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KAHANIU3ALMUOHHDIE U APEHAXXHbBIE KONOALLbI 2

1 | BCTYnnEHME

MHOroneTHUM OMbIT NO PA3BUTUIO CUCTEM U3 MOSN-
MEPHbIX MATEPUANOB OJ19 KAHANU3AUMN CAHUTAP-
HOWM, OOXOEBOW, BOOOMNPOBOOHOM U OpYyrux, npw-
BEN K MOSIBEHUIO HOBOW reHepauum konogues. B
OCHOBY Maen GUPMbI MOIOXEHO BbICOKUA YPOBEHb
YHUOUKALMU UBOENMIA C LEMbIO, YTOOhl Te Xe ca-
Mble 3M1EMEHTbI CUCTEMBI MOXHO 6bINIO UCMOMb30-
BATb B PA3HbIX CETAX, HAMP.. KAOHOAU3ALUN COAHWU-
TOPHOW, OOXOEBOW, Bogonposode W Ap. TecTol B
NOMUTEXHUYECKON OBMACTN U SKCMYOTALMOHHBIE
WMCCNeLoOBAHUS B PA3HbLIX KIIMMATUYECKUX U FPYH-
TOBbIX YCNOBUAX, MNOOTBEPLUNIN MNPOJOIXUTENb-
HOCTb U GYHKLMOHABHOCTb HOBBIX PA3PAGOTOK.
KOHTpOSbHbIE 3aMEPLl KOMOALA, MPOOUKTOBAHHbIE
OYHKLMOHANBHLIM  MX UCMOSIb3OBAHWMEM  OOMYCKA -
tOT BO3MOXHOCTb PAGOYEro JOCTYNA BO BHYTPb A5
nMpoBefeHUs OCMOTPA, KOHCEPBALMN U 3IIeMEH-
TAPHOM OYNCTKM KaHanNa. Konoaubl, Npon3BognMele
Pipelife, He paccuMTaHblI HO BXOL, BO BHYTPb. Tex-
HUYECKUKM MPOrpecc, CBA3AHHbIM C 3KCnyaTaumen

YNCTKA KAHATTU3ALMOHHDIX
TPYBOMNMPOBOOOB

BO3MOXHOCTb OUMCTKM M OCMOTPA TPYSOMPOBOLOB
C MNOBEPXHOCTN MECTHOCTM, CMOCOBCTBOBANA MC-
MOSb30BAHNIO MOANOrA6APUTHBIX KOMOALEB M3 MO-
nmMepHoro matepuana gunametpom 110, 200, 250,
315 1 400 MM B CTPOUTENBCTBE KAHANNIALMOHHBIX U
OPEHAXHbIX CETEN, YTO MO3BOSIUIO UCKITIIOUYNTE NPKU-
MeHeHMe TPAOMLUMOHHBIX KOMOQLEB 60MNbLMX Pa3-
MepoB.

Mpumep MOHTAXA TPY60NPOBOAA C MCMNOMb30BA-
HueM konogua, ganametpom DN 200 mm

NMPOBEPKA C MOMOLLBbKO BUOAEOTEXHUKHA
Bo MHoOrmx ctpaHax EBponbl 0653biBAOT Npuaep-
XMBOATHCS TEXHNUYECKMX MPABUI U HOPM, YKO3bIBAO-
LLMX HO YACTOTY OCMOTPA TPYBOMNPOBOAOB C MOMO-
LLbIO BUOEOTEXHMKN. COrMOCHO 3TUX HOPM, KONOALLbI
OOIMKHbI UMETb Pa3Mepsbl, MO3BOMSIOLLME BBECTM BU-
0eoannapaTypy Ha Tenexke. B cesan ¢ aTum dmnpmMa
Pipelife, ncnonbays Becb OnbIT, NPenIaraeT MCnosb-
30BATb KOMOALLbI AMAMETPOM CTEPXHEBOM TPY6bI DN
= 400 MM, 1 MEHBLLMM OUAMETPOM Mexay KONoaLa-
MW, NPU YCNOBUN YTO PACCTOSHUE MEeXOy HUMU He
6yneT 6orblle, YeM CMOXET OOCTUIHYTb KaMepd C
TENEeXKOoMn.
BBopn BugeokaMepbl ¢ TeNnexkon
yepe3s konogey DN = 400 mm

P irei®;

KQHQIM3ALMOHHbBIX CETEN, B OCOBEHHOCTU MPUCMO-
COBMEHN AN OUNCTKU TPYOOMPOBOLOB C MOMOLLBIO
TMOPCBANYECKNX YCTPOWCTB, O TAKXE KOHTPOSb C
MOMOLLBIO MPOMBILLSIEHHOTO TeNeBUOEHUS, MO3BO-
NSeT MPOBOAUTb MX SKCTTYATALMIO U KOHTPOSb MO~
BEPXHOCTN. TeM CAMBbIM MCYE3AEeT OMNACHOCTb A5
300POBbS PAGOUMNX, NX TPYL CTOHOBUTCS 6e30Mac-
Hen.

SneMeHTbI
konogues

.|

OTBOA, PACTPY6HbI
konogey, DN 200 mm

P
/




KAHANIU3ALMUOHHDIE U APEHAXXHbBIE KONOALLbI 3

| 2 | XAPAKTEPMCTMKA W NPUMEHEHWE KONOALIEB

Konogupl cuctemsl Pipelife npegHasHaueHbl ons
WNCMOMb30BAHNSA B KAHASIM3ALMOHHbIX, OOXOEBbIX U
OPEHOXHbBIX CUCTEMAX, MPON3BOANMBIX HO dUPME.
KonopgLbl Npon3BoasTcsa U3 TOKUX YACTen:

« [Ho konogua (kuHeTa), npoussenéHHoe w3 MMl
(pa3HBIX AMAMETPOB 1 6OKOBbIX BbIXOOOB)

+ BeptukanbHasa Tpyéa n3 MBX, M.

+ Teneckon C YyryHHOM MM NAACTUKOBOM KPbILLKOW
WM BXOOOM HAO KOHLLE, B 30BUCUMOCTU OT UCMOSb-
30BAHMS.

+ Kpbiwku (oHa) ns MBX wnm MM ans 3akpbiTUs gpe-
HODKHbIX KOMOLLEB.

+ KpblILLKM 6ETOHHOM UK YyTryHHOM.

+ Konbua (kpyra) 6eToHHoro

DTN OCHOBHbIE 3MIEMEHTbI KOHCTPYKLIMKU KOMOAOLEB

ANEMEHTbI KONMOALUEB PIPELIFE

OAKOT BO3MOXHOCTb CTPOUTENBCTBA BCEX TUMOB pe-
BM3MOHHBIX M KOHTPOJSbHbBIX KONOOUEB B KAHAMM3A-
LMOHHBIX M OPEHOXHbBIX CUCTEMAX TAKMX KAK:

+ Konogubl NpoMeXyTouHbIe.

+ Konopubl coegMHUTENbHbIE.

+ Konopgubl kackaga.

+ Konogubl 04NCTKM TPYSOMPOBOOOB.

+ Konopguhbl ocagka.

Konogubl CnpoeKkTUPOBAHbI 6€3 BO3MOXHOCTU OO-
CTYNA 1 NOCTABASIOTCS B TPEX PA3MEPAX CTEPXHE-
BbIX TPY6, d uMeHHO: 110 MM, 200 MM, 315 MM 1 400
MM.

YYryHHbIA JIIOK

Tpy6a Teneckonuyeckas PVC

Teneckon

920 mm

V
o
=

YNNOTHUTENbHOE KOJIbL,O

..mm.v

=

ot
ASATAS

315 mm

Tpy6a ctepxxHeBas PP

Tpy6a
CTepXHeBas

DUUUUUUUUUUUUUULLRE

aa’a’a/a’ala’a’a’a’a’a’aia’ala’/a’/alala/a’alaiala’alal/a’aia? =,

nHo konopua (kuHeta) Tuna Pragma

KUHeTa
npoxogHas

Bbiwe YKA3aHAQ cxeMa KonofueB B KOMIJIEKTe,

JHo konopua (KuHeta)

a TaKXxe o6LyMi BUS 3/1eMEHTOB KOHTPOJIbHOIo Konogua B paspese

P irei©;



KAHANIU3ALMUOHHDIE U APEHAXXHbBIE KONOALLbI 4

KuHeTa npoussoguTcs 13 nonunponuneHa (PP-b)
bOPMUPOBAHHOMO MeTogoM Brpbicka. OH  ume-
eT gHuLLEe CneuuansHoro nNpodung, Yto BMecTe C
rNAgKoM NOBEPXHOCTLIO FAPAHTUPRYET XOPOLUME M-
OPABANYECKME XAPAKTEPUCTUKN. KMHETHI CUCTEMDI
Pragma® uMetoT BHYTPEHHWIN YKITOH 2%.
KOHCTPYKLUMIO 6OKOBbIX BbIXOAOB O6€CNEeUYNBAET Bbl-
COKYIO MMOPABAINYECKYIO CMTOCOBHOCTb KUHETHI.
CnyyanHoe nageHune nnn ygop He NpuBoasT K pas-
OUTUIO UMK TPECKAHUIO KUHETHI, OAXE MPU HU3KUX
TeMnepaTypax. OgHOBPEMEHHO NOAUMPONUIEH SB-
N19€eTCA OUYEeHb CTOMKUM MPU BO3OENCTBUN BbICOKMX
TEMNEPATYP.

B KMHeTbI, NpegHa3HAYEHHble ANa MAOKOCTEHHbIX
TPpy6, BMOHTUPOBOHbLI 30BOLOM-TMPOU3BOAUTENEM
cneunasnbHble YNNOTHUTESbHbIE KOMbLA N3 BbICOKO-

CTEPXXHEBASA TPYBA

CrepxHeBas Tpy6a npencTtoBnseT cobon rmnag-
KOCTEHHYIO TpyBy PVC 6e3 pacTpyéa, mnu rodpm-
poBaHHyto PP-DV gnametpom 200-400 MM B 30-
BMCUMOCTU OT UCMOMb3OBAHUS KMHETbI. DTN TPYObI
MOCTOBASOTCA CTAHOAPTHOM AIMHHON 2 1 6 M.
Heo6xonomMblin pasMep TRy6bl 4OCTUIaeTCs C MOMO-

KOoAdLubl C TEJIECKOMNOM HA KOHLE

3TOT 3MeMeHT KAHANM3ALMOHHOTO KOMOALIA ABNFET MHTErpasibHoe (MocTosH-
HOE) coeMHEeHme Teneckonuyeckon Tpyéel n3 PVC guameTtpom 160 MM mnn 315
MM C YyryHHbIM JIIOKOM. Teneckon OCHALLEH CneumasnbHbiM NPOGUIMPOBAHHBLIM
YMIOTHUTESbHBIM KOMbLIOM, OeNnatoLlee BO3MOXHbBIM 3/1ACTUYHO COeauHUTL Te-

J1eCKOmM C CTEPXHEBOM TPYSOM.

Konogupl ¢ Teneckonom Bceraa AOMKHbl 6biTb CMIAHUPOBAHbBI TOK, YTO6b! 6bI110
BO3MOXHOCTb MOCOAKM BbIXOAA B TBEPAOM NOBEPXHOCTM. (pasmen 4.6).

PasnuuatoTtes cneytowme Turbl YyryHHbIX BXO-

OOB-JIIOKOB:

+ T20 — KpYrAbIvt YyryHHbIM NIIOK, C MOSHbLIM MNO-
KpbiTeM, knacc D = 400 kN (Ha konoguax ¢
BepTUkansHo Tpyéon DN 200 Mm);

+ T30K — KBOAPATHBIN YyryHHbIX IOK C peLueT-
KOWM 1 KpbIKOW knacca B = 125kN;

+ T30 — KBOOPOTHbIA YyryHHBIA S1IKOK C MOSHBIM
NOKPbLITUEM U KPbILKOWM kKnacca B = 125kN;

* T4A0K — Kpyrnbli YyryHHbIM NIIOK C KYNOMbHOM
Kpblwkon, knacca D = 400kN;

* T40 — KPYrNblA YyryHHBIR fIKOK, C MOMHBIM NO-
KpbITneMm, knacca D = 400kN;

+ T50K — NpsMOoyrosbHbIn SHOK C NPSIMOYTrOSIbHOM
peLeTyaTon Kpblwkon, knacc D = 400kN;

* T10 — YyryHHbIN JIKOK C KYMNOSIbHOM KPbILLKOW;

+ TS5M — npsIMOYronbHbIA fKOK C MOMHBbIM MOKPbI-
Tnem knacca A = 50kN;

+ T5D — npsMOoyronbHbIA OK C NOMHbIM MOKPbI-
Tnem knacca A = S0kN.

Lirc @

KAYECTBEHHOIO CUHTETUYECKOrO KAYYYKd, O B KUHE-
TAX, NPEeOHO3HAYEHHbIX 0115 TOQPUPOBAHHbBIX TPYS,
YMNOTHUTENBHOE KOSMbLO MOHTUPYETCS HA TPYOy.
Takon cnoco6 coeguHeHus o6ecnedymBaeT Mosio-
XUTENbHbIE PE3YNETATb HA MPOYHOCTb, TPEGYEMYIO
BblOSOXKY OABNEHUS 5 M CTONGA BOAbl. DTO 3HAUMT,
4YTO 3TM KOMOALUbI 30LWMLLAIOT OT NONAAAHUS FPYH-
TOBbIX BOA, B KOHANM3ALMIO UM HOOB0POT (3arpsis-
HEeHWe rPYHTOB CTOKAMM).

KnneTbl konogues cuctemsl Pipelife:

+ KnHeTbl mpoxogHble.

* KnHeTbl c6opHble.

Il Mpon3BoacTBO KMHET M3 PP-b gokasbiBAET, YTO
OHM OYEHb XOPOLLO MEPEHOCHT KAK MeXaHMYEeCKMe
HArPY3KK, TOK U HU3KME TEMMNEPATYPbI.

b0 PYYHOrO UM MEXAHMYECKOrO PACMUINBOHKS.
MecCTO Ccpe3d BCergd Hy>KHO 3aLUIMPOBATL.

B KQHONM3ALMOHHBIX M OPEHOXHbBIX KONOALOX, Bbl-
BELAEHHbIX HO MOBEPXHOCTb, CTEPXHEBAS TRYOA SB-
NAETCH 2NEMEHTOM COEONHEHNS KMHETbI C TeNecKo-
nom.

TS0

TSOK
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BETOHHbIE MOKPbITUHA KOJNTOOLIEB
BeToHHble NOKPbITUS KONOJLEB COCTOAT U3:
* KPbIWKK, NPOU3BEOEHHON M3 6ETOHA UK
YyryHa,
* KOSMbLA (KpYyra) 13 6eToHA, SBMSIOLLIEroCs
OMnopPON ANs KPbILLKU.

MNokpbiTMe Konogua HeoBXoaMMo MpuMe-
HSATb BMECTe C 6€TOHHbIM KOSbLOM. Konbuo
HY>XHO YNOXWUTb HO YTPAMOOBAHHOM FPYH-
Te BOKPYr CTEPXHEeBOW TPYyOGbl TOK, YTO-
6bl 30MONHUTL CBOBOAHOE MPOCTPAHCTBO
4CM, MeXTY BEPXHUM KPAEM 3TON TPYObl U
HWXHEN NNOCKOCTHIO MOKPLITUS.

BeToOHHble W 4YyryHHble MOKPbLITUS MOryT
BbIOEPXMBATL  MOKCUMOSBHYIO — HOMPY3-
Ky 70kN 1 T00kN 1 MOryT npUMEHSTCS KOK
NOKPLITUSA KAOHAIU3ALMOHHBIX U APEHOX-
HbIX KONOALEB B MECTAX, MOe HET OBMXEHNS
TPAHCMOPTA, TAKMX KOK MAPKW, MpuUyca-
Ae6HbIE YYOCTKM, TPOTYAPbI, NeLEeXodHble
OOPOXKMU. N3-30 605bLLON YHUPUKALMN 13-
OENVIA NPOEKTHbIE OPraHM3ALMN MOTYT NO-
0O6PATb U YCTAHOBWTbL Tesleckons! (C He-
OBXOOMMBIM JIHOKOM), 6ETOHHbIE MOKPbITUS,
A TOKXe KWHETbI 06bIX KOHOUrypaumin B
30BMCUMOCTM OT YCNOBUIA MCMONBb30OBAHNS.

KONOALEB PIPELIFE

YyryHHas Kpbiwka BeToHHoe konbuo BeToHHas kpbiwka  BeToHHoe konbLo

NN ~

CrepxHeBas Tpyéa us PVC

CrepxHeBas Tpy6éa us PVC

YyryHHas KpbILKa BeToHHOe konbuo  BeToHHas Kpbiwka BeToHHOe konbLo

CrepxHeBas Tpy6éa us PP CrepxHeBas Tpy6a u3 PP

NPUMEPbI KOHCTPYKLMOHHbBIX PELUEHWUA U MPUMEHEHUA

KAHAJIM3ALUOHHDIE KOJ10-
Lbl C YYTYHHbIM JTOKOM
Konopeu, coctonT ma:

* KMHEeTq,

* CTEPXHeBAs TPYoq,

*+ TeNeckomna C YyryHHbIM JIKOKOM.
Konogup! atoro Tmna MoryT npu-
MEHATbCS B 30BUCMMOCTU OT KOH-
SUrypauUmMm CoOepuHEHNS KUHETDI
M Teneckona KakK:

- Manble KWHEeTbl, AMAMETPOM
BepxHero pacTtpyéa 200 MM u
ONAMETPOM  MPOXOZALLNX  TPYy6
100-160-200 MM C Teneckorom
T20, ncnonbays KAk Konogubl pe-
BM3MOHHbIE M HA COeOuHeHUax
OKOJO OOMOB.

- OpYrme KMHEeTbl NCMOMb3YIoT HA
MMABHbIX TPYB6OMNPOBOAOB, O NPU-
MeHeHMe HYXHOro Teneckona
COI/IOCOBLIBAKOT C MECTOM YCTa-
HOBKMW KONOALQ:

+ T30 (T30K) — floK YyryHHbINA MC-
MOSMb3YIOT B YCOBUAX HE6Osb-
LLIOrO ABMXEHMS TPAHCMOPTA.

* T40 (T50K) oK 4YyryHHbIA MC-
MOSb3YHOT B YCIOBUAX GOSbLIOTO
ABUXEHUS TPAHCMOPTA: AOPO-
M, NIOLWaAu.

« TSM (T5D) — 7oK YyryHHbIiA
NPUMEHSIIOT HA 3eeHbIX Teppu-
TOpUSIX, Fae HET TPAHCMOPTA.

Kormogubl MOryT npuMeHsaTCs B

APEHAXHbIX CUCTEMOX KOK KOH-

TPOMbHbIE KONOALb! AN COHOPHBIX

TPY6OMNPOBOAOB,  KOMNEKTOPAX

[OPEHOXA HA CTPOUTENLCTBAX, O

TAKXE HO MOBOPOTAX TPAC M CO-

eOMHEHMSX OTBOAHBIX TPY6OMPO-

BOLOB, rOe HeOoB6XOAMMbl OUMCT-

Hble KOHAM3ALMOHHbBIE CUCTEMBI.

O6wmnit Bug konogua
C YYryHHbIM JIIOKOM

P irei©;
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KAHAJIM3ALUMNOHHDIE KONOA-
Libl C BETOHHbIM NMOKPbITUEM

Konopeu, coctouT:

+ [IHo konoaua (kMHeTa)

+ CtepxHeBas Tpyda mns MNBX nnm
MM, anametpom 200 mnum 400 MM

» BeToHHOro KOMbLLA

+ BeTOHHOM NN YyryHHOM KPbILL-
K

Konogubl 3TOro Tmna B 30BUCUMO-

CTW OT PA3MELLEHNS MOTYT Mpu-

MEeHSITbCS! KOK KOMOALbl PEeBU3N-

OHHbIE N HO COeOUHEHUAX OKOSO

JOMOB.

Konogubl ¢ 6€TOHHBIMX UK Yy~

FYHHbIMU KPbILLKAMW HO BETOHHBIX

KONbLIOX MOTYT 6blTb YCTAHOBMNE-

Hbl CeayoLLmMM 06pPA30M:

+ KOHONMM3AUMOHHBLIN KOonodeL, C
OCOOHMKOM.

+ [dpeHoxHbIN kKonogel, ¢ ocan-
HUKOM U 6€3 Hero.

KAHAJTM3ALUNOHHDIE

KACKAJOHbIE KONoALbl

KaHONM3aUMOHHbIE  KacKagHble

KonogLbl COCTOAT:

+ KuHeTa B 30BUCUMOCTM OT AOH-
HOro Konoaua

+ CTepxHeBas Tpy6a

« Teneckona C COOTBETCTBYIO-
LLIMM JIIOKOM

* YNNOTHUTENbHOE KOMbLIO BbIXO-
Jale}

+ [NaTpybKn BXOOHbLIE

MoOHTOX nepexona Tpybéonpo-

BOLOB C 60MbLIOro AMAMETPA HA

MEHbLLWM NPONCXOONT C UCMOSb-

30BAHMEM COOTBETCTBYIOLLMX

QACOHHBIX YaCTeN, TAK, 4YTOObI

B KWMHETE He O6pa30BbIBAIMCH

NpPensaTCTBMS A5 CTOKOB. (pUc.A)

P irei®;

YyryHHOs KpbILLKA BeToHHas KpbILKA

BeToHHOe konbuo

CrpexHeBas Tpyéa
n3 PP-b
CrpexHeBas Tpyéa
u3 PVC

KuHeta PP-b

e

N

CxeMa KQHAN3ALNOHHOIo
KonoALUa ¢ 6€TOHHbIM noKpbiTEM

Cxema KAHANU3ALNOHHOIo
KonoAaua ¢ YyryHHOM KpbILLIKOA
HA 6eTOHHOM KorbLje

puc. A
YNNOTHUTENbHOEe
KONbLLO

noTpy6okK \

TPOMHUK 45°

TPY6a OYMCTUTENBbHAS

/

KoneHo 45°

KoneHo 90° —
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[na o6ecneyeHns JONONHUTENb-
HOM OYUCTKM TPYBOMNPOBOOOB HE-
06X0oOMMO K KOMoALy MOOBECTU
OUUCTUTENBHYIO TPYBY. Ha cTepx-
HeBOM Tpyde Konoaud HO 3a4aH-
HOM BbICOTE MOENAOT BXOOHbIE
OTBEPCTUS M C MOMOLLbIO YMOT-
HUTENbHbIX KOJSel, BCTOBNSIOT B
HUX WTyuepbl. Cnoco6 BbINOS-
HEHUS N SN1eMEHTbl MOOKIoUYEHUS
OMMCAHbI B NyHKTe «KaHanM3aum-
OHHbIA KOMoZeL, C OCAOHUKOMY,
CMOHTMPOBAOTb KACKALHbIA KONO-
Jel, MOXHO 6e3 BHeLUHero nop-
KSIOUYEHNS K OHY Konogua (KuHe-
To1) (Puc.B). B otnnume ot konogua
onametpom 1000 MM un 6Gonee,
konogLubl gamametpom 400 MM 6e3
OOCTYNa He TpebyeTcs YyCTpon-
CTBO KAHQJA [0 YPOBHS CIMBHO-
ro MPUEMHUKA TPYSbl HOPYXY.

KAHAJIM3ALUMOHHbIE KOO -

Libl C OCAOHUKOM

Konogubl ¢ OCOQHUMKOM COCTOST

na:

+ CTepxHeBas TPy6d C OCOOHU-
KOM.

« [1HO

+ Teneckon C YyryHHbIM JTIOKOM U
peLueTkom

* YMNOTHUTENBHOE KOJMbLO BXO-
OOB 1 BbIXOOOB

+ [NaTpy6km BXOOHbIE U BbIXOOHbIE

KaHOMM3AUMOHHbBIE  KOMogUbl C

OCQOHWKOM MPUMEHSIOT B NINBHE-

BOM KOHANM3aUMKU. MecTo ycTa-

HOBKM KOO 30BUCUT OT TUMA

Teneckona:

+ T30 (T30K) — ncnonb3ayioT B yc-
NOBUSX HEBOMNBLIOIO OBUXEHNS
TPOHCMOPTA.

puc. B

YMIOTHUTENbHOe
KOSbLLO

naTpy6ok

\

TPYy6a oUMCTUTENbHAS

lMpumMep kackagHbIX KOO[LUEB B 30BMCUMOCTHM OT AMAMETPA TPY6bI

+ T4OK — mpumeHseTca B yCno-
BUAX BOSbLUOA MHTEHCMBHOCTU
OCOOKOB, B MECTAX C 6OSbLUMM
3Arps3HEHNEM, HanpuMep, -
CTbs1 U MyCOP.

« T50K wumcnonb3ytoT B ycno-
BMAX  6OMbLUIOrO  OBUXEHUS
TPAHCNOPTa

+ T10 — npuMeHseTcs ons oTeoad
BOLO C pO3OenuUTesbHbIX MONOC
OBTOCTPAL M APYrMX OOPOT.

* TSM — npuMeHseTcd B MeCcTax
roe HeT OBUXEeHUS TPaHCMopTa
(3eneHbix TeppuTOPUSIX)

CxeMa KOHCTPYKLMU KQHANN3a-
LMOHHOIro KOJIOALA C OCAAHUKOM

Tpy6a Tene-
cKonunyeckasa

——

ABA KoneHa

45° /\

cTepxHe-

Bas Tpyéa
/

E

/

-

i

naTpy6ok
C ronbiM
KOHL,OM

BbIXOp,
ynnor-
HeHue

OHO

P iFe /@
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KAHAJTIM3ALUMNOHHDIE U OPE-
HAXHbIE KOJ104Lbl

Konogubl ¢ ocagHMKOM Ong nmBe-
HEBOM KAHOMM3ALMN  KOMMIEeK-
TYIOTCA U3 TNOAKOCTEHHBIX TPY6S
PVC wnn rodpmpoBaHHbIX PPb
anametpom DN 400 MM ong Bxo-
aawmx Tpyé guametpom 200 MM,
ng xogawmx TpySé OUMOMETOOM
o1 160 go 315 MM konopgew, c ocan-
HMKOM KOMMNEKTYIOTCS rodpmpo-
BAHHOM Tpy6on PP-b anametpom
630 mMM. YacTtb kKonogua ¢ ocan-
HMKOM MPOWU3BOAMUTCS C BbIPE3OM
BbIXOOALWMX W BXOOSLLUMX OTBEP-
CTMin B Konoguax. [JHo Konogues
MOXET OblTb 3AKPLITO KPbILLKOWM
n3 PP-b mnnn gpyrnx anstepHa-
TUBHbIX peLleHnin drpmbl Pipelife.
KonogeL, MOXHO 3aKpbITb C MOMO-
LWbO CTOHACPTHbIX TEeneckornos
(MM MCNONB30BATL CTAHOAPTHBIE
YYryHHbIE NIIOKM AN KOMOALEB C
LOOCTYroMm)

KOnoaubl APEHAXHbIE

B OpEHOXHbIX CUCTEMAX CEeNbCKOro XO3SMCTBA M
CTPOUTENBbCTBA MPUMEHSIIOT MPEXae BCEro:
+ Konogubl BblBeOEeHHble 10 NOBEPXHOCTN TEPPUTO-

pun 6e3 0CAgHMKa

Konogeu DN = 630 mm n3 PP Konogev DN = 400 mm n3 PP

Konogup! BbiBEOEHHbIE JO MOBEPXHOCTU TEPPUTO-
PUM C OCAOHUKOM

Konogupl 30KpbITbiE C OCAOHNKOM

Konogupl 30KpbITbie 6€3 OCAOHMNKA

Konogupl 30KpbITbie penyKLUMOHHbIe

OPEHAXHbIN COEAUHUTENbHbINA KONOAEL BbIBEQEH HALL MECTHOCTbIO BE3 OCALHMKA

NMPUMEPDBI PELLUEHUA

Konopeu, coctout:

+ CTepxHeBas Tpy6a

+ [OHo

* YNNOTHUTENbHbIE KOMbLA BXO-
OALLMX U BbIXOOALLMX OTBEPCTUN

+ BeToHHOe KkoMbLUO M MoK (Mnn
Teneckonuyeckas Tpyéa C 4y-
FYHHBIM JTKOKOM)

OdpeHaxHbIn kKonopeL,

6e3 ocapgHuKa

CrepxHeBas Tpy6éa

[Ho

Mopgcbinka

KonbLo 6eToHHOe
YNnoTHUTENbHOE KOSbLO
CnuBHas Tpy6a

Tpy6a ApeHaxXHas
MNokpbITME 6ETOHHOE

Lirc @
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OPEHAXHbIN KONOAEL, BbIBEQEHHbIA HALL MOBEPXHOCTbIKO C OCAOHUKOM — MPUMEP PELLEHUS

‘ 2 400 mm

‘ 2 400 mm

17

\

“4——01
= "

skl
L)
e
i

560 mm
(250 mm)

‘ 2 400 mm

Takom konogeL, COCTOUT:

« [HO

* Tpy6bl

+ Teneckona ¢ YyryHHbIM JIKOKOM U
6ETOHHBIM MOKPbLITUEM

* YNNOTHUTENbHbBIE KOMbLIO BXOAA
1 BbIXOOC

HdpeHaxHble konogubl ¢ OCAgHU-
koM (70 unu 30 n)

A — OKOHUYaHMe Teneckonuye-
CKO€ C UYYTryHHbIM JIIOKOM

b — okoHYOHMe ¢ 6€TOHHbIM KOJ1b-
LLOM 1 6€TOHHbIM NepeKpbITUEM

B — OKOHYOQHME C 6eTOHHbIM

CrepxHeBas Tpy6a

HAHo

Mogcwinka u3 rpasus ¢pak-
umnen 5cm

YnnotHutenbHoe KosnbLo
Wryuep

HApeHaxHas Tpy6a

WN =

+ WTyuepa opeHaXHbIX BXOLOB U
BbIXOOOB

CrepxHeBas Tpybéa ato Tpyéa u3 PVC wnn PP-DV
anameTpoM 400 MM, OTCTOMHKK yOEpPXMBAETCS HA
HEeOBXOOMMOWM BbICOTE C MOMOLLBIO BbIPE3CHHbIX
BXOOHbIX M BbIXOOHbLIX OTBEPCTUM. B cnyyae ctepx-
HeBOM Tpybbl M3 PP B CTOHOQPTHOM BAPWAHTE MO
HUXHEMY KpAto BblBOOO HA ypoBHe 560 MM ycTa-
HOBIMBAETCS OTCTOMHNK €MKOCTbIo 70 NUTPOB, O Ha
ypoBHe 250 mm — 30 nuTpoB.. [HO KONOALO MOXET
6bITb 3AKPBLITO KPbILLKOM 13 PVC.

KONbLLOM U YYrYHHOM KPbILLKOM

YnnoTtHutenbHoe KosnbLo
Tpy6a Teneckona

2 YyryHHbIA 110K

10. BeToHHOE KOJbL,O

11. beToHHOE NMokpbITHE

12. YyryHHas KpbiLika

0 0 N Ot A

B BxogHble W BbIXOOHbIE OTBEPCTUS BCTABMSHKOT
YAOTHUTENbHbIE KOMbLA M HEOBXOAMMbIE MATPYOKM
ANs NoAKtoYeHUs TPY6oNpPOBOAA.

Konogubl 3T MOTyT YCTOHOBAMBATLCS 6€3 OTCTOM-
HMKA. B TaKMX cny4dasix oTBEPCTUE BbIXOLHOM TPRYOb
OENAtOT Ha BbicoTe 50 MM HOA, OHMLLEM KONoaLa.

Lirc @
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3AKPbITbI OPEHAXHbIN KONOAEL,
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Konogeu, coctounT ma: Konopubl gpeHaxHble 3akpbiTble 1. CrepxHeBas Tpy6a
« [HO 6e3 ocagHuKa 2. [OHo
« CtepxHesasa Tpyéa (110 MM 0o A — peayKLMOHHbIM 3. [llogceinka us rpasus ¢pak-
400 MMm) B — c60pHbIn ummn 5 cm
* Kpbiwka 4. Kpbiwka
* YNNOTHUTENbHBIE KOJbLIO BXO- 5. YnnorHutenbHoe konbLo
OSLMX 1 BbIXOOALLMX OTBEPCTUM 6. Uryuyep
7 HOpeHaxHas Tpy6a

3TOT KonofdeLl, YCTAOHABIMBAETCS C OCAOHMKOM Mn
6€e3 Hero, UM KaK peadykKLUWOHHbIA KoNoadew, B 3B -
CMMOCTW OT YCTOHOBKM LUTYLIEPOB MO OTHOLLEHMIO K
OHY.

He3aBMCKMMO OT TOro Kosfogel, C OCAOHWMKOM Win
6e3, OTBOOALLMA TPYOOMNPOBOA QOMXEH O6blTb HA
2/3 HUXE LUEHTPA CAMOro HU3LEro TpySonpoBoaa
nogpopsaLlero Bogy. B HEKOTOPbLIX Cy4YasaX MOXHO
YMEHbLLNTb 3Ty pa3HMLy o 50 MM.

Bbi6op TMNa KONOAUA — BbIBEAEHHOMO HAL MOBEPX-
HOCTbIO M 30KPbLITOrO, 3ABUCUT OT €r0 HA3HAYEHNS U
YCTOHOBKM.

Konogupbl, BolBeOeHHbIE HOL MOBEPXHOCTbLIO, MPOCTbI
B OKCMYyATALMKN, YTO MO3BOMSET KOHTPOMPOBATH

Lirc @

COOPHUKN N YEOPKY UMA, XOTS M MELLAIOT PAGOoTe Mo
06pPA60TKE NOYBbI. [1519 3TOro X YCTAHABAMBAKOT HA
FPYHTAX C 60MbLLION BMECTUMOCTLIO Xene3d 1 305bl,
a TAKXE MO KPAasaMm nonen, oopor U HA UCNOoSb3ye-
MbIX NOL O6PAGOTKY 3EMNAX.

KoHTponb 30KpPbIThIX KONOOLER 30TPYOHEH. TAK KAK
MX HOOO HOMTWM HA MECTHOCTM WM packonaTtb. Ho
NPUMEeHeHe X HEOBXOANMO MPU GOSBLLION Mexa-
HU3MPOBAHHOM OB6PABOTKE nonen. [na oénerye-
HWSI onpeneneHms nx Ha MECTHOCTU MPW YCTAHOBKE
KIOQYT KYCOYKM MeTand gnsg nHgukauum. Bo spems
KOHTPOJbHbIX MPOBEPOK WCMOMb3YIOT METASIIONC-
KaTenb.
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NMPUMEHEHUE KUHET U3 MNOJIMMEPHbIX MATEPU-
AJT1OB B CTAPbIX BETOHHbIX KOTOOUAX
MNpwnMeHeHWe KoNogLEB 13 TPAOMLMOHHBIX MOTEePU-
anoB (6eToH, KMpnuy) NPUBOAAT K TRYAHOCTAM 06e-
CMeyeHns MxX MNOTHOCTbIO nepen UHGUILTPpAUMER
FPYHTOBBIX BOS,

Ecnm no KOKMM-TO MPUUYMHAM HEOBXOOMMO MPUMe-
HeHMe TPOOMUMOHHBIX KONOOLEB M3 6ETOHHbLIX MK
MYPOBOHHbIX KPYroB 60sblUMX AMaMeTpos (1-1.2m),
TO B HMX MOXHO MPUMEHUTb KMHETHI N3 PP ncnonbay-
eMble B KOHANM3ALMOHHbIX cnucTtemax Pipelife.

Oépaseu rNMouMeHeHns1 KNHeTbl U3 NOJIMMEePHbIX
marepunanoB gJs O6HOBIEHUsI 6ETOHHbIX KONTOALEB

[ns 3TOro KMHeTbl PA3MELLAIOTCS HAO OHe Tpagu-
LMOHHbBIX KONOALUEB, HO 3040HHOM YPOBHE. Tpy6bl K
NOTPYOKN COEOMHSIOT C KMHETOM 13 PP, penas nnot-
HYIO MMAPABANYECKYIO KOHOMN3ALMOHHYIO CUCTEMY.
DyHOAMEHT KONOALA Ny4Lle MyPOBATb U3 KMPMMYQ,
a gHULE 307MTb 6ETOHOM C HYXHbIM YKITIOHOM UNn
MPUMEHNTL OpYyre cnocodbl. Ha Takom ¢pyHOOMEHTe
BbINONHSIOT YCTAHOBKY APYIMX 3N1IEMEHTOB KONo4LQA.
MNpuMeHeHe TAKMX KMHET B GETOHHbIX KOMOALOX
PEKOMEeHAyeTCs NPW PEeCTABPALMM CTAPBLIX 6ETOH-
HbIX KOHOM3AUMOHHbBIX TPY6ONPOBOAOB.

Oépaseu rNMouMeHeHnss KNHeTbl U3 NOJIMMEePHbIX
MarTrepunasios MeTogoM pesiMHNHra

P irei©;



KAHANIU3ALMUOHHDIE U APEHAXXHbBIE KONOALLbI 12

Konogubl ons rMAQKOCTEHHbIX TPYB C IMALKOW CTEP)KHEBOW TPYBOW

MpoxogHas kuHeta u3 PP

d D M| M| Z, H Homep B
[mm] | [mm] | [mm] |[mm] |[mm] | [mm] KaTanore
110 110 68 | 213 260 223 2800

YrnoTHUTENbHbIE KOsbLIA BMOHTUPOBAHbI
B pACTPY6 30BOAOM MPOU3BOJUTENIEM

MpoxogHas knHeta u3 PP

M M. Z H Homep B

[mm] | [mm] | [mm] | [mm] | [mm] KaTanore
68 208 361 167 2801
82 208 512 230 2802
130 208 386 209 2803

MpoxogHas kuHeTa U3 PP

D L H M, A Homep B
[mm] | [mm] | [mm] | [mm] | [mm] Katanore

400 603 383 165 100 2805
400 634 423 165 16 2806

MpoxoaHas kuHeta u3 PP

M M, Z A Z Homep B
[mm] |[mm] |[mm] |[mm] |[mm] KaTasnore
130 150 730 145 328 2807
138 150 710 163 298 2808
150 150 688 | 184 258 2809

PipELIFE
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C6opHas kuHeTa u3 PP

d,| Ds | M M; | B A Z, Z, | Z, Homep B
[mm] [mm] |[mm] |[mm] [mm] [mm] [[mm] [mm] [mm] | «katanore

10 | 400 | 67 | 150 | 450 | 66 | 260 | 187 | 143 281
160 | 400 | 107 | 150 | 560 | 87 | 268 | 200 | 168 2812
200 | 400 | 123 | 150 | 660 | 101 | 233 | 249 | 188 2813

C6opHas knHeTa PP ¢ npaBbiM u/unmn neBbiM 60KOBbIMU
BXOAaMM

|’e%' | d | d | M | My | Z | A | Z; | AH
I.|"| | =i [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm]
250 10 130 150 720 135 328 75
250 160 130 150 720 135 328 75
250 200 130 150 720 135 328 75
250 250 130 150 720 135 328 75
315 10 138 150 702 155 298 43
315 160 138 150 702 155 298 43
%‘ 315 200 138 150 702 155 298 43
- 315 250 138 150 702 155 298 0

| m B 35 | 315 | 138 | 150 | 702 | 155 | 298 | 43
I w .I 400 110 150 150 680 176 258
400 160 150 150 680 176 258

400 200 150 150 680 176 258

\ 400 | 250 | 150 | 150 | 680 | 176 | 258
II@EI 400 | 315 | 150 | 150 | 680 | 176 | 258
WV

KuHeTbl paznnyHbix KoH$uUrypaumm
MOryT U3roTaB/MBATLCS MNO4 3aKA3

o O O ©o o
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Konopgubl ong rMAQKOCTEHHbIX TPYE C TO®PUPOBAHHOM CTEP)XHEBOM
TPYEOM

MpoxoaHas kuHeta PP

[ ]
[ ]
) d | H | B |z | M | M | A | Homeps
[mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] Katanore
250 | 785 | 460 | 720 | 130 310 135 2817
315 790 460 700 | 138 310 155 2818
400 800 | 460 685 | 150 310 176 2819

C6opHast kKuHeta PP

d | D|M | Ms| B | A | Zi| H|AH| Homeps
[mm]|[mm]| [mm]| [mm]| [mm]| [mm]| [mm]|[mm]|[mm]|  aranore

160 [400 | 100 | 325|550 | - | 268 |536 | O 2820
200 |400 | 116 | 328 (670 | - | 233|580 | O 2821
250 {400 | 130 | 310 [1000 | 135 | 585|785 | 75 2822
315 {400 | 138 | 310 (1100 {155 | 545 | 790 | 43 2823
400 |400 | 150 | 310 [1540 | 176 | 509 | 800 | 50 2824

P irei®;
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C6opHas kmHeta PP ¢ npaBbiM u/mnn neBbiM 60KOBbIMM
BXOAaMu

AN
eee  IEIEEIEEREE
N

250 110 130 310 720 135 328 75
250 160 130 310 720 135 328 75
250 200 130 310 720 135 328 75
250 250 130 310 720 135 328 75
315 110 138 310 702 155 298 43
315 160 138 310 702 155 298 43
315 200 138 310 702 155 298 43

7,

l‘— 315 | 250 | 138 | 310 | 702 | 155 | 298 | O

| m B 35 | 315 | 138 | 310 | 702 | 155 | 298 | 43

I w N 400 | 10 | 150 | 310 | 680 | 176 | 258 | O
400

ISh
N

il

@ill

[ ]
N

0
400 200 150 310 680 176 258 0
400 250 150 310 680 176 258 0
400 315 150 310 680 176 258 0

r1
| |||@

KuHeTbl paznnyHbix KoH$urypaumm
MOryT U3roTaBnMBATLCS MO[ 3aKA3

,,

I{[@]ﬂl

2
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d D H B YA M M Homep B
[mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] |  garanore
160 400 | 375 460 600 97 157 2825
200 400 | 415 460 400 | 112 157 2826

MNpoxoaHas kuHeTa Pragma

P irei®;

d D H B VA M /8 Homep B
[mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | watanore
250 | 400 785 460 585 130 310 2827
315 400 790 460 545 138 310 2828
400 | 400 800 460 509 | 150 310 2829

MpoxoaHas kuHeta PP
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Konopgubl oNnsg TPYe CUCTEMbl PRAGMA C IMTAQKOCTEHHOM
CTEP)XHEBOM TPYEOM

MpoxopHas kmHeTa Pragma

d D M A Z Zs Homep B

[(mm] | [mm] | [mm] | [mm] | [mm] | [mm] Katanore
500 400 188 225 847 324 2830
630 400 232 296 990 389 2831

finametp yron
[mm]
110 45
160 45
200 45
250 45
315 45
400 45
500 45
110 90
160 90
200 90
250 90
315 90
400 90
500 90

* npounsBogsaTcs Tonbko nog yrinom 90°

HpOXOAHaﬂ ,U.VIaMeTp OOMOJTHUTENbHbIX BXO40B
KMHeta 110 | 160 | 200 | 250 | 315 | 400 | 500
400/250 P TR
400/315 + - + + +

400/400 |+ R I I
400/500 + + + + + o
400/630 + + + R N R B

P irei©;
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Kkonogubl g TPYe CUCTEMbl PRAGMA C TO®PUPOBAHHOM
CTEP)XHEBOM TPYEOM

lNpoxoaHas kuHeTa Pragma

d | D H B | Z | M | M| Homeps
[mm] | [mm] | [mm] | [mm] | [mm] | [mm] | karanore

[mm]

250 | 400 | 785 | 460 | 585 | 130 310 2832
315 | 400 | 790 | 460 | 545 | 138 310 2833
400 | 400 | 800 | 460 | 509 | 150 | 310 2834

s Homep B
[mm] | [mm] | karanore

2835
2836

[mm]| [mm] | [mm] | [mm] | [mm]

500 | 400 | 912 552 | 955 | 190 310
630 | 400 | 1050 | 695 | 646 | 235 | 310

P irei®;
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C6opHas knHeTa Pragma — Bbicokast

d | D|M|Ms| B | A | Z/| H|AH Homep B
[mm]|[mm] [mm]|[mm] [mm] [mm]| [mm] [mm]/[mm]|  karanore

160 |400 | 100 | 325|550 | - |268 |536 | O 2837
200 [400 | 116 | 328|670 | - | 233|580 | O 2838
250 |400 | 130 | 310 1000 [ 135 | 585 | 785 | 75 2839

C6opHas knHeTa Pragma — BbicoKast

HJononHuTenbHble KOMOUHALMN BXOO0B N KMHET

AnameTp yron
[mm]
10 45
160 45
200 45
250 45
315 45
400 45
500 45
10 90
Ty :
(‘))) 200 90
‘ 250 90
il o
400 90
500 90

HononHutenbHble KOMOMHALUKU BXOAOB U KUHET

NpoxoaHaa AnameTp AOoNO/IHUTENbHbIX BXOA0B
Kunera 10 | 160 | 200 | 250 | 315 | 400 | 500
400/250 + + + + - - R
400/315 + + + + + -
400/400 oo+ P
400/500 e e
400/630 P R R U I

* npounsBogsaTcs Tonbko nog yrinom 90°

P irei©;
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APEHAXXHbIE KOJ1O04LDbl

Konopeu cmoTpoBoii ¢ ocagHukom 70 oM

DN h, h, h, n Homep B
[mm] [mm] [mm] [mm] KaTasnore

110 730 930 2000 A 3340

10 730 930 2000 B 3341

Konogeu cmoTtpoBoii ¢ ocagHukom 35 am

AL

— DN h, h, h, n Homep B
= [mm] [mm] [mm] [mm] KaTasnore
= 10 370 570 1500 A 3342
= 110 370 570 1500 B 3343

Konopgeu cmoTtpoBoi 6e3 ocagHUKa

DN h, h, h, "n Homep B
[mm] [mm] [mm] [mm] KaTasnore

10 50 250 1500 A 3344

10 50 250 1500 B 3345

@ D

@ D

g 3 Tpy6a PP

@ D

@] D

@ D

g S D H Homep B

q D [mm] [mm] KaTanore

a D

g = 400 2000 3346
400 6000 3347

P irei®;
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APEHAXXHbIE KOJ1O04LDbl

YnnoTtHUTeNnbHOE KONbLO AS APEeHaXHOoro Kosoaua

d, anametp Homep B
[mm] [mm] KaTanore
110 120 3350
160 170 3351
200 210 3352

IHo kKonoaua

D Homep B

[mm] kaTanore
400 3353
630 3354

[peHaxHbIn Konogew

D/d Homep B

[mm] KaTanore
630/250 3355
630/300 3356
630/400 3357

lUUUUUI

]
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TEJIECKOTIbl U NMOKPbITUA

T20

T30K

T30

T40

T40K

P irei®;

MonHoe kpyrnoe nokpbitue (Boigepxka 40 1) T20

oK Tpy6a
perTue TeNeCkonM4eckas | poven s
D, D, H, H, D, H M Katasnore
[(mm] | [mm] | [mm] |[mm] |[mm] |[mm] |[mm]
375 210 120 - 160 910 200 2890

MonHoe kBappaTHOe NokpbiTHe (Bbigepxka 12,5 1) T30 K

TpyOa
MoKpbIThe Teneckonuieckas | poven g
D, D, H, H, D, H M KaTanore
[mm] | [mm] |[mm] |[mm] |[mm] |[mm] |[mm]
400 355 120 - 315 960 200 2891

MonHoe kBapgpaTHOE NOKpbITHE (Bbigepxka 12,5 1) T30

Tpy6a
nokpeiThe Teneckonuyeckas
Homep B
D, D, H, H, Ds H M Katanore
[mm] | [mm] | [mm] | [mm] | [mm] |[mm] | [mm]
400 355 120 315 960 200 2892

MonHoe kpyrnoe nokpbitue (Boigepxka 40 1) T40

Tpy6a
rokpeiThe Teneckonuyeckas
Homep B
D, D, H, H, D, H M | katanore
[mm] |[mm] |[mm] |[mm] |[mm] |[mm] | [mm]
500 352 140 - 315 960 200 2893

MonHoe kynonbHoe nokpbiTue (Bbigepxka 40 1) T40 K

Tpy6a
NOKpbITHE
Tefleckonnyeckas
Homep B
D, D, H, H, D, H M KaTanore
(mm] | [mm] |(mm] |[mm] |[mm] | [mm] | {mm]
500 352 140 150 315 1000 | 200 2894
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TEJIECKOTIbI U MOKPbITUA

Ynun4Hoe nokpbitue (Boigepxka 401) T50

Tpy6a
NoKpbITHe
TENEecKonuyeckas Homep B
Katanore
D, D, Hy H, Ds H M

Teneckon MMeeT ynnoTHUTENbHOE KOMbLO 4S9 Mo-
ObIMAOLLIEN TPY6bI

Kynonoo6pa3Hoe nokpbitue (Bbigepxka 10 1) T10

Tpy6a
TENEecKonuyeckas

N

- NoKpbIThE
Homep B
M Karanore

TpyGa
Teneckonuyeckas Homep B

KaTtanore

Tpy6a
Teneckonuyeckas

Homep B
D, D, H, H, D; | H M Katanore

P irei©;
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