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CUCTEMA BHYTPEHHEWN KAHAJTU3ALUK

Komnanna «CUHUKOH» npor3BoauT LUMPOKKIA aCCOPTUMEHT TPYO U GaCOoHHbBIX M3 113
nonvnponwuneHa (M), No3BoAAIOLWMIA NPOEKTUPOBATL U MOHTMPOBATb COBPEMEHHbIE CUCTe-
Mbl 6E3HaMOPHOW BHYTPEHHEN KaHanM3auum Mobon CROKHOCTW. PacTpyOHble Tpybbl 1
bacoHHble 13aenvA KOMMNEKTYIOTCA YCTaHOBNEHHbIM 3aBOACKAM CNOCOOOM YMIOTHUTEb-
HbIM KonbLOM 13 SBR (CTvpon-OyTaaneH Kayuyk) pe3uHbl, 0becneunBalomm repMeTmyHOCTb
coefiMHEHNI B TeUYeHWe BCEro Cpoka 3KCnnyataumm Tpybonposoda. Cpok ciykobl Tpybo-
NnpoBOAOB — He MeHee 50 neT.

Cnctema BHyTpEHHew
KaHanmsaumm ms
nonunponunera CHMKOH
CraHpapT

MNpenmyLiecTBa cucTembl

+ MOBbIWEHHAA CTOMKOCTb K BO3AEUCTBUMIO OOMbLUIMHCTBA XUMUYe-
CKMX BELLEeCTB;

« He MoABePKEHbBI KOPPO3WY;

+ NafKan BHYTPEHHAA MNOBEPXHOCTb MPenATCTByeT 00pa3oBa-
HVIO OTNIOMKEHNI 1 33PACTaHMIO MPOXOAHOIO Ceverus Tpyobl;

* UIMeIOT Manblii BEC, UTO CYLLECTBEHHO CHVXXAET PACXOfbl Ha XpaHe-
HVie V1 TPaHCMOPTUPOBKY;

+ pacTpybHoe coefvHeHVe C MpefyCTaHOBAEHHbIM  YMIOTHN-
TeNbHbIM KOMbLOM CYLIECTBEHHO COKPALLAET BPEeMsA MOHTAXKHbIX
PaboT Npu bonee BbICOKON HAAEXKHOCTI U repMeTUYHOCTH Coeau-
HeHWs;

« BepXHWM npefen JonycTumbx pabounx Temnepatyp (80°C)
3HAUNTENBHO NPEBOCXOANT AOMYCTUMBIV Npeaen Temrnepatyp ans
Tpy6 n3 HNBX 1 MHL (60°C);

+ WMPOKasA ramma GacoHHbIX M3Oenvin No3BOMSeT peanv3oBaThb
noOble MPOEKTHblE PELLIeHNS.

Ha3HaueHue 1 obnactb npMmeHeHMs
MonunponuneHoBble  KaHanM3auWoHHble TpyObl ¥ dacOHHble
yacTV MpefHa3HadeHbl ANA WUCMONb30BaHMSA B CUCTEMAX XO3fAM-
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CTBEHHO-ObITOBOM  KaHanu3auuMn 3AaHuii Npu  MakCumarnbHOWM
Temnepatype NocToAHHbIX CTOKOB A0 80°C 1 KpaTKoBPEMEHHbIX (B
TeyeHuve 1 MUHYTbI) CTOKOB C TemnepaTypoit go 95°C. [lonyckaeTca
VX UCMOMb30BaHMe ANA OTBOAA XMMMUECKM arpecCUBHbBIX CTOKOB
CO 3HaueHvem pH oT 2 (kmucnada cpepga) Ao 12 (WenouHas cpeaa).
Mpy UCnonb3oBaHUM TPYO 1 GaCOHHBIX M3AeNui  AnAa  TpaHCNop-
TVPDOBKM  HEOUMLLEHHbBIX  MPOMBILLMIEHHBIX CTOKOB HEOOXOAMMO
NPOBEPUTL XMMIUUECKYIO CTOMKOCTb MaTepurana Tpyo.

Bbinyck Tpy6 v dacoHHbix nzgenuin CMHVKOH CraHaapT ocyuiecT-
BnAetcA no TOCT 32414-2013 1 B COOTBETCTBMM C €BPOMENCKIM
(Hemeukum) ctaHgaptom DIN EN 1451-1:1999-03  coBmMeCTHO
c DIN  CEN/TS 1451-2:2012-05, a Takxe DIN 4102-1:1998-5 1 DIN
4102-4:1994-03 nnn DIN EN ISO 11925-2:2011-02 cosmecTHO ¢ DIN
EN 13501-1:2010-01. Ceptndnkat cooTseTCTBUA EBpOMNECKOMyY
HopmaTuBy BblAaH B 2016 rogy KomnaHmnen SKZ.

MprMeHeHve npofykumu pernameHtrpyetca Cr1 30.13330.2020,
CIT 40-102-2000, CI140-107-2003. Bca npoayKuma meeT fenCTBy-
towme ceptndnkatel cootBeTcTBrA FOCT P Ha CEPUIHBIN BBIMYCK U
paspelleHne Ha NPUMeHEeHVe 3Haka COOTBETCTBMA Npu A0OpO-
BOJIbHOW CepTUdMKaLIMM MPOAYKLINN.

Cpok cny»k0bl TpybonpoBOoB: He MeHee 50 neT npw cobniofe-
HUW AEVCTBYIOLLMX HOPM 1 PEKOMEHAALIMIA MPOV3BOANTENS.

Matepnan

KaHanuzaumoHHble Tpyosl CMHVKOH CraHnapT 13roTaBnmBatoTcs
METOLIOM 3KCTPY3uW (GopmoBaHWe M3AENNA HEOrPaHUYEHHOMN
AMHBI NPOAABNMBAHMEM pacnnaBa nonvmepa Yepes GopmyIoLLyto
FONOBKY C KaHanamv Heobxoammoro npoduns) u3 romornonvmep



nponunexa (tnn 1) PP-H. OtnuunTenbHon ocobeHHOCTbIO cucTe-
Mbl CVIHWKOH CraHpapT ABndeTca LBeT — CBETIO-Cepblii MeTas-
nvK. OCHOBHbIE XapaKTEPUCTUKM MaTepuana NpveeaeHs! B Tabnu-

Le.

HanmeHoBaHme Eq. v3m. | BennumHa| Metoanka

[TnoTHOCTb r/cm3  [0,90-0,91| TOCT 15139-69

KoadouumeHT nuHenHo- | mm/m °C 0,11 [OCT 15173-70

ro paclmnpeHus

Temnepatypa nnasneHus °C >160 | FOCT 21553-76
TennonpoBoOAHOCTb Bt/m °C 0,26 [OCT 23630-79
YAanvHeHve npu paspoise % >100 [ TOCT 11262-80
Pasmepbi

Pa3mepbl pacTpyOHbIX TPYO C AOMYCTVMBIMA OTKIIOHEHUAMUW 115
Tpy6 13 nonnnponuneHa CUHVIKOH CraHaapT yKa3aHbl B Tabnuue
HUKE. DT 3HaYeHna CooTBeTCTBYIOT TpeboraHmam FOCT 32414 n
[AeNCTBylOWEN B HACTOAWMIMN MOMeHT Eponenckon Hopme EN
1451-1.
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HenpasuibHO ,Elﬂl/lHa pr6b|
z ) V3MepsAeTcs oT TopLa
sl T : N : ) 10 cepeauHb
° npasunbHo KOHMYECKOM YacTu.
1
DN oD a Ds e e2 min A C
(Mm) (Mm) (Mm) (MMm) (MMm) (MM)
32 32 15 32,3 1,8+0,4 16 24 18
40 40 15 40,3 1,8+04 1,6 26 18
50 50 15 50,3 1,8+04 1,6 28 18
75 75 15 754 1,9+0,4 1,7 33 18
90 90 15 904 2,2+04 2,0 34 20
110 110 15 1104 2,7+0,5 24 36 22
125 125 15 1254 3,1+0,6 2,8 38 26
160 160 15 160,5 3,94+0,6 3,5 41 32

Tpy6bl 13 nonnnponuneHa anuHon* | = 150, 250, 500, 750, 1000,
1500, 2000, 3000 MM NPOW3BOAATCA C OAHUM pacTpyoom. [Mpruem,
B COOTBETCTBUM C TPeOOBaHUAMMN HOPMATVBOB [IJTMHA PacTpyba B
ANMHe TPYObl He yunTbiBaeTcA. Takm 00pa3om, Hanpumep, Tpyoa
CNMHNKOH CraHpapt D110 L1000 mmeeT peanbHylo AnAMHY OT
Topua fo Topua 1058 mm.

Cnocob coennHeHusn

CoepuHerue Tpyo 1 dputnHros CUHWMKOH CraHaapT - pacTtpybHoe
C YNNOTHUTENbHBIM KOMbLOM, KOTOPOE rapaHTUpYyeT repMeTuy-
HOCTb COeJMHEHNA.

[onroBpemeHHas repMeTMUYHOCTb COEAMHEHNA YacTel TPy6onpo-
Bofda obecneunBaeTCcA MCNOb30BAHMEM B KAUeCTBE YMIOTHEHNA
ABYXN1eNeCTKOBOrO KOMblia U3 MATKOW CTMPON OyTagveH pe3nHbl
(SBR 40+5 IRHD) ¢ monvnponuneHoBbiM PacnopHbIM KOSbLLOM.
37O YNNOTHEHNE ObINO CreuranbHO pa3paboTaHo AN nnacTMac-
CoBbIX TPYO 1 UTMHroB 13 MM 1 HMNBX no Hopmam EN 1451-1 n EN
1401-1, cootBetcTByeT TpebosaHuam EN 681-1 WC/WCL n DIN
4060 n npomssoautca komnaHnen M.O.L. Gummiverarbeitung
GmbH & Co lepmanuia.

Hannuve B ynnoTHeHWUM ABYX NENecTKOB
(nBOVIHOE YMNOTHEHME) MOBbLILAET HAOEeK-
HOCTb repMeTU3aLnm CoeuHEHNS 1 Tpeby-
€T MEHbLLIero ycunvs, HeobxoANMOro AN
coefMHeHWs YacTel Tpybomnposoda, u4To
yBEeNMUMBAET CKOPOCTb M KauecTBo
MOHTaa.




KaHanm3aumMoHHasa cuctema C
MOHUKEHHbIM

yposHem wyma C/IHVIKOH
KompopT lntoc

O6Lwwme cBegeHns

OOHMM 13 BaXkHbIX MoKaszaTenen kKayecTBa KaHanM3aLUWOHHOM
CUCTEMBI ABNAETCA YPOBEHL ee LyMa, KOTOPbIV OKa3blBaeT Cyllle-
CTBEHHOE BAMAHME Ha QU3MUYeCcKoe U MCUXUYECKOe COCTOAHME
nogen.  CornacHo — esponenckoMmy — cTaHgapTy DIN - 4109
(Wymo3awmTa B MHOTO3TaxkHbIX 3[aHMAX) YPOBEHb LWyma He
nomkeH npesbiwatb 30 Ab, a No elle bonee cTporot Hopme VDI
4100 - 25 nb.

Poccnitckaa  Hopma  CH 2.2.4/2.1.8.562-96 «llym Ha pabounx
MecTax, B MOMELIEHMAX KWMbIX, OOLIECTBEHHbIX 3AaHUI U Ha
TEPPUTOPUN  KUAOW  3aCTPONKM»  OonpeaenseT  AOMyCTUMbIN
YPOBEHb WymMa B HOUHOe Bpema (¢ 23.00 go 7.00) o 30 ab. nAa
OOBEKTOB, K KOTOPbIM MPeAbABAATCA NOBbLILEHHbIE TPeboBaHMA
no KOMPOPTY NPOXKMBAHWA, PEKOMEHYETCA UCNOMb30BaTh CUCTe-
My BHYTDEHHEM KaHanmM3auum C MOHWXKEHHbIM YPOBHEM LyMa
CVHWKOH KomdopT Mntoc.

YpoBeHb Wwyma

[na onpeneneHna ypoBHA LWyma Oblnv NpoBefeHbl CPaBHUTEb-
Hble ncnbitanua cnctem: CMHNKOH KomdopT (Poccma) ¢ «obbiu-
HoW» (cooTBeTcTByloWel TpeboBaHuam [OCT 32414) cepol
KaHanusauyven. VicnblTaHnua NpoBoAMNMChE Ha Kadeape akyCTUKM
MIY um. M.B. JlomoHocoBa B HoAbpe 2010 roga. Ana ucnbiTaHui
6bl1 CObPaH CTOAK BLICOTOM B 3 3TaXka CO BCEMM SNeMeHTaMu.
PesynbTaThl MCMbITAHWM MOKa3anu, 4to Npu pacxofe BoAbl 2.5
NUTPa B CeKyHMy ypoBeHb yma B cucteme CYIHMKOH KomdopT
Ha 4 obA (B 1,5 pa3a) MeHblue (Trwe), Yem B CTaHAAPTHOW NOAu-
NPONMIeHOBOM cucTemMe. [Tpn yMeHblUeHUM pacxofa BoAbl B
Tpy6ax o 0,35 NUTPOoB B CeKyH/ly 3Ta pa3HuLia Bo3pacTtaeT € 4 AbA
no 7 abA (B 2,2 pa3a).

YnyuywenHasa cuctema CUHUKOH KomdoprT Mntoc

C 2017 roga komnanua «CVHMKOH» Hauana Bbinyck 0OHOBAEH-
HOM nunHenkn Tpye 1 dutmHros cuctembl CHVKOH KomdopTt
Mnioc, komnnektytowenca xomytamm COMFORT ¢ NoHWKeHHOW
3ByKonposoaHocCTblo. CVHKOH KomdopT Mntoc no3gonser elle

6orblie CHU3UTb YPOBEHD LYMa B KaHaNM3aUVOHHbBIX CUCTEMAX.
Ha3HauyeHue 1 06nacTb npumMeHeHus

MonunponuneHoBble  KaHanu3almoHHble  Tpyosl  CHVIKOH
KomdopT [Mntoc ncnonb3yoT Ana MOHTaxa 0e3HanopHbIX TPyoo-
NPOBO[HBIX CUCTEM BHYTPeHHeN ObIToBOW KaHanm3auwn. CAHW-
KOH KomdopT Mntoc NonHOCTbIO COOTBETCTBYET BCeM TpeboBaHK-
am perctayroumx CM 40-102-2000 n CI1 40-107-2003. Mo Tpy6o-
NPOBOAHON CHCTeMe ObITOBOV KaHanv3aummy JOMnyCKaeTcs TpaHc-
NoOpPTMPOBaTb CTOKM C Temnaepatypor Ao 80°C, npu KpaTKoBpe-
MEHHOWM NPOAOMKNTENBHOCTH (O 1 MMH) AONyCKaeTca Temnepa-
Typa cTokoB Ao 95°C. CTouHble BoAbI MOTyT UmeTb pH oT 2 (Kncnas
cpena) po 12 (wenouHana cpepa). MNpw ncnonb3oBaHuu Tpyb ang
KaHanm3aummym HeoumLlieHHbIX MPOMbILLIEHHbBIX CTOKOB Heobxoau-
MO MPOBEPUTb XUMUYECKYIO CTOMKOCTb MaTepuana Tpyo.

Cpok cnyx6bl Tpyb6onpoBooB: He MeHee 50 neT npwu cobnioaeHn
LEeNCTBYIOLLMX HOPM 1 PEKOMEHAALIMIM MPOV3BOANTENA.

MaTtepnan

MonunponuneHoBble  KaHanu3almoHHble  Tpyosl  CHVIKOH
KomdopT Mnoc 1M3roTaBnmnBaoTCA METOAOM IKCTPY3WM 13 MOAM-
dbrmpoBaHHoro nonunponuneHa PP-M ¢ MuHepanbHbIMU Ao6aB-
kamn. Tpyobl CUHKOH KomdopT Mnoc D110 cepun S14 (TOCT
NCO 4065-2005) nmetoT TonwmHy cteHkn 3.8+0.5 mm, uTto Ha 12%
6onblue, uem y Tpy6 CUHKOH Komdopt D110 cepumn S16 nepso-
ro nokoneHus. A Tpy6oel CUHVKOH KomdopT MNntoc D50 cepun S14
MMEIOT TONUMHY CTeHKM 2.04+0.4 MM, 4To Ha 10% 6onblie, yem y
Tpy6 CMHWKOH KomdopT D50 cepum S16 nepBoro nokoneHus.

OCHOBHble XAPaAKTEPUCTUKN MaTepnaia NprBedeHbl B Ta6J'II/ILLeZ

HavnmeHoBaHue En. n3mep. BennymHa MeToaunka

[noTHOCTb r/cm3 no1l3 [OCT 15139-69

Koad. nuHenHoro pacumvperns | Mm/m °C 0,11 [OCT 15173-70

TennonpoBoAHOCTb Bt/m °C 0,26 [OCT 23630-79
YnnotHeHune

[IByxnenecTkoBOe YMIOTHEHNE 13 MAMKOW CTUPON OyTaareHOoBOM
pe3uHbl (SBR 4045 IRHD) ¢ pacnopHbiM konbliom. Pa3paboTaHo
[N NNacTMaccoBbIX TPy 1 duTnHIos 13 PP 1 PVC no Hopmam EN
1451-1 n EN 1401-1 n cootseTcTByeT TpebosaHuaM EN 681-1
WC/WCL v DIN 406. Mpowuzsoantens — M.O.L. Gummiverarbeitung
GmbH & Co.

Cnocob coeanHeHuA
PactpybHoe coenuvHeHne. be3
NHCTPYMEHTOB U MPUCNOCOONEHNI.

npuMeHeHnAa  crneunanbHbIX



MonunponuneHoBble MOHVIXXEHHOM
3BYKOMPOBOLHOCTbIO

Pa3paboTaHHbii B komnarn CUHUKOH xomyT 13 nonnnponune-
Ha OnoK comnonumvepa C AemndepHbIMKU BCTaBKamk 13 O-pUHT
pe3nH npefHa3HadeH AnA CHUXEHUA YPOBHA LymMa B CUCTEMax
BHYTPEHHEeW KaHanm3aumm.

MonvMepHble MaTepuanbl  0bnafaloT ropasfno  Oosbliei, Mo
CPaBHEHMIO C METaNaMK, CoCOBHOCTBIO MOMMOLWAaTh BUOPALIMOH-
Hble KonebaHvs, BO3HMKawLMe B TPyOOMpPOBOAAX, uUTo Cylle-
CTBEHHO CHWXAET YPOBEHb LUIYMOB CUCTEMbI. BbiCOKME 3HaUeHUs
KoabdMUMEHTa MEXaHUYECKMX MOTEPD B NONMMepax obecrneyrBa-
€T MOHWMKEHME 3BYKOBOTrO BO3enCTBNA Ha 20 = 25 ab.
MakcrmanbHO 3GGeKTVBHOE UCMOMb30BaHNe XOMyTa AOCTUraeT-
CA NMPY UCNONb30BaHUN B CUCTEMAX BHYTPEHHeW KaHanm3auum B
KoMbuHauumn ¢ Tpybamu u dutuHramm CYHVKOH Komdopr.
OaHaKo 1 Npy MCNONb30BaHUN B CUCTEME KaHanm3auum ¢ Tpyba-
Myt 1 dutnHramn CYMHVIKOH CraHpapT ypoBeHb LiyMa CHCTeMb
OyeT HUKe, Yem NPY UCMONb30BaHUK CTasbHbBIX XOMYTOB.
MonunponuneHoBble xomyTsl CMHWKOH obnafgatoT  BbICOKOW
Harpy304YHOM CMOCOOHOCTBIO, Harpy3ka Ha OfivH XOMyT 6e3 pa3py-
weHms gocturaet 150 Kr.

XOMyTbl BbIMYCKAIOTCA B [BYX MOAVOUKAUMAX: ANA NONUMEPHbIX
Tpy6 DN110 1 DN50.

XOMYTbl C

CncTema BHYTPeHHMX
BOLOCTOKOB
CNHWMKOH Rain Flow

BHyTpeHHMe BOAOCTOKM YCTaHABNMBAIOTCA BHYTPW 0O0rpeBaembix
3AaHNA 1 0becrneunBaloT OTBO/ AOXKAEBBIX M TanblX BOJ C KPOBEb
XKUbIX 11 MPOMBILWNEHHbBIX 3AaHNUI.

OCHOBHOW 0COBGEHHOCTBIO BHYTPEHHWX BOAOCTOKOB ABMAETCA TO,
YTO BOAOCTOYHbIE CTOAKM M OTBOAHbIE TPYOOMPOBOAbI [OMKHbI
BblAEPKMBATb AaBneHve CTonba BOAb, BO3HMKalollee npu
3acopax 1 nepenosHeHnAx cucTembl. MakcMManbHO BO3MOXHOE
[aBreHvie onpefenaeTcs BbICOTOM OT BOAOMPUEMHOW BOPOHKM
[10 YPOBHS BbINycKa.

XapakTtepuctuku Tpyd6 CUHMKOH Rain Flow 60

Tpy6bl SINIKON Rain Flow 60  BbinycKalTCca 13 romMononvmep
nponuneHa no TY 2248-010-42943419-2011 ¢ HOMMHANbHbLIM
avmeTpom 110 MM 1 MHMANbHOW TONWKUHOM CTeHKK 3,4+0,5 Mm,

cepua S16 (SDR 33) (no TOCT P 521374-2003).
YAanotHUTeNb — Komblo Tuna BL w3 SBR pe3uHbl HemeuKom
komnanun M.O.L. LiBeT Tpy6 — rony6oit.

CoenuviHeruvs Tpy6 SINIKON Rain Flow 60 uncnbiThiBaloTCA Ha
repMeTryHoCTb B nabopatopun CUMHWUKOH npu BHyTpeHHem
JaBneHun Bofdbl 4o 6 6ap (60 MeTPOB BOAAHOrO CTONOa).

Tpybsl CMHWKOH Rain Flow 60 B coueTaHuu C QUTUHraMu
CVHMKOH Rain Flow pekomeHaylTCA MCNOMb30BaTh TOMbKO B
OTBOAHbBIX TPYOOMPOBOJAX OT CTOsKA K BOJOCTOYHbBIM BOPOHKAM.

XapakTtepuctuku Tpy6 CMUHUKOH Rain Flow 100

Tpy6sl SINIKON Rain Flow 100 n13rotaenvsatotcs 13 romornonvmep
nponuneHa no TY 2248-060-42943419-2012 C HOMMWHANbHbLIM
avametpom 110 MM 1 MUHUMaNbHOW TONWMHOW CTeHKn 5,34+0.5
MM, cepua Tpy6 S 10 (SDR 21).

YNnoTHUTeNb — cChneumanbHO pa3paboTaHHoe ANsA  HanopHbIX
cucTeM Tpex nenectkoBoe Konbuo Tuna 3S u3 EPDM pe3nHbl
HemeLkon koMmnaHnn M.O.L.

LiBeT Tpy6 — ronyboi.

Tpybbl ana BHyTpeHHVX BogocTokoB SINIKON Rain Flow 100
paccyuTaHbl Ha MakcumanbHoe aasneHne 10 6ap (100 meTpos
BoAAHoOro cTonba). Ocobas popma pacTpyba 1 UCMONb30BaHKE B
KauecTse ynnoTHEHWA KOoMbLa TWNa 3S HemeLkon KomnaHum M.O.L
Gummiverarbeitung GmbH&Co obecneuviBaeT abCOMOTHYIO
repMeTUYHOCTb COEAMHEHWI B LUMPOKOM AMana3oHe TemnepaTyp
1 nasneHnit. Konbuo tvna 3S pa3paboTaHo Ansa HanopHbIX TRYO v
duTnHros B cootsetcTBMM C EN 1452 11 EN 1456 1 cOOTBETCTBYET
TpebosaHnam EN 681-1, Tun WAL 1 WC v mn3rotaBnmBaeTca 13
EPDM pe3nHbl. YHWKanbHasa KOHCTPYKUMA YIIOTHEHWA C Tpema
nenecTkamm obecneunBaeT HaflexxHoe coefinHeH e Tpyo. MepBbil
nenectok obecrneunBaeT LEHTPOBKY KOHUa Tpybbl, BTOPOM
NenecTok NpefoxpaHAeT OT 3arpA3HeHMA MeCTO COeMHEeHVs, a
TpeTuin obecneynBaeT ONTUManbHOE YMNOTHEHWE COeAMHAEMbIX

Tpyo.
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CoepnunHerua Tpyb SINIKON Rain Flow 100 uvcnbiThiBalOTCA Ha
repmMeTnyHoCTb B nabopatopum CUHVKOH npu TemnepaType 20°C
N pnasneHun > 15 6ap (150 M BoasHoro ctonba). MakciMmanbHo
BO3MOXHOE faBnexHve B cmcTeme OrPaHMYMBanoCh
BO3MOKHOCTAMM MCMbITaTENbHOW YCTaHOBKYM (Mpv AasneHun 15 6ap
Harpy3Ka Ha Kak/yto 13 BOKOBbIX CTEHOK YCTaHOBKYM cocTaBnAna 1,5
TOHHbI). [P UCMbITAHMAX MCMONBb30BANUCH TPYOBI 13 Pa3NUUHBIX
napTni (C pa3HbIMK AaTaMK 3roToeHus). Bce ncnbiTaHHble TpyObl
OCTaBa/IUCb FTEPMETUYHBIMU B MECTE COEJNHEHMA NPY NOCTOAHHOM
BHYTpPEHHeM aasnerun 15 bap.

PekomeHayeTca mcnonb3osatb Tpyobl SINIKON Rain Flow 100 B
coyYyeTaHMM C KoMNpeccroHHbIMY duTKHramm PN 10 B BOAOCTOUHbIX
CTOAKax BbicoTor 10 100 MeTpoB.

XapakTtepucTtuku pactpy6Hbix putnHros SINIKON Rain Flow
PacTpybHble  ycuneHHble  ¢utuHr - SINIKON  Rain Flow
M3roTaBAMBAIOTCA M3 rOMOMonvmep  nponuneHa no 1Y
2248-0065-42943419-2013 ¢ HOMWMHaMbHLIM ArvameTpom 110 MM n
MUHUMaNbHOWM TONWMHOM CTEeHKN 3,4+0.5 MM.

YAnotHuTeNb — Konbuo Tvna BL w3 SBR pesvHbl HemeuKon
KomnaHn M.O.L.

LiBeT UTUHroB — ronyboit.

Pabouee pasnerve dutnHros Rain Flow coctasnsaet 1 6ap (10 m
B.C.). Coenrerna Tpy6d SINIKON Rain Flow 60 ¢ dutnHramm Rain
Flow ncnbiTbiBalOTCA Ha repmMeTUUYHOCTL B nabopatopun CUHKOH
npwv BHyTPeHHeM flaBneHu Boabl o 1.5 6ap (15 MeTpoB BOAAHOMO
ctonoa).

Micnonb3oBaHme 31X GUTUHIOB B BOAOCTOUYHOM CTOAKE U BbIMyCKe
3AMPELLEHO.

XapakTepucTmkum KOMMPECCMOHHbBIX
komnpeccrnoHHon pesu3um SINIKON Rain Flow
KomnpeccnoHHble GUTUHI NpefHa3HadeHbl Ana coeqnHeHna Tpyo
CUCTEM TPAHCMOPTUPOBKM BOAbI.

GUTUHTOB "

Matepwan.
Kopryc ouTMHra 1 raika u3rotoBneHbl 13
conoanMep  NOAMMNPOMUNEHa, OOXMMHOE

KonbLUo 13 nonudopmanbaernia, O-puiHr
(konbliesoe ynnoTHeHve) 13 NBR pesuHbl
(HUTPWN-OyTaameH Kayuyk).

Pabouee gaBneHue.

Mpwv TemnepaType 20°C - 10 6ap.

B BOOOCTOUHOM CTOAKE 1 BbIMyCKe PeKOMeHAYETCA MCMOJ1Ib30BaTb

HanopHble KOMMPEeCCnOoHHble GUTUHI C pabounm AaBneHne He
Huke 10 6ap. T GUTUHI MONHOCTbIO COBMECTUMBI C TPYO6amu Rain
Flow 100. B kauyecTBe peBM3MM, B HWXKHEM uYacTh CTOAKa,
peKOMeHAyeTCA  MUCNOMb30BaTb  KOMMPECCHMOHHYID — PeBU3MIo
CMHWMKOH PN 10.

PekomeHaaumm no MOHTaXy
CUCTEM BHYTPEHHEro BOAOCTOKA
C MCMNONb30BaHMEM
NOAVNPONUAEHOBbIX TPYO
CMHWMKOH Rain Flow 60 1
CMHWKOH Rain Flow 100

O6uwwme ceeaeHUs

Mpy MOHTaKe CUCTEM BHYTPEHHWX BO[JOCTOKOB HeobXoAMMO
PYKOBOACTBOBATHCA LeNcTByOLLMUMM HopMaTBaMM cn
30.13330.2020 “BHyTpeHHWI BOAONPOBOA 1 KaHanm3auma 3naHnia’,
CIM 40-102-2000 “TpoeKkTMpoBaHWe K MOHTaXK TPybOMpPOBOAOB

CUCTEM  BOAOCHAOXKEHMA U KaHanv3auuMm ©3  MOAMMEPHbIX
mMatepuanos.  Obume  TpeboBaHMA! U pPeKOMeHAaUVaMU
npoussoanTend.

BHyTpeHHMe BOAOCTOKM AOMKHbI 0becneunsaTb OTBOA JOKAEBLIX 1
TanblX BOL C KPOBENb 3haHWA 1 COopyxeHnin. [Tpu ycTponcTee

BHYTOEHHKMX  BOAOCTOKOB B HEOTarmiMBaemblX  30aHMAX U
COOpPYXKeHMAX cnenyet npegycmaTprBaTtb MepOonpuATHA,
o6ecr|et4v|Ba+ou4me NONOXUTENTbHYIO Temnepatypy

B TPyOONpPOBOAAX M BOAOCTOUHbBIX BOPOHKAX MpU OTPULIATENbHOMN
TemnepaType Hapy»KHOro Bo3Ayxa. BogoCTOUHble CTOAKM, a Takxe
BCe OTBOfHble TPYyOOMpPOBOAb, B TOM uuChie MPOKIadbiBaemble
HUKe Mofa MepBOro 3Taxa, C/efyeT pacCunMTbiBaTb  Ha
rMAPOCTaTUYECKOe AaBMeHVie MpY 3acopax W NepPenoniHeHUAX 1
KECTKO 3aKpennAaTb BO M30exaHve NPOAOSbHbBIX M MomnepeyHbix
nepemeLLeHuN.

[na BHYTPEeHHMX BOAOCTOKOB CReAyeT MNPUMEHATb HamopHble
TPyObl 13 NOAMMEPHBIX MaTepranoB WK UyryHHble. [lonyckaeTca
NpUMEeHeHVe CTanbHbIX  TPYO, MMEIoWMX aHTUKOPPO3MOHHOE
MOKPbITUE BHYTPEHHEN 1 HAaPYKHOW NMOBEPXHOCTEN.

[Mpoknagka BOAOCTOUHBIX TPybOMPOBOAOB B Mpefenax ublx
KBapTMP He JoMyCKaeTcs
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CocTaBHble 4acTy cucTemMbl BHyTpeHHero Bogoctoka SINIKON
Rain Flow

Ne | CocTaBHasA 4acTb CUCTEMDI SnemMeHTbl

1 | BogocTouHble BOPOHKM BOPOHKM C AVIMETPOM BbiMyCKa

110 Mm

2 | OtBOAHbIE, TOPM3OHTaNbHbIE |Tpy6bl CVIHKOH Rain Flow 60
C YKNOHOM, TPYObl, COEAVHA-
loLe BOAOCTOYHbIE BOPOH-
KM CO CTOAKaMM

3 | BepTukanbHble CTOAKM Tpy6bi CUHMKOH Rain Flow 100

4 | MopgnonbHble ceTn, cocToA- | Tpy6el CMHMKOH Rain Flow 100
e mn3 OOKOBbIX BETBEM U

C60pH bIX KOMEeKTOPOB,
NMPUHMMatoLW KX BOOY oT
CTOAKOB

5 | OTOencHble YCTPOWCTBA Ha | [Ina npucoearHeHua BODOHOK K
cetn  (peBM3nKM,  OTBOADI, |cToaky:
TPOWHWKM 1 Np.)

peBV3nK,  OTBO[bI,
TPOWHUKA 1 Npovee - GUTUHTI
CWHWMKOH Rain Flow pactpy6-
Hble

B BOJOCTOYHOM CTOsIKe,
CcHOPHOM KONNEKTOPE: PEBM3MN,
OTBOAbl, TPOWHWKN - KOMMpeC-

CMOHHbIE d)VITI/IHI'I/I

6 | Bbinyckn, coegnHaowme | Tpyosl CMHMKOH Rain Flow
KOJINEKTOPbI BHYTPEHHVX [ 100,  apyrve  HamopHble
ceTen C HapyKHOM CeTblo | Tpybbl

NVBHEBOW KaHaAM3aLmMu

MoOHTa» BOOOCTOYHOIO CTOsIKA

BO,ELOCTOLJHbIe CTOAKN YyCTaHaBNMBalOT y CTeH, MeperopodoKk 1
KOJTIOHH B OTaryiMBaemMbIX NMOMeLleHUAX. YcTtaHaBnmMBatoT OTKPbITO
mnnn B 6op03)1a><, lwaxTax. B xunbix 30aHUAX CTOAKK, KaK Mpasuno,
pacnonaratoT B JNIECTHUYHbBIX KNeTKax, Kopuraopax, I'IO,EI,CO6HbIX
MoMeLleHMAX.

Mpoknaka CTOAKOB W OTBOAHBIX TPyO B
[OMyCKaeTCA.

KBapTMpax He

B mectax BO3MOXHOIO MEXaHWYeCKoro noBpexgeHna pr6
cnegyer  nprMeHATb  TONMbKO  CKPbITYHO NpoKagky. He
paspelwaeTca 3aMOHONTMYMBATb BOOOCTOYHbIE pr6bl B ONIOKK 1

CTeHoBble  naHenu.  [lonyckaeTcA — OTKpbITad — MPOKNajKa
BOAOCTOUHBIX  TPYOOMPOBOAOB B MOABanax — 3[aHuii, He
000pPYAOBaHHBIX  MOM  MPOW3BOACTBEHHbIE, CKMNAACKUE WK
cny>xebHble NOMELLIeHS, Ha YepAaKax 3aaHni.

CTosKM YCTaHaBMBatOTCA CTPOro BEPTUKAIbHO.

Mecta npoxopa CTOAKOB uepe3 MepeKkpbiTUA [oMycKaeTcs
3afenbiBaTb  LUEMEeHTHbIM  PacTBOPOM  Ha  BCIO  TOJLMHY
nepekpbiTva. Mpn Npoknaake TpyO B mepekpbiTum nx crnedyeT
006epTbIBaTb rMAPOU30NALIMOHHBIM MaTepuranom H6e3 3a3opa.

TpybonpoBoAbl He [OMKHbI MPUMBIKATb BIIOTHYIO K MOBEPXHOCTH
CTPOUTENbBHBIX KOHCTPYKLMIA. PacCToAHME B CBETY MEXAY TPybamu
1 CTPOUTENBbHBIMN KOHCTPYKLIMAMYU JIOMKHO ObITh He MeHee 20 MM.

Onopbl 1 KpenneHusa
Kpenutb Tpyb0onpoBOAbl BHYTPEHHNX BOJOCTOKOB B HEOOXOAMMO

B MeCTax, YKa3aHHbIX B MpoekTe, cobmiofas cneayouime
TpeboBaHus:
- KpenneHus JOMKHbI HanpPaBsaTb YCWUWA, BO3HUKaKOLME NpK
yOMHEHW  TpybonpoBoda, B CTOPOHY — COEAVIHEHWI,
MCNONb3YEMbIX B KaUECTBE KOMMEHCATOPOB;
- Kpennewws  cregyeT  yCTaHaBvMBaTb Yy pacTpybos
Tpy6ONpOBOOB;

- KperneHns AoMKHbl 06eCneynTb YKIOH 1 COOCHOCTb AeTanein
Tpy6ONpoBOOB.

MpY MCNONB30BaHUM AN MOHTaXa BOJOCTOUHbIX CTOSKOB TpyO
AnviHom 6,0 M (Ha [Ba 3Taxa) YCTaHaBAMBaAM OOHO CTaNbHOE
HEMOMBMXHOE KperneHne B CepeavHe dTaxka Mo pacTpybom.
[lBa npoxoda uepe3 MexaydTaKHble MepeKpbITUA CUMTATCA
NOABWKHBIMIK KpenneHuamn (puc.1).

Mpwn ncnonb3oBaHny Tpyd AnnHon 3,0 M (Ha OMH 3Tax) Kaxaas

Tpyba KpenutcA  HemnoABUMXKHO — CTallbHbIM  KpereHUemnos
pacTpybOM, MpPOXOA — uYepe3  MeXOy3TaKHOoe  MepekpbiTve
cynTaeTcs NOABUKHBIMM KpenneHnamm (pnc.2).
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B niobom cnyvae nom  KaxabiM - pacTpybom  00s3aTensHo
yCTaHaB/VBaTh CTaflbHOE HEMOABWXHOE KpenneHue.

[lnsi ropU30HTamNbHBIX 1 BEPTUKANbHbIX YUaCTKOB TPYOOMPOBOAOB
avametrpom 110 MM paccToaHMe MeXay HEMOABUXHbBIMY
KpenneHnamu  [O/HKHO ObiTb He 6Gonee 2 M. Mexay AByMs
HEeMNOABVKHBIMU KpenneHuaMn 00s3aTeNbHO Hanvume pacTpyoa,
KOMMEeHCMPYIOLero TemrnepatypHble yanuMHeHus. PacctosHve
MeXZy MOABWXKHbIMY — KPEreHVAMU  [18  TOPU3OHTaNbHbIX
Tpy6ONPOBOAOB OMKHO COCTaBNATb He bonee 10D.

YKnoHbl Tpyb6onpoBoaos.

MUHVManbHbIE  YKMOHBI  OTBOAHBIX — TPyOOMPOBOAOB — ANA
MOLBECHbBIX Tpy6oNpoBOAOB 0,005.
be3pacueTHble y4yacTKM CaMoTeuHbIX TPyOOMPOBOAOB CredyeT
NpOKNaabiBaTb C YKNOHOM He MeHee 1/D, rae D - HapyHbli
anameTp Tpybonposoaa B MM.

YcTaHOBKa peBu3nii 1 GUTUHIOB Ha CTOSIKE.

Ha cToskax peBM3MM HEOOXOAMMO YCTaHaBNMBATb B HUKHEM
STaxe 3[4aHWI, a NPWU HaIMYMK OTCTYNOB - Had HUMK. PeBn3una
yCTaHaBNVBaeTcA B YAOOHOM [And  OOCHyXKMBaHWSA — MecTe.

puc. 3 puc. 4

Ha puc. 3 nokasaH npumep yCTaHOBKM PEBM3MM U Nepexoda
BOOOCTOUHOIrO  CTOAKa B TFOPWM3OHTaNbHbIM  OTBOA  C
UCTONb30BaAHUEM  TOMMMEPHBIX  TPYO 1 KOMMPECCUOHHBIX
duTnHros. CoctaBHble Yactu cuctemsl: 1 1 4 — tpybsl CUHWKOH
Rain Flow 100, 2 — komnpecchoHHas pesusnd, 3 —oteog 110x90°
PN 10.



OUTUHIM  BOMKHBL  ObiTb  KECTKO  3aKperseHbl  AnA
npefoTBPaLLeHnd NPOAOIbHLIX U MOMNepeyHbIX nepemeLleHun,
MPY HEBO3MOXHOCTY YCTaHOBKM KPEMIEHWUIN Ha COeANHNTENIbHOM
AeTanu cocefHne AeTanu 3akpennaT XOMyTamu Ha PacCTOAHKAX,
obecneynBaloLWMX yaUHEHUE COeANHUTENBHON AeTanu.

Ha puc. 4 nokasaH npumep YCTaHOBKW PEBM3MM U nepexoda
BO/IOCTOYHOTO CTOAKA M3 nonumMepHbix Tpyd D110 8
TOPW3OHTaNbHBIV OTBOA M3 CTanbHbIX TRY6 D108.

CocTaBHble yacTu cuctembl: 1 — Tpy6sl CYHKOH Rain Flow 100, 2
- nepexon ¢ MMM Ha ctanb ¢ dnaHuem PN 10, 3 — cTanbHOM
bnaHLUeBbI TDOWMHUK, 4 — Tpyba CTanbHas 108x4.

Mpu  cbopke  dnaHUeBblX  CoefvHeHMA  TPyOOMpPOBOAOB
3anpellaeTca  yCTpaHeHue — nmepekoca  GnaHueB  myTem
HEepaBHOMEPHOIO HaTArvBaHUsA OONTOB M YCTpaHeHWe 3a30P0B
Mexay GnaHUamy MPUMOMOLLM KITMHOBbBIX MPOKMIaAoK U Wawo.

MoHTax oTBOAHbIX TPy6ONPOBOAOB

OTBOfAHbIE  YYaCTKM  BOAOCTOYHOW  CETU  peKOMeHAayeTCs
NpoKNaabliBaTb  MPAMOMMHENHO.  VI3MeHATb  HanpasneHue
NPOKNaAKN 1 NPUCOEAVHATD BOJONPUEMHbIE BOPOHKYM CrieflyeT C
MOMOLLbIO COEAUHUTENbBHbBIX AeTanen (GUTUHIOB).
M3MeHATb  YKMOH — MPOKMaAKA  Ha  yyacTke
(ropmn3oHTanbHOro) TpybonpoBoa He A0MyCKaeTcs.
[ns npucoeanHeHWa K CTOAKY OTBOAHBIX TPYOOMPOBOAOB
cnenyeT NpeaycMaTpuBaTh, Kak MpaBUio, KOCble KPeCTOBWHbI U
TPOMHWKK.  VICKnioyeHne  COCTaBAAOT  ABYXMIIOCKOCTHble
KPECTOBUHbI.

OTBOAHOIO

[MpVMeHATb NpAMble KPECTOBMHbI MPU  PAclONOXEeHU KX B
FOPV30HTANbHOW MNOCKOCTM He AOMYCKAeTCA.

Vicnonb3oBaHve 3arnylwek 6e3 crneuranbHoro QUKCKPYIOLWEro
xomyTa B cucteme HEOOMYCTUMO, TK. 3arnywka AepXutca B
GUTUHIrE TONMBbKO 3a CYeT Cuibl TPEHUA, KOTopas COCTaBnAeT
BeMymHy ~0.1m B.C.

OnAa  npouncTkMm  CeTM  BHYTPEHHWX BOAOCTOKOB — CliefyeT
npeaycMaTprBath  YCTAHOBKY — PEBM3WIM,  MPOYUCTOK  [N1A
Tpybonposonos D 100+150 Ha paccTofsHUM MEXAY HUMK He
6onee 20 m.

[MpumedaHue. Npu fIvHe NOABECHbBIX TOPU3OHTANbHbIX JIMHNUIA 4O
24 M NpPOYMUCTKY B Hayane yuyacTka [OMyCKaeTca  He
npeaycMaTpmBaTth.

Ha pnc. 5 MNoOKaszaH npumep nogcoeanHeHnA BOAOCTOYHOW
BOPOHKM TOPK30HTa/IbHbIM OTBOAOM K BOAOCTOYHOMY CTOAKY.

BHmaHne! OUTUHI AOMKHBI ObiTb »KECTKO 3aKperneHbl ans
npenoTBpalleHs NPOAOSbHBIX 1 MOMNepeyYHbIX NepemeLleHIi,
NpY HEBO3MOXKHOCTY YCTAHOBKM KPerieHWin Ha COeAVHUTENbHOW
aetanu (UTMHMM) coceaHnie OeTanuy 3aKpPenmsioT XOMyTamMu Ha
PaCCTOAHUAX, 00eCneunBaloLnX YAIMHEHNE COEAVHUTENBHOWM
JaeTanmu.

Beicota BOmsHOro cCtonba, onpeaenAlllas  MakCMManbHoe
[laBreHve, KOTOPOe  MOMET  BO3HMKHYTb B OTBOAHOM
TpybonpoBOfe K BOPOHKE, OObIYHO HEe MpPEBbILAET 3 METPOB
(naBneHne 0.3 6apa). MNo3ToMy B OTBOAHbBIX TPYOONPOBOAAX BHE
33aBMCUMOCTM  OT  BbICOTbI BOAOCTOYHOINO CTOAIKA BO3MOXKHO
UCTONb30BaHWE  COeMHUTENbHBIX — 3NEMEHTOB U Tpyb ¢
MOHVIKEHHBIM PAabOUMM aBNEHNEM.
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[opu3oHTanbHbIN BbINYCK

[PV MOHTaXe ropU30OHTaNbHOIO BbIMYCKa CefyeT yUnTbIBaTh, YTO
B MeCTax MoBOpOTa (nepexof B BepTMKanb) [encTeyeT
pacTarMeatoLian cuna F nponopuroHanbHas BbICOTe (faBneHmio)
BOAAHOro ctonba B CTOAKE W MOLWAAM MOMepeyHoro ceveHus
Tpybonposoaa. BennumHa cunbl bonee uem AoctatouyHa And
CMelleHna TpyD 1 pacCTbIKOBKM TPYOOMPOBOAA MpW OTCYTCTBUM
MHKECTKOTO KperneHua.

[nAa npenoTBpalleHns PacCTbIKOBKM y4acTKOB TPyOOnpoBoaa B
MECTax COeAMHEHW HEeOOXOAWMMO OrpaHUUKTL MnepemelieHre
ropu aNbHOTO YYacCTKa, Hanpumep, XeCTKUMM
onopamn O. Tpw 3TOM HeEOOXOAMMO YUWTbIBATH, UTO €C/M
TPyOONPOBOA KPEMUTCA Ha MOABECHBIX MNOABWXKHbBIX onopax [1, B
cnyyae HEeCOOCHOCTH KpenneHna Tpyo BO3MOXHO
BO3HWKHOBEHME [OMOMHUTENbHBIX NMOMEPEYHbIX PaCTArMBAIOLLNX
caun (B cuny xectkocty Tpyosl CMHWMKOH Rain Flow 100 Takas
CUTYaLMA aKkTyanbHa TONbKO MPY BbICOKMX AaBNEHNAX).
Hannyywmm pelueHnem OygeT YCTaHOBKA XeCTKUX KpemnneHui B
COOTBETCTBUM C TPEOOBAHMAMM, NPUBEAEHHBIMN BbILLE.
MonunponuneHosble  Tpybel CUMHWMKOH Rain Flow 100 ¢
HOMWHabHbBIM ArameTpom 110 MM U HOMUHANbHOW TONWMHOWM
CTEHKM 5.3 MM cepus Tpy6 S10 06nafjatoT BbICOKOW CTOMKOCTBIO K
Harpyskam 1 MOryT MCMOMb30BaTbCA MPW YKNafke B TPYHT
(BBINYCKM ¥ T.M.) C YUYETOM BO3MOXHbBIX HArpy30K.

Konbuesad »ecTkocTb Tpy6 CMHMKOH Rain Flow 100 He meHee
SN12 (12 kH/Mm2).
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LUYMb
KAHANNTM3ALIMOHHbIX
CUCTEM

HopMmaTvBHbIe TpeboBaHMA

OfHMM 13 BaXHbIX MOKa3aTenei KayecTBa BHYTPUAOMOBbIX
NHMXEHEPHbBIX CNCTEM ABNAETCA YPOBEHb LUYMa CUCTEMbI. YDOBEHb
WymMa B MOMELEHNN OKa3blBaeT CyLWeCTBEHHOe BMAHME Ha
du3nyeckoe 1 MNCKXMYeckoe COCTOsHMe nogen. Poccuiickas
Hopma CH 224/2.18562-96 «lllym Ha paboumx mecTax, B
NOMELLEHVSAX >KMMbIX, OOLIECTBEHHDBIX 3[aHVN 1 Ha TeppuTopun
MKWUMOW 3aCTPOVIK» OnpeaenaeT AoMyCTVMbIA YPOBEHb LIyMa B
HouHoe Bpems (C 23 fo 7 yacoB) B 30 ab. Takon e ypoBeHb Luyma
ycTaHoBneH 1 Esponerickon Hopmor DIN 4109 («LLymo3almta B
MHOrO3TaXxKHbIX 3[aHVsAX»), a No elje bonee ctporon Hopme VDI
4100, gna lll cTeneHn Wymo3alwmTbl, OH He AOMKEeH NpPeBbiWaTh 25
b, [obuTbcA  Takoro YPOBHS lymMa [Aaxe B IPaMOTHO
CMPOEKTUPOBAHHOM KaHan13aLU/OHHOM cmcTeme C
UCMOMNb30BaHNEM OObIYHbIX MIACTMKOBBIX TPyO ualle BCero
HEBO3MOXHO. [103TOMY ANt OObEKTOB, K KOTOPbIM NMPebABATCA

NoBblleHHble  TpeboBaHWA MO KOMGOPTY  MPOXMBAHUA,
pekomeHayeTcA MCMoMb30BaTh CcUCTEMD BHYTPEHHEW
KaHanuM3aumMm C  MOHWXEeHHbIM  ypoBHeM wyma CKHKKOH
KomdopT.

[TpnYnHbI Wyma
KaHaJIM3aUMOHHbIX CNCTEM

[Lymbl  BO3HMKaOT BHYTPM TPybOMpPOBOA3, OH  HauMHaeT

BI/I6pI/IpOBaTb OT NMaAeHVA CMBAEMOW XUAKOCTH, KOTOPanA:

- ObeTCA O CTEHKM pr6 BEPTMKa/IbHOIO CTOAKA,

- ObETCA O CTeHKM FTOPN30HTAJIbHO HamMpaBJIEHHbIX OTBOAHbIX
pr60|’|pOBO)J,OB npn N3IMEHEHNW HaMpaBNeHA ABUXEHNA,

* MOXET BCacCblBaTb BO34YX CBEPXY N CKMUMATb €ro CHN3Y.
bonblaa yacTb MOWHOCTY WymMa nepenaeTca o1 CTeHKU pr6b|
no BO34YyXYy, HO TakXe Bl/l6paLl,I/Iﬂ KaHaIn3aluMOHHbIX pr6
nepefaeTca Yepes KpenneHna Ha CTeHy 1, CnefoBaTesibHO, Ha



BCIO KOHCTPYKUMIO 3AaHVA.
Takvm 06pas3om, BeMMUMHa YPOBHA LUYMa KaHanmM3aLMOHHbIX
CUCTEM 3aBUCUT:
+ OT XapaKTePUCTUK XOMYTOB KpEMneHus;
+ OT KOJIMYECTBa U XapaKTEPUCTUK (yron 1 ceyeHvie NoBopoTa)
MN3MEHEHWI HanpaBfeHnsa CTOUHbIX BOf;
+ OT TUNa CUCTEMBI (BEHTUAMPYEMAs U HEBEHTUMMpPYEMas) U
OT TOrO, HACKOMbKO MPaBWIbHO OHa CMpPOEKTMPOBaHa U
CMOHTVPOBAH3;
+ OT MaTepuarnoB, NCMOb30BaHHbBIX B KOHCTPYKUMM 3AaHUA.

Kpome TOro, ypoBeHb WyMa 3aBUCUT OT  UINUECKMX
XapaKTepUCTUK TRYO 1 GUTUHIOB, @ UMEHHO:
* BECa;

+ 2MaCTUYHOCTM U FeOMETPUYECKUX Pa3MeEPOB (B MepByio
ouepe/b, TONUMHbBI CTEHKN);

+  CMOCOOHOCTM K aMOPTM3aUMM 1 FalleHMo MeXaHU4ecKmnx
KonebaHWii, KOTOpble 3aBMCAT OT COCTaBa maTepuana TpyoObl
(MW KOMBVIHALIMA HECKOMBKNX MaTepUasnos).

B KoHeuHoM cyeTe, 1A TOro YTOObl YMEHbLLINTbL YPOBEHD LiyMa
KaHanM3aLUVOHHbBIX CUCTEM, HEOBXOAMMO:
- BblOpaTh TpyOy C  BbICOKMMM
XapaKTEPUCTUKAMY,

. NpaBuIbHO CNPOEKTUPOBATh n
KaHanmM3aLUnoHHYI0 CUCTEMY.

wymonornouwatowmmm

CMOHTVPOBAaTb

DakTopbl, BNMAOLME Ha
YPOBEHb LLIYMa
KaHaNM3aUMOHHbIX CUCTEM

BennuuHa pacxopa CTOUYHbIX BOJ

B nepsyto ouepeab ypoBeHb LyMa 3aBUCUT OT BENIMUYMHBI PACXOAa
CTOKOB, T.e. OT 0ObeMa U CKOPOCTY TeUEHUA KUAKOCTH.

BuaHO, YTO MpW yBENMYEeHUM pacxofa BOAbl B 2 pasa ypOBEHb
LWyma nosblwaeTcd Ha 34b nnv B 1,41 pasa.

MNnametp cTosika
CywjecTByeT Lenbli pag NapameTpoB CUCTEMBI, M3MEHAA KOTOpbIe

MOXHO  B/IMATb  Ha YPOBEHb WyMa CUCTEMbI. PaCCMOTpI/IM
HeKoTOopPbIe 13 HUX.
[nameTp (Mm) YpoBeHb Wwyma (ab) (L-n)/L

75 L-4 >1.58

90 L-2 >1.26

110 L 1

125 L+1 <1.12

160 L+3 <141

200 L+5 <1.78

Yeenuyenue OviaMeTpa  KaHa/ln3ayMOHHOIo CTOAKa MpuBoanT K
CHIIKEHNIO PUCKa BO3HMKHOBEHWA CI/Id)OHHOI'O ad)d)eKTa, HO npu
STOM MOBbIWAET YPOBEHb LyMa.

MopcoepanHeHne NosTaXHbIX OTBOAOB

[o3TaXHble OTBOALI MOMYT MPUCOEAVHATLCA MOL Pa3AUUHbLIMU
yrnamu (87,3°, 67,3°, 45° 1 Tn.). MeHasa yron Bxofa XWOKOCTA B
CTOAK, MOXHO YMEHbLIMTb WAM  YBEAWNUYMTb  MPOMYCKHYIO
CNOCOOHOCTb KaHanM3auUMOHHOTO CToAKa. OfHaKo B TOxe Bpems
YBENNUMBAETCA UM YMEHBLIAETCA YPOBEHD LYMa CUCTEMbI.

BapuaHTt A

[pAmon oTBOA xapakTepusyetca yrnamu 87 ° - 88,5 °, Aensetca
Hanbornee peKOMEHAYEMbIM —pPelleHneM, TK. CrnocobCTeyeT
LUMPKYAALMK BO3AYyXa, 00eCNeunBaeT HI3KYyD CKOPOCTb NOTOKA U
Hanbonee HW3KUIA YPOBEHb LIyMa MO CPABHEHMIO C APYrVMU
peLleHnAMM.

BapwaHTt b

YrnoBOW OTBOA XapaKTepU3yeTcA MeHbLUVMI yrnamu, (Hanpumep,
45°), obecneymBaeT bonee BbICOKMI pacxof (okono 30% oonblue,
uem B BapuaHTe A), HO He peKOMeHAyeTCsA, TK. OrpaHMumBaeT
LMPKYNALMIO BO3MYXa ¥ YBENMYMBAET YPOBEHb LLYMa.

BapwaHT B

YrnoBOM OTBOA C YMeHblUeHVem AvMameTpa [O/MKeH OblTb Mo
BO3MOXKHOCTW WCK/IOYEH, TaK Kak eCTb PUCK CUPOHaxa U
yBeMYEeHMe yPOBHA LyMa.

Pacxop Bogbl (1/C) YposeHb Wwyma (gb) (L-n)/L
0,5 L-8 >2.51
1 L-5 >1.78
2 L-2 >1.26
3 L 1 \
4 L+ <112 i
6 L+3 <141
8 L+4 <158
10 L+5 <1.78
12 L+6 <2.00
16 L+7 <224
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MPOEKTUPOBAHUE
KAHANNM3ALIMOHHbIX
CUCTEM

KaHanm3auMoHHasA cnctema

B 33aBMCMMOCTM OT Ha3HauyeHWa 3[aHua w© npeabABIAEeMbIX
Tp66OBaHI/II7I K c6opy CTOYHbIX BOA, HEO6XOJZLI/IMO MPOEKTNPOBaATb
cnenyouwmne cncTembl BHyTpeHHeIZ KaHannsaynw:

1. bblTOBYIO: AnA  OTBeAEeHWA  CTOYHbIX  BOA  OT
CaHWUTaPHO-TEXHWUYECKMX MPUOOPOB (YHMTa30B, YMbIBaSIbHUKOB,
BaHH, Aywew n ap.),

2. [poW3BOACTBEHHYIO: ANA  OTBEAEeHWA MPOM3BOACTBEHHDbIX
CTOYHbBIX BOA,

3. O6beAnHEHHY!O: /19 OTBEeJeHNA ObITOBBIX U MPON3BOACTBEHHbIX
CTOYHbIX BOA NPV YCNOBUM BO3MOXHOCTU WX COBMECTHOMO
TPaHCMOPTUPOBAHMA N OUNCTKM,

4. BHyTpeHHMe BOJOCTOKM: ANA OTBEAEHMA AOXKAEBLIX M TasblX BOL
C KpOBY 30aHNA.

KaHanu3auuoHHas cucteMa fomKHa bbiTb CNPOEKTUPOBaHa Takum 06p630M,
yTobbl OTAENATH X03ﬂI7I(TBEHHO-¢eKaJ'IbeIe BOAbI OT aTMOC¢eprIX CTOYHbIX
BOA ANA npefoTBpalleHua nepenonHeHnA KaHanu3aunoHHoM CACTeMbl B
CNlyyae CUbHbIX aTMOC¢€prIX 0CajKoB.

CHuM2.04.01-85

KaHanusaLmoHHas cuctema COCTOUT 13:
«  CMGOHOB,  YCTAHOBMEHHbIX  HEMOCPEeACTBEHHO  Ha
CaHUTAPHO-TEXHNYECKMX NPUOOopax (Takmx Kak pPakoBMHa U
6vae), B Nony (B AyWeBbIX KaOUHaX 1 BaHHaX) U BCTPOEHHbIX
B YHWTa3bl ¥ MACCyapbl;
+ OTBO/IOB, COCTOALIMX NPENMYLIECTBEHHO 13 FTOPU3OHTaNIbHO
PACMONOXEHHBIX  TPYO, KOTOPble  COeAMHSIOT  CUPOHbI  C
BEPTUKANbHbIMY CTOAKaMU;
+ CTOAKOB, MPEVMYLIECTBEHHO COCTOAWMX W3 BEPTUKabHO
PACMONOXEHHBIX  TPYO, KOTOpble  COeAMHSAIOT  OTBOAbI U
KaHanm3auyoHHbIE KONEeKTOPbI;
+ KaHaM3aLMOHHbBIX KOJSINEKTOPOB, COCTOALMX M3 Tpyb nof

HEOOMbLUWMM HAKIOHOM MO OTHOLIEHWIO K FOPW30OHTaNbHOWM
MOBEPXHOCTY, KOTOPbIE COOMPAIOT CTOKM M3 CTOSAKOB [/1A
OTBOJ@ B HAPYXKHYIO KaHanm3aUvoHHyo CeTb;

. BEHTUNALMOHHbIX Tpy6ONpPOBOAOS, COCTOALWIX
NPeVMYyLIECTBEHHO 13 BEPTUKANIbHO PACMONOXKEHHbBIX TPYO ¥
COEMHEHHDBIX C KaHanM3aLMOHHOWM CEeTbIO.

BeHTMAALMA CBOAUT K MUHUMYMY PasHWLY B AaBNeHUM MO BbiCOTe
CTOsIKa NpW CIViBE 1 rapaHTUpyeT 6e3ynpeuHyto paboTy CUCTEMBI.

KaHanu3aLmoHHas cucTema JokHa obecneunsat:
- ObICTpbIA  OTBOA ~ BOAb,  OTCYTCTBME  OTIOMEHWI,
repPMETUUHOCTb, KOTOPAst OTHOCUTCS KaK K »KUAKOCTAM, TaK U K
ra3aM W KoTopas HeobxoAuma [AnA  OXpaHbl  3[0POBbA
HaxXOAALMXCS B 30aHVN JTIOAEN;

* YPOBHV IaBNeHNA (pa3pskeHWs) B CUCTEME He NpeBbllatoLLve
NPOEKTHbIE,

BeHTMnaLmoHHbIN
TPy6ONpoBoz )

Y%

— S S

Crosik

%

OTBOAHON TPpy6ONpPOBOA

Y

Konnekrop
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CUPOHDI

CudoH  (rvppaBnMuecknin  3aTBOP) —  3TO  KOMMOHEHT
KaHanM3aUWMOHHOW  CMCTeMbl,  KOTOPbIA  MpefoTBpallaeT
nonaflaHne  KaHanM3aUMOHHbIX — Fa30oB B MOMeLleHve.
MMapaBMyeckunii 3aTBOP obpazyeTca yaepxKaHvem

onpefeneHHoro kKofamnyecTsa Bofbl B U-obpasHom naTpybke.
OCHOBHOW XapaKTepuCTUKOM CdOHa ABNAETCA BbICOTa BOAAHOIO
3atBopa (h). B cootsetcTBUM C EBpOneiickim cTaHgapTom UNIEN
12056 3Ta BbICOTa AO/MKHA ObITb He MeHblle Yem 50 Mm. Kpome
TOrO  HEeobXoAMMO  MOMHWTb, 4YTO MPW  HEUCrob30BaHUY
CaHUTapHO-TEXHNYECKOTO Npubopa NPOUCXOAWT  WCNapeHune
BOAbl CO CKOPOCTbIO MPUOAM3UTENBHO 1,5 MM B JA€Hb 1
rMAPABIVNYECKUI 3aTBOP MOXKET MCNapUTbCA NMPUBAM3UTENBHO 3a
30 gHen.
M.7.3 Bo wu3bexaHue wucnapenua
BOfbI, 3anonHaloLLeil
rapaBnnyeckue 3aTBOPbI
CaHUTAPHO-TEXHNYECKMX NpubopoB,
nepepbiB B JKCMAYaTaLui KOTOPbIX
MpeBbILIaeT 25 CYTOK, CefyeT OANH
pa3 3a 3T0T Mepuog BpemeHN
3aM0NHATD WX BOAOI.
(140-107-2003

/|

CNPOHAX

Mpn  aKCnnyaTaumy  HEMpPaBWIbHO  CNPOEKTUPOBAHHOW UK
CMOHTVPOBAHHOW CUCTEMbI  KaHanm3aumy MOXeT BO3HWUKHYTb
CUTyauma CpbiBa MMAPABANYECKOro 3aTBOpPa (T.e. OMopOXKHEHME
cndoHa).

PaccmoTpymM  CUTYaLMio, BO3HMKAIOLLYID MPY  OMOPOXKHEHNY
caHTexnpurbopa B (cm. prcyHok). CnBaemasn BoAa, MU ABUXEHNM
no CToAKy, obpa3syeT ‘rmapasnnyeckyio MNpobKy’, KoTopas
BbI3bIBAET MOBbILIEHME [JABNEHNUA HIUXE N YMEHbLUIEHWE aBfeHns
(paspskeHne) Bbllle CBOEro MoOAOXKeHWA. Ecnm  BennumHa
N3MeHeHs aasneHva (B MM BOASHOIO cTonba) Oonblue BbiCOTbl h
MMAPABANYECKOro 3aTBOPA, TO MPOUCXOANT €ro OMOPOXKHEHNE U
3amnaxuy CUCTeMbI KaHanm3aLumm OyayT NPOHKKaTh B MOMelleHMe.
Takasa cuTyauma MoXeT ObiTb Bbi3BaHa CleAYOLMMA GakTOpamu:

+ HeOCTaToYHasas  rMapaBnvyeckaa 3awmra  C1MdOHOB (BbICOTA
BOJSHOrO rApPaBAMyYeCcKoro 3aTeopa);

+ HeJOCTaTOYHbIN AvameTp MO0 3acopeHre KaHanm3auvoHHOro
CTOAKa;

+ OTCYTCTBME MO0 HEOCTAaTOUHOCTb BEHTUAALMOHHOM CUCTEMBI.

-14-

Monaepxatb  CTAOWMbHBIA  YPOBEHb  [aBREHWS  BHYTPWU
KaHanM3aUMOHHbBIX CUCTEM U YCTPaHUTb 3QGeKTbl, OMMUCaHHble
BbllUe, MOMOMET MPaBWIbHO CMPOEKTMPOBAHHAA — CKUCTeMa

BEHTUAALMWN KaHaMM3aUMOHHbBIX cucTem. Peub mpaet o pr6a><,
COeMHEHHbIX C KaHanM3aLWOHHOW CeTblo U o6ecr|et4|/|Ba+ou4|/|x
MPUTOK BO34YyXa, H€O6XO)J,VIMOI'O Ona nogaepKaHna NnoCToAHHOTO
HOaBlieHnA B cucteMe 1 MaloWwyMHOTO CTOKa BO[bl.

B npouecce cMBa MOTOK CKMMaeT BO34yX Briepean cebsa u
BbI3blBa€T TMafeHne faBneHrAa Mno3ain (pa3pﬂ>+<eH|/|e), TaKoe
nageHve fasreHna npuBoAUT K MPUTOKY HOBOro BO3Adyxa K3
BEHTUAALMOHHOW CUCTEMBI.

M1.17.18. Cet 6bITOBOA U NPOWU3BOACTBEHHON KaHanu3aLuu, 0TBOAALIME
(TOYHble BOAbl B  HAapYKHYIO  KaHanu3auUMOHHYl  CeTb,  JOMKHbI
BEHTUNMPOBATbCA Yepe3 CTOAKM, BbITAXHAA YacTb KOTOPbIX BbIBOAUTCA Uepe3
KpOB/ItO W COOPHYI0 BEHTWA. LUAXTY 3[4aHNA HA BbICOTY, M: - OT MOCKOI
Heskcnnyatupyemoii  kposau 0,3 0T CKaTHoiW Kpoean 05 - ot
KCnNyaTUpyemoii KpoBnm 3 - 0T 06pe3a chopHoil BEHTUNALMOHHON WaxTbl 0,1
BbiBoAMMbIE Bbile KPOBAM BbITAXHbIE YACTU KaHaNU3aLMOHHBIX CTOAKOB
(nepyeT pa3meLlaTb 0T OTKPbIBAEMbIX OKOH 11 HaNKOHOB Ha paccTOAHUM He
MeHee 4 M (no ropu3oHtanu). Ontorapkn Ha BEHTUAALMOHHBIX CTOAKAX
npegycmaTpuBaTh He Tpebyetca.

Pa-AP

30Ha NOHWKEHHOTO AaBneHunAa
(paspaxeHus)

(CHuM 2.04.01-85

c Pa-AP
30Ha NoBbILWEHHOro AasBnexHunAa




KaHannsaunoHHble cuctembl C l'IpFIMOVI BEHTUIALUNN

BbiTAxKa . Eﬁ:;;l:ﬂHMOHHbIVI
E217¢ oY L7
E27V¢ ¢ Y
E21V¢ v Y L7

p. Y

KaHanm3aumoHHaa cucTema C NPAMON BEHTUAALMEN — 3TO Camad
JeleBas M CaMad  PACNpPOCTPaHeHHas  KaHanv3auuoHHaA
cnctemMa. BeHtunauma obecneumBaeTca 6narofapa YAMHEHNIO
KaHanM3aUMOHHOIO CTOAKa BBEPX A0 YPOBHA KPOBAW. ITOT
YUYaCTOK Ha3blBaeTCA BLITAXKKOW. Kak anbTepHaTUBY YONMHEHMIO
CToAKa A0 YPOBHA KPbIWW ~ MOXHO  MCMONb30BaTb
BEHTUAALUMOHHbBIE KNamaHbl, KOTOPble MPOMYCKaloT BO34yX W3
NoMeLLeHMA B CTOAK, HO MpeAoTBPaLLatoT NonafgaHne HenpuATHbIX
3aMaxoB B MOMELLEHME M MOTMyT pPa3MeLlaTbCA B YEePAAYHOM
NoMeLLEHNN.
OcobeHHOCTUN NePBUYHOMN BEHTUAALMOHHOWN CUCTEMBI:
+ 3TO CamadA NPOCTadA 1 SKOHOMMYHAA CUCTEMA;
« C1CTema NpeaoTepallaeT 3GGeKT BcacbiBaHA 13 CMGOHOB, HO
He 3ddeKT BbITanKMBaHNA.
B TO Bpemda, Kak majeHWe AaBneHWA BBEPXY KOMMEeHCUpyeTca
MPUTOKOM HOBOFO  BO3[yXa, Yepe3 BbITAXKY, YBENMUeHue
[aBMeHVs BHIM3Y CTOAKA He MOXKeT OblTb CKOMMEHCUPOBAHO.
Mo HopmaTmey UNIEN 1205 a) AviameTp BbITAXKN He AOKeH ObiTb
MeHblle MameTpa KaHaMM3aLUMOHHOO CTOAK.
149 [nametp BbITAXHON YaCTV KaHaNM3aUMOHHOIO C(TOAKA Cnedyet
MPUHAMATb PaBHbIM AUAMETPY CTOYHOI YacTI CTOAKA.
(M40-107-2003
6) KaHanM3aLMOHHbIe OTBOAbI [JOMXKHbI ObiTb  ANIMHON 4 M
MaKCVMyM 1 MPOKNaAblBaTbCA NOA HAKIOHOM He MeHee 1%.
1.5.3 Topu3oHTanbHble TpybonpoBoabl CefyeT NPOKNazbIBaTh C NPOEKTHbIM
YKNOHOM; OTKNOHEHWe KaHanU3aLMOHHbIX CTOAKOB OT BEpPTUKANbHOI 0oCn
bonee yem Ha 2 MM Ha 1 M MOHTUpYeMbIX TpyD He AoMycKaeTcA. YKOHI
(amoTeyHblx  TpybonpoBogoB cCieayer onpegenatb no ¢gopmynam (Il
40-102-2000 nn6o no Tabnmuam, npuBefeHHbIM B NPU0xKeHNM B.
(M40-107-2003

KaHanm3auunoHHble cuctembl C ﬂpHMOVI napanneanon n

KOCBEHHOW NapasiesibHON BEHTUNALMEN

BEHTUNALMNOHHBIN CTOAK

BeHTUnAUMA KaHann3aLmnoH- o
u u Mpamow napann.

HOrocrofaka

K 27¢ v Y 7
’ BeHTUAALMOHHBIN CTAAK
KocgeHHniin napann. |
i I ° Y
q
i I v Y
y

Cuctema COCTOUT M3 BEHTUNALMOHHOIO CTOAKA, MPONIOXKEHHOIo

napannenbHoO  KaHanmM3auvoHHomy. B cucteme ¢ npamont
napanfiefibHown BeHTUNALMEN BEHTUNALMOHHbIN CTOAK
npucoeavHeH K  KaHanM3auMOHHOMY, a Mpv  KOCBEHHOW

napannenbHOn BEHTUAALMN BEHTUNALMOHHBIN CTOAK COeAMHEH C
oTBoAaMK. B 0bomx cryyanx BEHTUAALUMOHHBIN CTOAK BbIBOAMUTCA
Ha YPOBEHb KPbILLM (BBITAXKA) UK XKe MMEEeT BEHTUNALMOHHbIV
KnanaH. B 3aBUCMMOCTI OT KOIMUECTBa STaXKen BEHTUNALMOHHbI
CTOAK  MOXET UWMEeTb  MPOMEXYTOUHble — COeauHeHna  C
KaHanM3aUMOHHbIM - CTOAKOM, KOTOPbIE FapaHTMPYIOT Nyullyio
LUMPKYAALUNIO BO3AYXa BHYTPY CETH.
OcobeHHOCTU NapannenbHoOM BEHTUAALMOHHOW CUCTEMBI:
* 3TO CUCTEMA JOPOXKE, YeEM CUCTEMA NEPBUUYHON BEHTUNALMNN;
- 3Ta cucTema MPWUroAHa [AnA YCTaHOBKM B [BYX- W Oonee
STaXKHbIX 3AaHVIAX;
+ MNapannenbHad BEHTUNALMOHHAA CUCTEMA YCTPAHAET Kak
2GdeKT BCcachiBaHMA, Tak 1 IGOEKT BbITaNKMBaHWA, MOCKOMbKY
NO3BOSIAET BO3LYXY LUMPKYIMPOBAaTh OT OCHOBAHWA CTOAKa A0
BBITAXKKM MO BEHTUNALMOHHOMY CTOAKY;
« MPW pPaBHbIX AMAMETPaX BEHTUAALMOHHbBIX CUCTEM 3[eChb
BO3MOXHO  YBE/IMYUTb Pacxofd CTOkoB Ha 30-40% no
CPaBHEHWUIO C MEPBUYHOW BEHTUNALMOHHOW CUCTEMOW;
+ HopmaTtme UNI EN 12056 onpegenset MUHMaNbHbIA AnameTp
ANA BEHTUNALMOHHbBIX CTOAKOB B 3aBUCUMMOCTW OT AMameTpa
KaHanv3aLUMOHHOrO CTOAKa;
* €CNM NapannenbHaa BEHTUALMA NPAMaA, TO AVMHA OTBOLOB
JOMKHa OblTb He bonee 4 M 1 HaK/IoH He meHee 1%;
« eCIV NapannenbHan BEHTUAALMA KOCBEHHAA, TO OTBOAbLI MOTYT
pocturatb 10 M, @ MUHUMANbHbIN HAKNOH AOMKeH OblTb PaBHbIM
0,5%.



KaHaJ'IVBaLlVIOHHbIe CnCTeMbl C BTOpI/Il-IHOIZ BeHTI/IHﬂL[VIEIZ
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Ta cMCTEMa COCTOUT 13 BEHTUALIMOHHOIO CTOSAKA, MPOXOAALLEro
napannenbHo KaHanm3aUuMoHHOMY CTOAKY. K BEHTUAALMOHHOMY
CTOAKY  MOACOeAMHEeHa  CeTb  BEHTUNALMOHHBIX — OTBOAOB,
coeMHALLIaA CTOAK CO BCEMU CaHTexnpubopamu. Kak obbliuHo,
KaHanM3aUMOHHbIA  CTOAK BBIBOAMTCA Ha YPOBEHb  KPbILLY
(BBITAKKA) MW Ke MMEET BEHTWMALUMOHHBIM knanaH. Kak v B
cucTemMax  MapanfenibHOM  BEHTWUAAUMM, B 3aBUCMMOCTM  OT
KOMMUYECTBA 3Taxel, BEHTUAALUMOHHBIA CTOAK MOXET MMeTb
NPOMEXKYTOUHblE COEANHEHMUA C KaHaNM3aLUMOHHbBIM CTOAKOM [/15
obecneyeHws Nyylien UMpKynaummn Bo3ayxa B CETU.

OCcOo6EeHHOCTU BTOPWUYHOW BEHTUIALMIOHHOW CUCTEMBI:
« 3Ta CUCTemMa [OPOXe, MOCKOMbKY B HeW 3afencCTByeTcA
fonbliee KOAMYECTBO MaTepuasia W OHa C/OXKHee Mo
YCTPOWCTBY;
+ 3Ta C1UCTeMa NPUTOAHA [N1A YCTaHOBKM B BbICOKMX 3AaHWAX, FAe
CVB BOAbl YaCTO MPOMCXOAUT OAHOBPEMEHHO M3 MHOMVIX
CaHTEXNpPUOOPOB;
+ 3Ta CuUCTemMa MNpUrogHa TOMbKO B Tex Ciydasax, Korga
CaHTEXNPUOOPbLI 1 CTOAKM PACMONOXeHbl MO OAHOM CTeHe,
MOCKOMbKY — OKHa,  [BEpW,  YMbl  MOryT  MomMellaTb
GYHKUMOHUPOBAHMIO CUCTEMbI;
* KaK 1 B ClyYyae C napannenbHom BEHTUAALMOHHON CUCTEMOW,

CvicTema C GacoHHOM YacTbio

Cucrema C napannensHom nnm
BTOPUYHON BEHTUNALMEN™*

Cu1cTema C NepBrYHON BEHTUAALMEeNn™*

MOKHO YBENMUYMTD PACXO CTOKOB B KaHaM3aLUMOHHbIX CTOAKAX
Ha 30-40% No CpaBHEHMIO C NEPBNYHOM CUCTEMOW BEHTUNALMN
1 Ha 50% pacxon BOAbl B OTBOAAX;

* ANIIHA OTBOAOB MOXET AOCTUraTh 10 M, @ MUHVMASbHbIN YKIOH
JoskeH bbb 0,5%.

BbICTpbIN BbIOOP AVameTpa TPYO KaHANMM3aLMOHHBIX CUCTEM
[na ObiCTporo onpefeneHvss AMameTpa KaHanv3alnoHHOMo
CTOAKa, B 3aBMCMMOCTM OT BbIOPAHHOM CUCTEMbI, MOXKHO
NPUMEHNUTb CefytoLLylo avarpaMmMy (CM. puc. Bbibop cucTembl).
Mocne onpeneneHna NPOEKTHOrO pacxoda BOAbl (pacyeT) o4eHb
NpoCTO onpefenvTb AvameTp CTosiKa. M HaobopoT, onpeaenns
CUCTEMY  BEHTUNALUK, MOXHO OMpPefennTb  MakCMabHbIN
Pacxof BOAbl B 3aBUCKMMOCTI OT AMaMeTPa CTOAKA.

Mpumep: CornacHo NPoeKTy pacxon BoAbl paseH 7,1 n/cek. V13
OMArpamMMbl  HAXOAMM, UTO [1A MEPBUYHOM BEHTUIALMOHHOM
CUCTEMbI AUaMeTP CTOosKa AO/KeH ObiTb 150 MM, NapannensHou
WK BTOPWUYHOM - 125 MM, a Npn Bblbope $HacoHHOW YacTu -
cmecutens — 100 mm.

HPOHYCKHaﬂ CNocobHOCTb KaHalnM3auMoHHOIo CT0AKa B
3aBUCMMOCTL OT TUMNa BEHTUNAUMMN N TUMa MNOAKJTIOYEHNA
MO3Ta>KHbIX OTBOOOB

Pacxon KaHan3ayMoOHHOIo CTOAKa C I‘IepBI/IL«IHOIZ BeHTI/IJ'IFILI,I/IeIZ

HomuHanbHbI AnameTp Makc. pacxog, n/cek
KaHanm13aumoHHoro Mpsvot yron ~ 90° Vo ~ 45°

CTOfKa
60 05 0,7
70 1,5 2,0
80 2,0 2,6
90 2,7 35

100%* 4,0 52
125 58 7,6
150 9,5 124
200 16,0 21,0

*  [nametp BEHTWIAUMOHHOrO CTOAKa COBMadaeT C  AVMaMeTpOM

KaHan13aLmoHHOro CTOAKa
** MUHUMaNbHbBIA [MaMeTP NOAKMIOUYEHNA YHIUTa3a

200

091
L'l
o'l




Pacxop KaHanusauMOHHOro CTOAKa C napanneanoﬁl mnn

BTOPWYHOW BEHTUAALNEN

HomuHanbHbI HommnHanbHbI Makc. pacxog, n/cex
avameTp aviameTp
KaHan13aLvoHHOrO | BEHTUNALMOHHOTO MpsAmoit yron Yron ~45°

cTosiKa cTosKa ~ 90
60 50 0.7 09
70 50 2,0 26
80 50 2,6 34
90 50 35 4,6

100** 50 56 73
125 70 76 10,0
150 80 124 183
200 100 210 27,3

KaHanm3auUmoHHbIe OTBOZbI

KaHanvsaumoHHble OTBOfbI COCTABEHbI, MMaBHbIM 06Pa3oM, 13
FOPV30HTaNbHBIX TPYO, KOTOpble COeAMHAIOT CaHTexnpubopsl C
KaHanmM3aUMoHHbIMK CTosKamu. OCHOBHbIE MPaBuMia YCTaHOBKY
KaHanm13aUMOHHbIX OTBO/IOB:

YBenMueHmeuMaMeTpa

CoepuHeHue ¢ yrnom meHblue 90°
B8 HaNpPaBNeHUM NOTOKa

_—

MosopoT ¢ 6onbLmm
paanycom

— Crosak /

Mepexon
BKCHEHTDMHGCKMﬁ

- OMaMeTp M AMHa TpyO AOMKHbI  ObiTb  TakUMY, YTOObI
rapaHTMPOBaTb OTCYTCTBYE CUPOHAXA;

.+ YBENMYEHWE [AMAMETPa OTBETBMEHWA [OMKHO ObiTb B
HanpaBneHVN NOTOKa;

+ M3MEHEeHWA HanpaBneHvs AOMKHbl ObiTb MUHMMANbHLI 160
clienaHbl ¢ 60MbLNM Paanycom;

- m36eralT WCNonb3oBaHuA Tpyo (OUTUHIOB) C  AMAMETPOM
MEHBLLWM, YeM NOACOEAMHEHME K CUDOHY;

- MOACOEAMHEHNE HECKOMBbKMX OTBETBNEHW B OAHON TOuKe
AOMKHO BbITb CIeNaHO 6e3 NCMONb30BaHUA GUTUHIOB C yriom 90°%
- nepexof Ha OONbWON AMamMeTpam AOMKEH ObiTb caenaH
IKCUEHTPUYECKIM NEPEXOAOM;

+ HAaKNOH OTBOJAOB BCErfla ONpefensaeTcA HarnpaBleHnem CTOKa.
3HAYEHMA HAKMOHA AOMKHBI HaXoAMTLCA Mexay 5% v min 1% ana
HEBEHTUNMPYEMbIX OTBOAOB 1 Min 0,5% ANA BEHTUNVIPYEMbIX.
YKNOHbI CamoTeuHbIX TPy6onpoBoA0B cneyeT onpeaenats no dopmynam (I
40-102-2000 nubo no Tabnuuam, npuBedeHHbIM B mpunoxeHum B (I
40-107-2003. ...6e3pacueTHble Yy4yacTKW OTBOAHbIX  TpybonpoBosoB
auametpamu 40, 50 1 110 MM fonyckaeTca NpoKnadbiBatb ¢ YKNOHOM He
meHee 1/D.
(M40-107-2003

KaHanm3auUroHHbIN CTOAK

[leneHne oCHOBHOIO KaHaNM3aLUWUOHHOIO CTOAKa

[leneHve OCHOBHOMO CTOAKa M ero BbiCOTa 3aBUCUT OT OOLIEro
KOMMYeCTBa  3Taxkei, MNOAKMOYEHHbIX K KaHanM3aLnMoHHOM
CUCTEME, M NOMOXKEHNEM KofineKTopa (Ha Nosy UK NMOA NOTOKOM
nonsana).

Mpumep aeneHvs CcTosAka 3aaHua B10 3Taxkel. BepxHue 8 3Taxax
NOMK/IYAIOTCA K OCHOBHOMY — CTOSIKY, a  rnocnefHve?
STaKacoeMHeHbl BO  BTOpOM  CTosK. B 3TOM  Chydae
NPOMEXYTOUHblE COeAIMHEHWA CTOAKA C BEHTUNALMOHHON TRYOOM
MOXXHO Cllenatb 4epe3 Kaxable 2-3 3Taxa. Ecnv konnektop
KpenmuTca K NOTOMKY MOABaNa, 3TaXKHOCTb COeJMHEHNA CO BTOPbIM
CTOAKOM YBENMUMBAETCA 10 3, B CBA3W C MOBbBILIEHHBIM PUCKOM
cndoHaxa.

=8 —— -
10 S]E 10
9 9
8 8 ;
7 7
6 6
5 5 ]
4 4
-
’ <
3 - 3
q
2 2
Konnekrop B ' Konnekrop nog
nony noasana 1 1 %'E MOTONKOM MoABana
S —
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OTCTyI'I KaHannm3ayMnoHHOIro CtoAaka
Ecnu no Kaknm-to NMPVYNHaM HeO6XOLll/IMO caenatb OTCTyn CTOAKa

(CMeLLI,eHl/Ie Mo I—OpVI?;OHTaJ'IVI), TO  OOJIXKHbI CO6J'||O):|,aTbCﬂ
anegytoume ycnoBma:
N
DN
e
N,
oY LA
DN
DN
oY LA

+ OTCTYN AO/KEH OblTb He Hosblie Yem T M, UTOObl B HAKIOHHOWM
YacTW MOTOK He YCKOPANCA, CO3LaBan LWyM;

+ OTBO/bI, MCMOMb3yemble, YTOObI CO3[aTb OTCTYM, AOIXKHbI UMETb
yron He 6onblue yem 45 °.

Ecnn otctyn ctosaka ¢ avametpom DN1 anvHon 6onee uem 1 m
MMeeT Yyron HaknoHa 6osblie yem 45 °, TO JOMKHbBI BbIMONHATHCA
cnemytolme yCnoBua:

2 Y¢
DN1
| —
>1m
i I
‘j>45°
21 7T¢%
DN2
| —
21 7T¢%

+ CKOPOCTb MOTOKA B HaK/IOHHOM 4acTu IOMKHa ObiTb He MeHee
yem 0,6 M\C, UTOObI 136eXKaTb BbiNageHNsa 0CaaKa;

« CTOAK, NeXallNn H1UxKe, [omKeH nmeTb avameTp DN2, cpaBHVMBIN
C AMAMETPOM KaHanm3aLUMOHHOIO KoneKkTopa.

B Poccum no HopmatmeHOMY pdokymeHTy CHull 2.04.01-85%
“BHYTPEHHWI  BOAOMPOBOL W KaHanv3auma 3gaHnin” n.17.3.

YCTPOMCTBO OTCTYMOB Ha KaHaIM3aLMOHHbIX CTOAKaxX He
[IONYCKAETCA, eC/IN HMXe OTCTYMNOB NPUCOEAMHEHbI CaHUTapHble
Nprbopbl. 3TO CBA3AHO C PUCKOM CPbIBa MMAPO3aTBOPOB.

OpHako B 6onee nosaHem Cl1 30.13330.2016 yxe fonyckaeTca
YCTPOWCTBO OTCTYMOB NPY ONpeAeneHHbIX YCNOBUAX.

8.2.3 YCTpOiiCTBO OTCTYNOB Ha KaHaNW3aLMOHHbIX CTOAKAX, K KOTOPbIM HitXe
OTCTYNOB  MPUCOEAMHEHbI  CAHWTApHbIE MPUOOPbI, [OMYCKAeTCs, ecu
rUApaBAMYeCKUe 3aTBOPbI 3TUX NPUBOPOB rapaHTUPOBaHbI OT CPbiBa (€M
PACTIONOMEHHbII HIXE OTCTYNa y4acToK CToAKa MOXeT paboTaTb Kak
HEBEHTUWMPYEMbI/l, @ TaKKe B Cyuae YCTPOICTBA BEHTUNALMOHHOTO
Tpy60ONPOBO/IA, BEHTUASALIMOHHOTO KNanaHa u T.1.).

MopcoennHeHne OTBOAOB K CTOAKY

BbiOpaHHbI TUM NOACOeAMHEHNS OTBOAOB K CTOSKY onpeaenseT
He TOMbKO Pacxof BOAbl, HO W YpOBeHb lyMa B CUCTEMe.
MoacoeanHeHe K CTOAKY OCYLIECTBAAETCA MpW  MOMOLLM
Pa3NNYHbIX GUTUHIOB M MPKU BbIGOPE HEOOXOAMMO YUMTHIBATL
cnenyioliee:

\7[4, ’/

M cnocob A ' cnocob b cnocob B

Cnoco6 A: TpoiHuK ¢ yrnamm ot 87° o 88,5° — camoe
PacnpoCTPaHeHHOe U peKOMeHLyemoe pelleHue, MOCKOMbKY
YAyylWaeT — UMPKYAAuUMio  BO3Ayxa, NOLAEPMKMBAET  HU3KYIO
CKOpPOCTb CTOKa W 0bnafjaer HU3KMM YPOBHEM LWyMa Mo
CPaBHEHMIO C APYTVIMU.

Cnocob b: TpOMHNK C MEHBLWIVMK, YeM Y MePBOTO, yriamm
noacoefnHeHna (Hanpumep, 45°) xoTa 1 NO3BOAAET YBENMUNTD
pacxof Bofbl (Mpubnn3nTensHO Ha 30%), HO He peKoMeHayeTCs,
MOCKOSbKY OrPaHMYMBaEeT UMPKYAAUMIO BO3Ayxa W MNOBbLILAET
ypoBeHb Lyma. B camom fiene, CTOK BofAbl yckopAeTca 1 ObeTca o
BEPTUKaNbHble CTEHKI CTOAKA B MeCTe MOACOeAMHEHNIA.

Cnoco6 B: [lo BO3MOXHOCTM cCrnefyeT u3beratb
NPUMEHEHNA YITIOBbLIX TPOWHMKOB C yMEHblUeHVEeM [MameTpa
(OTHOCUTENBHO AMAMeTPa CTOAKa), MOCKONbKY CyLLeCcTBYeT PUCK
00pa3oBaHMA MPOOKM B 30HE MNOACOEAMHEHWUA K CTOAKY U
nocnepytoliee BCaCbiBaHWA BOfAbl 13 CUPOHOB, MOACOEANHEHHbIX
K oTBOfY. 1 B 3TOM Cllyyae CTOK YCKOPEH U Bbi3biBaeT NOBbILLEHWE
YPOBHA LUyMa.
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Mepexop CTosAKa B FOPU3OHTASIbHbIN KOMIEKTOP
OcHoBaHMe CTOAKa ABMAETCA MECTOM PE3KOro M3MEHEHWS MOTOKa
XUAKOCTY, M3 CTOAKA OHa MOCTYMaeT B KOekTop. B mecte
nepexofa BO3MOXHO MOBbLILIEHWE AABMEHUA U YPOBHS LUyMa
CACTeMb, eciuM nepexod  He  6ygeT  CKOHCTPYMPOBaH
onpefeneHHbiM 06Pasom.
BapuvaHTbl MOAKMOUEHMA He 3aBUCAT OT Crnocoba MOHTaxa
IR KOMnekTopa, nof  MOTOMIKOM
T T nofgana WAM B Mosy, OfHaKo
YPOBEHb  LIyMa  3HAYWTeNbHO
Huxe (Ha 70-80%) B c1ucTemax C
£ 3AMOHONMYEHHBbB M
KOMNEeKTOPOM 6naronapsn
6onblION Macce GeToHa.
BapwuaHT A c otBogom 90°. ITOrO
peweHna  CTouT  ur3berath,
= MOCKONbKY [JaBneHne 1 ypoBeHb
Wwyma AOCTWTalT  MaKCMMyMa.
BapuanT A 370  TeXHMYECKW  MpoOCToe
pelieHve MoABepraeT cucTemy
BbICOKOMY PUCKY
BO3HWKHOBEHMSA npobnem B
cncteme CdOoHOB.

BapuaHT b € oBymA oTBOAAMM
no 45°, PeweHrne C

%, MCNONb30BaHMEM ABYX OTBOOB
L i 1o 45°, YCTaHOBNEHHbIX

BapwaHT B

nocnefoBaTenbHo,
YMEHbWWTb  KaK  CJIMLIKOM
CWNbHOEe  faBfeHvie, Tak U
YyPOBEHb LIyMa, HO K Hemy
nyyue npunoderats, Korga
CyWecTByloT — npobnembl ¢
NPOCTPAHCTBOM.

Nno3BOSIAET

BapwuaHT B € ABymA 0TBOAAMM MO
45° 1 yyacTKoM TpyObl Mexay
HVYMK  ANIVHOW, PaBHOM [BYM

AvMameTpaMm  CToAKa - 9TO
BapuanT B pelleHne, KOTopoe  cremyeTt
npumMeHATb.  Takon  cnocob

MOHTaa MaKCMManbHO YMEHbLUAeT [aBfieHne 1 YPOBEHb LyMa
(NpvmepHO Ha 30% Mo CpaBHEHMIO C BapuaHTOM A).

Ecnn  HeobxoaMMo  MOACOeAVHUTL
CaHTEXHWYECKMe  Mpubopbl  BHe
OCHOBaHMWA CTOAKa, TO COeAMHEeHNA
JOSXKHbI 6bITb caenaHbl Ha
pPacCToAHNN He meHee 10 gruameTpos
TpyObi.

4.16. Mpu nepexoe CToAKA B roOpU30HTAbHbII
TpybonpoBOA 3anmpeLyaeTca NPUMEHATb OTBOJ
90° (87,5°). HwxHuii 0TBOA CTOAKA Cnedyet
MOHTUPOBATb He MeHee YeM 113 iBYX 0TBOZ0B M0 45°, unu Tpex 0180408 no 30°, unu
U3 YeTblpex 0TBOAO0B M0 22,5°. B Heo6XoAMMBIX Cllyuasx BOIMOXHO MpUMeHeHue
01B0A0B 45°+30°, unu 45°+22,5°, unn 45°+ 2x22,5°.

4.17. 3anpewjaeTca npucoefnHeHne CTOAKOB K TFOPU3OHTAIbHBIM TPAH3UTHBIM
TpybonpoBoAam ¢ nomoLLbto TpoitHuka 90° (87,5°) (kpome uepaaka 3naHuii).
(M40-107-2003

KaHanmM3auoHHbIN KOIIEeKTOP

KaHanm3aLmoHHbIA KOMMeKTop COCTOUT M3 rOPU30HTasbHBIX TPYO,
YCTAHOBNEHHBIX Ha BUY BHYTPW 3aaHusa (Hanpumep, Ha NoTosnke
NOABana) UNu HaxoAALLMXCA B BETOHHOWM CTaxKe (non nogsana). K

HeMy nogcoennHeHbl KaHanM3aynOHHbIe CTOAKM n
CaHNTAPHO-TEXHNYEeCKNE I'IpI/I60pr HVXXHETO 3TaXa.
|_|pl/l NPOeKTNPOBaAHNN KaHanM3ayMOHHbIX KO1eKTOPOB

HEeo6XOAMMO YUWTbIBATb Cliefytollee:

+ KOMMOHOBKA KaHaNM3aLMOHHOIO KOMekTopa AO/KHa ObiTh
BblOpaHa B 3aBUCMMOCTU OT CTPYKTYPbI 3[]aHVs, @ TakKe C yYeToMm
BO3MOHbIX APXUTEKTYPHbIX OrPaHNYeHM;

* YUaCTKM TPYO, M3 KOTOPbIX COCTOUT KOJEKTOP, AOMXKHbI ObiTh
HaCTONbKO MPAMBIMK, HAaCKObKO MO3BOMAET cuTyaums. [Npu mx
NPOKNafKe Hy»HO 13beratb yrnos 90°%

+ HaK/OH TPYO [OMKEeH rapaHTMPOBaTh TaKyld CKOPOCTb CTOKOB
(min 0,6 M/cek), 4Tobbl 136eKaTb BO3HUKHOBEHMA OTIOXKEHWUI.
HaknoH pomkeH HaxoantbcA B npepenax ot 1% po 5%,
onTManbHbI — 2%;

< AMAMETP KOMMEKTOpa [OMKeH ObiTb He MeHblle AuvameTpa
KaHanM3aLUVYOHHOIO CTOAKA, KOTOPbIN C HUM COeAUHAETCS.
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BbiTaxkHaA yacTb
BEHTUIMPYEMOIO CTOAKA

17.18. (et 6biTOBOA M NpOM3BOACTBEHHON KaHanu3auui, O0TBOAALIME
(TOYHble BOAbI B HApYXHY  KaHaNM3aLMOHHY  CeTb,  JOMKHbI
BEHTUNMPOBATbCA Uepe3 CTOAKM, BbITAXHAA YaCTb KOTOPbIX BbIBOANTCA Uepe3
KPOBJIHO U1 COOPHYI0 BEHTUNALMOHHYHO LUIAXTY 3AaHNA Ha BbICOTY B MeTpax:
+ OT NIOCKON He3KCnNyaTupyemoii Kposnn - 0,3;
« 0T CKaTHoi KpoBnn - 0,5;
+ OT IKCMTyaTUpyemoii KpoBK - 3;
+ 0T 06pe3a c60pHOIl BeHTUNALIMOHHOIA WaXxThl - 0,1.
BbiBoguMMble Bbille KpOBAM BbITAXKHbIE YacT KaHaNM3aUMOHHBIX CTOAKOB
CnenyeT pa3mellaTb 0T OTKPbIBAEMbIX OKOH 11 6anKoHOB Ha paccToAHUM He
MeHee 4 M (o ropu3oHTanu). Oniorapku Ha BEHTUNALMOHHBIX CTOAKaX
npegycMaTpuBaTh He Tpebyetca.

(CHu 2.04.01-85*

Mcnonb3oBaHme aspaTtopa (BEHTUALMOHHDBIV KnanaH)
BeHTUNALUMOHHbIV KnanaH (aspaTop) yCTaHaBNMBaETCA B BEPXHEN
4aCTW KaHaM3aUMOHHOIO CTOAKa, Bbile TOUKM MpUcoearHeHNA
BepXHEro Npnbopa Ha KaHanM3aUWMOHHOM CTOAKE 1 MponyckaeT
BO3/yX TONbKO B OAHOM HampaBNeHny — B CTOAK, KOTOPbIN He
BbIBOAMUTCA BbIWE KPOBAW 3daHWA. Takxe KX WCMOMb3yT anA
MEeCTHOW aspauun (Hanpumep, PakoBWH, YHWTa30B, Ouage 1 ap.)
NPy 6ONBWNX PACXOfax CTOUHOW KMAKOCTM AV OONbLION AnvHE
FOPW30HTaNbHOIO OTBOAG, T.e. B CITyYanXx KOrga MOXeT MPOou30nTH
CPbIB TMAPO3aTBOPA.

BeHTMNALMOHHbBIE KNanaHa NPy BO3HNKHOBEHWN OTpULIATENIBHOMO
[aBNeHVA B CTOAKe OCYLLECTBAAOT AOCTYN BO3Ayxa, AOCTATOUHbIN
ANA NpefoTBPaLleHna BbO1BaHMA BOAHOIO 3aTBOPa 13 CUPOHOB.
Mpv MoBblWEHNM [aBNeHUA B  KaHanM3aUWMOHHOW CUCTeme
KnanaHa OCTalOTCA  3aKpbiTbiMK,  MPeAoTBpallad  BbIOPOC
HeNpPUATHOrO 3anaxa B 3daHue.

BeHTUNALMOHHbIN KnanaH (aspaTop) He TpebyeT neprofMyecKoro
0bCNyKMBaHNA.

M. 4.13. Tlpu HeBO3MOXHOCTM YCTPOWCTBA  BbITAXHOA yYacTM U
HeBEHTUNMPYEMOr0 KaHaNM3aLMOHHOr0 CTOAKa AOMYCKAeTcA MpuMeHeHue
BEHTUNALMOHHOTO KnanaHa (npunoxeHue b). Mpu nponyckHoii cnocobHoCTH
ctoAka Gonee ykazaHHoil B Tabnuue B.1 BEHTUNALMOHHbIA KnamaH He
YCTaHaBNMBAIOT.

(M 40-107-2003 “poekTMpoBaHWe, MOHTaX W 3KCMAyaTauna CuCTeM
BHYTPEHHE KaHanu3aLum 13 NoaunponuneHoBbIX Tpy6”

YcTaHOBKa BEHTUNALMOHHOIO KanaHa

1. BEHTUNAUMOHHBIAN KNanaH YCTaHaB/MBAETCA BEPTUKA/IbHO B
BEPXHEN YaCTX HEBEHTUIMPYEMOrO KaHa/lM3aLUWMOHHOIO CTOAKa
(CTOAK [OMKeH 3aKaHUMBATbCA BEHTUNALMOHHBIM KanaHoM) Ha
BbicoTe He MeHee 300 MM OT MecTa MPUCOEAMHEHVA K CTOAKY
Hanbonee BbICOKO PAaCMONOKEHHOTO MO3TaXkHOMO OTBOAA.

2. Ecnm knanaH ycTaHaBnvBaeTcA B WTPoOax, Huax, Kopobax,
WaxTax v T.n., HeobXOAVMO NPeayCMOTPeTb becnpenAaTCTBEHHOE
NOCTYMNNeHME BO3yXa K BEHTUNALUMOHHOMY KfanaHy.

3. ECmM BEHTUNALUMOHHDBIV KNanaH yCTaHaBVMBAETCA B XONIOAHOM

ueppaxe, HeobxoanMo BbINMOSIHUTL yTenneHve
KaHan13aUMOHHOrO CTOAKA.

[na  NpoYnCTKM  KaHanv3aUMOHHOW  CeTUM  HEeobXOodVMb
COOTBETCTBYIOWME OUTUHIL (PEBU3UM, MPOUUCTKY).  DUTUHI M

[OCTyMa AOMXKHbI ObiTb YCTaHOBMEHbI B CIefyoWnx Cydanx (no
EN):

« MPU KaXK[IOM V3MEeHEHWW HanpaeneHus C yrnamu 6osblue, Yem
45° (no3. A Ha pUCYHKe);

+ B OCHOBAHMM Kax[oro ctodaka (no3. b Ha pucyHKe);

« NPV KaXA0M CnaHUM Tpy6 onpoBofdos (Mo3. B Ha pucyHke);

« Ha NIHelHbIX TPpybonpoBoaax, Kaxable 15 m ana Tpy6 ao @100 v
Kaxable 30 M ana Tpy6 OonblIero AMameTpa;

+ B KOHUE BHYTPEHHEN KaHanM3aUMOHHOW CUCTEMbI Ha SIOBYLLKE
(n03.T Ha pUCyHKe).

MNos. b
| MNos. B
%%a I I I
Mos. A
T T~ Mos. T
I 1\V/£91
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17.14. TpoTB peBU3Mil Ha CTOAKAX MpU CKPbITON Mpoknagke cienyet

npefycmaTpuBaTh NI0KK pa3mepamu He MeHee 30x40 cm.

17.23. Ha cetax BHyTpeHHell 6bITOBOI 11 NPON3BOACTBEHHON KaHanM3awum

cnefyet npedycmMaTpuBaTh YCTaHOBKY PEBU3NIA UAN MPOYNCTOK:

* Ha CTOAKAX NPy OTCYTCTBIAW HA HUX OTCTYNOB - B HUXKHEM 1 BEPXHEM JTaxaX;

*  MIPU HaNYNK OTCTYNOB - TAKKe U B BbILLEPACTIONOXEHHDBIX Haj OTCTYNaMu

Taxax;

« B XWX 3[aHNAX BbICOTON 5 3Taxeil n Gonee — He pexe uem yepe3 Tpu

3Taxa;

« B Hauane yyactko (o ABUKEHWIO CTOKOB) OTBOAHbIX Tpyb mpu uncne

npucoeamnHAeMbIX Npubopos 3 u Gonee, Noj KOTOPbIMI HET YCTPOIACTB ANA

MPOYNCTKY;

* Ha MOBOPOTaX CETU — NPU U3MEHEeHNIN HaNPaBAeHA ABINKEHNA CTOKOB, e

YuacTKy TpybONpOBOZIOB He MOTYT ObITb MPOUMLLEHbI Yepe3 Apyrie yyacTKu.
(CHuM 2.04.01-85*

411 HeBeHTuAnpyemblii CTOAK [OMKEH 3aKaHUMBATbCA MPOUNCTKON,

YCTPanBaemoii B HanpaBneHHOM BBepX pacTpybe TPoitHIKa (KpecToBuHbI), €

MOMOLLYbI0  KOTOPOr0 K  CTOAKY MPUCOEAMHANTCA Haubonee  BbiCOKO

PacnonoXeHHble B 3aHNU CAHUTAPHO-TeXHUYECKIe NPUBOpbI.

(140-107-2003

KpenneHve TpybonpoBOAOB

Mo paccTaHoBKE KpenneHwin TpybonpoBOAOB BHYTPEHHEN
KaHanv3auum ¢ pacTpyOHbIM COEAMHEHNEM HEOOXOAMMO YUMTbI-
BaTb, YTO KOMMEeHcauma TEenioBOro JMHENHOro pacliMpeHns
OCYLL|eCTBNAGTCA, B OCHOBHOM, 33 CYeT 3a30pa B 10 MM NpW MOHTa-
e TpyOOonpOBOAOB (CM. PUC. HIXKE).

OCHOBHble NpaBuia PacCTaHOBKM Kpennernun onpegenensl 8 CI1
40-107-2003 "TIpOeKTpOBaHMe, MOHTaX 1 SKCMIyaTauma Cuctem

- He YCTaHaBAWBAKT HeMOABIKHblEe KPenieHna HenocpefCTBEHHO Ha
pactpybax;

- MeXZy HenoABWXHbIMIA KpenneHnAmu fonyckaerca He Oonee JBYyX
COeANHEHWH, NCMONb3yeMblX B KayecTBe KOMMEHCaTopoB;

3.10.3 [inA ropu3oHTanbHbIX W BepTUKaNbHbIX y4acTkoB Tpybonposojos
Anametpom 50 u 110 MM ¢ 0ObIYHBIMU PacTPyOHBIMK COEAMHERMAMN
paccToAHue Mexay HenoABWXHBIMI KPenaeHUAMN He JOSKHO NpeBbILuaTh
cooTBeTcTBeHHO 1,6 M (ana D= 50 mm) 1 2 m (gna D=110 mm), paccTosHue
MeXzy NOABWXHBIMI KpenneHnamin Ans ropusoHTanbHbIx Tpybonpososos
JHOIDKHO COCTaBAATH He 6onee 10D AnA BepTuKanbHbIX — He Gonee 20 D.
3104 Tlpn  wucnonb30BaHMM  KOMMEHCAUMOHHOTO  matpybka  Ha
rOPU30HTaNbHOM Tpy6OMpOBOAE paccToAHME MeXJy HenoABUKHbIMM
KpenneHnAMY MOXKeT NMPeBbILLATh yKa3aHHbIe Bbllue 3HaueHna 1,6 M (ana D=
50 mm) u 2 M (ana D= 110 mm), npu 3Tom AomkHa ObiTb obecneyeHa
PacCTaHOBKa MPOMEXYTOUHbIX MOABUXKHBIX KpenneHuii Ha pacctoanun 10 D
Apyr OT Apyra, B 3TOM Cly4yae paccTOSHUE MexJy HenofBUKHbIMM
KpenneHuAMM OnpefenseTca pacyeTHbIM NyTem C yuetom ANUHbI pacTpyba
MOHTUPYEMOr0 KOMMEHCALIMOHHO0 NaTpyoKa.

3.10.5 Mexpy HenoABWXHbIMY KpenneHnaMI 0MYCKaeTCA YCTaHOBKa TONbKO
0/JHOTO KOMMEHCaLMOHHOr0 NaTpy6Ka.

3.10.6 Mpu ncnonb30BaHNM KOMAEHCALMOHHBIX MATPYOKOB Ha BEPTUKANbHbIX
TpybonpoBoZax paccToAHue MeXJy HEemoABIKHbIMU KpenneHuamMN He
LOMKHO NpeBbILaTh 2,8 M, Npu 3TOM ClieayeT npeaycmMaTpuBaTh YCTaHOBKY
MPOMEXYTOYHBIX NOABUXKHbIX KpenneHuit Ha paccTosaHun He 6onee 20 D apyr
0T Aipyra.

3.10.7 [ina cuctem KaHanuaumm ¢ NoHuxeHHbIM ypoBHem wyma SINIKON
COMFORT PLUS pekomeHayeTcA mcnonb3oBaTb CneuuanbHble KpenneHus
(xomyTbl) CHIXalolMe ypoBeHb Mepefaun Konebauii Tpybonpooja Ha
CTpOUTENbHbIE KOHCTPYKLMK.

BHYTPEHHe KaHanv3aumuy 13 NoAUMpPONMNeHoBbIX TPY6" Tabnuua 1. MakcumanbHoe paccToaHve MeXay KpenneHamm
3.10.1 [inA KaHanu3aumoHHbIX Tpy6onpoBoaoB NpuMeHAIT noaBuKHble (1) ana nonvnponuneHossix Tpybonposoaos CYUHWKOH CraHpapr,

KpenneHna, ponyckawllue nepemeLleHne pr6 B 0CEBOM HanpaBneHuun, un

KomoopT, Rain Flow.

HenoaBwxHble (H) Kpennewua, He fonyckatLLme Takix nepemeLeHnii. Mecta
YCTaHOBKM  KpenneHWiA  Ha  KaHanu3aumMoHHbIX  TpybonpoBopax
npeaycMaTpUBAIOTCA NPOEKTOM.

3.10.2 Mpu paccTaHoBKe KpenseHuii:

- KOnnyectBo paCprﬁHle COeQNHEHNIT  Ha yyacTke pr60nposona,

OFPaHNYEHHOM HENOABUMHbBIMN  KpenneHUnAMKN, NO0MKHO obecneunBath
KOMNeHCaLuo TemnepaTypHbIX N3MeHeHNI AINHbI 3TOr0 yyacTKa;

- KpenneHua uenecooGpasHo yCTaHaBNBaTb Y paCprﬁos COeQMHERNIT C

Pe31HOBbIM KOJIbLIOM,;

- KpenneHua, yCTaHOBJIEHHDbIE Ha CTOAKAX, [O/MKHbI 06ecneynBaTh COOCHOCTb

MakcrmManbHoe paccToaHne Mexay onopamu, M
[nametp
0D, MM [OpY30HTaNbHbIN TPY6OMPOBOA BepTtukanbHbIi Tpybonpososa
HopmatvisHoe* | PekomeHayemoe™* | HopmatvieHoe*** | PekomeHgyemoe****
32 03 0,8 0,6 1,0
40 04 0,8 0,8 1,0
50 05 038 1,0 1,0
75 0.8 0,8 15 1.1
90 09 09 1,8 14
110 1,1 1,1 2,0 1,7
125 13 13 2,0 19
160 16 1,6 2,0 24

aeTaneii n BEPTUKANbHOCTb pr60|'|p0B0£l,a, KpenneHna Ha ropu3oHTanbHbIX

*PaccuntaHo kak 10D npun makcumyme 2 m. **PaccumntaHo kak 10D npu MUHUMYme

prﬁonpOBOAaX — npoKnaky pr6 C Heo6XoaMMbIM YKNOHOM; 0.8 M 1 Makcmyme 2 M. *** PaccumntaHo Kak 20D npun Makcumyme 2 M.
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X PaccymTaHo Kak 15D npu MUHMMYME T M 1 Makcmyme 3 M.




MpuMep PaCcCTaHOBKM KPEMeHWin Ha BepTUKalbHOM CTOsIKE 1
FOPU30HTaNIbHOM OTBOHOM TPYHONPOBOLE.

YKNoH Tpy6onpoBoaoB

PacueT 6e3HanopHbIX KaHanv3alUMoHHbIX TPYOONpPOBOAOB Cleay-
eT NPOBOAUTD, HazHauas CKOPOCTb ABVKEHNS KUAKOCTA V, M/C, 1
HanonHeHne Tpybonposofa h/D TakMm 00pa3oM, uTobbl ObINoO
BbINOIHEHO YCNOBME:

VE/(h/D)=K, (1)

roe K=0,5 - ansa TpybonpoBOAOB C WCMOMb30BaHWeM Tpy6 13
nonMMepHbIX MaTepuranos; K=0,6 - ana Tpy6onpoBoaoB 13 Apyrix
MaTepuanos.
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[Ina obecneuyeHnsa pexrma CaMOOUMLLEHNA CKOPOCTb ABVKEHVIS
XNIKOCTW OMKHa ObiTb He MeHee 0,7 M/C, a HanonHeHve Tpybo-
NPOBOAOB - He MeHee 0,3.

B Tex cnyuasx, koraa BbINOAHWUTL ycnoBKe (1) He npeacTaBnaeTca
BO3MOXHbIM 13-33 HEJOCTATOYHOW BEANYMHBI PACXOAa CTOUHbIX
BOA, OGe3pacyeTHble YyUacTKM CaMOTEUHbBIX Tpy6bonpoBoaoB
CnefyeT NPoKNafblBaTh C yKNOHOM He MeHee 1/D, rae D - Hapyx-
HbI MameTp TpyOOonpoBOAa B MM.

Tabnuubl ANA rYApPaBIMYECKoro pacyeTta B 6€3HaNOPHOM peXxirme
Tpybonposonos CMHVKOH npureeneHbl B npunoxeHnm A,

Yknagka Tpy6 B OeToH

CeKkumn TpyObl WMNW OTBETBNEHWA, KOTOPble YKNaAbliBalOTCA B
OETOH, CUMTAIOTCA YCTAHOBAIEHHBIMUA Ha HEMOABMXHOE Kperse-
Hue.

MoHTa TpybonpoBOAa MOXET NPOU3BOAUTLCA MPAMO B GETOH,
TUMWYHAA CUTYaUMA — KaHanM3auMOHHble OTBOZbI, HaNpuUMep, B
BaHHOW. B oTAMuMM OT MeTannmyeckmx TpybonpoBOAOB, MOBbI-
LWeHHaA ynpyrocTb NNacTvika NO3BONAET MOMOLLATh HANPAXEHWA,
KOTOPOEe BO3HMKAIOT B OTBOAAX M3-3a KONebaHWii TemnepaTypbi.
Mpn 3TOM HEOOXOAMMO BBIMONHATL PAL YCIOBWIA:

+ pacTpyd AOMKEH ObITb MOKPLIT OYMaXHOM WAKM MONUMEPHON
NNeHKow, UTobbl 130exaTh NnomnafgaHvsa 6eToHa B pacTpyo;

+ TPyOOMpPOBOA AOMXKEH ObiTb, MO BO3MOXKHOCTY, KECTKO 3aKpe-
MeH, 4ToObl He MPOM30LIO CMelleHVe Tpybonposoda npw
3an1BKe 6eToHOM;

« MPU MOHTake TPYyOOMPOBOAA, KOTOPbIN NepecekaeT HapyKHble
CTeHbI, PEKOMEHAYETCA MNOKPbLITb €r0 M30AALMEN.

VI3onsaums




MOHTAX
KAHANU3ALWOHHbIX
CUCTEM

PacTpybHOe coegmHeHume

B 3aBMCMMOCTM OT Ha3HauYeHWA 30aHWA U NPEABbABASEMbIX BXOANT
B pacTpyb [npyron Tpybbl wnu GacoHHOW udactv (duTunHra),
KOMbLEBOE YNAOTHEHWE TrapaHTUPyeT BOAOHENPOHWULIAEMOCTb
coeauHeruna. Mpu BCEl NPOCTOTe MPOoLEeaypbl eCTb HECKOMbKO
PeKOMEHAALIMI, KOTOpble HeobxoaMMo cobnoaaTh:

a) Npw HeobxoAMMOCTU Tpyba obpezaeTca nop yrnom 90° HoXoB-
KOW C MenKum 3ybom nrbo Tpybope3om;

6) Ha KoHLe Tpybbl AO/KHa ObiTb chenaHa dacka nop yriom
NPUBAN3NTENBHO 15° CTaHKOM A1A CHATUS $acoK WM HanUIbHW-
KoM. [1oBEPXHOCTb Gpacky JOSKHa ObITh FafKow, UTOObI He NoBpe-
QUTb KOMbLIEBOE YMNIOTHEHVE B pacTpyoe;

B) 06pe3aTb GaCOHHbIE N3AENNA 3aMpPeLlaeTCs;

I coeamnHsaeMble YacTh JOSKHbI ObiTb YUCTbIMUM. HYacTb, KoTopas
OyneT BCTaBneHa, AOMmKHa ObiTb MokpbiTa cmazkon «CYHKOH»
NI MbINIBHOW BOAOW. He ncnonbsynte Macia niv MUHEPANbHYHO
CMa3Ky;

T

—

0) AN NPaBUIbHOM YCTAHOBKWU BCTaBUTb TPyOy B pacTpyd Ao
yropa, a 3aTeM 13BneYyb NpumMepHo Ha 10 Mm. Takoe paccTosHue
KOMMEHCKpYyeT TemnepaTypHble paclinpeHus;

xe) HepocTaToyHas rny6riHa BBOMa TPYObl B PacTpyd MOXET He
obecneynTb repMeTUYHOCT COeAVHEHNI UM CTaTb MPUYNHOMN
HapylweHna COOCHOCTW, TOTAa Kak BBOA TPyObl B pacTpybHoe
coefMHeHWe A0 yropa NpenATcTBYeT TEMIOBOMY PaCLIMPEHNIO
Tpybonposoaa.

[TprMmeHeHmne PEMOHTHOM MyDTbI

-

PemMOHTHbIe paboTbl MOTYT ObITb BbIMOMHeE-
Hbl C WCMOMb30BaHUM ABYX PEMOHTHbIX
MyQT M yacTm TpyObl. IDTa e cucTema
MOXeT OblTb MCMOAb30BaHa AnA  Toro,
uTOObI [00aBUTL OUTUHI Ha CyllecTByto-

W1 TpybonpoBoa, Hanpumep, 4ToObI

00aBWTb OTBO[] K CTOAKY.

Mo 3TOM  BBINOMHATCA  Crefytolime
- — onepauuu:

A) BblpesaloT B TpybonpoBoAe YyuacTok
IIMHOW PAaBHOW 3 ArameTpam mitocC AnnHa
bUTKHra;

B) nenatot dacku Ha Tpybe;

B) HaHOCAT CMa3ouHbIl MaTepran Ha

min. 2L

' YNIOTHEHUS;
| ) BCTaBNAIOT PEMOHTHble  MydTbl  ©
i yCTaHaBnvBalT  OGWUTUHE  (Hanpumep,
| oTBOfA).
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Obue npaBMIa MOHTaKa

Tpyb6onpoOBOAHbIE CUCTEMBI M3 MOMAWMNPONWIEHa 3anpeLlaeTca
MOHTMPOBATb MPK TEMMEepaType OKPYXKAIOLEro BO3AyXa HUMke
-10°C.

MOHTax CTOAKOB CleflyeT BeCTV CHW3y BBepX; PacTpydbl Tpyo,
naTpyoKoB 1 GaCoHHbIX YacTel (3a UCKoUeHeM ABYXPacTpyod-
HbIX TPYO 1 MydT) Ha BEPTUKANbHBIX 1 FTOPU3OHTasbHbBIX YHACTKaX
TPyOONPOBOAHOM CUCTEMBI AOMKHbI ObITb HAaNPaBNEHbl HABCTPEUY
TEYEHWIO CTOYHOW KUAKOCTMW.

MPOKNaAKy BHYTPEHHWUX KaHANM3aLMOHHbBIX CETEN HaanexmuTt
npefycMaTpmMBaTh: - OTKPBITO — B MOAMONbAX, NofBanax, ... C
KpenneHnem K KOHCTPRYKLVSIM 3AaHWIA ...; - CKPBITO — C 33/1e/1KOV B
CTPOUTENIbHbIE  KOHCTPYKLMN  MepeKpbITAi [onyckaeTtca
NPOKNaAKa KaHanv3auum 13 nnactMaccoBbix TPyO B 3emne, noj
NOIOM 3[]aHWA, C Y4ETOM BO3MOXHbBIX Harpy30K.

B MHOrO3TaXHbIX 3[]aHWAX PA3NNYHOIO Ha3HaYeHUa Npw Npume-
HEHMW MNaCTMACCOBBIX TPYO ANA CUCTEM BHYTPEHHEN KaHanm3a-

UMK 1 BOAOCTOKOB HEOOXOAMMO CObMoAaTh Cefytolive yCnoBus:

a) NPOKNaAKy KaHanv3aumoHHbBIX U BOJOCTOYHbIX CTOAKOB Npea-
YCMaTpUBaTb CKPbITO;

6) B nofiBanax 3AaHu Npu OTCYTCTBUN B HUX MPON3BOACTBEHHbIX
CKNACKMUX U CNy)ebHbIX NOMELLIEHW, a TakKe Ha Yepfakax v B
CaHy3Max *UbIX 30aHWUI NPOKMNAMKY KaHanM3aUMOHHbBIX U BOLO-
CTOYHBIX MIACTMACCOBbLIX TPYOOMPOBOAOB AOMYyCKaeTCA npemyc-
MaTpu1BaTb OTKPbITO;

B) MeCTa MpoXoAa CTOAKOB Yepe3 nepekpbiTvA [OMKHbI ObiTb
3aenaHbl LeMeHTHbIM PACTBOPOM Ha BCIO TONLLMHY NePEKPLITUS;
) Y4aCTOK CTOSAKA Bblle NepeKkpbITUA Ha 8-10 cM (A0 ropu3oHTasb-
HOro OTBOJHOrO TPybonpoBoAa) CrefyeT 3almilaTh LeMeHTHbIM
PacTBOPOM TOSLMHOM 2-3 CMm;

[) nepes 3aAenKkou CTosKka pacTBOPOM Tpybbl crefyeT obepTbi-
BaTb PYIOHHBIM MMAPOV30NALMOHHBIM MaTepuranom 6e3 3asopa.

[lpoTMB peBu3nii Ha CTOAKAaX NpU CKPbITO MpOKnagke cneayet
npegycMaTpuBaTh t0KN pa3mepami He Menee 30x40 cm.
(CHuM 2.04.01-85*
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TexHrKa MOHTaXa
KOMMPECCNOHHbBIX PUTUHIOB

1) OTpexxbre Tpyby noa yrnom 90° k ocu, ncnonb3ys Tpybopes;

2) OpeHbTe Ha TpyOy AeTanv GUTUHra B Credyiollem NopazKe:
HaKnaHasA raka, ynopHas BTysKa, YNIoTHUTENbHOE KOMbLO (pUC.
14). MNepep BbINMONHEHWEM OMepaLun CMaKbTe TPYOY CUIMKOHO-
BOVI CMa3KoW [i/18 obneryeHvs COopKu.

3) BctaBbTe TpyOy B KOpMyC OWUTMHMA ¥ 3aTAHUTE  HAKWAHYIO
ravky go ynopa (puc. 15).

4) OTKpYTUTE HaKUIHYIO raiiky, pa3fBuHbTe 1 OfeHbTE Ha TPyOy
LaHry. M10THO 3aKpyTUTe HaKWUAHYIO raliky UCNonb3ys crneynans-
HbIl KoY (purc. 16).

puc. 14 puc. 15 puc. 16

KoHCTpyKums dutmHra:

HakvaHaa ramka

LlaHra

YrnopHas BTy/Ka
YANOTHUTENBHOE KOMbLIO
Kopnyc

-

VAW =

® ®



VIcnbiTaHme TpybonpoBOAOB
BHYTPEHHe be3HanopHOM
KaHan13auum 13 NoaMMEPHbIX

TpyO

Mpu npuemKe B IKCMTyaTaLmio AN NPOBEPKY repMeTUHOCTY Tpy6onpoBOA0B
LOMKHbI ObITb NPOBEeHbI rMApaBANYECKie UCTIbITAHIA CMOHTUPOBAHHOI
CUCTeMbl BHYTPeHHeli KaHanu3awui, KoTopble BbINOSHAT METOZ0M MPoNiBa
BOAbI MyTeM OZHOBPEMEHHOTO OTKPbITMA 75 % CaHWTapHbIX MpuU6OpPOB,
MOAKNKUYEHHbIX K  MpoBepsAeMOMy  yuacTky. Bpema nponvea He
pETNaMeHTUPYETCA, OHO JOMKHO ObiTb  JOCTAaTOYHBIM ANIA  0CMOTPA
MCMbITbIBAEMOTO YYACTKA.

(nctema cuuTaetca Bbl}lep)KaBLIJEVI ncnbiTaHue, ecnu npu ee oCcMoTpe B
pr6ax, ¢aCOHHbIX YacTAX 1 MecTax CoefiuHeHU He 06Hapy)KeH0 Teun. o
pe3ynbratam UCMbITAHWIA COCTABACTCA aKT COMMAcHO NPUIOXKEHNO 4 CHull
3.05.01.

WcnbiTaHna oTBoHbIX TPY6ONPOBOAOB KaHaNM3aLMK, NPOOMKEHHDIX B 3eMiie
WNM MOANONbHLIX KaHanax, HeoOXoAMMO BbIMOMHATb [0 WX 3aKPbiTUA
HanonHeHnem BOZOIA 0 YPOBHA N0/a NepBoro 31axa. McnbiTaHuA yyacTKos,
3afeNbiBaeMblX B CTPOUTENIbHbIE KOHCTPYKLMN UIN 3aKPbIBaeMbIX Harnyxo
Npy NOCeAyIoLLIX CTPOUTENbHBIX PaboTax, LOMKHbI BbINONHATHCA NPOIUBOM
BO/ibl 10 MX 3aKPbITUA C COCTABNEHNEM aKTa 0CBUAETENbCTBOBAHIA CKPbITbIX
pabot no ¢popme, npuBefeHHoi B npunoxenn 6 CHul 3.01.01.
(1140-107-2003
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TabnuLbl N4 r'MAPaBINMYEeCcKOro pacyeta be3HanopHbIx
Tpybonposonos CHMHMKOH Crangapt

Hapy»xHbit arameTp Tpyobl Dout=32 mm. TontirHa cTeHKn Tpyobl S=1,8 MM Cpepa: bbiToBbIE CTOKM
Hanonkenme Pacxop CTOKa gs, 11/C 1 CKOPOCTb V, M/C Npu YKoHe TpybonpoBoAaa |
h/D i=001 i=002 i=003 i=004 i=0.05
qs V gs V gs V gs V qs V
0.1 0.0031 0.0936 0.0055 0.1682 0.0075 0.2285 0.0092 0.2804 0.0108 0.3268
0.2 0.0147 0.1633 0.0257 0.2845 0.0344 03811 0.0418 04634 0.0484 0.5369
03 0.0354 02212 0.0605 0.3788 0.0804 0.5033 0.0974 0.6092 0.1124 0.7035
04 0.0637 0.2692 0.1078 04557 0.1426 0.6026 01712 0.7271 0.1982 0.8378
0.5 0.0975 0.3078 0.1638 05172 0.2159 0.6816 0.2599 0.8207 0.2991 0.9442
0.6 0.1338 03372 0.2237 0.5637 0.2941 0.7411 0.3536 0.8910 0.4064 1.0241
0.7 0.1690 0.3568 0.2815 0.5944 0.3696 0.7804 0.4440 0.9375 0.5100 1.0768
08 0.1984 0.3651 0.3300 0.6075 04330 0.7970 0.5200 0.9572 0.5971 1.0991
0.9 02154 0.3587 0.3587 0.5974 04709 0.7842 0.5656 0.9419 0.6497 1.0819
1.0 0.1950 03078 03277 05172 04318 0.6816 0.5199 0.8207 0.5981 0.9442

Hapy»xHbit arameTp Tpy6sl Dout=40 mm. TonuimHa cteHKkn Tpyobl S=1,8 Mv

Pacxop cToKa gs, 11/C 1 ckopocTb V, M/C Npu yKoHe Tpybonposofa i

HanonHerwve
h/D i=0.01 =002 i=0.03 i=004 i=0.05
qs \ as \ as \ qs V as \

0.1 0.007 0.126 0.012 0216 0016 0.287 0.019 0.348 0.022 0.402
0.2 0.032 0216 0.053 0.360 0.070 0473 0.084 0.569 0.097 0.653
03 0.076 0.289 0.125 0475 0.163 0.621 0.195 0.744 0.223 0.851
04 0.136 0.349 0.221 0.569 0.288 0.74 0.344 0.885 0.393 1.010
0.5 0.206 0.397 0.335 0.643 0434 0.834 0518 0.996 0.591 1.135
06 0.282 0433 0456 0.699 0.590 0.905 0.703 1.079 0.801 1.229
0.7 0.356 0457 0.573 0.736 0.741 0.952 0.882 1.134 1.005 1.291
0.8 0417 0.468 0.671 0.752 0.863 0.972 1.033 1.157 1.176 1.317
0.9 0453 0460 0.730 0.740 0.943 0.956 1.124 1.139 1.280 1.297
1.0 0413 0.397 0.669 0.643 0.868 0.834 1.036 0.996 1.181 1.135

Hapy»xHbit arameTtp Tpyosl Dout=50 mm. TonuwimHa cteHkn Tpyobl S=1,8 Mv

Pacxop CToKa gs, 1/C 1 CKOPOCTb V, M/C Npw yKNOHe TpybonpoBoaa i

HanonHeHwne
h/D i=001 i=002 i=0.03 i=0.04 i=0.05
qs V qs V qs V qs V qs V

0.1 00144 0.1637 0.0238 0.2702 0.0311 0.3536 0.0374 04249 0.0430 04889
02 0.0663 0.2752 0.1071 04448 0.1387 0.5763 0.1657 0.6882 0.1898 0.7882
03 0.1558 0.3652 0.2489 0.5835 0.3208 0.7518 0.3817 0.8947 04361 1.0222
04 0.2769 04385 04392 0.6954 0.5640 0.8930 0.6697 1.0603 0.7638 1.2093
0.5 04201 0.4969 0.6630 0.7842 0.8493 1.0045 1.0068 1.1909 1.1471 1.3568
06 0.5731 0.5410 09013 0.8508 1.1526 1.0881 1.3651 1.2886 1.5541 14670
07 0.7209 0.5702 1.1313 0.8948 14453 1.1432 1.7106 1.3530 1.9465 1.5396
08 0.8449 0.5826 1.3246 09134 16916 1.1665 20016 1.3803 22772 1.5703
09 09185 0.5730 14410 0.8990 1.8409 1.1485 2.1787 1.3592 24790 1.5466
10 0.8403 0.4969 1.3260 0.7842 1.6985 1.0045 20137 1.1909 2.2942 1.3568
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HapyxHbit arameTp Tpy6sl Dout=110 MM. TonlwmHa CTeHKM TpyObl S=2,7 MM

Pacxof cToKa gs, 1/C 1 CKOpOCTb V, M/C Npw YKIoHe TpybonpoBoaa |

HanonHeHve
h/D i=0010 i=0012 i=0014 i=0016 i=0018
as V as \Y as V as V as %
01 0.1535 0.3433 0.1716 0.3837 0.1890 04227 0.2055 04595 0.2208 04937
02 0.6806 0.5563 0.7581 0.6196 0.8324 0.6804 0.9027 0.7378 0.9679 0.7911
03 1.5685 0.7234 1.7436 0.8042 19116 0.8817 2.0700 0.9547 22172 1.0226
04 2.7520 0.8574 3.0555 09519 3.3464 1.0426 3.6205 1.1280 3.8751 1.2073
05 4.1380 0.9631 4.5904 1.0684 5.0239 1.1693 54321 1.2643 58111 1.3525
06 56106 1.0422 6.2205 1.1555 6.8045 1.2640 7.3544 1.3661 7.8648 1.4609
07 7.0310 1.0943 7.7925 1.2128 85216 1.3263 9.2079 1.4331 9.8448 1.5323
08 82274 1.1164 9.1171 1.2371 9.9689 1.3527 10.771 14615 11.515 1.5624
09 8.9551 1.0993 9.9246 1.2184 10.853 1.3323 11.727 1.4396 12.538 1.5391
1.0 8.2760 0.9631 9.1808 1.0684 10.048 1.1693 10.864 1.2643 11.622 1.3525
HanonHerme Pacxop CToka gs, 11/C 1 CKopocTb V, M/C Npu yknoHe Tpybonposoaa i
h/D i=0.020 i=0.025 i=0.030 i=0.035 i=0.040
qs V qs V qs V gs V qs V
0.1 0.2355 0.5265 0.2692 0.6019 0.2998 0.6703 0.3281 0.7336 0.3545 0.7927
02 1.0304 0.8422 1.1734 0.9591 1.3030 1.0650 14226 1.1628 1.5341 1.2538
03 23578 1.0874 26796 1.2358 29708 1.3702 3.2394 1.4940 34893 1.6093
04 4.1181 1.2830 4.6740 14561 5.1767 16128 5.6399 1.7571 6.0706 1.8913
05 6.1728 14367 6.9996 1.6291 7.7469 1.8030 84353 1.9633 9.0751 21122
06 83518 1.5514 9.4646 1.7581 10470 1.9449 11.396 21169 12.256 22767
0.7 10452 1.6268 11.841 1.8429 13.095 2.0381 14.249 22178 15322 2.3848
08 12.225 1.6587 13.846 1.8788 15311 20775 16.659 2.2604 17911 24304
0.9 13.311 1.6341 15.079 1.8511 16.675 2.0471 18.145 22275 19.511 2.3951
10 12.346 14367 13.999 1.6291 15494 1.8030 16.871 1.9633 18.150 21122
Hanontenme Pacxop CTOKa gs, 11/C 1 CKOpPOCTb V, M/C Npu YKNOHe Tpy6onpoBoaa i
h/D i=0.045 i=0.050 i=0.100 i=0.150 i =0.200
qs \ qs \% qs \% qs V qs \%
0.1 03793 0.8481 04026 0.9003 0.5920 1.3237 0.7368 1.6474 0.8583 1.9192
0.2 1.6385 1.3392 1.7367 14195 2.5303 2.0681 3.1339 25615 3.6393 2.9745
03 3.7232 1.7172 3.9433 1.8187 5.7166 2.6366 7.0619 3.2570 8.1863 3.7757
04 64738 2.0169 6.8528 2.1350 9.9026 3.0851 12.212 3.8047 14.141 44055
0.5 9.6738 2.2515 10.237 2.3825 14.760 34352 18.181 4.2315 21.036 4.8959
06 13.061 24262 13.818 2.5667 19.893 3.6953 24486 4.5484 28315 5.2598
0.7 16.325 2.5409 17.268 26877 24.838 3.8659 30.557 4.7559 35325 54980
08 19.083 2.589%4 20.184 2.7387 29.021 3.9379 35.696 4.8436 41.260 5.5986
09 20.788 25519 21.988 26993 31.624 3.8822 38.904 4.7758 44973 5.5209
10 19.348 2.2515 20473 2.3825 29.519 34352 36.362 42315 42072 4.8959
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Tabnuubl 4NA rmapaBNnMyeckoro pacyeTa 6e3HanopPHbIX
Tpybonposonos CYHVMKOH KompopT loc

Hapy»xHbit arameTtp Tpyosl Dout=40 mm. TonwmHa cteHKkn Tpyobl S=2.0 Mv Cpepa: 6biTOBbIE CTOKM

Hanonhenme Pacxop CToKa gs, 1/C 1 CKOpoCTb V, M/C Mpu yKoHe Tpyoonpoeopa i
h/D i=0.01 i=0.02 i=0.03 i=0.04 i=0.05
as V as \ as \ as vV as \

0.1 0.0066 0.1246 0.0113 02137 0.0151 0.2846 0.0183 0.3456 0.0211 03977
0.2 0.0309 0.2131 0.0516 0.3563 0.0679 0.4689 0.0819 0.5651 0.0938 0.6470
03 0.0733 0.2854 0.1208 04705 0.1580 0.6153 0.1897 0.7386 0.2166 0.8433
04 0.1311 0.3448 0.2142 0.5633 0.2789 0.7335 03339 0.8783 0.3806 1.0009
0.5 0.1997 0.3924 0.3243 0.6371 04210 0.8273 0.5032 0.9887 05728 1.1254
0.6 0.2732 0.4284 04417 0.6927 0.5724 0.8977 0.6833 1.0716 0.7771 1.2187
0.7 0.3442 04523 0.5551 0.7294 0.7185 0.9441 0.8571 1.1262 0.9743 1.2802
0.8 04037 0.4624 0.6504 0.7450 0.8414 0.9638 1.0033 1.1493 1.1402 1.3062
0.9 04386 0.4546 0.7072 0.7330 09153 0.9486 1.0917 1.1314 1.2409 1.2861
10 0.3994 0.3924 0.6485 0.6371 0.8420 0.8273 1.0064 0.9887 1.1455 1.1254

HapyxHbi arameTp Tpyosl Dout=50 mm. TonuirHa cteHkn Tpyobl S=2.0 Mm

HanonHenme Pacxop cToka gs, 11/C 1 ckopocTb V, M/C Npu yKoHe Tpybonposofa i
h/D i=0.01 =002 i=0.03 i=0.04 i=0.05
qs \ as \ as \ as \ as \

0.1 0.0140 0.1621 0.0232 0.2681 0.0304 03514 0.0365 04220 0.0420 0.4857
0.2 0.0645 0.2728 0.1045 04415 0.1356 0.5730 0.1618 0.6837 0.1853 0.7833
03 0.1518 0.3620 0.2429 0.5793 0.3135 0.7476 0.3728 0.8891 0.4260 1.0159
04 0.2699 04348 0.4286 0.6905 0.5513 0.8880 0.6541 1.0537 0.7462 1.2021
0.5 0.4095 04928 0.6471 0.7787 0.8301 0.9990 0.9835 1.1836 1.1207 1.3487
06 0.5586 0.5366 0.8797 0.8449 1.1267 1.0822 1.3335 1.2808 1.5184 14584
07 0.7027 0.5655 1.1042 0.8886 14129 1.1370 1.6710 1.3448 1.9019 1.5306
0.8 0.8236 0.5778 1.2930 0.9072 1.6537 1.1603 1.9554 1.3719 2.2251 1.5611
0.9 0.8953 0.5683 1.4066 0.8929 1.7996 1.1423 2.1283 1.3510 24222 1.5375
1.0 0.8190 04928 1.2941 0.7787 1.6603 0.9990 1.9670 1.1836 2.2415 1.3487
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HapyxHbiin gvameTp Tpybbl Dout=110 MMm. TonimHa CTeHKN TpyObl S=3.8 MM

Pacxop CTOKa s, 11/C 1 CKOpoCTb V, M/C Npu YKIOHE Tpy6onposoaa i

HanonHeHwne
h/D i=0.010 i=0012 i=0014 i=0016 i=0018
qs \ as \% as \ qs \ as V
0.1 0.1447 0.3375 0.1616 0.3770 0.1781 04155 0.1935 04514 0.2082 04857
02 0.6417 0.5473 0.7143 0.6092 0.7848 0.6693 0.8506 0.7254 0.9131 0.7788
03 1.4794 0.7119 1.6436 0.7910 1.8028 0.8676 1.9513 0.9390 2.0923 1.0069
04 2.5964 0.8440 2.8811 0.9366 3.1567 1.0262 34137 1.1097 3.6577 1.1890
05 3.9046 0.9482 4.3291 1.0513 4.7398 1.1511 5.1226 1.2440 54859 1.3322
06 5.2948 1.0263 5.8670 1.1372 6.4205 1.2445 6.9362 1.3444 74254 14392
0.7 6.6357 1.0777 7.3502 1.1937 8.0412 1.3059 8.6848 14104 9.2954 1.5096
08 7.7651 1.0994 8.5999 12176 9.4072 1.3319 10.159 14384 10.872 1.5394
09 8.4517 1.0826 9.3614 1.1991 10.241 13118 11.061 14168 11.838 1.5163
1.0 7.8092 0.9482 8.6581 1.0513 9.4796 1.1511 10.245 1.2440 10.972 1.3322
Hanonuenme Pacxop cToka gs, 11/C 1 ckopocTb V, M/C Npu yKNoHe TpybonpoBsoaa i
h/D i=0.020 i=0025 i=0.030 i=0035 i=0.040
qs V qs \% qs \% qs \ qs \%
0.1 0.2219 0.5177 0.2538 0.5922 0.2828 0.6598 0.3096 0.7224 0.3344 0.7803
02 0.9716 0.8286 1.1070 0.9441 1.2298 1.0488 1.3432 1.1455 1.4480 1.2349
03 2.2240 1.0703 2.5288 1.2170 2.8048 1.3498 3.0593 14723 3.2944 1.5854
04 3.8853 1.2630 44120 14342 4.8883 1.5891 5.3273 1.7318 5.7327 1.8636
0.5 5.8245 14145 6.6081 1.6048 73164 1.7768 7.9687 1.9352 8.5710 2.0815
06 7.8814 1.5276 8.9361 1.7320 9.8892 1.9168 10.767 2.0868 11.577 2.2438
0.7 9.8644 1.6020 11.180 1.8157 12.369 2.0087 13.463 2.1864 14.473 2.3504
08 11.537 1.6335 13.074 1.8511 14.462 2.0476 15.740 2.2285 16.919 2.3955
09 12.562 1.6091 14.238 1.8237 15.751 20176 17.144 2.1960 18429 2.3607
1.0 11.649 14145 13216 1.6048 14.633 1.7768 15.938 1.9352 17.142 2.0815
Hanontenme Pacxop CTOKa gs, 11/C 1 CKOPOCTb V, M/C Npu yKNoHe Tpybonposoaa i
h/D i=0.045 i=0.050 i=0.100 i=0.150 i=0.200
gs \ qs \ qs % qs \ qs %
0.1 0.3579 0.8350 0.3800 0.8866 0.5592 1.3046 0.6962 1.6244 08112 1.8925
02 1.5469 1.3192 1.6400 1.3986 2.3909 2.0391 2.9627 2.5267 3.4405 29342
03 3.5161 1.6921 3.7246 1.7924 54030 2.6002 6.6773 32134 7.7407 3.7252
04 6.1147 1.9877 64739 2.1045 9.3607 3.0429 11.549 3.7542 13.373 43471
0.5 9.1383 2.2192 9.6715 2.3487 13.953 3.3886 17.195 4.1758 19.895 4.8315
06 12.339 2.3917 13.056 2.5306 18.808 3.6454 23.159 4.4887 26.781 5.1909
0.7 15424 2.5048 16317 2.6499 23.484 3.8138 28.902 4.6937 33412 54262
08 18.029 2.5527 19.073 2.7004 27439 3.8849 33.763 4.7803 39.026 5.5255
09 19.640 2.5157 20.777 26614 29.900 3.8300 36.797 4.7134 42538 54487
1.0 18277 22192 19.343 2.3487 27.907 3.3886 34.389 4.1758 39.790 4.8315
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Tabnuubl 4Na rmapaBanyeckoro pacyeTa 6e3HanopHbIX
Tpybonposoaos CVIHMKOH Rain Flow

HapyxHbit grametp Tpyobl Dout=110mM. TonwwmHa CTeHKM TpyObl S=3,4 Mm Cpepa: BOAa
Hanonkenme Pacxop cToKa gs, 11/C 1 CkopocTb V, M/C Npu yKNoHe TpybonpoBofa i
h/D i=0.005 i=0.010 i=0012 i=0014 i=0016
as \ as \ as \ qs \ as \
0.1 0.0970 0.2229 0.1519 0.3490 0.1692 0.3887 0.1858 04268 0.2014 04627
02 04310 03619 0.6657 0.5589 0.7390 0.6205 0.8094 0.6796 0.8757 0.7353
0.3 0.9944 04712 1.5243 0.7222 1.6895 0.8005 1.8477 0.8755 1.9966 0.9460
04 1.7461 0.5588 26636 0.8525 2.9490 0.9438 3.2222 1.0313 34792 1.1135
05 2.6268 0.6281 3.9938 0.9549 44184 1.0564 4.8248 1.1536 5.2068 1.2450
0.6 3.5628 0.6799 54048 1.0314 5.9764 1.1405 6.5233 1.2449 7.0373 1.3429
0.7 44658 0.7140 6.7651 1.0817 74783 1.1957 8.1605 1.3048 8.8014 1.4073
0.8 5.2261 0.7285 79124 1.1030 8.7454 1.2191 9.5422 1.3302 10.291 1.4345
0.9 5.6880 0.7173 86155 1.0865 9.5234 1.2010 10.392 1.3106 11.208 14135
10 5.2535 0.6281 7.9876 0.9549 8.8368 1.0564 9.6496 1.1536 10414 1.2450
Hanonhenve Pacxop cToKa gs, 11/C 1 CKOpOCTb V, M/C npu yKioHe Tpybonposoaa i
h/D i=0018 i=0.020 i=0025 i=0030 i=0035
gs V gs \ gs \ gs V gs \
0.1 0.2162 0.4965 0.2300 0.5284 0.2623 0.6024 0.2914 0.6694 0.3183 0.7312
0.2 0.9378 0.7875 0.9965 0.8367 1.1322 0.9507 1.2548 1.0536 1.3677 1.1484
03 2.1362 1.0122 2.2678 1.0745 2.5719 1.2186 2.8464 1.3487 3.0988 14683
04 3.7201 1.1906 3.9469 1.2632 44710 14310 4.9436 1.5822 5.3779 1.7212
0.5 5.5647 1.3305 59018 14111 6.6800 1.5972 7.3814 1.7649 8.0258 1.9190
0.6 7.5187 14348 79720 1.5213 9.0182 1.7210 9.9609 1.9009 10.827 2.0661
0.7 94018 1.5033 9.9670 1.5937 11.271 1.8022 12446 1.9901 13.525 2.1626
0.8 10.992 1.5322 11.652 1.6242 13.175 1.8365 14.547 2.0277 15.806 2.2033
09 11.972 1.5099 12.692 1.6006 14.352 1.8100 15.848 1.9986 17.221 2.1718
1.0 11.129 1.3305 11.804 14111 13.360 1.5972 14.763 1.7649 16.052 1.9190
5
HanonHenme Pacxop cToka gs, 11/C 1 CkopocTb V, M/C Npu yKnoHe Tpybonposoaa i
h/D i=0.040 i=0.045 i=0.050 i=0.100 i=0.150
as \ as V as V as \ as V
0.1 0.3433 0.7886 0.3669 0.8428 0.3891 0.8937 0.5682 1.3053 0.7050 1.6194
0.2 14725 1.2364 1.5712 13193 1.6639 1.3971 24102 2.0237 29771 24998
03 3.3331 1.5792 3.5535 1.6837 3.7604 1.7817 54226 2.5693 6.6823 3.1662
04 5.7808 1.8502 6.1597 19714 6.5153 2.0853 9.3680 2.9983 11.527 3.6891
0.5 8.6233 20618 9.1852 2.1962 9.7123 2.3222 13.937 33324 17.130 4.0959
06 11.629 22193 12384 23632 13.092 24983 18.761 3.5803 23.043 43974
0.7 14.525 2.3225 15.465 24728 16.347 26138 23.406 3.7426 28.736 4.5947
08 16.974 2.3661 18.071 2.5190 19.100 2.6625 27.339 38111 33,559 4.6780
09 18.494 23324 19.691 24833 20.813 2.6248 29.799 3.7581 36.583 46136
1.0 17.247 20618 18370 2.1962 19.425 23222 27.874 33324 34.261 4.0959
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Hapy»xHbii arameTtp Tpyosl Dout=110Mm. TonumHa cTeHkm Tpybbl S=5.3 MM

Pacxop CTOKa gs, 11/C 1 CKOPOCTb V, M/C M yKIoHe TpybonpoBoaa

HanonHerve
h/D i =0.005 i=0010 i=0012 i=0014 i=0.016
qs vV as \% as \ as \% qs \
0.1 0.0872 0.2159 0.1367 0.3386 0.1524 03773 0.1674 04146 0.1817 04498
02 0.3879 0.3511 0.5997 0.5428 0.6663 0.6031 0.7302 0.6609 0.7904 0.7154
03 0.8956 04574 1.3742 0.7018 1.5241 0.7784 1.6679 0.8518 1.8032 0.9209
04 15734 0.5428 24022 0.8287 26613 09181 2.9097 1.0038 3.1432 1.0844
05 2.3678 0.6102 3.6028 0.9286 3.9884 1.0279 43578 1.1231 4.7051 1.2127
06 32122 0.6608 4.8765 1.0031 5.3957 1.1099 5.8929 12122 6.3602 1.3083
0.7 4.0269 0.6940 6.1046 1.0521 6.7524 1.1638 7.3726 1.2707 7.9555 1.3712
08 47128 0.7081 7.1402 1.0729 7.8969 1.1866 86213 1.2954 9.3020 1.3977
09 5.1290 0.6972 7.7744 1.0569 8.5992 1.1690 9.3887 12763 10.131 1.3772
1.0 4.7355 0.6102 7.2056 0.9283 7.9769 1.0279 8.7156 1.1231 94103 1.2127
Hanonuenne Pacxop cToKa gs, 1/C 1 CKOpoCTb V, M/C Npu yKnoHe Tpybonposoaa i
h/D i=0018 i=0.020 i=0.025 i=0.030 i=0.035
gs \% gs \ gs \% qs \ gs \%
0.1 0.1949 04825 0.2075 0.5137 0.2367 0.5861 0.2630 0.6513 0.2874 0.7117
02 0.8462 0.7659 0.8995 0.8141 1.0228 0.9257 1.1335 1.0259 1.2360 1.1187
03 1.9285 0.9850 2.0481 1.0460 2.3245 1.1872 2.5724 13138 2.8018 14310
04 3.3596 1.1590 3.5658 1.2302 4.0421 1.3945 4.4690 1.5418 4.8638 1.6780
0.5 5.0266 1.2955 5.3330 1.3745 6.0405 1.5568 6.6742 1.7202 7.2600 1.8711
06 6.7927 1.3973 7.2048 14820 8.1560 1.6777 9.0079 1.8529 9.7950 20148
0.7 8.4948 14641 9.0087 1.5527 10.195 1.7571 11.256 1.9400 12237 2.1091
08 9.9313 14924 10.532 1.5825 11.917 1.7906 13.156 1.9769 14.302 2.1489
09 10.817 14705 11472 1.5595 12.981 1.7647 14.333 1.9484 15.581 2.1182
1.0 10.053 1.2955 10.666 1.3745 12.081 1.5568 13.348 1.7202 14.520 1.8711
HanonHerme Pacxofj CTOKa gs, 1/C 1 CKopoCTb V, M/C Npw YKIOHe TpybonpoBoaa i
h/D i=0.040 i=0.045 i=0.050 i=0.100 i=0.150
qs \ as \ qs \ qs \ as \
0.1 0.3101 0.7679 0.3314 0.8205 0.3515 0.8704 0.5140 1.2727 0.6379 1.5796
02 1.3312 1.2049 14202 1.2854 1.5044 1.3617 2.1815 1.9745 2.6956 24398
03 3.0146 1.5397 32143 1.6412 34014 1.7372 4.9099 2.5076 6.0524 3.0912
04 5.2299 1.8043 5.5717 1.9222 5.8949 2.0337 8.4842 2.9270 10442 3.6025
05 7.8031 20111 8.3099 21417 8.7890 2.2652 12.624 3.2536 15.521 4.0003
06 10.525 2.1649 11.205 2.3049 11.849 24373 16.996 3.4960 20.881 4.2952
07 13.146 2.2658 13.994 24120 14.796 2.5501 21.205 3.6548 26.041 4.4882
08 15363 2.3084 16.353 24572 17.288 2.5977 24.769 3.7217 30411 4.5696
09 16.739 2.2755 17.818 24222 18.838 2.5609 26.997 3.6700 33.152 4.5067
1.0 15.606 20111 16.620 21417 17.578 2.2652 25.248 3.2536 31.042 4.0003
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Yeptexn ¢utnHroB CUHKOH CraHpapT

OTBOA
D a=15° a=30° a=45° a=67°30' a=80" a=87"30' te He
/1% /2% | 1% /2% /1% /2% /1% /2% /1% /2% /1% /2% | MeHee
32 5 7 6 11 9 12 14 17 17 21 20 22 47
40 5 8 7 11 10 14 16 20 20 24 23 26 47
50 5 9 9 12 12 16 20 23 24 28 28 31 48
110 9 14 17 21 25 29 40 44 50 54 57 61 58
TponHnk
D1 D2 a=45° a=67°"30' a=87°30' te He
2| Z2% /3% 1% /2% | Z3* 1% /2% /3% | MeHee
32 32 8 37 37 14 26 26 19 21 21 47
40 32 4 41 40 13 30 | 27 19 24 21 47
40 40 10 49 49 16 33 33 23 25 25 47
50 40 5 56 54 14 39 35 23 30 25 48
50 50 12 61 61 20 41 41 28 30 30 48
110 50 17 | 104 | o1 8 73 54 28 60 32 58
110 110 25 134 | 134 40 86 86 57 62 62 58
D
CoepumHutenbHasa mydTta W PemoHTHaa mydra
D L, He MeHee —F— D L, He MeHee
32 103 | 32 101
40 103 ' - 40 101
50 105 | 50 103
110 128 | — 110 125
PeBn3na
D D2, He meHee VAN VAl te, He MeHee
40 40 23 25 47
50 45 28 30 48
110 98 5 62 58

Yy X
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—T— X KpecTtoBuHa
D D> a=45° a=67°30' a=87°30' te He
/1% /2% /3% /1% /2% /3% | 721* /2% /3% MeHee
50 50 12 61 61 20 41 41 28 30 30 48
110 50 -17 104 91 8 73 54 28 60 32 58
110 110 25 134 134 40 86 86 57 62 62 58
KpecToBuHa ABYXMNNOCKOCTHanA
D1 D2 D3 a=P=67°30' a=pB=87"30' te He
- 71 /2% /3% | Z1* 72% /3% MeHee
o 50 50 50 20 41 41 28 30 30 48
" 110 50 50 8 73 54 | 28 60 32 58
-~ 110 110 110 40 86 86 57 62 62 58
H—\ 4 KomneHcauuoHHbIi natpybok CUHVKOH
| YnBOEHHOW ANNHbI YTpOeHHOM AnviHbl YueTBepeHHOW A/INHbI
N
i - D L L1 L2 D L L1 L2 D L L1 L2
' - 40 135 48 80 40 165 48 110 40 224 48 170
i—-— - 50 135 50 80 50 165 50 110 50 225 50 170
' q 110 | 170 | 63 98 110 | 205 63 135 110 | 245 63 175
| 3,
D
D2
PenykumoHHbIn natpy6ok CUHNKOH 3arnywka CMUHMKOH
i D D2 71 te He meHee \ j D L, He meHee
i 40 32 23 47 1 32 28
L 50 40 12 48 b 40 28
= Wl 110 50 40 58 50 28
i 110 32
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(POCFOCCTRAX

Mpw nokynke npogykunn «CMHWUKOH», nommnmo KauyecTsa U
HaAeXHOCTW, Bbl MOsyYaeTe elle 1 JONONHUTENbHYIO FapaHTMIo
CBOEro CMOKOWCTBMA Ha JAOArMe rofabl, MOCKOMbKY Halla
NPOAYKUMA 3aCTpaxoBaHa NPU3HaHHBIM NMAEPOM CTPAxXOBOro
pbliHKa - komnaHuern OO0 «POCTOCCTPAX».

CTpaxoBKa pacnpoCTpaHAeTCA Ha NOAUMONUIEHOBbIE TPYObI 1
OUTMHIM ANA HapPY)KHOW W BHYTPEHHEN KaHanv3auuuM nog
Toprosowt Mapkow «CYIHMKOH».

Ecnn B pesynbrate mpUMEHeHVA Hallen NpoayKumu no BUHE
Npov3BOANUTENA NPUYMHEH Bped (yWepO) »M3HHW, 300POBbIO,
UMYLLLECTBY NOTpebUTeNei, CBAXMTECH C HaMK, U Mbl COBMECTHO
¢ 000 «POCIOCCTPAX» nomMoOxeM Bam pelwuTb AaHHbIN
CTPaxoBOW CJy4Yall.
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