MOMoMy 4mo 3mo Mo)Xem e/1usimb
Ha uaMeHeHue OaeJsieHusl.

Bce ucnbimaHusi OoJDKHbI 6bImb npoeedeHbl ¢ OMK/YeHUeM ob6opydoeaHusi, He npedHa3Ha4eHHO20 OJisi
ucnbimamesibHo20 0aeJsieHus1!

Pe3y.nbmambl eudpaenuqeckux ucnbimaHul Od)OpMﬂﬂfOMCH crneyuasibHbIM aKImom.

11.5. NpombiBKa n ge3nHdekyms Tpyo

Mocne nony4YeHns NoNoXUTENbHBIX Pe3ynbTaToB MMAPaBINYECKOro UCMbITaHWUSA HY)XXHO NMPOMbITb CUCTEMY, UCMONb3YS AN 9TOro
YUCTYIO BOAOMPOBOAHYH BoAy. Mo HAanopoM BOAbl U3 CUCTEMbI YAANATCS BCe MeXaHU4Yeckue 3arpsasHeHuns, Haxoasimecs
BHyTpu. Bogy, KkoTopoil npombiBanuchb TpyObl, HYXXHO MOABEPrHYTb (PUSUKO-XMMWUYECKOMY aHanusy B aTTecTOBaHHOW
na6opatopun. Ecnv pesynbTaTthl aHanM30B yKasbiBaloT Ha TO, YTO HYXXHa Ae3MHEKLMs, TO MPOLECC 3TOT HY)XHO NPOBECTU C
NpUMeHeHeM BOAHOMo pacTBopa XMOPHOM M3BECTU B TedeHue 24 YyacoB. o UCTeYeHN 3TOro BpeMeHU OCTaTKM Xropa B Bofe
[OIKHBI cocTaBnsATb okorno 10 mr Cl,/am’. Mocne AesvHdeKLuMn 1 criycka XINOpHOM BoAbl U3 Tpy6 Ux HEOBXOAWMO CHOBa
NPOMbITb, NOKa 13 Tpy6 He GyAeT BbITEKaTb YMCTas Boaa.

Mo okoHYaHUU 3anosIHSIemcsi aKm rPoMbI8KU cucmemMsbl.

11.6. PerynupoBka cuctem

Cuncrtema xonogHoro BoOAOCHaOXEHUs cunTaeTcs OTperJ'II/IpOBaHHOIZ TOrga, Korga Hamnop BOAbl COOTBETCTBYET TEXHUYECKUM
ycnoBmaM paxe B CaMbIX BbICOKO pPacCnofioXXeHHbIX To4dKaX I'IOTpe6J'IeHVIFI, a BpemMA HanoJIHeHUA CMbIBHbIX 0aykoB He

npeBbILIaeT:
- B LLUKONax, TeaTpax, KOHUEePTHbIX 3anax- 1 MUH.,
- BaAMWUHUCTPATUBHbIX, MPONU3BOACTBEHHbIX 34aHUAX N XUIbIX AOMaX - 2 MVH.

CuncTeMbl BoAOCHabXeHNst HYy>KHO perynmpoBaTh B COOTBETCTBMM C TEXHUYECKOM JOKYMEHTaLUMen nnm cornacHo TpeboBaHusaMm,
COrfacoBaHHbIM C 3aKa34MKOM.

PerynvlpOBKy nogayu ropﬂqeﬁ BOAbI NN LNPKYNALMN BOAbl B OTOMUTESNTbHbIX CUCTEMaX NPOMN3BOOAT TepMoperynatopamu.

MNepen Ha4yanom peryrmpoBKM CUCTEMbI HYXXHO OTPErynMpoBaTh paboTy UCTOUHMKA TeNnna, NpoBepuTL paGoTy LIMPKYMSALMOHHBIX
HaCcoCOB, a Takke COOTBETCTBUE UCTONHEHNS U30NALMM TPEGOBAHMSIM [OKYMEHTaLMK.

N3mepeHre TemnepaTypbl ropsiyeii Bogbl 4OMKHO MPOM3BOAUTLCS MPOBEPEHHBIMY TEPMOMETPaMM C LIEHOW AefNeHns He MeHee,
yem 1°C. [JaTunk TepMmomeTpa AOMKEH ObITb NOMHOCTLIO MOrPYXXeH B BOAY, KOTOPas BbIXOAMT 13 KpaHoB. O6opyaoBaHune ans
ropsyen BOAbl CYATAETCS OTPErynMpoBaHHbLIM, €CNW U3 KaXAoro MyHKTa Habopa BbIXOAMT BOda, Temnepatypa KoTopoWn
COOTBETCTBYET TEXHUYECKON JOKYMEHTALMN, C OTKITOHEeHNeM +5° C.

Mocne BbINONHEHMS BCEX YKa3aHWI, CBA3AHHBIX C PErYNIMPOBKOM CUCTEMBI, HYXXHO caenaTb 3anvcb B CTPOMTENbLHOM NacnopTe.
CopeprkaHue 3anncy AomkHO ObITb NOATBEPXKAEHO NPEACTaBUTENEM 3aKa3qmKka.
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12. CKNAAUPOBAHUE N XPAHEHUE

Tpy6bl v coeamHnTeny na XrMBX n NBX MoOryT XxpaHnTLCS Kak B MOMELLEHUSAX, TaK M Ha OTKPbITbIX MoLagkax.

Mpw cknagupoBaHny NoA OTKPbITEIM HE6OM TPYObI AOMKHBI ObITh 3aLLULLEHBI OT COMNHLA ( YNsTPadnonNeToBbIX NyYen cnekTpa).
Y1066l TPYObI He MeperpeBanunCb, UX Henb3si 3aKpblBaTb rEPMETUYHO, HeobxoaMMO obecneynTb CBOOGOAHYI LIMPKYNSUmto
BO34yXa.

Tonbko Tpy6bI n3 XNBX FGG™ Type |l MOXHO XpaHUTL Ha OTKPbITLIX Nowaakax 6e3 3awuThbl, T.K. ynsTpacduoneTosble
Fly4¥ Ha HAX He BO3AEeNCTBYIOT.

Kpome Toro, TpyGbl He AOMKHbI NOABEPraTbCs U3rmbam 1 MexaHUYeckuM nospexaeHnsiM. Henb3aa xpaHuTb nnacTMaccoBsble
TpyGbl BMeCTe ¢ MeTanmyeckumm. TpyGbl 6oMnbLLOrO AvaMeTpa AOMKHbI pa3MeLLaTbes cHudy. CknagnpoBaHmue AonycKaeTcs He
Gonee, YeM B ceMb PSAOB, BO U3bexkaHue AeopMaumnm TpyO, HaXOAALWMXCS B HYXXHUX psiaax.

Mpu Temnepatype Hwke 0°C nsnenus na MBX cTaHOBATCS XPYNKMMU, NOSTOMY NepemMeLLaTb UX CrieayeT C OCTOPOXKHOCTLIO.

Mpu xpaHeHun BHYTPUM 3aaHus TpyObl JOMKHBI pasMellaTbea Ha cTennaxax. XenatenbHo, YToObl OHM ObINN YNOXeHbl Ha
CNIOLUHBIX NPOKNaaKax no Bcen AnuHe Tpyobl; eCnn HET Takon BO3MOXHOCTHW, TO PACCTOSAHUE MEXAY MPOKNnagKaMmn He JOMMKHO
npesblwatb 1 M (LUMprHa NPoKNaakm He MeHee 8 cm).

CoefMHWTENbHBbIE 3NEeMEHTbl XPaHSAT B CreuuanbHbIX KapTOHHbLIX YNakoBKaXx, NPefoXpaHsitoWwmx WX OT 3arps3HeHuin u
NOBPEXAEHWN ()KenaTenbHO BHYTPU 30aHNS).

MpaBunbHoe XxpaHeHWe TPy6 U cCoeaNHUTENBHBIX 3NIEMEHTOB YMEHbLLAET BEPOSITHOCTb BOZHUKHOBEHMS NMPOBNeM Npu MOHTaxe.
Mepen Ha4anom MoHTaxa HeO0BXOAMMO KX NMPOBEPUTL, YTOObI y6eanTbCsi B OTCYTCTBUM MEXaHUYECKMX MOBPEXOEHWIA.

13. KINIEEBOE COEANHEHUE 3NIEMEHTOB U3 XMNMBX 1 NBX

CoegnHeHve Tpy6 n anemeHToB u3 XIMBX u MNBX npousBogutcs npu MOMOLLM arpeccuBHbIX KreeB. Knen pacTtBopsieT
NMOBEPXHOCTU CTEHOK COEAUHSIEMbIX 3MEMEHTOB, B pe3ynbTate Mofy4YyaeTcs MOHOMUTHbBIA MaTtepuan (npoucxogut
Aanddy3noHHoe coeUHEHNE).

Tpyby HeobxoaMmo NoaroToBUTb AN cknemBaHusa. CHavyana oTpesaloT HyXHbI MO pa3Mepy OTpes3oK Tpybbl, MOMb3ysChb
cneumanbHbIMN HOXXHULAMK (prc.34), a onga 6onbLUnX AnameTpoB Tpyd — ponvkoBbiM Tpy6opesom. MoXHO Takke ncnonb3oBaTb
HOXXOBKY A5 MeTarnna ¢ Menko3ybbiM NONOTHOM, MPK 3TOM HE0BX0AMMO 0becnevnTb NepneHanKyNSPHOCTb NIIOCKOCTY pe3aHus
k ocn Tpybbl. Bo n3bexaHue casuraHvs cnos kKrnes npu BBeAeHWM TpyObl B COEAMHUTENDb C TOPLIOB TPYO nepes cknevBaHMem
CHVMMatoT dhacku cneumanbHelM dackocHumartenem (puc.35), HaxgadHon ByMaro UNM HanWIbHUKOM, 3aTeM CyXOW YUCTOW
TPSINKON yAansioT ¢ TpyObl ONWUIKK 1 ApYTUe 3arpsa3HeHus.
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CnepgytoLwmn atan — 3To NpMMepKa coeauHeHus “Hacyxo”, npu aTom Tpyba formkHa cBOOOAHO BXOAMTb Ha 2/3 rmybuHbl rHe3aa
duTunHra (pmc.36).

Mepen cknenmBaHnem coegmHsieMble NoBepXHOCTH obpabaTtkiBatoT ounctutenem PRIMER , koTopblii ONONHUTENBHO oYMLaeT
1 CMSIT4aeT MOBEPXHOCTU, YTO CNOCOOCTBYET Ny4yLeMy NPOHUKHOBEHUIO KINest BHYTPb MaTepuana.

Mpu ncnons3oBaHum knest XNBX ONE STEP ans Tpy6 XMNBX avameTpom A0 2” o4ncTUTENb MOXHO HE MPUMEHSATD.
OuuncTutenb He OOMKEH CTekaTb C NoMaska, 3aTekaTb B [eTalb, OH NWb CMayMBaeT NoBEPXHOCTb. Knew MoXeT ObITb Kak
cneumnanbHbIv Tonbko anga MNBX unu XMBX, Tak 1 yHMBepcanbHbI — Ang 060Mx TUMOB NriacTMace (MoMasokK A5t HAHECEHUS Kres
3aKpEenIIeH Ha KPbILLKE M HAXOAUTCS BHYTPY DaHOUKM).

[Insi BbINOMTHEHNSA MOHTaXHbIX PaboT NpY HU3KUX 1 OTpULLaTENbHbIX TemnepaTypax (40 — 20° C) npyMeHS0T BCENOroaHbIn Knen
ALL WEATHER, Bbinyckaembinn otaenbHo ans MNBX, a Beinyckaembivi 4na XMNBX knen FGG T 2 aBngaeTca BCeNOroaHbIM.
Tpy6y (puc. 37) nokpbiBakOT TONCTLIM, @ THE3A0 (PUTUHIA TOHKMM CIOEM Kies U BBOAAT TpyOy B rHe340 hUTUHra Ha BCHO ero
rnybuHy. 3atem npoBopadmBatoT TpyOy Ha 90° Ansd paBHOMepHOro pacnpegeneHuns knes (puc.38) n gepxart coeguHsiemMble
3MNeMeHTbI CxXaTbiMy BAONb ocy B TedeHne 15-30 cekyHz (puc.39).
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310 HeobxoamMmo genatb B CBA3M C TeM, YTO rHe340 (PUTMHrA MMeeT HebOMbLUYyH KOHYCHOCTb, MPeAyCMOTPEHHY Ans
KOMMNEeHcaunn OTKITOHEHU Nno AnamMeTpy u obecnevyeHns HaaeXHON repmMeTusauun KneeBoro COeAMHEHNs, U B HaYyarnbHbIN
MOMEHT CKMNenBaHWs CO3[aeTCA rMAPaBNVYECKUi KINWH, NbITALWMNCA BbITONKHYTb TpyOy 13 rHesga duTtuHra. 3a Bpems
yOepXuBaHUs AeTanein B CKaTOM COCTOSIHWMM KNew ycnesBaeT BnuTaTbCA M AENCTBUME MMOPaBMMYECKOro KrnvHa nponajaer.
CoepfunHeHne rotoso.

[Mpuv npaBunbHO BbIMOMHEHHOM CKITEMBaHUN Ha COeAMHSAEMbIX MOBEPXHOCTAX co3aaeTcs "NoBsi3ka" U3 knes — Ha rpaHue Topua
(UTUHrA U HapyXHOW MOBEPXHOCTU TPYyObl CHapyxu obpasyeTcs TOHKWMIA Banuk. M3nuwku knes ynansiioT TPsSinkon.
CoenwnHeHve Tpyb anameTpom 6onee 2" peKoMeHAYeTCsl BbIMOSHATL BOBOEM.

CnenyeT NOMHUTL, YTO BpeMsl CKNEeUBaHUSA 3MIeMEHTOB
(oT MOMeHTa HaHeceHUA Knes Ao NpoBopaYMBaHUA TPYObl B rHe3ae BKIIOUUTENLHO)
HE OOJMKHO NPEBbIWATb 1 MUHYTbI !

Ecnu coeamHeHne areMeHTOB He NPoM3oLLIIo (Hanpumep, BCNeACTBIE CULLIKOM GbICTPOro BbiChbiXaHWs! Kres), crieayet CHoBa
HaHEeCTU Krel Ha TpyBY 1 PUTUHT U MOBTOPUTL BCHO MPOLIeAYPY COEAMHEHUS.

Ecnun npu MoHTaxe cucTembl MOBOPOT OAHOMO M3 3MEeMEHTOB Obln NPOU3BEAEH He B TY CTOPOHY, B TeYeHMe 3-X MUHYT nocrne
OKOHYaHWSA CKINeuBaHUsi COELAMHEHWE eLle MOXHO pasbeduHWUTb, NMOBTOPHO HamasaTb MOBEPXHOCTU KIeemM U COeAMHUTb
3MEeMEHTbI C HYXHOW opueHTaumein. Ecnu Bpems ynyweHo, Tpyby npuaercs oTpesaTb M BbIMOMHUTL COEAUHEHME Yepes
OOMONHUTENbHYI0 MyddTYy U OTPe3oK TpyObl, C MOBOPOTOM 3rieMeHTa B HyXHyl CTOpoHy. CoeauHeHUsi, BbIMOMHEHHbIE
NpaBuUIIbHO, ObITb HErEPMETUYHBIMU HE MOTYT — B 9TOM Ha[1€XKHOCTb CUCTEMBI.

Bpewmsi, HeobxoaumMoe AN NprobpeTeHus coegmnHeHneM Tpebyemoi MPOYHOCTU, 3aBUCUT OT TeMmnepaTypbl, Mpu KOTOPOii
NPOU3BOAUTCS CKIlenBaHWe, ¥ AMaMeTpa coeauHAeMbIX arieMeHToB (Tabn. 12).

Temnepartypa, Bpems Bpems oo Hayana ucnbiTaHus™
npw KoTopon DOuametp Tpy6b1 | NprobpeTeHust AaBneHvem
NPOUCXOOMT CKrenBaHue NpPOYHOCTM 1,05 MMa
no 1.1/4* (32 mm) 15 MUH. 1 yac
nmoc 15 - nntoc 40 °C | A0 27 (50 Mm) 30 MVH. 2 vyaca
Ao 8” (200 mm) 60 MuH. 6 yacos
Ao 11/4* (32 mwm) 1 yac 2 vyaca
nntoc 5 - nrtoc 15 °C | A0 27 (50 mm) 2 yaca 4 yaca
Ao 8" (200 mm) 4 yaca 12 yacoB
Ao 11/4% (32 mwm) 3 yvaca 8 vacos
muHyc 20 - nrtoc 5 °C | A0 2" (50 mMm) 6 yacos 16 yacoB
A0 8” (200 mm) 12 yacoB 48 yacoB

*Mpu BNaxHoCcTU Bo3gyxa Bbllwe 60% ykasaHHOe BpeMsi criedyet yeenuunTb Ha 50%.

Tabnuuya 12.
Bpewmsi, Heob6xodumoe 95151 npuobpemeHusi coeOuHeHUeM mpebyemoli npoYyHocmu

BHumaHue:
1. na moHTaxa cuctem u3 MNBX n XMNBX cneagyet ncnonb3oBaTb TOMbKO cneuuanbHble KNeu, peKoMeHAOBaHHbIe
NIBCO.

2. 3arycTeBLUWUI, U3BMEHUBLUUMA LIBET U C UCTEKLLMM CPOKOM rOAHOCTU KIel UCNoNb30BaTh KaTeropuyecku sanpewaerca!
He ynotpebnatb pacTBOopuUTens Ans ero pasdéasneHus!

3. MpumeHsiemMble Kneun nerko BocnnameHsitorca! HeoGxoaumo ux XpPaHUTb B repmeTMquﬁ ynakoBKe U paGOTaTb C HUMUN
BAasivM OT UCTOYHUKOB OrHA!

4. MNpwu paboTe B 3aKpbITbIX MOMELLEHUSIX crieayeT obecneynBaTb XOPOLLYH BEHTUIISILUIO paboyero mecTta u nsberatb
BAbIXaHWSA NapoB pacTBOpUTENS.

5.He AonyCKaTb nonagaHUA Knes Ha KOXY.

B Tabnuue 13 npuBeaeH pacxoq Krest npy MoHTaxe TpyGonpoBo4OB pasHbIX AVaMETPOB.

OnameTp TpyObI nBXx XMNBX
1/2” (16 mm) 75 82
3/4” (20 mm) 50 55
'E (25 Mm) 31 34
11/4” (32 mm) 30 33
1172 (40 Mm) 21 23
2” (50 mm) 15 17
21/2" (62 Mm) 11 11
3" (75 Mm) 10 10
4" (100 mm) 7 7
6" (150 mm) 2 -
8” (200 mm) 1 -

Ta6bnuuya 13. Konuyecmeo coeduHeHull, 8bINnosIHSIeMbIX KiieeM o6Lemom 0,1 11
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Hopwma pacxopa ounctutens PRIMER cocTtaensieT 1/3 oT Hopmbl pacxofa knesi.

Mpun coeanMHeHNn cMcTeMbl XONOAHOTO BOAOCHAOXeHMSA ¢ npubopamu 1 cMCTEMaMK, BbIMOMIHEHHBIMW U3 OPYrMX MaTepuarnos,
MOXHO Mcnonb3oBaTb pe3bboBble coefnHuTeNbHbIE MydThl 13 MNBX. B cnuctemax c ropsiyen Bogon AN TakMxX COeaUHEHWN
NPUMEHSIIOTCS crieumarnbHble pe3bboBble Nnepexoabl NNacTuk/ MeTans.

Ecnn Heobxogumo coegmHutb Tpyby m3 MNBX c Tpy6on 13 XIMBX, npuMeHsitoT cnewumanbHbIi NePexoqHNK, MO3BOMSALLNNA
COoeaVHATb TPYObl C pa3HbIMU HaPYXKHBIMW AnaMmeTpamu.

14. MOHTAXHbIE 3AMEYAHUA

¢ HarpeBatenbHoe 06opygoBaHve, Kk KOTOpoMy nogknoyaeTca Tpybonposog u3 XIMBX, AOMKHO uMETb YCTPOMCTBO,
npegoxpaHstowee Tpybbl OT neperpesa. [nactmaccoBblie TPyObl Kak CO CTOPOHbI FOPSYE, Tak U CO CTOPOHbI XONOAHOW BOAbI
NOAKIYAIOTCA K UCTOYHUKY Temna Yepes OTpe3kn cTanbHbIX (MegHbIX) Tpy6 ANMHON MUHUMYM 25 cM (3TO 0co60 BaXHO Ans
HarpeBaTenbHOro 06opyaoBaHus, y KOTOPOTro Hapy>KHble MOBEPXHOCTM MOTYT AOCTUraTb BbICOKOW TeMNepaTypbl).

¢ Bcneacteue HM3skoro koaddumumeHTa TennonpoBogHocT Tpyobl n3 XMNBX n MBX He 3anoTeBatoT. OTnagaeT HeobXoaNMOCTb
B M3onsaumMu Tpy6 ANsi XONOAHOW BOAbI, MPOSIOKEHHbLIX BHYTPU 30aHUS. OTO sIBMEHME MOXET MMETb MEeCTO TONbKO B
NMOMELLIEHNSAX C O4EHb BbICOKOW BNaXKHOCTLIO 1 TeMnepaTypol Bo3ayxa (6aHsx, AyLUEeBbIX, MpavyeyHbIX U T.A.).

¢ Paszeogsiume pr6b| (ypOBHM) LUEeHTpanbHOro otonfieHna crnegyet u3onmposatb COrMacHo ﬂeVICTByPOLIJ,VIM HOPMaTnBHbIM
OOKyMeHTaM.

¢ He gonyckatb 3amep3aHus Boapl B Tpy6ax. Ecnu a1o nponsoLusio, creayeT nogorpeTts Tpy6y deHom, a 3aTem 3an3onmpoBsars,
yTo6bI NpPesoTBpaTUTL oYepeaHoe 3amepsaHue. [pyn HeobxogmMMocTu, pa3pesatb TpyOy 1 nogasath B Hee HacOCOM
Tennyto Boay. OTKPbIThIV OrOHb AJ151 pa3MOpPaXKMBaHUS HE MPUMEHSATD.

¢ CMOHTUpOBaHHbIN Tpybonposoa HeobxoamMmo ucnbiTatb npu gasnexHun 1,05 MMa B TeveHue 4vaca. B Tennytwo norogy
UCMbITaHNE MOXHO HavMHaTb yXe yepe3 60 MWH. nocne BbINOMHEHUSA nocnegHero coeguHeHuns. Crneayet NOMHUTL, YTO
npobHoe AaBneHne He MOXeT NPEeBbILLIAaTb MakcMarbHO AOMNYyCTUMOrO AaBMNEHUS 41151 OTAENbHbBIX 3NIeMEHTOB CUCTEMBI.

¢ [ns TpyGonpoBodoB, NpoknaabiBaeMblX Mo WTYKaTypKOW U B GETOHE, UCTbITaHWe NPOBOAMTCS [0 OLUTYKaTypUBaHUS UMK
3anm1BKu.

¢ [Mpy n3meHeHnn HanpaeneHus pr6bl 1 Npu BbiXoge ee u3-nog LWTyKaTypkn unu OeToHa HY>XHO NMPUMEHATb NOPUCTYHO
n3onauuto, Kotopas obecneynT BO3MOXHOCTb nepemMeLlleHns, BO3HMKaroLero npu paclimpeHmnm pr6.

¢ B mectax, rge npu akcnnyaTtauum CyllecTBYeT BEPOSTHOCTb BO3HWKHOBEHWUSI OOMbLUMX MEXaHUYeCKUX YCUIUIA (KpaHbl,
cMecuTenu, ronoBku Aylla u Ap.), PEKOMEHAYETCS MPUMEHHATb YCTAHOBOYHbIE (MOHTAaXHbIE) YrOnKkW, 3akpennsemble Ha
MOHTaXHOW nnacTuHe (puc. 40).

Puc. 40

MpYMEHSATCA Yromnku C KpenneHmeMm:

a) PB/PB — meTtannuyeckune, ANs XornogHow Boabl;
6) KB/PB — u3 XINBX, ons ropsyen Boabl;
B) KB/PB — meTannonepexoa, A5 ropsyen Boabl U CUCTEMbI OTOMMEHNS,
roe:
PB — pe3bba BHyTpeHHAs B MeTanne,
KB — kneeBoe BHYTPEHHEE COEMHEHVE;
) MOHTa)XXHas NnacTMHa C YCTAHOBMEHHbIMW Yronkamm nog CMecuTenb AN ropayeit U XONnoaHoW BoAabl;
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¢ [ns ynnoTHeHns pe3bboBbix coeanHennii n3 XMNBX n NBX npumerseTca TecpnoHoas neHta (PYM) unu nonvnamugHas HUTh .
3aTaruBaHne Taknx pe3bboBbIX COeANHEHWIN OCYLLIECTBNAETCS OT PYKW, NPy HEOBXOAMMOCTN MOXHO OCTOPOXHO NMOATAHYTH
coedvHeHVe Npy NOMOLLM Krtova Makeumym Ha 1,5-2 oboporTa.

¢ Ha tpyGonpoBoaax Ans ropsiyen Bofbl HEMNb3s OCYLLECTBMATL MOHTaX METaINIMYECKOr0 COEAVHUTENS!, UMEIOLLIETO HAPYXKHYHO
pe3b0y, C mnracTMaccoBOW TpyOONW, MMetoWwen BHYTPEHHIOW pe3bby. VCcKMnveHne CcocTaBnsloT CoeauHUTENU C
OONOMHUTENBbHBIM TOPLEBLIM YNOTHEHWEM MNAcTMacCcoBOW YacTu Aetanu (cMm. katarnor, cTp. 39, KonoHka 2, koabl 4703-
005(007,010). OonyckaeTcs npuMeHeHWe cneumanbHbIX COeAUHUTENEeNn, no3sonsolmx obecnednTtb paboTtocnocobHoe
coeJHeHNe MeTarnna c NnacTUKoM.

¢ [poCcpoYeHHbIN Kren, 3arycTeBLUMA OO0 KeneobpasHOro COCTOSHUS U U3MEHVBLUMIA LBET, MUCMOMNb30BaTb KaTeropnyecku
3anpeLyaetcs. He ynotpebnatb pactBopuTtenu Ans ero pasbasnexHus!

¢ Pesky Tpy6 Heo6xo4MmMo Npon3BoAMTb crieLmanbHbIMU HOXHULAaMK. MOXHO Ans 3TOW Lenu Ncnonb3oBath 00bI4HY0 HOXOBKY
anst metanna (puc. 41), Ho Nnepes cknenBaHUEM CIeQyeT CHATb Ha Tpybe dhackm (M3HYTPU U CHAPYXK) U TLLATENBHO O4YUCTUTb
TpyOy OT CTPYXXKM 1 OMUIIOK.

Puc. 41

. MpoBepHyTb TPyGy 2. Pe3ka HOXHMLAMM Peska HOXOBKOIA

¢ B TOuKax HenoaBWXKHOrO KpenneHus Tpyo Mexay HapyXHOW MOBEPXHOCTbIO TPYObl Y 32XKMMOM HeobX0OaMMO MPUMEHSATH
ynpyrve npoknagku n3 ceptndunumpoBaHHoro n pekomeHgosaHHoro NIBCO matepuana EPDM.

¢ B mecTax nepexoaa Tpy6 Yepes CTEHbI U NEPEKPLITAS PEKOMEHOYETCSA MPUMEHATL MOPUCTYHO U3OMSALIMIO UIN NNIaCTMAacCoBbIe
TUIb3bl.
15. PEMOHT TPYB U3 XMNBX N NMBX

B cnyyae nospexaeHus Tpybbl criegyeT Bbipe3aTb NOBPEXAEHHYIO YacTb W, €Cru ABa KOHLUA TPyObl MOXHO NOATAHYTb APYT K
OpYyry, - CKNenTb NX MPY MOMOLLM OHOW coeanHuTenbHom MydThl (puc.42 a). Ecnu TpyGbl NOATAHYTb HEBO3MOXHO — U3TOTOBUTH
BCTaBKY 13 OTpe3Ka Takow e TpyObl 1 BKNeUTb e€, NCnonb3ys ABe coeanHuUTeNbHble MydThl (pnc.42 6).

a) CoeanHUTb KOHLbI
W CKMNeUTb C NMOMOLLIbHO

MyThbI

//'

7 ©

6) BkneunTb HOBbIN OTPE30K
TPyObl C NOMOLLBIO ABYX

\ COEeOVHUTENBHBIX MydOT

BbipesaTb
NoBpeXaeHHbIN
y4acToK

Puc. 42
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B criyyae nossneHus Te4mn us outrHra cambii HaAeXHbIN METOA PEMOHTA — yAanuTb ero BMECTE C OTpeskamu Tpyb 1 3aMeHnTb
HOBbIM, UCMOSb3Ys TAKWE XXe OTPE3KMN TPYO 1 coeanHUTENbHBbIE MydTbI (pUC. 43).

BblpeSaTb nporekawwiee
KOJ1eHO BMeCTe C OTPE3KOM

CkrnenTb HOBOE KOIEHO C OTpe3kamu Tpyb 1

Puc. 43 TPyOb! ‘/,, BKJIEMTb HA MECTO NPU NOMOLLM ABYX
O COEANHUTENbHBIX MyddT

16. NPOKITAOKA CUCTEM NOA WTYKATYPKOMA U B MOHOJIUTHOM BEETOHE

Tpy6onpoBogHble cuctembl n3 XIMBX FlowGuard Gold™ Type |l MOXHO NPUMEHSATL B CKPLITOM NPOKaake B croe 6eToHa unm nog,
LUTYKaTypKOW, €Cnu rapaHTMpOBaHO OTCYTCTBME CMELLEHNS CTPOUTENbHbIX KOHCTPYKUMIA OTHOCWUTENbHO Apyr Apyra,
BbI3bIBAIOLLErO Cpe3atolme HanpskeHus, Ha KoTopble NONMUMEPHbIN TpybonpoBoa He paccyuTaH. 3anuBaTe B HETOH MOXHO
TOMbKO KreeBble COeanHeHNs Tpy6, pasbopHble — Hernb3s.

Mpw ckpbITON Npoknagke B 6eTOHe, BbINONHAEMO 6e3 n3onaumm Tpy6, BbINOMHATL TEPMOKOMMNEHCATOPbI HE HYXHO.
JlTabopaTtopHble uncnbiTaHus, NpousBeaeHHbIe komnaHuen Lubrizol, nokasanu, 4To cunbl TennoBoro pacwmpenuns Tpyo XIMBX,

HaxoasLwmxcs B cnoe 6eToHa, yMeHbLIAKTCS A0 BENUYMH, He BO3AEWCTBYIOLMX Ha TPYOy 13-3a cun TpeHns mexagy 6eTOHOM 1
Tpy6oW, OHU Kak Gbl KOMMEHCHPYIOT APYr Apyra.

Hanpumep, npu nameHeHnn Temnepatypsbl Ha 55 °C: rae:
MakcuMarnbHas aedopmaLms a1l — koadppmumeHt Tgnnosoro pacLumpeHuns
_ XMNBX -6,2 -10™ 1/K
e=At-(a1-a2), 02 - Koa(P(PULMEHT TEMOBOro PacLUMpPEHNs
GetoHa — 4,5 - 10° 1/K
€=0,0032
_ CnepoBaTtensHo, HanpspkeHue B Tpybe n3 XMNBX paBHo:
o=E -¢(MMNa) o = 2482 -0,0032 = 7,9 (MMa), rge

E — mogynb ynpyroctu tOHra.

Honyctnmoe HanpsikeHne ansa T1py6 XMNBX pasHo 48,3 Mla, a pacyeTHoe HanpsbkeHne — 7,9 MIa, 4To 3HaUNTENbHO MEHbLLE
[OonyCTUMOTO.

OTa cnocobHOCTb K KOMMeHcauuu BO3pacTaeT MNpPOMOpLMOHanbHO YBEMUMUEHU AuameTpa Tpybbl, TO ecTb nnowagu
noBepxHocTn Tpybonposoada, 1 Yem oHa Gonbllue, TEM HUXE BO3HUKAMOLLME HAMPSBKEHUS!, YTO U No3BonsieT obontuch 6e3
YCTPOMCTBA creLmarnbHbiX KOMIEHCATOPOB MNPy CKPbITOW Npoknaake Tpy6. Ho npu aTom TonwmHa cnosi 6eToHa, 3akpblBatoLLero
Tpy6y, 1 paccTosiHue Mexay cocefHumu Tpybamu, 3anuTbiMu B 6eToH (puc. 44 ), obsisaTtenbHO AOMKHbI ObiTe HE MeHee
BENVYMHbI, NpUBeAeHHON B Tabnuue 14.3To —rnaBHoe TpeboBaHue.
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HapyxHbit guametp D 15 mm
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Ta6bnuuya 14. TonwuHa csioss 6emoHa

HapyxHbin anametp Tpyobl D, Mm 15 20 25 32 40 50
MwuH1manbHas TonwmHa crnost 6etoHa Hmin, mm 25 33 43 54 66 83

[na Tpy6el Anametpom 15 MM MUHMManbHas ToNWMHa cnos 6etoHa (rmybuHa 3anoxeHus) onpegeneHa pacyeTHbIM MyTeM:
Hmin=25 mm. [na kaxgoro nocnepytowero agnamerpa Tpyb ata BenuuuHa, kak MMHMMYyM, B 1,3 pasa 6onblue, 4yem Ans
npeablayLuero.

Tpy6GonpoBog nocre BbINOMHEHUS BCEX onepauuil AoMmKeH ObiTb MPUKPENneH kK apMaTtype, GETOHHbIM KOHCTPYKLMAM WK
3akpenseH B LWTpoGe NNacTVKOBLIMU LUTATHBIMU AepXaTensmMy U NofM3aTUIIEHOBLIMU XOMyTamu — ANs NpefoTBpalleHus
CMeLLeHUs BO BpeMs 3anvBK1 GETOHOM UMW HAMOXEHUS LITYKaTypPKU.

Pa3BoaKy ropumaoHTasbHbIX y4acTKoB TpybonpoBoaa XenaTenbHO BbINOSHSATL NOBEPX apMaTypbl, YToBbI Npu 3arpy3ke 6eToHa
onanybky Tpyba onvpanack Ha apmaTypy, a He yaepXxuBanach Kpenexom, KOTopbIi MOXET pasopBaTbCsl UM PacTAHYTHCS, NpK
3TOM TPY6ONPOBOA MOXKET OTKITOHUTLCS OT TPACChl MPOKMaAKM M MOMYYUTb MEXaHUYEeCKUe NOBPEeXAeH . MMaBHbIM TapaMeTpoM
npu 3anueke siBNSieTcs rmybuHa 3anoxeHusa Tpybbl B 6eToH (Tabn. 14). Ecnv HeBo3MOXHO 0becnevnTb peKoOMeHO0BaHHYHO
MVHMMarnbHY0 TOMNLWMHY crnosi 6eToHa, To HeoBXoANMO NPONOXUTL TPYBY NoA apmMaTypon, Ho B 3 —5 pa3 yBenuMUnTb KONMYECTBO
TOYEK KpenneHus ee kapmatype.

Mpy npoknagke BepTUKanbHbLIX y4acTKOB TpybonpoBofa Toxe crnegyeT cobnogaTte TpeboBaHua Tabnuubl 14 no rnybuHe
3anoxeHus. ockonbky Bec 3arpyxaemoro B onanybky GeToHa He OeWcTBYeT Ha TpyOy, pacCTosiHMe Mexay Toukamu
KpenneHust TpyoObl kK apMaType 3aBUCUT TOMNbKO OT AvameTtpa Tpybbl; Ans Tpybbl 1/2” oHo cocTaBnsieT 1 MeTp, a Ans Tpyobl 2"
2 metpa.

MNepen 3anuBkol GeToHa HeoGXoaWMO 06si3aTENbHO MPOBECTU MMAPABMAUYECKUE WUCMbITAHWUS CMOHTUMPOBAHHOIO Yy4yacTka
cucTeMbl npu gaeneHun 10,5 kricm?. Mepes HaYanoM rMAPABMMYECKUX UCTLITAHWI AN repMeTM3aLMn aToro yyactka Ha
cBOGOAHBIX ( HEMOAKIIOYEHHbIX) KOHLAX  TPyO HYXHO YCTAHOBUTHL KrEeeBble 3armnyliku COOTBETCTBYOLLEro pasmepa, a
YCTAaHOBOYHbIE YrOnku A5 NOAKIYEHUs caHTexobopyaoBaHMsl 3aKpbiTh KnanaHoM MaeBckoro unv pesbGoBoi 3aryLIKomn 1
He CHMMaTb MX [0 MOHTaxa obopynoBaHWsi C TeM, YTOObl B TpyObl He monanu CTPOWUTENbHbIA MYyCOp, HacekoMble 1 Menkue
npeameThbl, KOTOPble MOTYT BbI3BaTb 3acopeHue Tpy6, CHUKEHIUE X MPOMYCKHOM CMOCOBHOCTU 1 yXydLLeHWe KadecTsa BoAbl.

Mepen 3anvBkon 6eToHa NPOBEPUTL NOMNOXeEHWE oceln TPy, rMyOuHy 3anoXeHusi, paccTosiHne Mexay Tpybamu n KpenneHue nx
K apmaType, 6€TOHHbIM KOHCTPYKUMsM unu B wTpobe. MNMoBepxHOCTK, € KoTopbiMK ByaeT conpukacateca 6eToH, ocBoboanTb OT
Mycopa, OYUCTUTb OT FPA3N U NbINK (MPOMECTH, MPOAYTb BO3OYXOM) M CMOYUTL MX BOZOW.

3anuBky 6eTOHa HeoBXoaMMO NPOM3BOAWTL MpW paGoyeM [aBreHun B cucteMe 4 — 6 Kr/cM®, KOHTPONb [aBneHus
NPOu3BOAMTCS MO YCTAHOBNEHHOMY MaHOMeTpy. BeToH He JomkeH codepxaTb KPYMHbIX KaMHeW, YTobbl MpW BbIrpy3ke ero u3
koBLwa ( ByHkepa) Tpybbl He noaBepranucb ydapam U MoBpexaeHuto. B cnyyae noBpexaeHus TpybornpoBoda MaHOMETP
MOKaXeT MoTepto AaBneHusi. Hatu v ycTpaHWTb NOBPEXAEHUS B XUAKOM BETOHE MOXHO Cpasy ¥ CpaBHUTENLHO Nerko, a B
CXBaTMBLUEMCSl — 3TO OYeHb TPYAOEMKMUIA MPOLECC, K TOMY Xe, NMPU BCKPbITUM BO3MOXHbI ApYrMe MOBPEXAEHUs NONMMepHOi
TpyObl.

3anuBeka 6eToHa JOMmKHa OCYLLEeCTBAATLCA Takum 0bpa3oM, YToObl BOKPYr TpyG He ocTaBanocb BO3AylUHbIX rmonocTen. [ns
3TOro BepTuKanbHyl Tpyby, MO BO3MOXHOCTM, Crierka nokayvBaloT npu 3anuBke, a AN ynrnoTHeHus 6eToHa BOKpyr Tpyo
MCnonb3yloT AepeBsHHble Tpamboskn. [pu 3anmBke TrOPU3OHTaNbHBIX YYaCTKOB YNMOTHeHWe 6eToHa npon3BOAMTCA
creumanbHo TpaMboBKoOW — rpebeHKoN.

3anuBka BepTMKamnbHbIX Y4acCTKOB LUTPOObLI B CTEHE BbIMOMHSETCSH 3aNMBKON XMAKAM pPacTBOPOM M3 LUTYKaTypHOrO KOBLUA BO
BpeMeHHyto onanybky. 3anvBka LWTpob npou3Boautca pactsopom Mapku M 200 (360 kr noptnaHa-uementa M 500 Ha 1 m>
necka).

MprcoeauHUTENbHBIE 3NEMEHTbI CUCTEMbI — YCTAHOBOYHbIE YTOMKU U3 GpoH3bl, NaTyHu, XMNBX, nMetoLume BHYTPEHHO pe3boy,
06eToHOM (pacTBOpOM) 3anvBaTbh HEe pekoMeHayeTcs. OTM MecTa HeOOXOAUMO 3aMONHATE MOHTaXHOW MEeHon, 4YTo obecneynT
Nerkvin OoCTyn Npu peMOHTE, NMOCKOMbKY NpU 3aMeHe KpaHOB, CMECUTENEN BO3MOXHbI Clyyan NoBpexaeHus pe3bb 1 Bo3HUKaeT
HeobX0AMMOCTb 3aMeHbl YCTAHOBOYHONO yrorika.

Honyckaertcs npoknagka Tpy6 FGG B nonocTtsx NeHOOGETOHHbIX OIOKOB C 3arvBKOM MX PAaCTBOPOM M YMIOTHEHWEM pacTBopa
AnNs UCKIoYeHNs 06pa3oBaHNs BO3AYLLUHbIX MOOCTEN.

Bce BbIxoabl Tpy6onpoBoAoB M3 GeTOHa BbIMOMHATCA B MOMMMEPHbIX rufb3ax (puc.33) ANS UCKMIOYEHWs KOHTakTa Tpybbl ¢
KPOMKOW CTeHbl (Mona) Npyu MexaHU4eCKoM BO34ENCTBUM Ha Tpyby (NoacoeanHeHre unv otcoegnHeHne npubopos v T.0.). Ans
rMnb3 MCMONb3YHTCS OTPE3KM Tex e Tpyb cnedytoLlero anamerpa.
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Brynka BetoH

Tpyba

20

Y
A

3aBUCUT OT AnameTpa pr6bl

100 - 200 /
A -

A

Puc. 45. Bbixod mpy6bi u3z 6emoHa

17. MPABUJA MPOKIAOKU HAPYXXHbIX CETE/ U3 XNBX B FTPYHTE.

TpyGonpoeoabl 13 XMBX MOXHO NpoknaabiBaTh B rpyHTe 6e3 3alUTHOro oy Trnsipa, YTo 3HAYUTENBHO YAELLEBSIET U yCKopsAeT
MOHTaX HapY>KHbIX ceTeit. [Ina obecneyeHuns 6ezaBapuitHol paboTsl TPy6ONpPOBOAa, NPOMOXEHHOIO B FPyHTE, NPOeKTUpoBaHue
W BbIMOHEHMe paboT Mo ero MOHTaXy AOMKHbI OCYLLECTBATLCS C y4eToM Beex TpeGosaHuii Metoamkn NIBCO v cobniogeHmem
psida yCrnoBuii, pEKOMeHO0BaHHbIX MPOU3BOAUTENEM.

Mpn aToM 0Bsi3aTeNnbHO MPYMEHEHWE KOMMEHCATOPOB BCEACTBME HU3KOTO KOIMMULMEHTA TPEHUS Mexay MnacTUKoM M
rPYHTOM M HEQOCTaTOYHOMN YCTOMYMBOCTY FpyHTa K AedhopMaLu.

Mpoknagka Tpy6onpoBoAoB ropsivero BOAOCHaOXEHNS 1 OTOMMEHNS OMKHA BbIMOMHATHCSA B TEMMOU30NSALMN U3 BCTIEHEHHOTO
nonumepa (3Heprodnekc, kadnekc ST n Ap.) ¢ y4eTOM TENOBOrO paclUMpeHust matepuana. TonwuHa Tennonsonsaummn Ha
npsiMbIX y4acTkax TpybonpoBoga MOXET ObiTb He3HauuTenbHol (1-2 cM), a Ha yvacTkax U3MEHEHUs HanpaeneHus Tpyob u
pacrnonoXeHusi KOMNEHCATOPOB AOMKHa ObITb OCTaTOUHOM ANs o6ecneveHus xoga Tpyb OT TEMMOBOro paclUMpeHust (CxaTust).
Xop Tpy6 onpenensetca no meroauke NIBCO a Takke C NOMOLLbIO KamnbKynsiTopa, pa3MeLLeHHOro Ha cante www.nibco.ru
(pa3pen «CoBeTbl») nnu B 4ocTyne ¢ MobunbHoro TenedoHa. [ins obecneyeHns 3Ha4umMTenbHOro xoga Tpybbl HENOCpeaCTBEHHO
Ha KOMMeHcaTopax MOHTaX TEMMOU30nsaLun BbIMOMHSAETCH U3 2-x 1 6onee croes TEMMOM3OMSLMOHHOIO Matepuarna pasHoro
anameTpa. Y4acTku TENon3onauum cneayeT coeanHuTb Mexay cobor CKoTYeM, YTo MpeaoTBpaLlaeT nonagaHne Boabl Nog Hee
W, KaKk CNeacTBUe, YMEHbLUAET TENIONOTEPU.

[onyckaeTcsa npoknagka B rpyHTE y4acTKOB CETEW BOAO- U TENNOCHabXeHNsa HeGOomMbLLION NPOTSHKEHHOCTU 6e3 BbINONMHEHUS
TENMoOn3oNALMN, ecrny pacyeTHble NoTepu Tenna He3HaumTenbHbl (TennonposogHocTb XMNBX — 0,14 Bt/m°C). lMpu atom
cobnogeHne MeTooMKN MOHTaxa CTporo ob6si3aTenbHO, a TEennou3ONsUMI0 BbIMOMHAIT TOMbKO B MeCTax M3MEeHEeHWs
HanpaBneHns Tpyo 1 pacrnonoXeHns KOMMNEeHCaTOPOB.

Tpy6onpoogabl n3 XIMNBX He nogaatTcs Koppo3nm, MOSTOMY HET HEOOXOAMMOCTU NPOBOANTL 3aLLMTHBIE MEPOMPUATHS.

MpownssoanTenb pekoMeHayeT cobntoaaTh crieayoLne yCrnoBus:

LUnpuHa TpaHwen gormkHa ObITb JOCTATOYHOW ANs Nnpon3BoACTBa MOHTaXHbIX pa60T n BOHH006p83HOI7I YKnaaku pr6 B Lenax
npenoxpaHeHusa nx oT BNMAHUA TeMnepaTtypbl U NpOCagKu rpyHTa. LUVIpVIHy TpaHWwen MOXHO YMEHbLLNTb, eCiTh CoeaANHEHNe pr6
npon3BeCcTn 40 UX YKNaaku B TpaHLLELO.

LLnprHa gHa TpaHLen

LLar BonHbl - 6-20 M
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MybuHa TpaHLwen 3aBUCUT OT YPOBHS NMpomMep3aHns NnoyBbl. [1nactmaccoBbie TPyObl JOMKHbI YKNaAbIBaTbCs HUXE YPOBHS
npomep3aHus; NpuyeM, TpyObl, TPAHCNOPTUPYOLLME XNOKOCTU, NOABEPraloLLMecs 3amMmep3aHunio, YKNaablBalOTCA HUXKE YPOBHS
npomep3aHns MUMHUMYM Ha 30 cMm.

Harpyska Ha TpybonpoBoa He AoMmKHa NpeBbillaTh NPeaenbHO A0NYCTUMbIX 3HaYEHU AN JaHHOro Tuna TpyObl Npu yCrosuu,
41O TPy6ONpPOBOA pasmMeLLaeTca Ha 4OCTaTOMHOW rMy6GuHe. [lonycTMMbIe HanpshXeHWUs onpeaensoTcs CnpaBoYHO Mo pasmepy v
Tuny Tpybbl, paboyer TemnepaTtype 1 4aBNeHUo B CUCTEME. YUUTLIBAETCS TaKKe Hannmyme NnpocagodHbIX IPYHTOB, MibIBYHOB U
T.n. Tpy6bl noa Aoporon yknaasiBaoTcs B PyTnsape U3 cransHow TpyObl 6onbLuero Agnametpa.

Ons matepuana XMNBX mapkn FlowGuard Gold™ Tun Il MuHumManbHas obuias rnybuHa sanoxeHus (6e3 yueta npomep3aHins)
[ormkHa 6bITh: 06LWmi cnyyvan — 0,6 m; nog aBTo- unu x/goporon — 0,8 M; nog 6eToHHoN NnMTon—0,4 M.

[lHO TpaHLlen JOMKHO HaxoaMTbCA Ha 3adaHHOW rnybuHe, ObiTb POBHbLIM, MMafAKUM, CBODOAHBIM OT KaMHeW W KpymnHbIX
3epHUCTbIX MaTepurarnoB. Ha Hero HackinaeTcs crov necka TonwuHom He MeHee 10 cM 1 ynnoTHseTCa TpamboBkoi. Konnuectso
MenKUX NprMecen B necke AOMMKHO ObITb He 6onee 10%.

MoHTax TpybonpoBoaa, ykrnagsiBaeMoro B TpaHLLEr, MPOM3BOANTCSA CTPOro B COOTBETCTBUE € kneesow TexHonoruer NIBCO.

Tak Kak Ans oTBepAeHVs Kres u npuobpeTeHns NPoYHOCTU coeauHeHun TpebyeTcsa HeKoTopoe BpeMmsi, 3aBucsllee OT
TemnepaTypbl U BNaXXHOCTW OKpYXatoLlel cpedbl (onpedensercs CnpaBovHO U HaxoauTes B npefenax ot 12 go 48 4), o ero
ncteveHus TpybonpoBoa Henb3s NnepemMeLLaTs Unv nogsepratb ApYrM Harpy3kam.

Mpn BLINOMHEHWN MOHTaXa MoA OTKPbITbIM HEGOM HYXHO MPUHATbL Mepbl ONA NPedoTBPalLeHUs nornagaHvs B Kreeble
COedVHEeHUsI TPYHTa M MOCTOPOHHMX YacTuu, ANs Yero nof MecTa COeAMHEHWI NoAKNadblBatoT KyCku opranuTa, daHepsbl,
KapToHa 1 T.N. [Mpu HaHeceHWUN krnest Ha Tpyby eé KoHeL, AoKeH ObiTb NOAHSAT Haf rPYHTOM Ha NpoKMaake, a npy avamMeTpe
TpyGbl Gonee 2-x AOVIMOB — YAEepPXUBaTbCA Ha BECy NMOMOLLHUKOM, KOTOPbIN (PUKCUPYET eé Takke OT NMpoBOpayMBaHuUs Nnpu
coevHeHU areMeHToB TpybonpoBoaa.

Mpu coeguHeHnn y4acTkoB TpybGonpoBoaa oTpe3koM TpyObl CHavana Ha KOHLbl 3TOro oTpe3ka HakrneuwBarT CoeaVHUTENbHbIE
MydThl, @ 3aTeM, paboTasi BOBOEM, BKIEMBAlOT MOMYYMBLLYIOCS BCTaBKY OAHOBPEMEHHO B oba koHua Tpybonposoaa,
npoBopaymBasi Ha 90° camy BCTaBKYy W BblOAEPXKMBAsi KOHLbI CXKaTbIMW BAOMb OCY B COOTBETCTBUM C KIIEEBOWN TEXHOMOIMEN B
TeveHue 10-20 cekyHa,.

Ecnu Tpy6onpoBog MOHTMPYETCS Ha MOBEPXHOCTU, TO YKITaAKa ero B TpaHLLEH JOMMKHA BbINMOMHATLCS OCTOPOXHO, C NOAAEPKKON
B HECKOIbKMX MeCTax Mo AJIMHe OMyCKaeMoro yyacTka, obecneunBaoLLen MMHUMarbHbIE U3rMObl U OTCYTCTBME CKPYYMBAOLLNX
MOMeHTOB. He gonyckaetcs cbpacbkiBaHue yyacTkoB TpyO B TpaHweto. C uenbio obneryeHus B Oyayuiem noucka Tpacchbl
TpybonpoBoaa pekoMeHAYyeTCA yKraabiBaTh PsifoM C N1acTMaccoBOm TPyOo MeTanmmyeckyo NpOBOSIOKY.

Mocne yknagku TpyGoNpoBoaa B TPAHLLEKD 1 ero ONPeccoBKM NPUCTYNALT K NEPBUYHOI 3acbkinke TPy6 NeckoM, NPOCEsHHLIM C

Lenblo yaaneHust rpaeusi pasmepamu Gonee 25-30 Mm. Mecok OOSKEH MIIOTHO 3arnofHUTb MPOCTPAHCTBO BOKPYT TPyObl,
TONWMHA crnosi necka Hap Tpyboii — He MeHee 15 cm. Mocre 3ackinkv Necok TpamoytoT (MHorAa AOMONHUTENBHO MPOSIMBAIOT
Bogow). Mpy BbINONHEHUM 3TOM onepaumn TpyGonpoBoa HaxoauTca Nof pabounm AaBrieHMeM, KOTOpoe KOHTPOSIMpyeTcs no
MaHOMeTpY.

Mocrneaytollas 3ackinka TpaHwen AenNUTcs Ha [Ba 3Tana: cHayana Npov3BOAUTCS 3achinka rpyHTOM ¢ Mernkumu, 4o 30 M,
BKIFOMEHUSIMY TBEPAbIX NOPOZ — 40 NOMOBUHbI IY6VHbI TPaHLLEN, C MPOMEXKYTOYHbLIM YNIIOTHEHUEM, Y OKOHYaTerbHas 3acbinka
NPON3BOAUTCS OCTATKOM rpyHTa.

18. 3AKIIOYUTENbHbIE 3AMEYAHUA

MpoyHocTb M paboTocnocobHOCTbL TpybompoBoga 3aBUCAT He TOMbKO OT poga MPUYMEHSIEMbIX MaTepuarioB M TOYHOrO
cobnogeHnsa TEXHOMOTMM MOHTaXa, HO U OT OCHALLEHWS CUCTEMbl HEOOXOOUMBIMU PETYNUPYIOLLMMU U KOHTPOINMPYHOLLIMMU
YCTPOWNCTBaMM.

Ona obecneyeHuss HopMarnbHoOM paboTbl TpybonpoBoga HeobxoouMO MNPUMEHEHWE aBTOMATMYECKOro pPerynmpoBaHust
napamMeTpoB paboTbl CUCTEMbI C UCMONb30BaHMEM Ka4eCTBEHHbIX 31IEMEHTOB aBTOMAaTUKMW. [laxke BOOONPOBOAHbIE CETU, O4YEHb
CKPOMHO OCHaLLEeHHble 3eMeHTaMy aBTOMaTUKK, TPeOyIOT YCTaHOBKM PErynAaTOPOB AABIEHNs, BEHTUNEN, NpeaoTBpaLLatoLLmnX
rmapaBnuyeckue yaapbl, a MHOrAa 1 perynsaTopoB aBTOMAaTUYECKOro AENCTBUS.

Cuctembl ropsiyero BogocHabXxeHusi, a Tem Gonee otonneHusi, 6e3 NpaBubHO AEWCTBYHOLLEN aBTOMaTuKM BOOOLlE He
[JonycKalTCs K akcnnyataumm. HencnpasHbIn perynstop TeMnepaTtypbl MOXeT NPUBECTU K 3HAYNTENbHOMY €€ NMOBbILLIEHWUO U
OOHOBPEMEHHO K 3HAUUTENBbHOMY MOHMXEHUIO MPOYHOCTU CUCTEMbI. B cuctemax ropsuero BogocHabxeHns ata HemcnpaBHOCTb
perynsitopa MOXeT NPUBECTU K OXXOram.

CucteMbl OTONSEHUSA U ropsvero BOAOCHAOXeHWS!, BbINOMHEHHbIE 13 NMoNMMMeEpPHbIX MaTepunanos, obecneunsaioT Ka4eCTBEHHYHO
M oonroBpeMeHHyr pa60Ty npu Hann4nm aBToMaTn4eCKknx CUCTeM KOHTPOIA KU perynmpoBaHmna tTemnepartypbl BOAbl U HE MOTYT
pa60TaTb C KOTnamMu Ha TBepaoM Tonsimee, B KOTOPbIX HEBO3MOXHO obecneunBaTtb YETKYI0 perynmpoBky TemnepaTypbl BOAbI MO
BEepxXHeMYy npeneny.
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