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CBO[ MNMPABWI MO NMPOEKTUPOBAHMIO N CTPOUTENBCTBY

MPOEKTUPOBAHME N MOHTAX BHY TPEHHX CUCTEM BOOOCHABXXEHNA
W OTOMNEHUA 3OAHUIA N3 MEAHLIX TPYB

Design and installation of pipelines for internal cold, hot water supply and heating
systems made of copper pipes

[ata BBeageHus 2005-01-11

MNPEOVNCITIOBUE

1 PASPABOTAH TlocynapCTBEHHbIM YHUTapHbIM MpegnpusTveMm "HaydHo-
nccreaoBaTenbCKun WUHCTUTYT MOCKOBCKOIo cTpouTenscTea” (ryn
"HNWMoccTpoin"), PenepanbHbIM rocynapCTBEHHBIM YHUTAPHBLIM NPEANPUATUEM -
LleHTpom mMeTogoOnorMM HOPMMPOBaHWS W CTaH4apTU3auum B CTpOUTENbCTBE
(Pryn UHC) n Hekommepyeckum naptHepcTBoM "HauwmoHanbHbi LleHtp Megun”
npu y4acTum rpynnbl cneLmManucTos

BHECEH YnpaBneHnem TeXHUY4ECKOro HOPMMPOBaHWS, CTaHZapTusauum u
cepTudmkauum B ctpontenscTtee n XKKX Mocctpost Poccumn

2 OJOBPEH M PEKOMEHOOBAH k npyMeHeHuto B ka4ecTBe HOPMaTUBHOIO
AokymeHTa CunCTeMbl HOPMAaTWBHbIX [OKYMEHTOB B CTPOWUTENbCTBE MUCbMOM
[occTtposa Poccum ot 28.04.2004 r. N J16-302/9

3 YTBEPXOEH W BBEAEH B JEWCTBUE npukasom YN "HMoccTpoit" N
21 oT 23 Hos6ps 2004 r.

4 BBE[JEH BINEPBbIE

BBEOEHVE

Hactoawmn CBoa npasBun COAEPHUT MOMOXKEHUS NO MPOEKTUPOBAHUIO WU
MOHTa)y BHYTPEHHWUX CUCTEM BOLOCHAOXeHUs W OTOMMEeHUst 3OaHWN U3 MedHbIX
Tpy6. BbinonHeHue 3TWX nonoxeHwun obecneunt cobniogeHne TpeboBaHuid K
BHYTPEHHMM CUCTEMaM BOAOCHaOXeHVWs U OTOMMEHWsl,  YCTaHOBMEHHbIX
gencteyowmmn CHulM 2.04.01-85* "BHyTpeHHW BOAOMNPOBOA4 W KaHanusaums
3pannin”, CHull 41-01-2003 "OTonneHue, BEHTUNAULUS M KOHAWLMOHMPOBaHME",
CHurl1 3.05.01-85 "BHyTpeHHWe caHuTapHO-TexHU4eckune cuctemol” n CHull 41-03-
2003 "Tennoas n3onsauns obopynoBaHus 1 Tpybonposogos”.

B Csoge npaBun ycTaHoBreHbl TpeboBaHUsi K COpPTAMEHTY MegHbIX Tpyo,
COEAVHUTENbHBIM 4acTsM U crnocobam WX COeAVHeHUsi, MpuBefdeHbl MpaBuna
XpaHeHVsT M MOHTaxa Tpyb, MeToAbl MCNblTaHWsA, MpaBuna 3SKchnmyatauum u
pemoHTa TpybOMnpoBOAHLIX CUCTEM, a Takke TEXHWKM 6e3onacHOCTU Mpu UX
BbINONHeHUW. [prBedeHbl METOAMKN TMApaBnMYEcKoro pacyeta TpybonpoBogoB
BHYTPEHHEro BOAOCHabXeHWs W OTonneHws, a Takke Bblibopa cnoco6oB
KOMMeHcauum TemnepaTypHbix AdedopMaumini Tpyd u  paccTaHOBKM Ha  HUX
KpenneHu ¢ y4eToM TpeboBaHMin NPOYHOCTY U LONTOBEYHOCTU BHYTPEHHUX CETEN.

B paspaborke CBoga npaBun MpUHUMAanM yyactue: KaHAd. TEexH. Hayk
.C.Bnacos, kaHg. TexH. Hayk A.A.OTcTaBHOB, kaHA,. TexH. Hayk A.B.Cnagkos (YT
"HNNMoccTtpoir”), B.A.lmyxapes, B.M.bos6enb (locctport Poccun), B.C.NoHoB
(Hekommepueckoe napTHepcTBO "HauvoHanbHbin LieHTp Mean"), kaHA. TexH. Hayk
H.N.Jlebepnes (IMI International), J1.C.Bacunbea (Pryrn LHC).

1 OBJIACTb NPUMEHEHUA

HacTtosawmin Ceoa npaBun pacnpocTPaHSAETCsl Ha NPOEKTUPOBAHWE U MOHTaX
CUCTEM BHYTPEHHETO XOSIOAHOIO 1 ropsyero BOAOCHAGXeHUst 1 OTONMEHNs 34aHnN
3 MefgHblx Tpy6 (Aanee - Tpybbl), TPaAHCMOPTUPYIOLLMX BOAY, OTBEYaOLLMX
TpeboBaHMAM K KayecTBy BOAbl LIEHTPanM30BaHHbIX CUCTEM MUTHEBOTO
BOAOCHabxeHus, yctaHoBneHHbIM CanlnH 2.1.4.1074 ¢ cogepxaHnem:

kucnopoga - meHee 0,1 Mr/n (TonbKo A4Ns CUCTEM OTOMIEHNS);

xriopa - He 6onee 30 mr/m;

pH-o0ot1 6,0 8o 9,0.

MegHble TpyObl, coeAWHWTEmNbHbIE AeTanM W NPUNouM JOMKHbI  UMETb
CaHWUTapHO-3MNMOEMUOIIONMYECKOE 3aKITUYEHNE U CepPTUEMKATbI COOTBETCTBUS.

2 HOPMATUBHBIE CCbIJTKHU
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B HacToswem Csoge npaBun npuBedeHbl CChIKM  Ha  cregyloume
HOPMaTUBHbIE JOKYMEHTbI:

CHwl1 2.04.01-85* BHyTpeHHWIN BOAONPOBOA U KaHanM3aums 3gaHuim

CHwvl 3.01.04-87 lMpremka B 3KCnfyaTauulo 3akKOHYEHHbIX CTPOUTENbCTBOM
06bekToB. OCHOBHbIE MOMOXeHUs

CHwl1 3.05.01-85 BHyTpeHHWe caHUTapHO-TEXHNYECKNE CUCTEMDI

CHwull 12-04-2002 bBbesonacHocTb Tpyga B cTpouTenbctBe. Yactb 2.
CTpouTensHoe Npou3BoaCcTBO

CHwvIM 41-01-2003 OTonneHve, BEHTUMSLMSA U KOHAWLMOHUPOBaHUE

CHwl1 41-03-2003 TennoBas u3onaums obopygosaHus 1 Tpybonpoeoaos

CI_41-103-2000 [MpoekTupoBaHWe TeNsIOBOM M3onsAuMM obopydoBaHUst 1
Tpybonposoaos

FOCT 859-78 Meab. Mapku

OCT 6357-81 OcHOBHble HOpMbl B3amMosameHsiemocTu. Pesbba TpybHas
UunMHapuyeckas

CaHluH 2.1.4.1074-01 [uTbeBas Boda. [WrMeHuwdeckme TpeboBaHMA K
KayecTBY BOAbI LLEHTPanM3oBaHHbIX CUCTEM NUTbEBOrO BogocHabxeHus. KoHTponb
KayecTBa.

3 MPOEKTUPOBAHUE TPYBOIMNPOBOAHDbIX
CUCTEM

Mpn npoekTupoBaHUM TPYOOMPOBOAHBLIX CUCTEM M3 MefdHbiX Tpyb crepyet
pykoBogcTBoBaTbcs TpeboBaHusiMu CHuMM 2.04.01 n CHwlM 41-01.

Bbibop guameTrpa meaHbiX TpyO AOMMKEH OCYLUECTBISATBCA Ha OCHOBaHWUM
rugpaenuyeckoro pacdeta. CriegyeT npuvHMMaThb, Kak npaBumno, Tpybbl C
MWUHVMarbHOW TOMNLMHOWM CTeHKW. Tennousonsaumsa TpybonpoBoaoB U3 MegHbIX Tpyo
[JOIKHa OCYLLECTBNATLCS B COOTBETCTBUM C TpebGoBaHuamm CHulM 41-03 n CI1 41-
103.

3.1 TEXHUWYECKUE TPEBOBAHUA

3.1.1 [Ons ycTponcTBa TpybONPOBOAOB [AOMKHbI WUCMONbL30BaTbLCA TPYObI,
W3roTOBMSEMbIE€ COrMacHO TeXHUYecCKoMy OOKyMeHTy [1] n3 megm mapok M1d no
FOCT 859 um n3 mean mapku CuDHP ¢ xuMuyeckum cocTaBoM: Meab 1 cepebpo
- He MeHee 99,9%, docpop - (0,015-0,040)%, npumecu - ocTarnbHoe.

JonyckaeTtcss npuMeHeHne MefHbIX Tpybe ApyrMX Mapok, OTBeYaroLmx
BblLLIEyKa3aHHbIM TPeboBaHUSIM.

3.1.2 OcHoBHble  (DM3MKO-MEXaHWYEeCKMe  CBOWCTBA  MeAdHbIX  Tpyb,
N3rOTOBJEHHBIX MO TEXHUYECKOMY LOKYMEHTY [2], npu TemnepaTtype 20 °C AOmKHbI
COOTBETCTBOBATb yKasaHHbIM B Tabnmue 1.

Tabrmua 1
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HavmeHoBaHue nokasartensi CocTosiHne

Msrkoe MonytBepanoe | Teepmoe T
M (R220)* (| MT (R250)* (R290)*

BpemeHHoe conpoTuenexve, MMa 210 250 280

OTHOCUTEnNbHOE yANMHeHne, % 40 20 3

Mogynb ynpyrocTtu, Mia-10-3 0,6-0.9 0.8-1.1 1.0-13
KoadbdpmumeHT nnHenHoro yanuHeHus || 17 17 17

107

TennonpoBogHocTb, BT/m-K 365

YaenbHas TennonpoBOAHOCTb, 3,85

kIx/kr-°C-102

* R - 0603Ha4YeHne BPEMEHHOrO COMPOTUBIIEHMS COIMACHO MEeXOyHapoLHOM
Kraccugmkaumm.

3.1.3 HapyxHbiii guameTp u TOnwWHa CTEHKM MeAHbix Tpyb [1] npvBedeHbl B
Tabnmuax 2 n 3.

Tabrmua 2

B munnmmeTpax



HoMuHanbHbIV HapyXHbI AnameTp

MpenensHoe OTKNOHEHNe

Mo Mo HapyxHOMY AnameTpy*
cpeaHemy
anavertpy
BCE TBEpAoe nonyTeepgoe
COCTOSIHMS || COCTOSIHUE || COCTOsIHME
OT 6,0 oo 18,0  BkJtou. +0,04 +0,04 +0,09
Ce. 180 " 280 " 10,05 || £0,06 +0,10
1
" 280 " 540 " 10,06 10,07 10,11
" 540 " 761 " 10,07 10,10 10,15
" 76,1 " 889 " 10,07 10,15 10,20
" 889 " 108,00 " 10,07 0,20 10,30
" 108,0 " 159,0 " 10,2 10,7 +0,4
" 159,0 " 267,0 " 10,6 +1,5 -

MpumevaHus

2 Tpybbl [OuamMeTpoMm CBbllLe

AnamMeTpy He UMeeT 3Ha4YeHUA.

* Bkrtodasn oBarnbHOCTb (OTKIIOHEHME OT Kpyrion dhopmbl).

1 lNpefernbHble OTKIOHEHWSI MO HaPYXHOMY AWamMeTpy Anst TpyO B MSArKom
COCTOSIHWW NPUMEHNMbI TONBKO K CpeaHeMy AuameTpy.
108 MM coeauHATCA CBapKouW wmm
BbICOKOTEMMNEPaTYpPHON Mankon, NO3TOMY TOMHOCTb MCMOSIHEHWUS MO HapPYXHOMY

1 COOTBeTCTByeT opurunHany. - I'Ipmmeanme M3rotoBuTENs 6a3bl AaHHbIX.

Tabnmua 3

B munnumertpax




HomMuHanbHbI

I'Ipe,qeanoe OTKINOHEHME MO TOJNWMHE CTEeHKU npu HOMUHarbHOM

HapyXHbIN TOINLWHE CTEHKM* NSl PEKOMEHA0BAHHBIX TUMOPa3MepoB
Avametp
06 |07 |08 |09 |10 |12 |15 |20 (25 |30
6,0 +0,06 10,08 0,13
8,0 +0,06 10,08 10,13
10,0 +0,06 || 0,07 || +0,08 $0,13
12,0 +0,06 +0,08 +0,13
15,0 t 10,08 10,13
0,07
18,0 10,08 0,15
22,0 +0,09(/£0,15((+0,18| +
0,23
28,0 10,09 +0,15]/ 0,18 || £0,23
35,0 +0,18 || £0,23
42,0 +0,18 || +0,23
54,0 10,18 +£0,23 |/ 0,30
64,0 +0,30
66,7 +0,18
76,1 10,23 +0,30
88,9 40,30
108,0 +0,23 +0,38
133,0 0,23 +0,45
159,0 +0,30 +0,45
219,0 +0,45
267,0 10,45




* Bkrntoyas OTKIIOHEHUE OT KOHLLEHTPUYHOCTMW.
MoumeyaHne -  KOHUEHTPUYHOCTb  (PABHOMEPHOCTb  TOMWWHbLI  CTEHKM)
KOHTpOMnMpyeTCcs npeaeribHbIMU OTKIIOHEHVSIMM MO TOMLIMHE CTEHKU.

3.1.4 B 3aBMCMMOCTM OT AMameTpa MOXHO MCNonb3oBaTb TPyObl B OTpe3skax
6o B ByxTax HapyxHbiM gnameTpom Byxt 500-1000 mm (Tabrmua 4). Tunoeble
pa3mepbl U OTKIIOHEHWSA LOMYCKAaKTCS MO COrNacoBaHuIo.

Tabnvua 4
HapyxHbin HomuHanbHasa anvHa || OTknoHeHwue, Bun
avametp  Tpyo, || Tpyo, m MM
MM
6,0-22,0 25 nnm 50 +500 Byxta
12,0-108 (267) 3-5 +50 OTpesok

3.1.5 TpyOGbl B MArKOM COCTOSIHMW CregyeT MNPUMEHsITb ANs  YCTponcTBa
KOMMNEKTOPHbIX CUCTEM BOAOCHabXeHWs M CUCTEM OTOMMEHUS C paguanbHbIM
pacnpeferneHuem TENIOHOCUTENS K HarpeBaTenbHbIM Npubopam.

3.2 COPTAMEHT COEAUHUTENBLHBbIX YACTEHN

3.2.1 ins ycTporcTBa NOBOPOTOB M OTBETBNEHUI Ha TPYOOMNPOBOAAX N3 MEAHbIX
Tpyb crnegyeT ncnonb3oBaTb COOTBETCTBYOLME MEAHbIE COeANHUTENbHbIE AeTarnm
OTEYECTBEHHOIO U 3apybexxHoro npounssoacTaa [3].

Mpwn COOTBETCTBYIOLLEM obocHOBaHUM  gonyckaetcs npuMeHeHune
COEAVHUTENbHbIX AeTaned u3 OpoH3bl, naTyHW, HepXaBewlen cTamm u
TEPMOCTOWKMX NnacTMmacc.

[ns npucoeamHeHus MegHbIX TpYO ¢ HarpeBaTenbHbIM MPUGOPOM 13 anoMUHUS
W ero CnnasoB crieayeT MpUMeHATb pe3bboBble nepexodHble aetanu w3
HepXxaBetoLLe cTanm unn GpoH3bI.

3.3 TUNbl COEOQUHEHWNA

3.3.1 Tpybbl mexgy cobo M C COEAMHUTENbHBIMU AeTansMu  OOIDKHbI
COeauHATBLCS MOCPEACTBOM CBapKM WM KanunispHoW nanku. [Mpu cneuunansHoM
060CHOBaHMN MOXHO MCMOMb30BaTh U APYrve TUMbl COEQUHEHUN.

3.4TUOPABNUYECKUN PACYET
3.4.1 TuwgpaBnuyeckwin pacyeT BHYTPEHHMX CUCTEM BOAOCHabXeHns wu

OTOMMeHVs U3 MeAHbIX TPyD credyeT BbINONHATL B COOTBETCTBUN C TpeboBaHUAMU
HacTtoswero Ceoga npaswn, CHulM 2.04.01 n CHWIM 41-01.

3.4.2 lNMoTtepun Hanopa &, M, Ha y4acTKe BOAOMNPOBOLHON CETU OMpeaenstoTcs
no dopmyrne

. LR
H=Lx,+£2*g‘j, (1
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roe I - pacyeTHas AnvHa ydacTtka TpybonpoBoaa, M;

i; - MOTEpW Hanopa, Bbl3BaHHbIE MMAPABNMYECKMM CONPOTMBNEHNEM €ANHULbI
OTUHBI TPYO;

I - cpedHsst N0 CEeYEHM0 CKOPOCTb ABWXKEHUS Boabl, M/c (4o 4 m/c - ons
CUCTEM XONOAHOro BOAOCHabXeHWs, 4o 3 M/C - ropsivero n go 2 M/C - OTONNEHUs);

& - ycKopeHue cBoGOAHOro nageHus, m/c2;

2 E; - cyMMa KO3(MUNEHTOB MMAPABIMYECKOrO COMPOTUBIIEHUS CTHIKOBbIX
COEOVHEHU, COEAVHUTENbHBIX YacTel, apMmaTypbl, MPUHUMaeMbIX MO NacnopTy
3aBOfOB-U3roTOBUTENE JMBO MO  AaHHbIM, aHasNoTMYHLIM - MPOEKTUPYEMbIM

cucTemam, NpUGIIVIKEHHbIE 3HAYEHUS £ MOXHO NPUHUMATL MO NPUINOXEHMIO A.

3.4.3 lMNoTepn Hanopa Ha eauHWLY ArvHbl TpyGonposoda crneayeT onpeaensTb
no chopmynam:

ANs  CUCTEM XOfIOAHOrO U LIMPKYNALMOHHOTO TpyOOnpoBOAOB ropsyero
BOJOCHabXeHus

i=0,0161 5% gD g-123 )

NS NoAaloLLmMX TPYGONpPOBOAOB CUCTEM rOPsAYEro BoAoCHaGeHs

v
652l d +1g &

ir =005 —4m8M — ¥ +

E 1151g % d

i
0,661g d +011g —£ 2
v = S

+ »
e 7
v

roe v - KooUUMEHT KMHEeMaTMYeCKOW BSA3KOCTWM BOAbI, M2/c, 3aBUCUT OT
TemnepaTypbl (Tabmvua 5);

d - pacyeTHbI guameTp Tpyo, M (MPUHUMAETCS PaBHLIM BHYTPEHHEMY).

©)

3.4.4 TlapeHve paenenna AP, Ma, B cucteme oTONMEHUst crieqyeT onpeaensiTb
no cpopmyne

AP=RL+Z, (4)

roe £ - ygenbHas nuHenHas noteps AasneHus Ha 1 M anvHel, Ma/m;
Z - noTeps AaBrieHUst Ha MECTHbIX CONPOTUBIEHMSX, [a.

3.4.5 MNotepwn gaBnexns no anuHe, MNa/m, MOXHO onpeaenuTb No gopmyrne

2
R=%103, (5)

roe A - KoagdMLMEHT COMNPOTMBIEHNS MO OTMHE.

3.4.6 KoadhdmumeHT conpoTMBMEHMS MO ANvMHE » crnegyeT onpefenatb Mo
chopmyrie

o5|E . 13122 - b)la 3,74/,

B 2 lgRe 4 — 1
e T
£, ; (6)

rae & - 4ucno nogobuvs pexxvMoB TEYEHNS BOAbI;
K, - K0O3dP1LIMEHT 3KBMBANEHTHOM LLIEPOXOBATOCTH, M;

Eey - uncro PeitHonbaca dakTuueckoe.

dakTnyeckoe ymcno PenHonbaca Rﬁq, onpegensercs no gopmyrne

dV
Feg =—. 7
A (7)



Uncno PenHonbaca Ee,,, cooTBeTCTBYIOLEE Havany KBagpaTu4HOW obracTu
rMopaBnMYECKMX  COMPOTUBMEHUA  Npu  TypOyrneHTHOM  OBWKEHWM  BOAbl,
onpegenseTcs no gopmyre

_ 5004
=

]

Ee

hia

(8)

Yucro nonobust pexvmMoB TeYeHUst Boabl & onpeaenseTcs no gopmyne

lzRe,
lgRe, ©

b=1+

KoadhhmL MEHT SKBMBANEHTHOMN (PaBHOMEPHO-3EPHUCTOI) LuepoxoBaTtocTn &,

M, NpuHUMaeTcs pasHbiM 1,0:10-3 M.
3Havennsa Z criegyert onpeaensTb no dopmyre

Z=05F* %k, (10)

rae P - NNOTHOCTL TenrnoHocuTens, kr/m3 (Tabrmua 5).

Tabnmua 5

MokasaTtens || BenuunHa nokasatens npu Temnepatype, °C

5 10 20 50 60 70 80 90

v-106, m2/c 1,52 |1,31 1,01 |/0,55 0,47 0,41 ||0,36 0,36

P-103  Kkr/m3 1,00 | 1,00 1,00 ||0,99 | 098 098 (097 0,97

3.4.7 Tpn npoBeAeHUM NPUOTIKEHHBIX TMOPABIIMYECKMX pPacYETOB criegyeT
nosb3oBaTtbcs Tabnmuamm (Npunoxenve b) n Homorpammamu (npuroxerHne B).

3.5 PACYET KPEMNEHWUXA U KOMIMEHCATOPOB

3.5.1 Bbibop nNpubnKeHHbIX 3HAYEHUA PaCcCTOSHUA MeXay KpenneHusmMu
TpybONpoBOAOB U3 TBepAbIX MedHbIX Tpyd criegyeT OCYWEeCTBMATb MO rpadmky
(pcyHok 1). PaccTosiHne mexay KpensieHusmu ropusoHTanbHbIX Tpybonposoaos
U3 nonyTBepabiX U MSrkux Tpyd Heobxoaumo npuHUMaTb MeHbwe Ha 10 u 20%
COOTBETCTBEHHO. bonee ToYHble 3HaYeHUs PacCTOSHWUN Mexay KpenneHusmy Ha
ropu3oHTarnbHbIX Tpy6onpoBoaax criegyet onpenensiTe pacyeTom (npunoxerue ).

PucyHok 1 - F'pacduk ansa Bbibopa paccTossHUA Mexay
KpenseHUsiMM ropm3oHTaribHbIX Tpy6onpoBoaoB n3
TBepAbIX MeAHbIX TPYyO



7
<

0 0 100 120
HapyxHbti ananmerp Tpyh, Msm

Paccrosaiie MENIy onopaMu, M
.

PucyHok 1 - Tpadwmk pgns BblGopa pacCTOsHUM Mexay  KpenneHusmu
ropy3oHTanbHbIX TPYOONpPOBOAOB 13 TBEPAbIX MEAHbIX TPYO

PaccTosiHna mexay KpenneHusiMu BepTukarnbHblX TpybonpoBogoB MoryT ObiTh
6onblwe Ha 25 n 30%. Ha cTosike OOMKHO ObITb YCTAHOBMEHO XOTsi Obl OOHO
KpenreHne He3aBUCUMO OT BbICOTbI 3Taxa.

3.5.2 B cuctemax oTonneHns Ans KoMneHcauunm npogorbHbIX TeMMepaTypHbIX
nedopmaunii  (YOIMHEHWA W YKOPOYEHMI) NPsMbIX y4acTKOB TpyOGOMNpoBOdOB
crnefyeT npegycMaTpvBaTh YCTAHOBKY CheuunanbHbIX KOMMEHcaTopoB. Ons 3Toro
Ha NpsiMbIX y4acTkax TpybonpoBoga Heobxoammo npegycmatpuBath M-o6pasHble,
[-o6pasHble, MeTrneBble W ApyrMe KOMMeHcaTopbl M MpPaBWUMbHO PacCTaBmnsiTh
HEMOABWXHbIE W MOABWKHbIE KPEMMEHUs,, PacCTOsHUSI  Mexay KOTopbiMU
onpenensTcs pacyeTom (npuroxeHue [1). B kayecTBe HENOABWXHLIX ONOP MOMyT
GbiTb WCMOMb30BaHbl AepxaTeny Ans TpyD, 3aKpenneHHble Ha CTPOUTEMbHbIX
KOHCTPYKLIUSIX.

3.5.3 MegHble TpyGbl NpegnodTUTENBHO MPOKMagblBaTb CKPbITO B 6opo3gax,
KaHanax W Laxrtax, npu 3TOM [OirKeH ObiTb obecneyeH OOCTYM K pa3beMHbIM
coeguHEeHUSM W apmaTtype nyTeM YCTpOMCTBa ABEPOK U CbEMHbIX LMTOB, Ha
NOBEPXHOCTU KOTOPbIX HE AOIMKHO BbITb OCTPbIX BbICTYMOB.

lMpn cKkpbITON Npoknaake TpybonpoBo4oB B MeCTax pacnosioxeHust pa3dopHbIX
COoefIHeHWIA 1 apMaTypbl crieqyeT npeaycMaTpuBaTh MOKU UM CbEMHBIE LLUWTBI, He
MMetoLLME OCTPbIX BbICTYMNOB.

Crosikm Lenecoobpa3Ho pa3mellaTb B KaHanax, Huwax, 6oposgax, 3a
OEeKOpPaTUBHBLIMW NaHensaMm Unn, Kak UCKIioYeHne, 3aMOHONMMYMBAaTL UX B CTEHaX U
neperopofkax. [opusoHTanbHble TPyOOMpoBOAbI M MOABOAKU K OTOMUTEMbHBLIM
npubopam JonycKkaeTcsi pasMeLLaTb No NEPEKPbITUSM U 3a NIIMHTYCaMU.

OTkpblTas nNpoknagka MegHbIX TPy® AoMnycKaeTcs B MeCcTax, UCKMoYatoLLmX UX
MexaHundeckoe  noBpexaeHue.  OTKpbITblE  y4aCTKM  MOXHO  3aKpbiBaTb
OeKopaTUBHLIMU 3fIeMEHTaMM.

3.5.4 [onyckaeTcsi 3aMOHONMMYMBaHWE MeLHbIX TpPyOONpPOBOAOB TOMbKO B
KOXyxe (Hanpumep, B roppupoBaHHbIX MONMATUNEHOBLIX Tpybax). lMpumeHenune
rogpupoBaHHbix Tpy6 w3 T[BX He ponyckaetca. [o 3aMOHONMYMBaHWA
TpyOONpPOBOAOB HEOOXOOAMMO BbIMOSHUTL  UCMOSHUTESNIbHYKD CXEMY MOHTaxa
[OaHHOro yyacTka U NPOBECTU MMAPaBIIMYECKME UCTbITAHUS.

3.5.5 boposgbl unNM KaHanbl crnegyeT 3akpblBaTb MNOcfe npoBeAeHus
rMapaBMYECKMX UCMbITaHUIA TPyOoNpoBOAOB.

356 [Ona npoxoga 4epe3 CTpPOUTEMbHbIE KOHCTPYKUUM Heobxoammo
npegycmatpueatb yTnsipbl, HaNnpUMMep U3 MONMUITUNEHOBLIX TPYyD. BHYyTpeHHWi
avametp dytnapa gomkeH ObiTb Ha 5-10 mm Oornblue HapyXHOro guameTpa
npoknagbiBaemori Tpybbl. 3asop mexay Tpybon u dytnapom Heobxoammo
3agenatb  MSATKMM  BOAOHENPOHULAEMbIM  MaTtepuanoM,  AOMNyCcKalowmm
nepemeLleHne TpyGbl BOOMb NPOAONbHON OCU.

3.5.7 PaccTtosiHne B CBETYy Mexdy CTPOUTESNIbHOM KOHCTPYKUMEW WU MELHbIM
TpybonpoBOAOM, NPOXOASALLWM BAOMb HEe, [OITKHO ObiTb HE MeHee 20 MM.

3.5.8 MeaHble TpybonpoBoAbl OTOMMEHNS U ropsvero BOAOCHabXeHWs cneayeT
npoknagpiBaTb He MeHee YeM Ha 50 MM BbilLe TPy6ONpPOBOAOB CUCTEM XONOAHOIO
BOJOCHabXeHus1.

3.5.9 PacnpepgenutencHble KOMMEKTOpbl M 3amnopHO-PErynvpytoLLyto apmaTypy
crefyeT 3aKpenssATh C NOMOLLBIO CAaMOCTOSITENbHbIX HEMOABWKHBIX KPEMNMEHN.



3.5.10 Ona kpenneHusi MeOHbIX Tpy® pekoMeHOyeTCs MPUMEHSITb W3Jenust
COIMacHoO  Katarnoram  3aBOAOB-U3rOTOBUTENEW, MNpPUM  COOTBETCTBYHOLLEM
060CHOBaHWM [0MYyCKaeTCs NPMMEHEHNE Kpenexa, Hanpymep UCMNonb3yemoro Ans
NONMMEpPHbBIX TPYO.

3.5.11 MMHMManbHOe paccTOsHUE OT OCel OTBOAOB M TPOMHUKOB [0 KpenneHuin
crnefyet nMNpvHMMAaTb C YY4ETOM TEMMEepaTypHOrO W3MEHEHWsT OMfWHbI  TPYObl,
KpenneHusi Npy 3TOM [OIDkHbI pacrnoraraTbCs Ha PaccTosiHUM He MeHee 50 MM oT
COEAHUTENbHbIX AeTanen.

4 TPAHCINOPTUPOBAHUE U XPAHEHUE

4.1 Tpybbl U COeQVHUTENbHbIE YacTU MEPEBO3ST B KPbITbIX TPAHCMOPTHbLIX
cpegcTBax TPaHCNOPTOM BCEX BMAOB B COOTBETCTBUM C MpaBuiiamy nepeBo3oK,
OEeNCTBYIOLLYIMUN Ha TpaHCMNopTe AaHHOro BMaa.

4.2 Tpn TpaHCMOPTUPOBaHUN TPYGbl M COEAUHUTENbHBIE YacTu OOMKHbI ObITb
3aLLLEHbl OT MEXaHUYeCKMX MOBPEXOEHWI, NONafaHns Ha HUX Briar U akTUBHbIX
XUMUYECKMX BELLECTB.

4.3 TllepeBo3ka MefHbIX TPYO [OOMKHA OCYLLUECTBMATLCA B FOPU3OHTasIbHOM
MOJIOXKEHWUN HE3aBMCUMO OT TOrO, B KAKOM BMAE OHU NOCTaBNAOTCS (B OTPe3kax unm
OyxTax).

4.4 TMpun norpy3oyHO-pa3rpy3oyHbIX paboTtax, TPaHCMOPTUPOBaHUM N XpaHEHWUU
MegHble Tpybbl Heobxogumo obeperatb OT MEXaHUYECKUX MOBPEXOEHUN.
3anpelaetcst cOpacbiBaTb TpyObl C TPaAHCMOPTHLIX CPEACTB WKW BOMOYUTL MO
nobon noBepxHocTW. Bo Bpemsi norpysku cnepyeT NpYMEHSATb CTPOMbI U3 MSAMKOro
maTepvana.

4.5 XpaHuTtb MegHble TpyObl Heobxoammo B Wwrabensx BeicoTon Ao 3,0 M, ecrm
VHOE He NpeanMcaHo NPOV3BOAMUTENEM.

5 MOHTAX TPYBOINPOBOAOOB

5.1 MoHTax TpybonpoBOAOB M3 MeAHbIX TPyO OOMKeH OCYLUeCTBMATLCHA MO
MOHTaXHOMY MPOEKTY ¢ y4eTom TpebosaHun CHul 12-01.

5.2 PaboTbl MO MOHTaXy AOMMKHBI BLIMOIHATLCS NEPCOHAIIOM, O3HaKOMITEHHbLIM C
ocobeHHocTAMM 06paboTku MeaHbIX TPyo6.

5.3 [lo npoBedeHUsi MOHTaxHbIX paboT MegHble TpyGbl, COEAUHUTErNbHbIE
[eTanu, apMaTtypa v CpefcTBa KpenmneHus OomkHbl 6blTb NOABEPrHyThl BXOOHOMY
KOHTpomto. TpyObl, COeAUHWTENbHbIE [OeTann, a Takke CpeacTBa KpenneHus
OOIMKHBI ~ UMETb  COMPOBOAMTENbHbLIA  [OOKYMEHT,  MNOATBEPXOalWwmn KX
COOTBETCTBUE HOPMATUBHBLIM TPEGOBaHUAM.

5.4 Tpybbl QOMKHLI MMETb MapKUPOBKY, YKasblBalLLytd AuvameTp TpyObl. Ha
NMOBEPXHOCTU TpyD He [OMKHO ObiTb MEeXaHWYeCKMX MOBPEXOEHUA M U3IIOMOB.
Tpy6bl He AOMKHbI ObITb CKPYYEHb! UM CASOLLEHDI.

5.5 Ha wryLepax n HakngHbIX raikax CoeAMHUTENbHbIX AeTanen pe3bba AomkHa
ObITb HapesaHa B cootBeTcTBUM ¢ TOCT 6357. Conpsiraemble AeTann He OOSDKHbI
uMeTb BbIGOWH, 3ayceHueB, uapanuH. [Npoknagku (pe3nHoBble, MapOHUTOBbLIE U
T.MN.) BOIPKHBI UMETb NPaBUIIbHYIO FEOMETPUYECKYO opMYy.

5.6 CpenctBa KpenneHuss MefHbiX TpyOd [OIDkHblI MMETb  MOBEPXHOCTb,
UCKIMIOYaKLLY0 BO3MOXHOCTb MeXaHW4ecKoro nospexaeHust Tpyb. KpenneHus He
[OOIDKHBI UMETbH OCTPbIX KPOMOK W 3ayceHueB. Pa3mepbl XOMyTOB, ¢MKCaToOpOB,
Ck0oD [OImKHbI CTPOro COOTBETCTBOBAaTb AvameTpam Tpy6. CTanbHble KpenneHust
[OOIDKHbI UMETb aHTUKOPPO3WOHHBbIE MOKPbLITUSI NMGO KOHTaKTUPOBaTb C MedbHo
Yyepes pe3Hy, He CoAepXaLLyto XIop.
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5.7 o Havyana MoHTaxa TpybonpoBogoB HEOOGXOAMMO BbIMOMHWUTL Criegyolme
NOArOTOBUTENBHbLIE OnepaLuu:

- oTobpaTh TPYObl N COEANHUTENbHBLIE AeTann, NpoLleLUmMe BXO4HOW KOHTPOSb;

- pasMeTuTb TpyOy B COOTBETCTBMM C MPOEKTOM WM MO MECTY C y4eTOM
npunycka Ha nocnegywlyto obpaboTky npu MakCcMMarbHOM UCMOSb30BaHUM
matepuana Tpyb. Pa3metka Tpy® MoxeT ObiTb OCyLIeCTBIEHa CTaHAAPTHbIMU
MEPUTESNbHBIMU UHCTPYMEHTaMW: U3MEPUTESNbHON JIMHENKOW, CKIagHbIM METPOM,
pYneTKkoW, a Takke CcrneumanbHO W3rOTOBIEHHbIM LLIAGMOHOM U Pa3MEeTOYHbIM
npucnocobneHvem. MeTku Ana nocrnegywwen peskn Ha Tpybax HaHocATca
KapaHgaLlom mnm mapkepom. HegonycTnMo HaHeceHwe LapanvH unm HagpesoB Ha
NOBEPXHOCTW TPYObl BHE MECTA PE3KM.

5.8 TpybObl AomkHbl ObITb POBHO 0Ope3aHbl. Pe3ky Tpyb crnegyet npousBoauTh
Mernko3ybol HOXOBKOW MO MeTanmy cornacHo pasmeTke nog yrmom 90° k ocwu
TpyObl, He gonyckasa cmaTus Tpybbl M obpasoBaHus 3ayceHueB. KocuHa pesa
[OrmkHa COOTBETCTBOBATb 3HAYEHMWSIM, yKasaHHbIM B Tabnvue 6. [ns ycTpaHeHus
3ayCeHLeB 1 OBaslbHOCTM HEOOXOAUMO OCYLLECTBNATL 06paboTKy M KanmbpoBKy
TOPLOB 1 KOHLLOB TPy C MOMOLLBIO cneumanbHbIX MHCTPYMEHTOB-KanMbpaTopoB.
Tabnvmua 6

B munmmmeTpax

HapyxHbin guameTp Tpyobl KocuHa pesa, He Gornee
6-18 2
22-42 3
54,0-76,1 4
88,9-108,0 5

5.9 Pa3moTKky ByxT HEobxoaMMO OCYLUECTBMATb TaK, YTOObl MapkupoBka Ha
Tpybax Haxogunacb Ha ogHOM 06 pasytoLLEN MOBEPXHOCTU TPYObI.

5.10 Mpoknaaky mMeaHbIX TPYO B MOMELLEHUN OCYLLUECTBIAT MOCIie OKOHYaHUs
CTPOUTENbHLIX PaBoT U YCTAHOBKM 3MIEMEHTOB KpemnneHus, a npu OTKPbITON
NPOKIIafKe - OKOHYaHWS M OTAENOYHbIX paboT.

5.11 Ona obecneyvyeHuss COOCHOCTM CBOGOAHOIO KOHUa Tpybbl C rHe3gom
MTUHra NpU NX COeAMHEHUM MOCPeACTBOM Maiiku Heobxoaumo noadupatb Tpyobl
N coeauHUTENbHbIE YacTU NyTeM BbIGOPOYHOrO KOHTPOSIS MX pa3MepOoB, yKasaHHbIX
B Tabnuue 7.

Tabnmua 7

B munnumertpax



HapyxHbin [onyckun Ha [nameTparnbHbIi 3a30p
anametp TpyObl
HapyXHbIN BHYTPEHHUI MaKCVMyM MUHUMYM
avameTp avnameTp
OT6p018 +0,045 +0,155 0,20 0,02
+0,065
22128 +0,055 +0,185 0,24 0,02
+0,075
OT 350054 10,070 +0,230 0,30 0,02
+0,090
Ot 64,0 no 76,1 || 0,070 +0,330 0,40 0,03
+0,100

5.12 BbIGOPOYHBIM KOHTPOIEM MPOBEPSIOTCS OSMHbI Y4acTKOB Mog, nanky
Aonycku Ha Hux (Tabnmua 8).

Tabnmua 8

B munnumeTpax



Hapy»xHbin } [nuHa rHe3ga OnuHa Honyck Ha anuHy
f;;anTp MefHOM I OXBaTbIBAEMOTO KOHLa Lwi
I

6,0 7 9 +1,2

8,0 8 10 1,2
10,0 9 11 1,2
12,0 10 12 +1,4
15,0 12 14 1,4
18,0 14 16 1,4
22,0 17 19 +1,6
28,0 20 22 11,6
35,0 25 27 2,0
42,0 29 31 +2,0
54,0 34 36 2,0
64,0 35 37 +2,0
76,1 36 38 25

5.13 Mpoknagky Tpyb6 cnegyeT BecTu 6e3 HaTara. Bo nsbexaHve nonagaHus
rpPs3n n mMycopa B Tpybbl CBOGOAHbIE WX KOHLbI HEoBXoAMMO 3aKpbiBaTb
3arnylwkami. He ponyckairoTcsi ChniowmBaHWs U nepernoMbl TpybonpoBogoB BO
Bpemsi MoHTaxa. [pu cmATMM Tpyby crnegyeT BbINPSMUTL W Npuaatb en
UMnMHApuYeckyto ¢opMy [OepeBAHHbIM UM PEe3NHOBbLIM  MOSIOTKOM.  Takyto
onepaumo ONYCKaeTCs OCYLLIECTBISATb TOMbKO OAMH pa3 Ha KOHKPETHOM y4acTKe.

5.14 Mexxgy MmegHbIMM Tpy6onpoBoaamm ropsyen 1 XoroaHoOM BoAbl pacCTOsiHWE
B CBETYy OOMKHO ObiTb He MeHee 50 MM (C ydyeToMm TomnwmHbl usonsauum). Mpu
nepeceveHunm TpybonpoBOLOB PACCTOAHNE MEXAY HUMM OOMMKHO ObiTh He MeHee 30
mM. TpybonpoBoAbl XONoAHON BoAbl criedyeT NpoKnadbiBaTb Hke TpybonpoBoaos
ropsiyero BOAOCHa0XeHUs1 1 OTONEeHUs!.

5.15 VYcTtponcTtso TennousonsauuM Ha TpybonpoBodax BOAOCHAOXeHMS ©
OTOMNMEHVs crieayeT NPOU3BOAUTL B NMOMHOM COOTBETCTBUM C NMPOEKTOM.

5.16 TloBopoTbl TpPyOOMPOBOAOB CreAyeT OCYLUECTBMSATb C  MPUMEHEHUEM
CTaHOapTHbIX YrONbHUKOB W 3NIEMEHTOB MHYTbS (PUCYHOK 2).

PucyHok 2 - CtaHAapTHbIe YrofbHUKA U 31IeMEHTbI THY TbS



d — HapyxHbIit DHaMeTp
X — KPaTHOCTL panmyca H3iruba

PucyHok 2

CamocTosiTeNbHbIA U3MMO MArKUX TPYO HapyHOro AnameTtpa 40 22 MM MOXHO
OCYLLUECTBISITb  BPYYHYHO C MUHMMAIbHO OOMYCTUMbIM paguycoM u3rmba He MeHee
6-KpaTHOTrO 3HAYeHUs1 HapyxHoro auametpa Tpybbl. W3mmbGaHnue npu nomoumy
rMBOYHBIX MpYyXWH, TpyborMbGoB npoBoAWMTCS NpU  COOMIOAEHUM  MUHUMASIbHO
OOMyCTUMbIX PaanycoB U3rM6oB B COOTBETCTBUM C Tabnmuen 9.

Tabrmmua 9 - MuHMManbHO AonycTMMble paguycbl M3rMba meaHbIX Tpyd npu
NOMOLLM MHCTPYMEHTOB 6e3 npeABapuUTeNIbHOIO CMsArYarLLero onkura Mecra
n3rnba

B munnumertpax

Tpy6bl U3 mean XKectkocTb OwvameTp || Cnocob mbku || Pagnyc narnba
HewnsonunposaHHble || Msarkue £ 09 XonopgHasa -
Pooin =584
BPY4HYIO -
WMHCTPYMEHTOM
Frig =36
Monyteepable || < 15 XornogHas u c g
= Fr = S0
HarpeBom -
WHCTPYMEHTOM
Teepable <18 pooo=dd
highieh
MonyTeepable || » 22 XonogHas un c g
rapnmdeod
n TBEpAbIE HarpeBom -
WHCTPYMEHTOM
C HaHeceHHoln B || Mdarkne £ 22 XonogHasi s
Pruin =584
3aBOACKUX BPY4HYIO -
YCIOBUSIX WMHCTPYMEHTOM
nsonsunen Fin =5~ 5.5d
Monyteepable || < 12 XonogHas - 2
= Feig =9 554
n TBEpAbIE WHCTPYMEHTOM

He ponyckaeTcs 3aMsATUiA, BOMH U CKNAAOK Ha BHYTPEHHEN MO OTHOLLEHUIO K
LeHTpy 13rmba noBepxHOCTU Tpyo.

XonogHast mMbka nonyTeepablXx U TBepAbiX Tpye C pa3mepamu HapyXHOro
avamveTpa Gornblvmuy, YeM ykasaHbl B Tabmvue 9, AoryckaeTcsi TOMbKo Mocre
npeaBapuUTENbHOMO CMSIMMAOLLEro OTXura Mecta usrmba aueTUneHOBOW ropernkon
npu ¢ =650 °C ¢ cobniogeHvem paguyca msrnba He meHee 4 BenMUMH pa3mepa
HapyXHoro auameTpa Tpyobl.

5.17 Ona c6opkn mMegHbix TpyG Mexay cobov U ¢ COeanHUTENbHLIMU YacTsIMU
crnegyeT ucnonb3oBaTb COeAMHEHNs cornacHo Tabnmue 10.
Tabnumua 10



Twvn coeanHeHus Temne- | Pabouee paBnenue, Ma, B
patypa || TpybonpoBoae AvaMeTpom
BOAbI,
°C
6-28 35-54 | 64-108
MM MM MM*
Msirkas navika anst Tpyé guametpom He |[[o 110 1,6 1,0 1,0
6onee 108 mm
Teepaasi navka ans cuctem (| do 110 1,6 1,0 1,0
BOOOCHabXeHuss Tombko Ansa  Tpyb
avameTtpom oT 32 o 267 Mm
3axuMHoe (LaHroBoe) Ans PeMOHTHbIX || 30 1,2 1,2 0,8
uenem un gna cuctem HebonbLIoro
pasmepa. [lpu ucnomnb3oBaHUM C
nonyTBepabiM1 1 TBEpAbIMM Tpybamu
TpebyeT neproanyeckol NPOBEpKn
65 1,0 1,0 0,6
110 0,6 0,6 0,4
MpeccoBoe gns Tpy6 AvameTtpom Ao (|65 2,5 1,6 1,6
108 mm
110 2,5 1,0 1,0
Ceapka, cBapko-navika pgna Tpy6 |[do 110 | MpeBbiwaeT TpeboBaHusi
Anametpom cB. 108 mm CHwul
* [lo 267 MM Ans TBepAOV Nanku.

5.18 KanunnapHyto nanky crnegyeT BbINOSMHATb B TakoW TEXHONOrMYEeCKon
nocriegoBaTenbHOCTU:

- yaanuTb 06pa3oBaBLUMECS MpW pe3ke TpyObl 3ayceHubl (rpaT);

- NPOM3BECTU KaNMOPOBKY CHapy»W rMagKoro KOHUA OAHOW TPyObl U U3HYTPU
pactpyba gpyro Tpybbl (pacTpybHas Lenb - KanuinsipHbIA 3a30p Y COBpaHHbIX
TPYOHbIX 3NEMEHTOB - forkHa HaxoguTbes B npegenax 0,05-0,2 mm);

- O4YMCTUTb [0 Ornecka BHYTPEHHIO MOBEPXHOCTb pacTpyba M HapyxHyto
rMagKkoro KoHua crnavBaeMblx Tpy® MEerkom HadKgayHOW LUKYPKOM WM WHBIM
npegHa3HayeHHbIM 41151 3TOM Lienm MaTepuarom;

- MOKPbITb CPrOCOM HapyXHYH MOBEPXHOCTb KOHUA TPyObl Ha Yy4yacTke
COMPSHKEHUSI TOHKMM CIIOEM;

- COYNEHUTb COEAMVHSEMble dfieMeHTbl BPYYHYIO, AOMYCKaeTCs WX B3avMHOe
BpaLLEHVE;

- B35iTb MpWMon B BuAE MpyTKa, HarpeTb COoeAuHseMble 4acTu nnaMmeHeMm OT
ropenky [0 pacnnaefieHust MPUNosi Mpy KacaHuM MpUNoemM pacTpybHou Lienm
COEAIMHEHWUs 1 3aNOfHUTb MofyYaeMblM PacnnaBoM pacTpyGHyLo LWernb;

- OXIagUTb eCTECTBEHHbIM MyTEM COEAMHEHME L0 TEMMEpPaTypbl OKPYXatoLLEro
BO3ayxa 6€3 NPUroXXeHNs1 MOHTaXHbIX Harpy30K;

- yoanutb ocTaTku dortoca ¢ nasiHoro CoeAMHEHMsI.



5.19 Tpn npoBegeHun nasnbHbIX paboT criegyeT UCMonb3oBaTb MNPUION Y
dhrtocbl B COOTBETCTBUM C PEKOMEHAALMAMM 3aBOAOB-U3rOTOBUTENEN.

He ponyckaeTcs NpvMEHeHWe CBWHLOBOCOAEPXKALLMX NPUNOEB B CUCTEMaX
BOAOCHabeHus. Mpn coeguHeHUn TBEpAOW MarkoW ABYX MEOHbIX 3IIEMEHTOB -
Mean € Medbld C MOMOLUBIO MPUMOEB, W3TOTOBIEHHbIX Ha OCHOBE Meau C
docdpopoM unnm megm ¢ docdopoMm M cepebpoM, ritoc He npumeHsieTcs. Ecnn
crnavBatoTca mexay coboln anemMeHTbl U3 pasHbiX CMNaBoB Meau - Medb ¢ 6poH3on
WM Medb C NaTyHbl, Bcerga Heobxogumo ucnonb3oBatb ¢ortoc.  [pu
MCMnonb30BaHUM NPUMNoeB ¢ OonbluMM codepaHneM cepebpa Takke Heobxoaumo
BCeraa vcnonb3oBaHue rioc-CpeacTs.

520 [naBrneHve npunos AOMNyckaeTcs  MNPOU3BOAWUTL  asoBbIMU U
ANEKTPUHECKMMN HarpeBaTeribHbIMKU YCTPOMCTBAMM MpU  YCrioBuM obecneveHust
TemnepaTypbl HarpeBa, COOTBETCTBYHLUEW cocTaBy npunos (npurnoxeHve E,
Tabmumua E.1 - gna msarkon namkm v E.2 - ona tBepgon naviku). CoeguHeHne 6onee
4YeM OBYyX 3IEMEHTOB criegyeT NPon3BOAUTL OQHOBPEMEHHO.

5.21 CoeagvHeHMe MedHbIXx Tpyd CO cTanbHbIMM  TpybGamu, 3anopHo-
perynupytoleii 1 BOAOPa3bOpHOM apmaTypoll BbIMOMHSETCA Ha pe3bbe C
ncnonb3oBaHMEM crieunanbHbIX COeANHUTENMbHBIX YacTel. HaHeceHne pe3bbbl Ha
MeaHble TPYObl He 4OMYyCKaEeTCS.

5.22 CbGopka TpyD C COEOQMHUTEMBbHBIMM YacTAMW, WUMEOLMMU  HapPYXHYHO
pe3bby, OCYyLUECTBMSIETCH MO COMpsiraéMbiM  MOBEPXHOCTAM feTanen 6e3
YNIOTHEHMSA pe3bboBoN ravku. [Ons npucoeguHeHust Tpyo K 4YacTaM, UMELLMM
BHYTPEHHIO pe3b0y, HeobGXoAMMO UCMOMb30BaTb HUMMENb C  YMNIIOTHEHWEM
pe3b0b0oBOI YacTu neHTon PYM.

5.23 MNanka megHbIX TPYO M QUTUHIOB BCThIK HE 4OMYCKAETCS.

5.24 VicnblTaHne cUCTeMbl NPOM3BOAMUTCS Cpa3y NOCNEe OKOHYaHWs MOHTaXa C
uenblo yaaneHust octaTtkoB dariocoB Ha BHYTPEHHEN NMoBepXHOCTU CoeavHeHui. B
crlyyae ecrnv UcnbITaHWe OTJSIOKEHO MO BPEMEHW, cpa3y mnocrie cOOpKM CUCTEMBI
NpPOU3BOAUTCS TEXHOMOrMYeckasi NpoMbiBka. [MpoTMBONoKasaHUi K UCMoNb30BaHMIO
NPOMbIBOYHBLIX PAacTBOPOB C codepaHuem cBobopHoro xmopa go 200 mr/n He
nmeeTcs.

6 MCMNbITAHUE TPYBOINPOBOAOB

6.1 PexumMbl 1 nocnegoBaTenbHOCTb MMAPOCTaTUYECKUX (TMAPABANYECKNX) UK
MaHOMETPUYECKUX (MHEBMATUYECKMX) UCMbITAaHWA TPyOONpOBOAOB MpuBEdeHbl B
COOTBETCTBYIOLLMX HOPMATUBHbIX LOKYMEHTaX.

6.2 lMpn nonoxuTenbHOM TemnepaType OKPYXAIOLIEro BO34yXa BHYTPEHHME
CaHWUTapHO-TEXHNYECKNE CUCTEMbl, CMOHTMPOBAHHbIE C MPUMEHEHWEM MeOHbIX
TpyO, OOMKHBI UCMNbITEIBATLCA MAPABIMYECKUM NyTEM.

6.3 lMpremka BHYTPEHHUX CaHUTAPHO-TEXHUYECKUX CUCTEM B 3KCMIyaTauuto
NPOV3BOAMUTCS B COOTBETCTBUM C AEWCTBYOLLMMU NpaBunamu. Mpy aToM JormkeH
OCYLLUECTBIATLCS MpefABapuTenbHbIA BU3yamnbHbI KOHTPOSb Ha COOTBETCTBUE
Tpe6GoBaHWSM [aHHOTO AOKYMeHTa, MNpoekTa U [encTBylowel HopMaTUBHO-
TEXHUYECKON [OKYMEHTaLUM BCEX CMOHTUPOBaHHbIX TpPyGONMpPOBOAOB U WX
OTAESbHbIX 3IEMEHTOB.

6.4 [uopaBnmMyeckoe WCMblTaHWe TpyGONPOBOAOB, 3aderbiBaeMbiX B
CTPOUTESbHBIX KOHCTPYKLIMSX, HEOBGX0AVMO NPOBOAUTL A0 3aMOHOSNIMYMBaHUS TPY6.

6.5 Cuctembl BOAOCHAOXEHWS MO OKOHYaHWU WX MOHTaxa [AOSmkHbl ObiTb
MPOMbITbI BOAOW A0 BbixofAa ee 6e3 MexaHN4eckux B3BECEW B TEYEHVE BPEMEHH,
YKa3aHHOrO B TEXHWYECKON AOKyMeHTauun. [MpombiBKa CUCTEM XO3SNCTBEHHO-
MUTLEBOTO BOAOCHAOXEHWA CUYMTAETCA 3aKOHYEHHOW TMocre BbIXOAa BOAb,
YA,0BreTBoOpstoLLen TpeboBaHNAM CaHUTapHbLIX HOPM.

6.6 lMocre BbINOMHEHWS MOHTaXa CUCTEMbl OTOMMEHUst CreayeT NpoBecTu ee
BU3yarbHbIi OCMOTP W Mocrefyioliee UCMblTaHWe Ha repMeTUYHOCTb  Npu
AasneHun, npesbiwatolwem pabodee B 1,5 pasa, HO He meHee 0,6 Mla, npwu
NOCTOSIHHOW TemnepaType BOAbI.



6.7 TMpn nogrotoBuTENbHBIX paboTax neped rMAPaBIMYECKUM UCMbITAHUEM
cuUcTeMbl HEOBX0AUMO:

- OTKMIOYMTb NpeaoXpaHuUTENbHbIE KranaHbl, PerynMpoBOYHbIE  KrianaHsbl,
OaTyvkM M Ap., ecrnv JonycTMMoe [aBlieHue yKa3aHHOW apMaTypbl MeHblue
BENMMYMHbI NPOOHOrO AaBMEHNS;

- OTKJIOYEHHbIE 3NIEMEHTbI 3aMEHUTb 3armyLLKaMu Uy 3anopHbIMU KranaHamu,
[0MyCTMMOE AaBrieHne Ans KOTOpbIX 60rbLue BENMMYMHBLI MPOOHOro AaBreHus;

- NOAKIIOYNTb K CUCTEME MAHOMETP C TOYHOCTbIO nameperus 0,01 MlMa.

6.8 Cuctemy cregyeT 3anornHuUTb BOAOW MEANEHHO TpU  OTKPbITbIX
BO34YXOCMYCKHbIX YCTPOMCTBax BO U3bexaHne obpa3oBaHunsi BO3AYLUHbIX NPOOOK.

6.9 TmapaBnnyeckne wucnbiTaHUs HeobXo4MMO NPOBOAUTL MPU MOCTOSIHHOM
TemnepaType B ABa 3Tana:

1- atan - B TeveHve 30 MUH ABaxadbl NOAHMMATb OABfEHWEe OO0 pacyeTHOW
BenMYMHbl Yepes kaxable 10 muH. B nocnegyoume 30 MuH nageHve AasneHus B
cucTeme He JomkHO npesbiwatsb 0,06 MMa;

2-n 3Tan - B nocrneayowme 2 4 nageHve AaBreHusi (0T AaBneHusi, AOCTUTHYTOro
Ha 1-m aTane) He JomkHO ObITb BonbLue, Yem Ha 0,02 MMa.

6.10 WcnbiTaHHyto TpybOMpoOBOAHYHO CUCTEMy criegyeT nepefasaTb B
akcnnyaTaumio B cootBeTcTBum co CHul 3.01.04.

7 QKCIMNYATAUUA N PEMOHT

7.1 Cnecapy, npousBOAsMe 3KChnyaTaumio W PEeMOHT, AOIkHbl ObiTb
03HaKOMIeHbl C 0COBEeHHOCTAMY 06paboTKM U TexHororne coopkn MegHbIX TPy6.

7.2 B cny4ae noBpexaeHuss ydacTka TpybonpoBoga HeoGXooumo Bbipe3aTb U
3aMeHUTb AedeKkTHbI ydacTok. 3amMeHa NpouM3BOAWUTCA C MOMOLUBIO OTpe3ka
mMedHON TpyObl HeobxoAWMOW [AJMHbI, COEAMHsSieMoro C Tpybonposodom C
nomolto naviku. [Mpu 3ameHe Tpyb6 BO BpemMs pemoHTa He [ornyckaeTcs
ycTaHaBnmBaTb TpyObl MeHbluero AuvameTpa. [pu MCMonb3oBaHWM  3aXMMHBIX
(PUTMHIOB B OTCYTCTBUE chneLunansHoro 060CHOBaHNA Npyu NEPBON e BO3MOXHOCTU
HeobX0aMMO 3aMEeHUTb COEAVHEHUS Ha NPEYCMOTPEHHbIE MPOEKTOM.

7.3 Teun B pa3beMHbIX COEANHEHUSIX YCTPAHSIOTCS NOABEPTHIBAHWEM FaeK Um
3aMeHOM YMMOTHUTENS.

7.4 He ponyckaeTca MexaHU4ecKkoe noBpexaeHue Tpyb npy nposeaeHun apyrmx
PEMOHTHbLIX paboT. B MecTax BO3MOXHOTO MNOBpeXOeHust Tpyd Heobxoaumo
CTaBUTb OrPaXKOEHUs.

7.5 [Ona O4YMCTKM HapyXHOW MNOBEPXHOCTU criefyeT NpUMEeHATb maTtepuan,
WCKITOYAIOLLMIA MEXaHUYECKME NOBPEXOEHNSA CTEHOK TPYO.

7.6 lMpn 3amopaxmBaHUM BOAbl B CUCTEMAX BOLOCHAOXEHUSI U OTOMNSIEHWSA U3
MeOHbIX TpYG cregyeT UMeTb B BUAY, YTO TPYyObl U COEQUHEHNS BbIAEPHUBAIOT He
Oonee:

3-X umkIoB - ansa Tpy6 "M";

2-X UMKNoB - gnsa Tpy6 "MT";

1-ro umkna - gnsa Tpy6 "T".

He crnenyeT gonyckaTb 3amOpaXvBaHWs BHYTPEHHUX CaHUTAPHO-TEXHUYECKMX
cucteM. B cnyyae 3amep3aHus Hanmuve npobok B Tpybax MOXHO pacno3HaTb Mo
MECTHOMY pacLUMpeHuto Tpyohl. MporpeBatb TpyOy credyeT TennsiM BO34YXOM M
ropsiyelt Bogoi. Kateropuuecky 3anpelaeTcsl UCnomnb3oBaTh OTKPbITOE Mramsi u
obcTykmBaTb Tpyby MOMOTKOM; [OMYyCKaeTCs MWCMOMNb30BaHUe WHAYKLUOHHBLIX
anekTpoHarpeBatene. [lpy nNpUMMEHEHMM ra3oBOro HarpeBa HeLonycTUMO
HernocpeACTBEHHOE BO3AEWCTBME OTKPLITOrO MriameHu Ha Tpy6bl. [Mpu nepsoii
BO3MOXHOCTW CIieyeT 3aMeHUTb NOBPEXOEHHbIN y4acTok Tpybonposoaa.

7.7 Tlpn ocnabrneHnn 3agenkn mexay Tpybow K runb3omn, NpoxoasLlen Yepes
CTPOUTESbHLIE KOHCTPYKLMK, HEO6XOAMMO €€ YNIOTHUTL FEPMETUKOM.

7.8 B cnyyae nepepbiBa B 3KChnyatauuMm cuUCTeM BogonpoBoga creayet
nsberatb ANMTENBHOMO 3acTosA BoAbl B MegHbix Tpybax. [Nepen Bo3obHoOBREHNEM
paboTbl BogonpoBoda M3 MegHbIX TPy ero cregyet NpoMbITb NMUTHEBOM BOAON A0
OOCTUXEHNS CBOMNCTB BOAbI, PpernaMmeHTMpyeMblX CaHUTapHbLIMU HOPMaMu.

8 TPEBOBAHUA TEXHUKUN BE3OINACHOCTHU
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8.1 Mpu nponssoacTBe paboT MO MOHTaXY BHYTPEHHUX CAHTEXHUYECKUX CUCTEM
30aHuA U3 MedHbix TpybG Heobxogmmo cobriogate TpeboBaHMSI  TEXHWKK
©e3onacHocTu cornacHo CHul 12-04.

8.2 MegHble TpyObl B MpOLIECCE 3KCMiyaTauuu M MOHTaXa He BblOENsOT B
OKPY)XalOLLYt0 cpeay TOKCUYHbIX BELLECTB M HE OKa3blBalOT BPEAHOrO BO3AECTBUS
Ha opraHW3M YerioBeka MpW HernocpefCcTBEHHOM KoHTakTe. PaGoTta ¢ HUMK He
TpebyeT 0coBbix Mep NPesoCTOPOXHOCTM.

8.3 MoHTax TpyO [OO/KEH MPOBOAUTLCSA MOCME  OKOHYaHusi  COOopKM
METanMOKOHCTPYKLUNA.

8.4 TMpwn BbINOMHEHUM PaBOT MO MOHTAXY Y PEMOHTY CUCTEM BOAOCHAOXEHMS U
OTONSIEHMS pa3peLlaeTCsi MOMnb30BaTbCsl TOMbKO WCMPaBHBIM MHCTPYMEHTOM W
npucnocobrneHnsMm ¢ obsi3aTenbHbIM COBNAEHNEM YCIOBUIA UX 3KCNIyaTaluu.
[aeyHble KNYM JOIMKHBI COOTBETCTBOBATL pasMepam raek. [yoKu kntoyern JormkHbI
OblTb NapannenbHbIMM U He UMeTb TpewwmH n 3abouH. CriegyeT nonb3oBaTbCs
OVHAMOMETPUYECKUMM KITFOHaMK.

[a3oBble KMOYM He [OOMKHbl WMMETb 3a3yOpuH U COMTOM  HaceuyKwu.
HarpeBaTenbHble YCTPOWCTBA U MX 3SIEMEHTbI A1 MPOM3BOACTBA NasifibHbIX paboT
OOIKHBbI COOTBETCTBOBATH TPEOOBaHMAM NPOU3BOACTBA Maviku.

8.5 Paboyee MecTo A0O/iMKHO ObiTb A4OCTATOMHO M PAaBHOMEPHO OCBeLLeHo, 6e3
Crnensilero BO3OEVCTBUSI Ha paboTarowmx criecapeir. HanpsikeHne nepeHOCHbIX
CBETUMBHWKOB HEe AOSPKHO npeBblwatb 42 B. PyyHoW nepeHoCHOW CBETWUrbHMK
OOMKEH UMETb MEeTarnMyeckylo CETKy ONisl 3alMTbl flaMmbl, YCTPOWUCTBO AMNS ero
MOABECKM W LLMAHrOBbIA NPOBOA, C BUSKOM.

8.6 [vopaBnMYeckMe UCMbITAHUS BHYTPEHHUX TPYOOMPOBOAHLIX CUCTEM
cregyeT NPOBOAUTL B NMPUCYTCTBUU MacTepa Uiy npoussoauTens pabot. Crnecapu,
NPOBOASALWME UCMbITAHWS, OOMKHBI HAXOAMTLCS B 6e3onacHbIX MecTax Ha crnydvai
BbIGUBAHWS 3armyLLeK U aBapuii.

9 3AWLUTA OT KOPPO3UM

9.1 He ponyckaetcsi npoknafdblBaTb MeAHble TpyGbl B MOMELLEHUSIX 3apsiaku
aKKYMYNATOPHbIX GaTapei Unn MHbIX, [Ae BO3MOXHO HaBedeHWe TOKOB, a Takxke B
NOMELLEHUAX CO CpedamMu, COoAepXalMi aMMOHWIA, HUTPUTbI UNKM CyrbgmMabl,
HanpMvep >XMBOTHoOBOAYecKkMe epMbl, GOMHW. [MpyM CKPbLITOM MOHTaxe mnog
LUTYKaTYpPKOW U3 U3BECTKOBOMO pacTBOpa Unu rmrnca aHTUKOPPO3MOHHAA 3almTa He
TpebyeTcs, KpoMe NPUMEHEHUSI CMECEN, coaepXaLLmX 406aBKM aMMOHMS.

9.2 Mpy akcnnyaTauum MeaHbIX TPyG B arpeccuBHbIX cpefax, B TOM yucre
NPOJIOXKEHHbIX oA 3eMreit, cneayeT AOMONMHATENbHO NPUMEHSITh:

- @HTUKOPPO3WOHHYIO 3aLMTy, BbINOMHEHHYID B 3aBOACKWX YCMOBUSIX, -
NONMMEPHOE NOKPLITUE;

- @HTVMKOPPO3MOHHYIO 3aLLKTY CTHIKOB, BbLIMOMHEHHYIO HA MecTe MocpencTBOM
KMeeBoro Uiy TepMoycaZioqHOro NoMMMEPHOTO MOKPLITUSI.

9.3 PekomeHayeTcs m3beratb MOCTOSHHOTO BO3AEWCTBUSA Briarv Ha BHELLHION
NOBEPXHOCTb TpybonpoBoaa. B nomelLeHnsiX NOBbILEHHOW BriaxHOCcTH (6acceiiH,
cayHa, 6aHs1) HeobxooMMO MPUHMMATbL Mepbl MO M3oNAUMK Takux Tpyo. B mobbix
NOMELLEHUSIX  HeXernaTenbHO 00pasoBaHWe KOHAeHcaTa Ha  MOBEPXHOCTU
Tpybonposoaa.

9.4 [lntbeBass Boga [JoikHa cooTBeTcTBOBaTb TpebosaHuam CanluH
2.1.4.1074 npv Benn4dmHax pH ot 6,0 go 9,5. Kpome aToro, B BoAe He AOMKHO ObITb
n3nuKa cBo6OAHON YIMEKUCNOThI.

9.5 lNpu BOgONOArOoTOBKE ANA CUCTEM NUTLEBOINO BOAOCHAOXEHUS U3 MEAHbIX
TpyO cnemyeT KOHTpormpoBaTb UM obecneuymBaTb criegyloume  3HavyeHus
napameTpoB BoAbl (Tabmmua 11).

Tabrmua 11


http://docs.cntd.ru/document/901829466
http://docs.cntd.ru/document/901798042

[NokasaTenb En. MuHMMmansHo MakcumarnsHo
n3MepeHust || gomycTumo A0nycTUMO
BopopoaHbivi nokasartens || pH 6,0 (pekomeHga.| 9,0 (pekomeHa. 8,5)
7,5)

Xropuapl Mmr/n - 350

OO0LLas XeCcTKOCTb Mr-3KB/N 1,42 3,1

CooTHOWEHMUE |[M/N 1,0 -

HCO, /50,

CynbgaTsl Mmr/n - 300

HuTpathbl mr/n - 45

CBOGOAHBIN  yrrekucrbln || Mr/n - 35

ras

Kucnopoga Mmr/n - He
KOHTponupyeTcsi

HawaTtbipn mr/n - 2

XKeneso (B pacTBope) Mr/n - 0,3

MapraHeL, (B pacTBope) mr/n - 0,1

Cynbdwabl - - HexxenatensHo

Xrop cBOGOAHbIN mr/n - HeT orpaHnyeHus

9.6 B cuctemax BogocHaGxeHus cnegyet usberatb  pacnornoXeHus
TpyGOMNpoBOAOB M3 CTanmM (3a WCKMIOYEHVWEM HepXaBetoLlen), amoMUHWS, LUHKa
nocrne MeaHbIX (MO HamnpaBreHWIo [OBWXKEHWA MNOTOKa BoAbl) BO u3bexaHue
npexaeBpeMeHHON KOppo3um NepBbix. B cnyyae ecnv ycTaHOBKa U3OENWUIA U3 TAKUX
MeTannoB Heobxoguma nocre yyacTka C MegHbiMu Tpybamu, TO Heobxogaumo
npeaycMoTpeTb HanMune B TakuMX M3AENUsiX MacCUBHbLIX aHOAOB, HaMpuMmep u3
MarHusi.

9.7 B cuctemax oTonneHus crieqyet cobnogartb crieqyowme npasuna:

- nsberatb U3NULLHErO (HEOGOCHOBAHHOMO) MOMOMHEHWUST 3AMKHYTBIX KOHTYPOB
TENMoHOCUTENEM, COAEPKALLMM KUCTOPOA;

- Heobxoaumo obecneunTb COAepXaHWe KUCIopoda B TEMMOHOCUTENE HMKe
BenmumHbl 0,1 mr/n. Mpu cuctemaTuyeckon NoANMTKE TENNOHOCUTENS KUCTTOPOLOM
peKoMeHAYeTCs NPUMEHSITb TMAPA3UH UMK CYNbGUT HATPUST;

- napbl Mefb-CTasnb, Medb-Xerne3o, MeAb-LMHK B CUCTEMax OTOMMEHWUS MOryT
Bbl3BaTb NpobnemMbl TONMbLKO NpW NOANUTKE TENSIoHOCUTENs kucnopogom. Cnegyet
npegycMmatpvBatb Mepbl MO Pa3beAUMHEHWIO TakuUX Map NyTeM MpUMEHEHUs]
NepexoaHMKOB M3 OpPOH3bl MM HepPXKaBelLen cTanu. B cuctemax otonneHuns ma
MegHbIX Tpyd uenecoobpasHo NpUMEHEHWe OTONUTEmNbHLIX NPUGOPOB U3 Meau, B
TOM Yucre bMMeTanIM4YecKknx anoMmMHNEBO-MEOHbIX.



9.8 He ponyckaeTcs ucnonb3oBaHue TPyOGOMPOBOAHbLIX CUCTEM M3 Meaun B
KayecTBe OCHOBHOIO 3a3eMIISIOLLEro SneKTpoaa.

9.9 TexHonornyeckas nNpomMbIiBKa CUCTEMbI C Liesblo yaaneHus octaTkoB ontoca,
BO3MOXHO MOMaBLLErO B CUCTEMy, siBNsieTcs obsi3aTensHol onepauuven. [Mpu
UCMOSMb30BaHNN COBPEMEHHbIX BOAOPACTBOPUMBIX (OIIHOCOB TaKyl0 MPOMbIBKY
crefyet NpPoBECTUM He Mno3fHee 2-3 MeC NOCre OKOHYaHWs MOHTaxa. YhaneHue
3ayceHua (rpata), obpasyiowlerocsi npu peske Tpyb, siBnsieTcss obs3arenbHbIM
TpeboBaHveM ans obecneveHns cpoka Cny0bl MEAHbIX CUCTEM.

9.10 OnTumanbHbIMM ANA Uenern OnUTENbHOr0 Cpoka ChyxObl ABNSOTCH
BENMMYMHbI ckopocTh notoka ot 0,25 go 0,5 m/c onst cuctemM oTONEHUST U OKOJSIO - B
npegenax 1,5-2 m/c ana cuctem BogocHabeHus.

NMPUNOXXEHUE A (cnpaBo4Hoe).
KO3®PULIMEHTBI MECTHOIO
rMMaoPABJIMMECKOIO COMPOTUBJIEHUA
FHYTbIX MEOHbIX TPYB U
COEOMHUTENbHbIX YACTEN

MPUNOXXEHWE A
(cnpaBoyHoe)



N || Oetamm CxemaTtunyeckoe n3obpaxeHue getanen | 3HavyeHve
n.n. KoahdmLmeHTa
1 OTBOA, c 0,5
pagunycom
3aKpyrrneHus
20
90°
45°
2 TponHukm: 0,5
Ha npoxon
3 Ha 1,5
—— —
OTBETBIIEHNE
90° | l
4 Ha crnvsiHie 1,5
900 — —-—
5 Ha 3,0
pasgeneHve
notoka i
6 KpecToBuHa: 2,0
Ha npoxog I T
7 Ha 3,0
OTBETBIIEHNE
—i
8 OTctyn 0,5




9 Ckoba P 1,0

10 || BHe3anHoe 1,0
pacLmpeHme z [B

0,5

11 || Kanau 0,7

NPUNOXEHUE b. TABJTULbI ANA
NMPUBNTUXXEHHOIO r’MAPABJIIMYECKOIO
PACYHETA MEOHbLIX TPYBOMNPOBOOOB

NPUNTOXKEHME B

Tabnvua b.1- Cuctema BHyTpeHHero ropsiyiero BogocHabxeHUs



¢, HapyHbIn AnameTp Ha TOMWMHY CTEHKM TpYObl, MM

n/c
12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
i, [[1000] - (11000 5 (1000 - (1000~ {/1000 || 3 |/1000|| s |I1000 || 3 {/1000|| s /1000l | 1000
mic ||* mic ||* mic | mic ||? m/c ! mic ||* mic ||* mic ||* mic ||* mic |?

1 2 3 4 5 6 7 8 9 10 11 12 |[13 |14 |15 16 |[17 |18 [|19 |[20 |[21

0,02 |0,25([17,9

0,04 (10,5 |[64,7 ||0,3 [[17.1

0,06 (|0,76(139 |/0,15([36,2 ||0,3 (12,7

0,1 1,27 367 |/0,75(94,7 ||0,5 | 32,8 ||0,32| 10,6

0,12 (|1,53||521 ||0,9 (134 || 0,6 |/46,2 ||0,38( 14,9

0,14 |/1,78||702 |(/1,06(180 (0,7 ||61,8 ||0,45(19,8 |0,26 |5,3

0,16 |/2,04|/908 | 1,2 ||232 (0,8 [[79,6 ||0,5 |[25,5 | 0,3 6,8

0,18 |2,29((1141]/1,36{[291 |/0,9 (99,5 ||0,57| 31,8 || 0,31 84 026|277

0,2 |2,55([1340(/1,5 ||356 (/1,0 ||122 | 0,64 38,8 |0,38 (/10,2 (|0,24| 3,3

0,22 ||2,8 |[1685(1,66(427 |/1,09(146 | 0,7 |46,4 ||0,41 (12,2 ||0,26]/3,9

0,24 |3,06([1996(1,8 [[505 |/ 1,2 [[172 | 0,76 54,7 ||0,45 14,4 110,29(/4,6

0,26 1,96(590 (1,3 ||201 |{0,83|63,7 |[0,49 | 16,7 ||0,31| 5,3

0,28 2,11/ 681 ||1,4 ||232 ||0,89( 73,3053 |19,2 ||0,34|6,1

0,3 226|778 ||1,5 |[264 | 1,0 [[83,6 ||0,57 |21,9 ||0,36|7,0 | 0,25|2,8

0,32 2,41(882 ||1,6 |[299 ||1,02(94,6 ||0,6 247 110,38(/7,9 |0,27|3,2

0,34 2,56(992 ||1,7 ||336 |/ 1,08( 106 | 0,64 |27,7 |04 |88 |0,28|3,6

0,36 2,71|(1108| 1,8 |[375 | 1,15({118 |/ 0,68 | 30,9 ||0,43|9,8 | 0,3 |4,0

0,38 2,86((1231(1,9 |[417 | 1,21{[131 || 0,72 |/ 34,2 ||0,46| 10,9 ||0,32| 4,4




0,4 3,02(1360(/2,0 ||460 |1,27| 145 ||0,75 | 37,7 ||0,48( 11,9 |[0,34| 4,8

0,46 2,3 ||603 |/ 1,46|189 | 10,87*|49,2 ||0,55|/ 15,5 ||0,39]/6,3

0,52 259|765 ([1,66(240 ||0,98 | 62,1 |0,62|19,6 [0,44(7,9 | 0,25|2,05

0,58 2,9 ||945 ((1,85|296 ||1,09 |76,5 ||0,7 ||24,1|0,49((9,7 |0,28(25

0,62 3,09((1076|1,97| 337 |1,17 ||87,0 ||0,74|/27,3 ||0,52([11,0 [|0,3 [[2,8

0,7 2,23|1426 (1,32 |110 || 0,84| 34,4 |0,59(13,8 ||0,34|3,6 |0,25|1,6

0,78 248|525 (1,47 | 135 ||0,93| 42,3 |0,65|17,0 ||0,38(44 |0,28]1,9

0,86 2,74||635 (1,62 | 163 |[1,03|51,00,72|/20,4 ||0,42(52 |03 |23

0,94 299|754 (1,77 | 193 | 1,18| 60,4 |0,79| 24,2 ||0,46|/6,2 |0,33|2,7

0,96 3,06(786 (1,8 201 |1,15(62,9 [[0,8 [[252* |/0,47| 6,45 ||0,34]/2,8 |0,24 ||1,2
1,08 2,04 [2,53*|1,29(/78,8 |0,9 |31,5 ||0,53|8,1 | 0,38 (3,6 0,27 |15
1,2 2,26 |[310 | 1,44|/96,4 ||1,0 ||38,5 ||0,59|9,8 | 04243 (03 |18
1,32 249 |[373 |((1,58(116 || 1,1 ||46,2 ||0,65(11,8 ||0,47 (5,2 |0,33 (2,2
1,44 2,71 |[441 ||1,73|[137 (1,2 ||54,5 ||0,7 ||13,9 0,5 |[6,1 [[0,36 |26
1,56 2,94 |[515 |1,87| 160 (1,3 ||63,6 ||0,76| 16,2 |0,55(7,1 0,36 |3,0
1,6 3,02 ||541 ||1,92| 168 | 1,34| 66,7 ||0,78(17,0 ||0,57 (|74 | 0,4 | 3,2
1,7 2,4 ||202 |(1,17| 80,1 |{0,86| 20,1 0,62 8,9 |0,11*| 3,8
2,08 2,49|/279 |[1,74|110 |{1,02| 28,0 ||0,74 |[12,3 ||0,52 | 5,2
2,24 268|322 |[1,88(127 | 1,1 ||32,2 0,79 14,1 0,56 | 6,0
24 2,88(/368 |(2,01|146 |1,18| 36,8 ||0,85 /16,1 [[0,6 | 6,8
2,56 3,07 1417 ||2,14([165 | 1,25|41,6 ||0,91 |[18,2 ||0,65 | 7,7
2,72 2,28((185 |/ 1,33|[46,7 |[0,96 /20,4 ||0,69 /8,6
2,88 24111207 |[1,41|/52,2 ||1,02 ||22,7 ||0,73 ||9,6
3,04 2,55|/230,1]11,49(/ 57,9 [[1,08 || 25,2 ||0,77 |/10,6




3,2 2,68((254 |/ 1,57([63,9 [[1,13 (/27,8 ||0,8 | 11,7
3,36 2,81((279 |/ 1,65([70,2 |[1,19 (/30,5 ||0,85 ||12,9
3,52 295|306 ([1,72|[76,7 || 1,25 ||33,4 ||0,89 | 14,1
3,68 3,08(333 |/1,8 ||83,6 ||1,3 |/36,4 {0,938 {153
3,88 1,9 [[92,6 |[1,37 ||40,2 ||0,98 | 16,9
4,08 1,99(102 |[[144*|/ 44,3 || 1,03 || 18,6
4,28 21 ||112 ||1,5 |/48,6 ||1,08 |20,4
448 2,2 (122 |[1,59(53,1 ||1,13 |[22,3
4,68 2,3 |[133 |[[1,66||57,7 ||1,18 [[24,2
4,88 24 |144 |[1,73]62,5 (1,23 |26,3
5,08 25 |[156 (1,8 ||67,6 ||1,28 |[28,4
5,28 2,6 |[168 (1,87 72,8 |/1,33 |[30,5
5,48 2,7 1180 {[1,94 78,1 (1,38 | 32,8
5,68 2,8 1193 |2,01)83,8 ||1,43 | 351
5,88 2,9 ||207 |[2,08)89,6 ||1.48 |[37,6
6,08 3,0 ||1221 ||2,15]95,6 ||1,53 |[40,0
6,32 2,24 (103 ||1,59 |/ 431
6,6 2,32 {111 ||1,65 ||46,3
6,8 24 ||119 ||1,71 ||49,7
7,04 2,5 ||127 ||1,77 | 531
7,28 2,6 ||135 |1,83 ||56,6
7,52 2,7 {144 |1,89 ||60,3
7,76 2,75)1153 ||1,96 | 64,1




8,00 2,83|163 |2,02 ||68,0
8,48 292|172 |2,14 || 76,0
8,70 3,081192 (12,2 80,3
9,28 23 90,5
9,56 24 ||959
9,84 25 |101
10,12 2,6 | 107
10,40 2,62 (113
10,68 2,7 |19
10,96 2,8 |125
11,24 2,83 (| 131
11,52 2,9 ||138
11,80 2,97 || 144
12,08 3,04 || 151

* TekCT QOKYMEHTa COOTBETCTBYET opuruHany. - [NpumMeyaHue M3rotToBuTens
6a3bl JaHHbIX.

Tabnmua B.2 - Cuctema otonneHus



¢, HapyHbIl AnameTp Ha TOMLWMHY CTEHKM TPYyObl, MM

n/c
12x1 15x1 18x1 22x1 28x1 35x1,2 42x1,5 54x1,5 64x2 76x2,5
rolAP | (|AE| ||AF| 1 (|&F| || &F| ([AF| e || AF| o (| AP || AP || AF

1 2 3 |4 5 |6 7 |8 9 |10 |11 ||12 |13 |14 |15 ||16 |17 |18 |19 |20 | 21

72 0,25((172

144 ||0,5 (|626/0,3 |164

216 ||0,26((135|0,45(|350(/0,3 |[ 122

288 |(1,02((281|0,6 (|61 ||0,4 [[209|/0,25| 67

432 |[1,53(|512|(0,9 [[121|/0,6 |[[448|/0,38( 144

504 |([1,78(/690(/ 1,06 176({0,7 (601 0,45( 192(0,26 |51

576 ||2,64(/894(/1,2 |[227(0,8 |[775([0,5 |[247([0,3 |65

648 1,36((285(/0,9 ||971/ 0,57 309/ 0,34 || 81

720 1,5 ||349(/1,0 ||119(/0,64| 377 0,38 99

792 1,65]/420(1,09| 143/ 0,7 |/ 452 0,41| 118 0,26 38

864 1,8 [|497(/1,19({169( 0,76 (533 0,45(| 139/ 0,29 || 44

936 1,96(/580( 1,29(( 197/ 0,83 (/621 0,49/ 162| 0,31 || 52

1008 2,11|670( 1,391/ 227/ 0,89| 716 0,53 | 187 || 0,34 || 59

1080 1,49]259(0,96| 817 0,57(213| 0,36 |67 | 0,25| 27

1152 1,59((294(11,02((924 /0,6 {240/ 0,38(/76 | 0,27 || 31

1224 1,69/ 330/ 1,08| 104/ 0,64|/270(/ 0,4 ||85 | 0,28]| 34

1296 1,79]369( 1,15|/ 116/ 0,68 301 0,43//95 (/0,3 | 38

1368 1,89((410(/1,21{{129( 0,72/ 333/ 0,46 || 105| 0,32 || 42

1440 1,99|452|1,27|142|/0,75| 367 || 0,48 116 || 0,34 || 47




1512 2,09((497(11,34 |/ 156/ 0,79({403|/0,5 [[127/0,35| 51

1656 1,46/ 186/ 0,87 (480 0,55| 151/ 0,39| 61

1800 1,59(1218((0,94 (/563 (0,6 (177 0,42 71

1944 1,72(/253|/1,02|(653 |/ 0,65|205((0,45| 82 |/ 0,26 21

1088~ 1,85(/291(/1,09(( 748 (/0,7 |235([0,49(94 |/ 0,28 24

2232 1,97|1331(( 1,17/ 851/ 0,74 | 266 | 0,52| 107 || 0,3 |27

2376 2,1 ||374]11,24 (/959 0,79{[300(/ 0,55 120/ 0,32 31

2592 1,36 113]/0,86|(354 (| 0,6 | 142([0,35| 36 [0,25| 16

3240 1,7 ||175([ 1,08 ([543 0,75|217|/0,44|/ 55 (| 0,32 (/24

3456 1,8 |[198(/1,15|615({0,8 |/ 245|0,47| 63 | 0,34| 28

3600 1,92|222((1,22|691[0,85|276|0,5 || 70 |/0,36([31 |/ 0,26(( 13
3888 2,04|1248(1,29(|772]10,9 (307 0,53([78 |[0,38(34 [[0,27| 15
4176 1,39|1885([0,97 || 352| 0,57 |90 |/0,41|/39 ([0,29((17
4464 1,49((101(/1,04|401({0,6 | 102|0,44| 45 |0,31| 19
4752 1,58 113/ 1,1 ||452{0,65|115]/0,48|/50 | 0,33| 21
5616 1,87|1157|[1,3 |[623|0,76|158|/0,55|/69 (/0,39 (29
5904 1,97((173|/1,37|686 (0,8 |173]0,58| 76 | 0,41| 32
6192 2,06 (190 1,44(752|/0,84|190((0,6 |83 [[0,43]|35
6624 1,54)1856 (0,9 ([216(0,65|94 | 0,46| 40
7056 1,64 (967 /0,96|244((0,69|106({0,5 |45
7488 1,74(108 |/ 1,02|273|[0,74| 119/ 0,53 || 51
7920 1,84(121(/ 1,08 304 ([ 0,78 133 0,56 || 56
8352 1,941 134 ([ 1,14 || 337 0,82| 147 0,59 62




9072 2,04((148(1,24([395(/0,89|172|( 0,64 73
9792 1,33(1458(/0,96| 199/ 0,69 || 84
10512 1,43]1525(1,03|/228 /0,74 | 97
11232 1,52([597 (1,1 [[259(/0,79| 110
11952 1,63(1673(/1,17]/292((0,84 || 124
12672 1,72|1753|/1,25| 327 || 0,89 138
13392 1,82|838(1,32|/364 (0,94 | 154
14112 1,9211928(1,39|/402((0,99( 170
14832 2,02|102|1,46| 443 1,04 | 187
15768 1,55|1492 (1,08 201
16704 1,64 (557 |/ 1,17 235
17640 1,73]1619( 1,24 | 261
18576 1,83|/684 (1,3 |/288
19512 1,92((752(1,37 317
20448 2,01(824| 1,44 347
22572 1,59 426
23904 1,68 469
25056 1,76| 514
26208 1,84 | 560
27360 1,92 609
28512 2,001,600
Mpumevanue - B Tabrmue - ¥ B M/c, 4 2 B Ma/m.

* TeKCT QOKYMEHTa COOTBETCTBYET OpurMHarny. - NpMmeyaHue n3rotoBuTens
6a3bl AaHHbIX.




NMPUNOXEHUE B (cnpaBo4Hoe).
HOMOIPAMMbBI ONA NPUBJTIMXXEHHOIO
r’MOPABJIMMECKOIO PACYHETA MEOHbIX
TPYBOMNPOBOOOB

NMPUNOXXEHNE B
(cnpaBo4Hoe)

PucyHok B.1 - Cucrema xonogHoro BOfoCHabxeHUA

r 1 _—
0,7 3 dll
b -— 76,1
0,5 —
V5 — — 64
0,3 —
4 —] a .10
] 3 — 6 — 54
7 4
0.1 — 1
007~ 15— 2 —
0,05— ~ i
. i — 35
0.03— 05— T~ 06
0.4
h 05— ‘\, — 28
0,2 '\\
0,01—

Sl 0.1 ~L
0,007— 0,25 2
0.005 ] 0,06 g

- d, — Hapyxnbii anamerp TpyG, mm;
0,003— g — pacxol RO, J/c;
¥ — ¢KopocTh, MfC: 15
T i, — noTepn Hanmopa ma TPCHME MO AMMHe TRYGONpoBoLL [

0,00 | —t= = 12
PucyHok B.1 - Cuctema xonogHoro BogocHabx eHust
PucyHok B.2 - Cuctema otonneHus
AP | —

0,7 —
0,5 —
4 =76,
0,3 —
— 64
G 10
6 — 54
0,1 — 4
0,7 — V 2
& 1,5 — 2 @
0,5 _'*- ‘*-.
— 5 1
03 o -
= 0.75 — ~ 06
0.4
0.01 SR 0.2 T e
0,07 e ~
T 0.1 — 2
0,05 — 0,25 L
. 0,06
0,03 — — 18
d, — Hapysnuiit anamerp TpyG, MM;
mi G — CCKyMAHan Macca TENAOHOCHTENA, Kryc;
¥ — cxopocts, M/c; AP — notepn namnenwa, xMa/m [— 13

0,01 —

— 12

PucyHok B.2 - Cuctema otonneHus

NMPUNOXEHWE I' (cnpaBo4Hoe). METOAUKA
PACYETA PACCTOAHUU MEXLOY OMNOPAMMU



FTOPU3OHTAIJIbHbLIX TPYBOINPOBOAOB

NMPUNOXXEHWE I
(cnpaBoyHoe)

PaccTosiHve Mexady ropu3oHTamnbHbIMK OnopamMy criefyeT OonpeaenaTb Mo
dhopmynam, yYnTbIBaOLLYM:
LOMNycTMMOe 3HadeHue nporvba kak abConoTHOM BenMiuHbI

Ly »0,472 (384 487)° D*®, r.1

rae & - Moaynb ynpyroctu meawm, lNa;
) - HapyHbI guameTp Tpyobl, M;

w =025
HYacTu HapYyXHOro gnameTpa bl
3
Locpy » 0,472 (3844 Bmy )" D™, (r2)
4YacTu nponeta il

ey > 0.366(3844Em, ) D* (r.3)

v =033,

JOMYCTUMOE HanpsbkeHne B CTeHke TpyObl JMGO NPOYHOCTb COEeAWHEHUs,
HaXOAALLErocs Mexay ornopamu, Ha pacTshxeHue o

2a
Ly> 0,314[12AD[0 = %]] : (r4)

2

roe P - BHyTpeHHee [aBrieHne B TpyGonposoze, Ma;

£

A=
K2JTM # K373

(rs)*

rAe *, " W A, ™ - yaenbHbIi BEC Mean 1 Bodbl, H/M3 | cOOTBETCTBEHHO;

Ky, Ky, 5 - xoadMUMEeHTbI, NpuHMMaeMble Mo rpadgwmkam (pucyHok I.1) B
3aBUCUMOCTU OT BeNMYuHbl #, obpaTHon SDR TpyGbl (OTHOLLUEHWE HapyXHOro
AnameTpa K TOMMHE CTEHKM).

* d)opmyna N 3KCMnMKaums K Hen COOTBETCTBYKOT OopuruHany. - I'IpmmeanVle
n3rotoBuTens 6a3bl JaHHbIX.

CrnefyeT npuHMMaTe B 3aBWCUMOCTM OT BuAa NpoOKNagku TpybonpoBodoB

(ckpbiTast urm oTkpbiTasl) 3HaveHust f =2,5-10 mm, »#y =0,02-0,1 u my =0,001-
0,01, = - 20-30% NpoYHOCTM Mean, U3 KOTOPOW M3roTOBIEHbI TPYObI, MM60o 50-60%
MPOYHOCTM Ha pacTsbkEHWE KOHKPETHOro Buga coeduHeHus  (MasiHoro,
KOMMNPECCUOHHOrOo, pe3b060BOro).

PucyHok I'.1 - F'pacdukn gna onpepneneHuns
koaddunumenToB K(1), K(2) n K(3) B 3aBucumMoctTn ot n



100 K, 100 K, 100 K,

51—
6 sot 0
i b L
8 F - 35
9 F
10 = 40
12
4 b 145
16
18- K, - s0
20 \,
118 - 13
K.

30[ : -| 60
i5

8_
anf
s T 65
M 6k
| S ¢ - 70
T 4.5F
SU‘|- 4 - 75
gof 33

3 L 1 L I L L ;I M N R N N | 80
W | 2 3 4 5 6 -1 1012 16 20

—100n

PucyHok .1 - Mpadwiku Ans onpepenenust koaddmumeHtoB &y, Eau K3 B
3aBUCUMOCTM OT # (OTHOLLEHWS TOMLLUMHBI CTEHKW K HAapy>XHOMY AvaMeTpy TpyObil)

NMPUNOXEHUE [1 (cnpaBo4Hoe).
KOMMNEHCALUNUA TEMNEPATYPHbIX
NUHEWUHbIX OE®OPMALUN
TPYBONPOBOOOB

NPUNOXXEHWVE [
(cnpaBo4Hoe)

KomneHcaumst TeMnepaTypHbix gedopMaunii y4acTkoB TpybonpoBoga MoXeT
ObITb OCylleCTBMEHAa 3a CYeT CaMOKOMMEeHcauunm Mpu COOTBETCTBYIOLLEN
pacCcTaHOBKE HEMOABWDKHbBIX M CKOMb3SILLMX OMop.

Pacyetr komneHcupylowen cnocobHocTn [l-o6pasHbix u  -06pasHbIxX
3rIeMeHTOB TpybonpoBogoB Npon3BognTcs no cdopmyne (pucyHok [.1)

Ly = AoJd 2 (@.1)

roe L. - BbINET KoMreHcaTopa, M;

Al - nuHelHas pedopMauust  ydacTka TpybonpoBoga npu M3MEHeHUM
TemnepaTypbl BO3yxa Npy MOHTaXeE M 3KCNyaTauu, M;

A - koacpdmumeHT ynpyroctu Tpyo, 4=33.

Ona Tpy6 B MArkom, nonyTBepaoM U TBEPAOM COCTOSIHUSIX JMHEelHast
JedopMauma onpegenseTcs no gopmyre

N o=l (0.2)

roe L - AnvHa dedopMmuypyeMoro ydacTka TpyGonpoBofa npu TemnepaTtype
MOHTaxa, M;

Af - nepenaj TemnepaTtyp Mexay TemrnepaTtypol Bo3dyxa B MOMELLEHUM Mpu
MoHTaxe u akcnnyartauuu, °C (K);

o - KO3(NLUEHT NMIMHENHOIO pacLLMpeHnst Meau, paBHblin 17-10-5, 1/°C (1/K).

PucyHok 1.1 - PacyeTHble cXeMbl FHYTbIX KOMNEHCaTOpPOB



'

L He menee lor

-

r

a - 0oTBo40006pasHbIX; 6 - KpyroBbIX; 8 - M-06pasHbIx

PucyHok [1.1 - PacuyeTHble cxeMbl rHYTbIX KOMNEHCaTOpPOoB™

* PUCYHOK M 3KCMMMKaUUs K HEMy COOTBETCTBYIOT opurvHany. - pumedaHue
nsrotoBuTens 6asbl AaHHbIX.

NPUNOXEHWE E (cnpaBo4Hoe).
TEMMNEPATYPbI MNAUKA

NMPUNOXXEHWE E
(cnpaBoyHoe)

Tabnumua E.1

CocTae npunos Temnepatypa nnaenexusi npunosi, °C

97% En 200-240

3% Cu

95% Sn 200-250

5% Ag

Tabnmua E.2



CocTas npunos Temnepatypa nnaesneHus || Temnepatypa naviku, °C
npuvnos, °C

45% Ag 640-680 670

27% Cu

3% En

25% Zn

44% g 680-740 730

30% Cu

26% Zn

34% Az 630-730 710

36% Cu

3% En

27% Zn

29 Ag 650-810 710

6% P

92% Cu

6% P 710-880 730

94% Cu

Marka Meab-Meab Bo3MoxHa 6e3 dortoca, a Ans nanku Meab-naTyHb U Mefb-
OpoH3a HEOOXOAMMO NPUMEHSTbL dortoc.

NMPUNOXEHUE X (cnpaBo4Hoe).
BUBJTUOIPAD UA

MPUNOXXEHWE K
(cnpaBoyHoe)



[1] TY 48-0808-47-96* TpyGbl MegHble BO4OMNPOBOAHbIE

*

TY, ynomsHyTble 34ecb M panee no TeKCTy, He npusogAtcs. 3a
[OMONHUTENbHOM  MHopMaumneit obpatutecb Mo ccbike. -  [Mpumeyanue
nsrotosuTens 6a3bl aHHbIX.

[2] TY 184450-106-043-98 Tpybbl MeaHble Anst TpybonpoBoaoB

[3] TY 184450-106-044-98 DUTWMHMM (COeOQUHUTENBbHbIE YacTWn) U3 Meau Ans
coeavHeHust TpybonpoBoAoOB METOAOM KanUmmsSiPHOW Naiku

YK 696.115-034.3(083.13)
KntoueBble CroBa: MPOEKTUPOBaHWE, MOHTaX, CUCTEMbl BHYTPEHHUe, Tpyobl
Me[Hble, ropsiyee 1 XoroHoe BOAOCHabXeHMe, OTONNEHWE, 34aHue

ONEKTPOHHBIN TEKCT AOKYMEHTa
nogrotoBneH AO "Kogekc" 1 cBepeH no:
oMy mansHoe nsgaHve

M.: Y Lnn, 2005
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