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KOHCO/TIbHO-MOHOBJT04YHbIU HACOC
OAHOCTOPOHHEIO BCACbIBAHUA KMG



EUMCTPATEYX

1. OBLWWAA MHOOPMALINA

B naHHOM KaTasore OmnucbiBakoTCAd KOHCObHO-MO-
HOOMOYHbIE HACOCHble arperaTtbl OOQHOCTOPOHHErO
BCacblBaHWA (Oanee — Hacocbl) cepum KMG.

Hacocbl KMG aBnaoTca cTaHgapTHbIMU LeHTPOOEK-
HbIMW OOHOCTYMEHYaTbIMM HecaMOBCaChIBaloOLLMMM
HacocaMKM C TOPU3OHTasIbHO PACMOSIOXEHHbIM Ba-
JTOM, OCEBbIM BCaCbIBaOLWMM M padnanibHbIM Hamnop-
HbIM NaTpybKaMM.
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Hacocbl OCHalleHbl CTaHOAPTHbIM MOMHOCTbIO 3a-
KPbITbIM 3M1eKTpoABUraTenem Knacca aHeproadpdek-
TuBHoCTU IE2/IE3, oxnaXoaeMbIiM BCTPOEHHbIM BEH-
TUNATOPOM.

KoHcoNbHO-MOHO6MOUYHbIe Hacocbl KMG CKOHCTPYMPOBaHbl TakMM 06pa3oMm, Uto pabo-
Yyee KOJeco U aNeKTpoaBuraTeib 4eMOHTMPYHOTCA edMHbIM 6/T0KOM 6e3 AeMoHTaXa Kop-
nyca unu Tpyo6Hon ob6BA3KK. [Mo3TOMy Oake caMble 60/bliMe HacoChl MOryT OBCTY»KM-
BaTbCA C MOMOLLIbIO KpaHa OAHMM YeTOBEKOM.

Pacxop, Hacocos KMG cocTasngeT ot 2 o 1000 M3M, Hanop — oT 2 4o 150 M.

Bce Hacocbkl nogBepratoTca ctaTmydeckon 6anaHCcMpoBKe B COOTBETCTBUM € kKnaccoM G 6,3
cTaHpapTta NTOCT MCO 1940-1. Paboune koneca npoxoadaT rmapaBimyeckyto 6anaHcpoBKYy.

1.1. NMpnMmeHeHUe

Hacocbl KMG mcrnon b3YHKTCA B HETbIpPeEX OCHOBHbIX obnacTax:

BOOOCHABXEHMUE: MOBbIWEHWE OABJTEHNE B MPOMbBILWITEHHOCTW:

s ObecneyeHmne obLLEero BOOAOCHAOXEHUS B KOMMY-
HaNbHbIX U MPOMBbILIEHHbIX CUCTEMAX,;

s OUNbTPaUMa 1 nogada BoAbl ANg CTaHUMKA BOOOCHAb-
KeHUq;

» [loBbIlLEHMe OaBNEeHUS B MarncTpanbHOM BOAOMPO-
BOOHOW CETH;

» [loBbILLIEHME OABNEHUS B MHOMO3TAaXHbIX 30aHUSX,
FOCTUHULAX, MPOU3BOACTBEHHbIX 30aHUSAX U T.4.;

s BogocHabyeHue 6acceMHoB pas3MYHOro Tmuna

MpPOon3BOACTBEHHbIE CUCTEMbI MPOMbIBKU U OYUCTKM,
HpOMbILIJJ'IeHHbIe CUCTEMbI BOOSHOM 3aLLMThI;
TyHHENbHblE aBTOMOWMKMU;

n
|}
n
= [POTMBOMOXKAPHbIE CUCTEMBI

NMEPEKAYNBAHUE XXUOKOCTU: CUCTEMbI OPOLUEHWSA:

. CUCTEMbI OXNAXKAEHUS U KOHOMLMOHWNPOBaHMUS s OpolleHUe nonewn (3aTonneHue);
BO34yXa (XNagareHTbl) MPOMBbILINEHHbIX 34aHUI; = OpolleHune pa3bpbiarnBaHmem;

n CUCTEMbI MUTaAHWS KOTNOB U KOHOEHCATHbIE CUCTEMDI; | m KamenbHbIM nonms

n AkBabepMbl;

n CUCTEMbI TEMOCHaABXKEHNS;

n CUCTEMbI OTOMMIEHWNS, BEHTUMALUM M KOHAWNLMOHUPO-

BaHMA BO34yxa 30aHMIN Pa3NMYHOIo Ha3HAYeHMsA
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% 1.2. Onana3oH paboumnx xapaKTe puUCTuK
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1.3. MopgenbHbIN pag

B Tabnuuax 0aHHOMo pa3fena rnpencraBnieH cTaHOapTHbIM paa HacocoB KMG, cocTaBneH-
HbI HA OCHOBAHMK CrieayLWMX MapaMeTPOB:

Hacoc

= Pa3Mepbl dnaHLEeB HanopHbIX NaTpybkoB Hacoca oT DN32 no DN150, BcacblBatoLLMX —
oT DN50 go DN200. Hacocbl ¢ dnaHueM pasmepom go DN 150 mapkupytotcsa kak PN16
M NpurogHbl Ana paboTbl Nod AaBneHmem 16 6ap.

= [JOCTYMHbI cnepyrowme ncrnonHeHmnsa Hacocos KMG:

C — 6e3 MOHTaXKHbIX M/1aCTMH, C ONOPaMM Ha dMeKTpoaBUraTene U Kopryce Hacoca;
D — 6e3 MOHTa)KHbIX MNACTUH, C ONOPaMK TOMbKO Ha 3NEeKTPoABUIaTeNE,;

E — 63 MOHTaKHbIX MMACTWH, C ONOoPaMM TOSIbKO Ha Kopryce Hacoca.
JdononHutenbHyto MHGOpPMaLKMio CM. B pasaene KoOHCTpPyKLUMS.

m Kopryc Hacoca MOXeT 6blTb BbIMOMHEH M3 4YyryHa Mapku CY25 / BYS50, a Takxke
M3 Hepykasetollen ctanu AlSI 304. MoapobHee cM. B pasnenax Yc/oBHoe TMnoBoe
o0603HaYeHme N KoOHCTPYKUMS.

m B KayecTBe TOPLEBOIO YMIOTHEHUSA NCMOMb3YyeTca PeE3MHOBOE CUNTbPOHHOE YMNOoTHE-
HWe C YOJIMHEHHbIM CUNbPOHOM OBYX TUMOB:
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Kop ynnoTHeHus MaTepuan nogswmxHoro / [OuanasoH TemnepaTtypbl
cTauunoHapHoro / BTopudHoro nepekayMBaeMom XnpKoctu, °C
yMNoTHeHus

MpaduT C NponuTKo cypbMoi /

BAQE Kap6ua kpeMHusa / EPDM 0..+120
BQOE Kapbupa kpem H/M;F{Eg('ap6mn KpeMHusa 254120

JononHUTenbHYO MHPOPMALMIO CM. B pa3aene Yc/10BmMsg 3KCAyaTaLmm.

oneKkTpoaBurartesb

HoMunHanbHaga YyacToTa BpalleHms: 50 Iy,

Knacc aHeproaddektmnBHoCTM: |E2 1 |E3S.

Yncno nontocoB: 2 U 4.

HoMuHanbHoe HanpsxeHre: 3x230/400 B 1 3x400/690 B.
BO3MOYXHO MoaKtoUYeHmMe K BHeLLHeMy Npeobpa3oBaTtesito YacToTbl.
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EUMCTPATEYX

[
1.4. nekTpoaBurartenb <
=
Hacocbl KMG KOMMMIEKTYOTCH CTaHOAPTHbIMKW MOJSTHOCTbIO 3aKPbITbIMK 3M1eKTpoaBUraTe- §
NAMU C BO3OYLIHbIM OXM1aykaeHueM, 6e3 BCTpoeHHoro npeobpasoBaTtens YacTtoTbl. Coeam- o
HUTENbHbIE Pa3Mepbl 3M1eKTpoABMraTenem cooTBeTCTBYOT cTaHgapTam OCT IEC 60072, (=]
OOMYyCTMMble an1eKTpuyeckme oTkioHeHMda — FTOCT IEC 60034. CTaHOapPTHbIN paa BKAOYaeT 8
OBYXMOTOCHbBIE U YETbIPEXMOMIOCHbIE 31EKTPOLABUIATENN MOLWHOCTbIO OT 0,25 no 200 kBT E
Knacca sHeproaddpekTmsHoctn IE2/IE3 cornacHo MOCT IEC 60034-30. x
Bce anekTpoaBurateniv oCHalleHbl BCTPOEHHbIM TepMoaaTYMKoM PTC ona 3almTbl oT ne- g.
perpeBa 1 aganTUPOBaHbl 4719 UCMOMb30BaHMA COBMECTHO C BHELLIHUM rpeobpa3oBaTe- n
fleM 4acToThl. (=)
MowHocTb, KBT 0,25-200
Knacc nsonauuu F(155°C)
YacToTa BpalleHus 3feKTpoasurartens, 06/MuH 2900 /1450
KonunuecTtso nontocos 2/4
UcnonHeHue npucoeguHuTenbHoro ¢naHua FF/FT
IE2, IE3

Knacc aHeproadppeKTUBHOCTU
2neKTpoaBuraTen MoLWHOCTbIO MeHee 0,75 KBT

He BXoOAT B Knaccudukaumto IE

Knacc 3awmTbl IP55

3x230/400 B
Hanp;I)KeHMe nuUTaHuna

Oonyck: + 10%

3x400/690 B

PTC nona asuratenen ot 0,37 KBT.

3awmTa oT neperpesa .
w perp Habop [aT4YMKOB COCTOUT U3 TPEX — MO OAHOMY Ha basy.

CTaHpapTHaa YyacTtoTa 50 'y,

CxeMa nogkno4veHusa

HanpayeHue NMTaHusa U cxeMa NoakKItoveHUs yKasaHbl Ha GUPMEHHOM TabinMuKe aMeKT-
poasuraTtend. C BHyTpPeHHeM CTOPOHbI KPbILLIKW KIEMMHOM KOPOBKM TakyKe oTobparkaeT-
cq cxeMa NoaK/ItoYeHus.
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=EUCTPATEX

(s 4 BapuaHTbl MOHTa)a
=
E Ona HacocoB KMG mcnonb3yeTtca 2 BMAa CTaHOApTHOMo MoHTaxka cornacHo TOCT P MaK
S 60034-7.
% m 3eKkTpoaBuraTenb ¢ draHUeBbIM KpenneHunem IM B5 (o Tunopasmepa 132 BK.);
=) m DfleKTpoaBuraTesnb ¢ dflaHuUeBbIM KpenneHnem IM B35 (oT Tunopasmepa 160).
L
=
5 1.5. YpoBeHb 3ByKOBOIro gaBfieHUd
E daHHble B Tabnuue npmuBeneHbl ANg HacocoB B cbope C aneKTpoaBuraTesiem.
o
HoMuHanbHaga MoLHOCTb MakKcuManbHbI ypoBeHb 3ByKOBOIro gaBneHus [a6(A)]
anekTpoasuratens P2 [kBT] no MOCT P UCO 3743
2-MOJIIOCHbIN 4-MOJIIOCHbIN
0,25 56 41
0,37 56 45
0,55 57 42
0,75 56 42
1] 59 50
15 58 50
22 60 52
3 67 58
4 69 58
55 68 64
75 68 64
n 70 65
15 70 65
18,5 70 57
22 67 57
30 67 57
37 67 57
45 67 57
55 71 57
75 73 65
90 73 65
10 73 65
132 73 65
160 76 65
200 76 65




EUMCTPATEYX

2. YCJ1IOBHOE TUINMOBOE OBO3HAYEHUE

KMG |32 |-200 |1 |72 |-3|/2|A |-A|-A|-D |-B|AQ |E

Twun Hacoca

HoMuHanbHbIN AnamMeTp HanopHoro naTpy6ka (DN)

HoMuHanbHbIM AnaMeTp paboyero Koneca (MM)

MNMoHWmXeHHaa Npon3BOAUTENbHOCTb

dakTnyeckum gmamMeTp paboyero Koneca (MMm)

MowHocTb anekTpoasuratens (KBT)

Yucno nontocoB anekTpoasuUraTens

MaTepuanbl NpPoTO4YHOM YacTK Hacoca:

A — Kopnyc 13 CY25, pabouee koneco ns CH20/CY25

- Kopnyc 13 BY50, pabouee koneco ns CH20/CH25

— Kopnyc 1 pabouee Koneco 13 HepykaBetowen ctanm AlSI 304

— Kopnyc 13 CY25, pabouee Koneco 13 HepyasetoLlen ctanm AlS| 304
— Kopnyc 13 BY50, paboyee Koneco U3 HepyasetoLlen ctanu AlS| 304
Kopnyc 13 CY25, paboyee Kofieco 13 6poH3bI

— Kopnyc 13 BY50, paboyee Koneco 13 6poH3bI

— CneuwnanbHoe ncnonHeHue
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|

Kop ucnonHeHusa:

(monyckaeTcs codeTaHue GyKB)

A — Ba3zoBoe ncnonHeHue

M — OpHodasHbIM aneKTpoaBuraTenb
X — CneumanbHoe UCronHeHne

DonycTuMoe aaBneHue Ha dnaHuax (PN — HOMUHanbHoe aaBrneHus):

A - 16 6ap
B - 25 6ap
C - 10 6ap

X — CneumanbHoe UCMoNHeHne

Tun MoHTaXKa:

A - Hacoc Ha oTgenbHom pame

B — Hacoc ¢ KOMMNIeKTOM MOHTaXKHbIX MaCcTUH

C - Hacoc 6e3 MOHTa)<HbIX MAacTUH, C ONopaMu Ha 31eKTPOABUIraTeNe N KOpryce Hacoca
D - Hacoc 6e3 MOHTa)KHbIX M1acTUH, C ONopaMu TONbKO Ha aneKTpoaBuratene

E — Hacoc 6e3 MOHTaXHbIX MMACTUH, C ONopaMu TOMbKO Ha Kopryce Hacoca

Tunoeoe o603HaYeHMe TOPLLEBOro yNJIOTHEHUS:
B — Pe3nHoBoe cUNbdOHHOE YNIOTHEHWE C YOSTMHEHHBIM CUNbPOHOM
X — CneumanbHoe UCronHeHne

MaTepuan nogsmxkHomM (NepBasa 6ykBa) M HENOABUXXHOM (BTopas 6yKBa) YacTel TOpL,EBOro YrnioTHeHUS:
A - TpadunT c NPONUTKOM CypbMOm
(13-3a cogeprkaHMA CypPbMbl MCMOMb30BaHWE 19 MUTbEBOW BOAbI HE PEKOMeHayeTCs)
— MPaduT c NPOMUTKON CUHTETUYECKOM CMOOM
LleMeHTUpoBaHHbIN Kapbug Bonbdpama
Kapbua KpeMHmna
— CneumanbHoe UCMOoHEHWE

XOCw
|

MaTepuan anactomMepos:

E - EPDM

V - FKM (Viton®)

X — CneumanbHoe UCMoNHeHne

MpumMep

PacLlUMPPOBKa KOHCTPYKTUBHbIX 0cobeHHocTeln Hacoca KMG 32-2001/172-3/2 A-A-A-D-BAQE:

OuamMeTp HanopHoro natpybka — DN32;
daKTnYeckmnin onamMeTp paboyero koneca — 172 Mm;
HoMUnHanbHaa MOLWHOCTb anekTpoaBuratena — 3 KBT;
L BYXMNOMIOCHbIN 31eKTPOABMIaTENb;

Kopnyc Hacoca 13 YyryHa mapkum C4H25;




EUMCTPATEY

§ m Paboyee KoOMeco 13 YvyryHa mapkm CH20/C4Y25;
- » Ha3oBoe ncnonHeHue;
> » [JonycTmMmoe naBneHume Ha dnaHuax — 16 6ap;
E m Hacoc 6e3 MOHTaXKHbIX M/1acTUH, C OrMopaMmM TONbKO Ha af1eKTpoaBuraTene;
< m TopLeBOe yNNOTHEHME Bana — PE3MHOBOE CUSTbPOHHOE YMIOTHEHUE C YOTMHEHHbBIM
= cunnb-GoOHOM. MaTepman MoABMKHOWM YacT — rpaduT C NPOMUTKOM CYPbMOM, HEMOA-
5 BMMXXHOWM YacTu — Kapbua KpeMHusa. MaTepuan BTOPUYHOIO ynjoTHeHUA — EPDM.
o m MaTtepman KoMbLEeBOro yrnyiotTHeHunsa — EPDM.
L
1T} OdononHutenbHy MHbopMaLMio 06 MCMONb3yeMblx MaTepuanax cM. B pasgene KoH-
E CTRYKUMS.
8
3. DPUPMEHHAA TABJTUYKA
4 N
| - MockoBckasi obnactb, r.o. Victpa 9
™ | s TRATEX 143581, Jlewwkoso, 188 l
i > KMG 80-200/200-37/2 A-A-A-C-BAQE Apt. 573215019 |« 11?
€}= Q 195.8 M°/y H447M <+— P2 37 kBt ‘@
4 »| PN 16 Tmax 120 °C - N 2950 06/MVH | 12
> > TY XXXX-XXX-XXXXXXXX-XXXX Cep. Ne XXXXXXXX |+ =
X > flata nar.: 2024.12 | =
7 - : E COENAHO ): ¢ 15
BPOCCn -
\§ A J
8 A 16

Mo3. | HaumeHoBaHue

1 Toprosasi Mapka

YcnoBHoe TMrnoBoe o603HaveHne

HoMunHanbHaa nogava

HoMunHanbHoOe faBneHune

Hata nsrotoeneHus: MTTHH (rog/Henens)

MakcrManbHada TeMMepaTtypa nepeKaqMBaeMon XNOKOCTUN

CTpaHa u3rotoBneHusa

2
3
4
5 Homep TY (TY — TexHu4eckme ycrnosus)
6
7
8
9

MHOeKe 1 agpec 3aBoa-m3rotoBuTens

10 APTUKYNbHbBIM HOMEP 13aenua

n Hanop Hacoca Npv HOMWHaNbHOM NoJaye

12 HoMMHanbHaga YacToTa BpalleHuda

13 CepUMHbIN HOMEp

14 MoOLLHOCTb aneKkTpoaBuraTens

15 Mpenynpexkaatollaa MapKMpPOoBKa corflacHo TpeboBaHuam CE WEEE & Battery Directive, «oco6aq
YTUAM3aLMA», MO OKOHYAHUK SKCMyaTaumMm Heobxoammo caatb 060opynoBaHMe B creLnanmsnpoBaHHble
MecTa yTuimsauum

16 3Hak obpalleHna Ha pbiHke TC
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4. KOHCTPYKLUMUS S
=
Hacoc KMG B pa3pese §
o
[na HacocoB MCMONMHeHMS «I» KoMbLa WeneBoro -
yMNaoTHeHUA (8) 3aKkpenneHbl BUHTaMu (15) %
6 (=]
17.1 2

17.2

HeKOTOpre MoAeNn HaCOCOB UCMOMHEHUS «I»
MOCTaBNAKOTCA CO CBOGO,EI,HI::IMI/I d)ﬂaHLl,aMI/I

\ 3
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Cneundukaums MaTepmanos

MNos. | HammMeHoBaHue MaTepuanbl CtaHpapT Kop MaTepuana npoTto4yHon
4yacTu Hacoca'
A | B 1 T|Q|P|Y
1 | ®oHapb anexkTpoaBUraTena HyryH C425 oo | oo | o0 e@
2 | Kopnyc Hacoca YyryH C4Y25 o|—|—| o |—| @ ]|—
HyryH BY50 —lel=l—|el—1]e
HepaBetowada ctanb | AlSI 304 — | — | e|—=|—|—|—
3 | Kpblwka YyryH CY25 o |l —|—| o -|e@]|—
HyryH BY50 —le|l=|l—]e|—|e
Hepyxasetowaa ctanb | AlSI 304 — | — e |=|=|=|—=
4 | Koxyx MydThbl HepxaBetowaa ctanb | AlSI 304 o | o | o] @
Bo3ayLwHbIv KnanaH JlaTyHb J1C58-3 ol o|—| @
3arnyLwkKa (pasbeM ronoBKm HepyxaBetowada ctanb | AlSI 304
C LWECTUrPaHHbIM yrnybneHmem - e | —=|—=|=]|=
nog, Kwou)
6 |3arnywka (pa3beM ronoskm Yrnepogucras ctanb OCTISO898,88 | ¢ | @ | — | @0 | @ | @ | @
C LWECTUrPaHHbIM yriybneHmem
rnopg Knwou) HepykaBetowaa ctanb | AlSI 304 |- e |l =]|=|=|=
7 | Paboyee koneco YyryH CY20/CY25 o |l o | —|—|—|—]|—
Hepaetowaa ctanb | AlSI 304 —|— | ol o]l @|—]|—
BpoHsa Cusni0 — |- —]—|—| @] @
"PacLumgpoBKa:

A — Kopryc 13 CH25, pabodee koneco nz CH20/CH25;  Q - Kopryc 13z BY50, paboyee Ko/ieco 13 HepKase-
B - Kopnyc 13 BY50, pabodee koneco nz CH20/CY25; rorent cranm AlSI 304;
| — Kopnyc v pabo4yee Koneco 13 Hepykaseroujev cta- P — Kopnyc s CH25, pabodyee koneco 13 6poH3bI,
i AlSI 304; Y - Kopnyc n3 BY50, paboyee koneco 13 6pOH3bI.
T — Koprnyc m3 CH25, paboyee Komeco 13 HepyxaBetro-
e ctaam AlSI 304;
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&
< Cneundukaumus MmaTepmanos
E MNo3. | HammMeHoBaHue MaTepuanbl CraHpapT Kop MaTepumana npoTtoyHon
> YacTu Hacoca'
E AlB|I|T|Q|P]|Y
% 8 KonbLo LWeneBoro yniaoTHeHWs? Bpowxsa / MlaTyHb CuSnl0/CC764S | ¢ |0 |—| 0o | @ | @ | @
o HyryH cY25 elel—|—|—|ele
x
HepykaBetowaa ctanb | AlSI 304 — - e |=|=|=|—=
9 LLlan6a HepyaBetowaqa ctanb | AlSI 304 o | o | o 0| 0|0 e
10 | Mpy)XMHHaa Wanba HepyaBetowwaqa ctanb | AlSI 304 o | o | 0o o | 0|0 e
n larka paboyero Koneca HepykaBetowad ctanb | AlSI 304 o | o | oo | o]0 e
12.1 | KopoTkunin Ban HepxaBetowad ctanb | AlSI 304 o |l o | ol o | 0o 0| @
12.2 | OBYyXCEKUMOHHbIM Ban HepykaBetowwada ctanb, | AlSI 304, 1.0569 el olololelele
yrnepoancTas cranb
13 | YnnoTHeHue Bana HepykaBetoLada ctanb, | AlSI 304
Kapbua KpemMHua, o (o o0 0 0|0
EPDM / Viton

HepykaBetolwaqa ctanb, | AlSI 304
rpaduT c NPONUTKOM

cypbMon, o | o | o000 0o
Kapbum KpemMHu4,
EPDM /Viton
14 KonbueBoe ynjioTHeHWe EPDM ° o | o | o ° o e
FKM (Viton®) o | o | ol oo |0 e
15 BWHT C WecTurpaHHbiM HepykaBetowada ctanb | AlSI 304 | N
OTBEPCTMEM B rofioBke ®
16 | ®umKcaTop KoMbLa LLEeneBoro HepyaBetowad ctanb | AlSI 304 el ===
YMIOTHEHMA
17.1 | DdukcaTtop, BHYTPEHHWNI HepxaBetowad ctanb | AlSI 304 — | — | e |—|—|—=]—=
17.2 | DukcaTop, BHELWHMNI HepyaBetowada ctanb | AlSI 304 — | — | e |—|—|—]|—
'PacLumepoBKa:
A — Kopnyc nz CY25, paboyee koneco nz CH20/CH25;  Q - Kopryc nz BY50, paboyee Ko/ieco 13 Hepase-
B - Kopnyc 13 BY50, pabodee koneco nz CH20/CY25; toutevt ctanm AlSI 304,
| — Kopnyc v pabo4yee Kkoneco 13 Hepykaseroulev cta- P — Kopnyc n3 CY25, pabodee koneco 13 6poH3bI
i AlSI 304, Y - Kopnyc n3 BY50, paboyee koneco 13 6p0H3bI.

T — Kopnyc nz CH25, paboyee Komeco 13 HepykaBero-
e ctanm AlSI 304,

2 MaTepurarsl KorbLd LLEIeBOro Y/IOTHEHWS (6POH3Q/IATYHB/HYYH) 30BUCUT OT TUMIOPA3MEePa HACOCA.

NcnonHeHune
Hacocbl KMG mnmMeloT cnefytoume OCHOBHbIE MCMONTHEHUA:

NcnonHeHune C: KOpryc HaCoCa M a/1eKTpoaBuMraTtesib Ha ornopax

NcnonHeHue D: snexkTponBurate/lib Ha onopax
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UcnonHeHwue E: KOprnyc HaCoCa Ha oropax
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McnonHeHme A: Hacoc Ha oTOe/lbHOM pame

Kopnyc Hacoca
Kopryc Hacoca MMeeT oCeBOWM BcacbhiBaloLWMIM U paauvanbHbl HaNopHbIV MaTpybku. Pas-

Mepbl dnaHueB cooTtBeTcTBYtOT TOCT 33259. B Kopnyce npenyCMOTPeHbl 3alIMBOYHOE
M CIIMBHOE OTBEPCTUS, 3aKPbITble Pe3bboBbIMK MPOOBKaMU (3arnyLLKaMm).

Ban

Ban 13 Hep)kaBetoLLEen CTasin B 3aBUCHUMOCTH OT TUMOPa3Mepa Hacoca MOXKET ObITb KOPOT-
KUM U1 OBYXCEKLIMOHHbBIM. My®dTOBbIM KOHeL, Bana UninHopudeckon GpopMbl MMeeT ABa
OTBEPCTUSA ONA yCTaHOBOYHbIX BUHTOB. [IMaMeTpbl Bana B MecTe KperyieHWsa ero yrnaoTHe-
HUA: 828, 838, 848, 855, @60.

KopoTkui Ban

[OBYXCEKLMNOHHbIN Ban
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doHapb 3neKTpoaBUraTensa U Kpbllluka

KpbllLKa Hacoca ocHalleHa pyYHbIM BEHTUNSLMOHHBIM KlanaHoM A9 oTBeAeHUd Bo3ay-
Xa 13 KOopryca Hacoca U KaMepbl YNNOTHeHUs Bana. Mexay KpbILLKOW M KOPNyCoOM Hacoca
YCTaHOB/EHO KOJbLIEBOE YM/IOTHEHME,

3alUUTHbIN KOXKYX MydThbl YCTaHOBIEH B doHape aneKkTpoaBuraTend.

Pasmep dnaHua doHaps cooTBeTCcTBYET CTaHaapTy NOCT IEC 60034.

Pabouyee kKoneco

Paboyee Koneco HacoCOB MpeAcTaBnsaeT coboM Kofeco 3akKpbITOro ThMha ¢ fonaTkaMum
OBOMHOW KPWBU3HbI C MadKMMK MOBEPXHOCTAMU. TaKasd KOHCTPyKLMA obecredmBaeT
MakcuManbHbl KM 0.

Bce pa60l-| ne KosiecCa Ctatny4eCKn m rmgpaBiamny4eckKm OT6a}'IaHCI/1pOBaHbI. mapaBnmyeckada
H6anaHcu POBKa KOMIMEeHCKHPYET OCeBOe yCuninme.

Pabouee koneco BpallaeTcd no YyacoBoMm CTpesiKe, eC/liM CMOTPETb CO CTOPOHbDbI 3JTEKTPO-
OBuUraTengd.

Bo3MoykHa nofpeska paboyero Komneca nog KOHKPETHYHO pabouyo TOYKY.

O6paboTKa NOBEPXHOCTU

Bce uyryHHble getanu Hacoca KMG nogsepratoTca o6paboTke METOOOM KaTOOHOMO 3MekK-
Tpooca)aeHua (kaTadopesa), brnarogapa YeMy Ha MoBepPXHOCTM MaTepuana obpasyeTcd
3alUUTHOE NOoKpbITUE. TONLWMHA KaTadOpPe3HOro MOKPLITUS COCTABMAET 24 MKM.

fmapaBnuyeckme ncnbiTaHuUs

Kakgoe rotoeBoe msgenue npoxoamT rmapaBinvyeckme UChbiTaHWg Npo6bHbIM AdaBneHu-
eM (onpeccoBky). NMpobHoe aaBneHWe B 1,5 pa3sa NpeBblllaeT paboyee gaBneHMe Kopny-
ca Hacoca.

HoMuHanbHoe Pa6ouee faBneHue [JaBneHune onpeccoBku
paBneHuve
[6ap] [MMa] [6ap] [MNa]
PN 10 10 10 15 1.5
PN 16 16 1,6 24 2,4
PN 25 25 25 375 3,75
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5. YCNNIOBUA SKCINTYATALUN

MecTo ycTaHOBKM Hacoca

Hacoc He npefHa3HadeH 419 yCTaHOBKU B YCMTOBMAX BO3OENCTBUS arpecCMBHbIX 1 B3Pbl-
BOoOMacHbIX cpen. OTHOCUTENbHAsA BMIAXKHOCTb BO34yXa He O0/KHA nNpeBblilwaTh 95 %.

TeMnepaTypa oKpy)<aloLlen cpenbl U BbiCOTa HaA YPOBHEM MopHd

TeMnepaTypa oKpy)<aloLlen cpefbl U BbiCOTa YCTaHOBKWM Had YPOBHEM MOPS BAUSIOT
Ha CPOK cry»6bl a1eKTpoaBMraTend, T.K. OKa3blBAOT BO3AEMNCTBME Ha pecypc NoaLmnnHM-
KOB 1 U30MSLMIO KOopMyca.

Ecnn TeMrnepaTtypa Opr)-KalOLU,ePI cpedbl l/I/I/U'IIA BblCOTa YCTaHOBKWM HaCOCa Haf ypOBHEM
MOP4A MpeBbllLaeT YKa3aHHbIe B Ta6r||/1|_|,e 3Ha4YeHUNd, He OOMNYyCKaeTCd aKCrJiyataungd anek-
TpoaOBWIraTend C MaKCUMalbHOW Harpy3K017| B CBS3M C OMACHOCTbIO ero neperpesa. B Ta-
KX Cny4dadx HeO6XOﬂ,MMO MNCMOJ1b30BaTb a2/1eKTPpOOBUIaTElb H60onblUen MOLLHOCTM.

HoMuHanbHasa Mol HOCTb [onycTuMas TeMnepatypa Makc. BblcoTa yCTaHOBKM | Y6biBatoLas
anekTpopBurarens, P2 [kBT] BHelUHen cpepbl, °C Hap, ypoBHEM Mops, M KpuBas
2-noniocHbIN 4-NONIoCHbIN
— 0,25-0,37 -30..+40 1000 1
— 055/22/3 -20..+55 2800 2
0,75-200 4-200 -30...+60 3500 3

MaKcuMarnbHasi MOLWHOCTb 3f1IeKTpoaBUraTens B 3aBUCMMOCTU OT TeMnepaTypbl / Bbl-
COTbl Hag, ypoBHEM MopHd

P2
[%]

2
100 r— <
I \\ - 3
90 \\7\ ~ ‘\\‘g
80 1 \\\ &

T
70 X

60

50

20 25 30 35 40 45 50 55 60 65 70 75 80
t[°C]

T T T T
1000 2250 3500 4750 BblcoTa
Hag ypoBHEM Mops [M]

MpuMep ana Hacoca ¢ 2-NoMICHbIM dM1eKTPoABUraTesieM HOMUHANbHOM MOLLHOCTbIO 3 KBT.

Ecnu Hacoc ycTaHoBMNeH Ha BbicoTe 4750 M Haf YPOBHEM MOPYH, Harpy3sKa Ha 3/IeKTPOLBU-
ratenb He OO/MKHa MpeBbiWwaTb 88 % OT HOMMHATbHOW MOLLHOCTU (CM. KPUBYIO 3).

Mpw TeMnepaType oKpy»KatoLlen cpeabl 75 °C Harpyska Ha aeKTpoaBuMraTesib He Oo/MKHa
npeBbiWwaTb 78% OT HOMUHAIbHOM MOLLIHOCTM.

Ecnu Hacoc ycTaHOBMEH Ha BblcoTe 4750 M Hag yYpPOBHEM MOPSA M TeMMepaTypa OKPY»Kato-
e cpefbl paBHa 75 °C, Harpyska Ha aneKTpoaBuMraTelb He OO/XKHA NpeBblILaTb cneay-
loLLero sHadeHus: (88 x 78) /100 = 68,6% OT HOMUHaIbHOM MOLLIHOCTMU.
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Mopaya

MuHuManbHaga nogava

3anpellaeTca aKcnayaTaymsa Hacoca npu 3aKprTOl7I 3a4BWV>XKe Ha CTOPOHE HarHeTaHun4,
MOCKOJ1bKY 2TO MOXXET NMpmBeCTM K NMOBbILLEHWNIO TEMIMEPATYPbI nepeKaqMBaeMoM XNOKO-
CTn nnn o6pa3OBaano Mnapa B Hacoce.

Kpome Toro, noa BO3AeNCTBMEM HarpysoK 1 BMOpaLIMmM, BO3HMKAKOLWMX NpU paboTe Ha-
coca C Mpom3BOAUTENBbHOCTBIO MeHbLUE MMHUMANbHOM, MOXXET MPOM30ONTM MNMOoBpeXae-
HUe Bana UM TOPLEBOro YMOTHEHUS, UTO CTaHEeT MPUYMHOM 3p03UM paboyero Koseca
M YMeHbLLEHMsa Cpoka CNy»6bl MOALLIMMHMKOB. MoCToAHHaa nogaya gofxkHa 6bITb He Me-
Hee 10% OT MaKCMManbHOM Nogayn.

MakcuManbHaga nogava

3-3a OMAacHOCTM BO3HUMKHOBEHUS KaBUTaALMKM U Neperpyskn afeKTpoOBMraTensa 3anpe-
LlaeTca MpeBbIlaTb MaKCUManbHO OOMYCTUMYIO Nodadvy. MakcrMarnbHyo nogady MosKHO
paccumTaThb € nomollbio Q/H-xapakTepUCTUKKM Npu nogbope Hacoca B NporpaMme nof-
6opa NCTPATEX.

RN

3 MuHMManbHas nogava ™~
s \
o}
o N
C
©
5 /

2 MakcrMarbHas nogava

:

0

0 2 4 6 8 10 2 14

Pacxopn, M3/4

TeMnepaTypa NnepeKaumBaeMomn XUOKOCTU

MakcMManbHasa TeMrnepaTypa NnepekadyrmBaeMom »XMOKOCTU yKasaHa Ha PUpPMeHHOoM Tab-
NINYKe Hacoca.

B cTtaHgapTHOM KoMnnekTaumm HacocoB KMG MCMonb3ytoTca HecbanaHCUpoBaHHble pe-
3MHOBbIE CUNbPOHHbIE YMIOTHEHWA TUNa B.

YnnoTHeHWs ong paboTtbl Npu TeMnepaTtype oT O °C 1 Bbille NOOXO4AT OSF nepekaydu-
BaHWA BOAbl, YNIOTHEHWA ONF paboThl NpK TeMnepaTypax Hke O °C npefoHa3HadeHbl
A9 OXNaXKOao WX XXUOKOCTEN.



Ta6nuua cooTBETCTBMUA TUMOB TOopUEeBOIro yryziotTHeHmd Bala JJ,OI'IyCTVIMOl‘;I TeMneparty-

pe nepeKaumMBaeMomn XXNAKOCTU

EUMCTPATEYX

Kop Topuesoro AvanasoH TeMnepaTyp, °C | MaTepman NoBepXHOCTH MaTepuran BTOPUYHOro
YNAOTHEHUSA YNAOTHEHUSA YNNoTHeHUs

BAQE 0..+120 AQI EPDM
BAQV 0..+90 AQI FKM
BQQE -25..+120 Q7Q7 EPDM
BQQV -10..+90 Q7Q7 FKM

CopepxaHwe rnnkona [%] CopepxaHue rukons [%]

50 50

40 40

BQQV

30 \ B QE 30

20 \\ 20 \

10 \ 10 \

-25-20 -10 [0] 10 20 30 40 50 60 70 80 90 100 710 -10 ] 10 20 30 40 50 60 70 80 90
TemnepaTtypa [°C] TemnepaTtypa [°C]

Pa6o4yunt Anana3oH yraoTHeHuy Basaad 3 EPDM Pab6o4unt AMana3oH yraoTHEeH MY Baia 3 FKM

MNpaduT / kapbun kpemMHus (BAQIXx)

YronbHbIN FPaduT, MPONUTAHHBLIN CypPbMOW, (A) M MOPOLLKOBbLIM MMOTHLIN Kapbua, KpeM-
HUa (SiC), M3roToBNEHHbIN MyTEM cneKaHua 6e3 Bo3aencTemga aasneHud, (Q1) — LUMPOKO
MCMob3yeMoe coYeTaHMe MaTepPUanoB yrnoTHeHMd. [laHHOe TopLeBOe YN/IOTHEHWE Bbl-
OEePXKUBAET «CyXOM» X0, B TEeYEeHME HECKOMbKUX MUHYT 6e3 cepbe3HbiX MoBpPeXaeHWM, oa-
HaKO «CYXOM» XOO MOXET MPUBECTU K YMEHbLLUEHUMIO CpoKa CNy»XObl YNNOTHEHUS.

Bnarogaps XopoLmM cMa3blBaoLWMM CBOMCTBaM rpachTa YNNOTHEHWME NMOoOXOoONT OaXKe
A9 NMIoXmX yC}'IOBl/IPI CMa3KKn, HaripnmMmep, B I'OpFl‘-IeVI Boe.

A6pa3l/IBHbIe H4aCTuMLbl NPUBOOAT K 6bICTpOMy MN3HOCY FpaCbMTOBbIX noetanen, MO3TOMY Ta-
Ke YNJIOTHeEHNA He MoaxoadaT ANd nepekavymBaHMNA XUOKOCTEN c TBepdbiMM BKITIOHEHNA-
MW. M3-3a Hann4uma CypbMbl B MaTephasne noaBmM>»HOro yriyioTHeHMd He 0oMnyCcKaeTcqd 1C-
Monb30BaHMe OaHHOIO TUMa A9 NUTbeBOW BOAbI.

Kap6un kpeMHusa / kapbua kpemMHua (BQ7Q7x)

TopueBble YMIOTHEHUS C Mapon TpeHWa Kapbug kpemMuus (Q7) / kapbua kpeMHus (Q7)
YCTOMUYMBBI K BO34EMNCTBMIO abpa3mBHbIX YacTuL, 61arofaps BbiICOKOM TBepaocTu. JaHHoe
coyeTaHMe MaTepmarnioB MOXET PaboTaTb NpU TeMrepaTtype nepekadmBaeMom »UOKOCTH
0o +120 °C, ooHakKo Takasg KOMOUHAaLLMA Bbi3blBaeT CUTbHOE CyXOe TPEeHMe, MO3TOMY BaXK-
HO He JonyckaTb paboTy 6e3 cMa3KKU. [ToBepPXHOCTU YMIOTHEHMIN MOTMYT BbITh MOBpPeXxae-
Hbl MEHEE YeM 33 OOHY MUHYTY «CyXOro» Xofa M3-3a Pe3Koro yBenmdeHna tTeMmnepaTtypbl.

OaHHbIN TUN TOPUEBOIO yry1IoTHeEHMA peKoMeHO0oBaH A4 pa6OTbI C MnKondamMu.
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EPDM (BxxE)

TopueBoOe Yr/oTHeEHME Bafa C Pe3MHOBbIMM 4YactaMm m3 EPDM npepgHasHadeHo
0719 BOAbl M BOOHbIX PaCTBOPOB. MaTepuan yCTOMUYMB K MOASPHbBIM PacTBOPUTENAM (Cnup-
Tbl, KETOHbI 1 CITOXHbIe 3PUpPbl), O30HY, MMNKOM, PUIMOMOIMYECKMM PAacTBOPaM, a TakxKe
YaCTMYHO YCTOMYMB K BO3LEMNCTBMIO PAaCTUTENTbHbIX Macen Mpuv HU3KMX TeMnepaTypax. Pe-
3MHa EPDM He ycToMumBa K BO3OENCTBUMIO MMHEPasibHbIX Macers.

FKM (BxxV)

TopueBoe ynnoTHeHre Bana ¢ anactoMepamMu n3 FKM MOXKHO Mcnofb3oBaThb ONn4 nepe-
KayMBaHWA MUHEpParnbHbIX M PacTUTENbHbIX Maces M onpeaeneHHbiX XMMUYeCcKux pac-
TBOPOB. MaTepuan yCToMuMB K BO3OEUCTBUIO KMUCIOT U PU3NOMOTrMUYECKMX PaCTBOPOB,
OONbLUMHCTBY pacTBopuTenen (6eH3uH, TpUxnopatuieH 1 ap.), o3oHy. FKM He ycTon-
UMB K BO3OEWNCTBMIO HEKOTOPbIX MOMSPHbIX pacTBopUTenem (CNnpTbl, KETOHbI 1N CITOXHbIE
2GMpPbl), LLENMOYHbIX YXMOKOCTEW MPU BbICOKMX TEMMNepaTypax, a Takxke dTopa (xnagareH-
Tbl HFC).

MUHMManbHOE N MaKCUMaribHOe aaBneHne

MakcumanbHoe pa60qee paBneHune

MakcumMarnbHoe pa6oqee OaBJ1eHMe YKa3aHO Ha d)l/IpMeHHOIZ Tabnunuke Hacoca.

MakcumManbHoe gaBneHue Ha Bxofae

CyMMa faBfieHund Ha BXO[e Hacoca U aBreHus Hacoca Npu HyneBom nopgade (cM. Q/H-xa-
PAKTEPUCTHKY) OOMKHA BCeraa 6biTb HUYKE MaKCUMaribHO JOMYCTMMOro paboyero gasne-
HWS, Ha KOTOPOE pPaccUYMUTaH KopMyc Hacoca.

MuHMManbHOe gaBrieHMe Ha Bxoge
PekoMeHOyeTCca BCceraa paccuMTbiBaTb MUHMMarlbHOE OdaBfieHMe Ha BXOLde B Hacoc.
[aHHbIM pacyeT 0coBeHHO BaXkeH B criedyoLLmMxX cny4dasx:

npuv TeMnepaType XMOAKoCcTU Boille 25 °C;
pacxon 3Ha4YUTENbHO MPEBbILLIAET 3HaYeHMe HOMMHaNbHOM Moaa4YmM Hacoca (paboyas
TOYKa HaXOOMTCSA B MPaBOWM YaCTUM XapaKTepPUCTUKM Hacoca);
HaCOC YCTaHOBJIEH BblLLEe YPOBHSA NepeKavymMBaeMoOM KUOKOCTH;
CYLLLECTBYET 3HAYUTENbHOE COMPOTUB/IEHME Ha BCAaCbIBAOLLEW TUHWK (OTMHHbIV TPY-
6onpoBof, 60MNblLOe KOMNYECTBO U3rMBOB MW APYIMX MECTHbIX COMPOTUBNEHUIA);

m HU3KOoe paboyee OaBneHMe B cUCTEME.

[na McknroyveHmsa KaBuTaLmm HeobxogMMo y6e,El,l/ITbCF|, 4YTO JaBJieHME Ha BXoOe B HaCoC
60nblle MUHMMaNbHOrO. g OTKPbITbIX CUCTEM pPaCHET BbIMOSTHAETCH Mo cbopMyne:

H=p,x10,2-NPSH-H,-H, - H,
H — BblCOTa BCcacblBaHMA / MMWHWMMalribHOE OaBlieHWe Ha BXo4e, B MeTpaxX.

P, — aTMocdepHoe (bapomeTpuryeckoe) AaBneHMe, B 6apax. Ha ypoBHe Mops 6apomeTpu-
yecKoe JaBfieHne MOXKET BblTb MPUHATO paBHbIM 1 6ap.

NPSH — gonyckaeMbl KaBUTaLLMOHHbIM 3anac, B MeTpaX. 3HadveHre NPSH MOXHO HanTu
Ha KpuBon NPSH npun mMakcMManbHOM pacxone. KpmBaa NPSH nocTtpoeHa Oasa Ka)aoro
KOHKPETHOro Hacoca (cM. pasaen AuarpamMmbel pabodymx XapaKTepUCTUK MM TeEXHNYe-
CKMV INCT AAHHbIX HOcoca B riporpamme rnogbopa MCTPATEX).

Hf — rmgpocrtatndeckme rnotepm Ha TpeHme B nogBoadLlemM pr6OI'IpOBO,EI,e npm MakKCcum-
MaslbHOM Nofade Hacoca, B MeTpax.

H, — DaBneHmne HacbileHHbIX NapoB XWOKOCTK, B MeTpax (CM. Tabnuuy «/JaBrieHne Ha-
CbILL@HHOro rNapa BoAbl»). Hv 3aBUCUT OT TeMMnepaTypbl NepekavymBaeMom XMOKOCTM tm.

H. - KoaddurumeHT 3anaca, B MeTpax. PekoMeHayeTcs MpUHUMaTb MUHUMYM 0,5 M.
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OaBneHUe HacbiWeHHOro napa Bogbl §
o |
t_,°C H, M t_,°C H, M <
|—
0 0,06 65 2,60 <
>
5 0,09 70 325 | =
G
10 013 75 4,03
X
15 017 80 497 m
s 9
20 024 85 6,09 s
1]
25 032 90 7,41 (=]
30 0,43 95 8,97 5
>
35 0,58 100 10,79
40 0,76 105 12,92
45 0,99 110 15,37
50 1,27 115 18,22
55 1,63 120 21,48
60 2,07

MonoxurtenbHoe 3Ha4vyeHune H
Mpumep.

TemnepaTtypa »xmngkoctu: 20 °C

Twun Hacoca: KMG 50-200/219, 2900 06/MuH, 50T
Pacxop: 70 M3/

p,:16ap

NPSH: 2,8 m

H:3 M

H,: 0,24 M

H.O5M

H=1x10,2-28-3-0,24-0,5=366M
MaKcKrMarnbHaa BblCOTa BCacbiBaHUA paBHa 3,66 M.

Ecnum BblumcneHHoe 3HadveHne H nonoxXmTtenbHoe, HAaCOC MOXKeT pa6OTaTb npwm BblCOTeE
BCaCblBaHNHA MaKCMMYM «H» METPOB.

[TonoxxkurenbHoe 3Ha4YyeHue H
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OTpuuaTtenbHoe 3Ha4yeHue H
MNpumep.

TeMnepatypa xngkocTtu: 90 °C

Tun Hacoca: KMG 50-200/219, 2900 o6/MuH, 507
Pacxon: 70 M3/M

p,:16ap

NPSH: 2,8 M

H:3 M

H,: 741 ™M

H:05Mm

H=1x102-28-3-741-0,5=-351 M.
MUHUManbHoe gaBneHmne Ha Bxoae paBHo 3,51 m.

Ecnuv BblUMCIeHHOE 3HaueHMe H oTpuuaTtenbHoe, TpebyeTcd MUHKMMaNbHOe OaBreHue
Ha BXofe, paBHoe «H» MeTpoB.

OTpI/IL[OTeﬂbHOG 3Ha4yeHune H

6. MOHTAXX MEXAHUYECKOW YACTU

dyHOaMeHT U 6eTOHMpoBaHUe

dyHOaMeHT

PekoMeHOyeTcs yCTaHaBNMBaTb HAaCOC Ha BGETOHHbIM PYHOAMEHT, MMetloLMM OocTaTou-
HYH HecylLLy cnocobHOoCTb And obecrnedyeHna MNoCcTOAHHOM CTabubHOM ornopbl BCeMy
HacocHoMY y3ny. DyHAAMeHT A0MKeH nornoLwaTth Nnobble BUMGpaunu, MTMHenHble gedop-
Mauuum 1 yaapbl OT HOPManbHO AENCTBYOWMX c1l. Macca BETOHHOro OCHOBaHUA O0/K-
Ha B 1,5 pa3a NpeBbllaTbh Maccy HacoCHOro arperata. Kpaga dyHOaMeHTa OO/MKHbI CO BCeX
CTOPOH BbIXOOAWTb 33 PaMy-OCHOBAHME He MeHee YeM Ha 100 MM (X).
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Hacoc 6e3 pamsi Hacoc Ha pame

MUHMManbHas BbicoTa pyHAamMeHTa (h, M) MOXeT 6bITb BbluMCIeHa No popMyre:

x 1,5

Hacoc

LxB,xd

6eToH

m — MacCCa HaCoOCa, KT,

Hacoc

L, — OMHa 6ETOHHOIO OCHOBaHMS, M;
B, — WWpKHa 6€TOHHOIO OCHOBaHWS, M;

o) — MNIOTHOCTb 6eTOHa, 06bIYHO paBHa 2200 Kr/M3.

6eToH

YCTaHOBUTE Hacoc Ha QyHOAMEHT U 3abUKCUpyMTe ero. PaMa-oCHOBaHMe OOMKHa MMETb
ornopy Mo Bcel niowaau.

~——_ .

L1 VAN Ll
S

[paBubHAs yCTAHOBKA HerpasuibHasa yCTAHOBKA
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BeTtoHnpoBaHue

BeToHHaa 3anMBKa PaMbl-OCHOBAHMA MO3BO/AET KOMMEHCUPOBATb HEPOBHOCTU dyHOa-
MeHTa, pPaBHOMEPHO pacrnpeaensaeT Bec Hacoca Nno GyHOaMeHTY, racuT Brubpaumm 1 npe-
JoTBpallaeT cMmelleHre. Hacocbl KMG Ha oToenbHOM pamMe Bcermoa MoaroToBfeHbl Ond
6eTOHHOM 3aMBKW. [1/19 HACOCOB C OBYXMOMOCHbBIMU 3MEKTPOOABMIATENAMM MOLLIHOCTbBIO
oT 55 KBT pamMa-ocHoBaHWe OoM»KHa ObiTb 06a3aTeNbHO 3a/1MTa 6eTOHOM A9 NpeaoTBpa-
LleHMa BMGpaLMmM, BO3HMKAIOLLEW B pe3yrbTaTe BpalleHMdA Basa a/1eKTpoaBuratens 1 Te-
YEHUA KUOKOCTU. Mcronb3ymTe paspelleHHbIM K MpUMeHeHUo, 6e3ycagoyvHblii pacTBop.

[0na NpaBUIbHOW 3aNMBKU HEOBXOAMMO MPUMEHATb YCUMMBAKOLME CTallbHble CTEPXKHMU,
norpy>kaemMble B GyHOAMEHT:

2/3xh

MocTponTe Kpenkyto onanybky BOKPYr MecTa, rae niaHupyeTca pa3sMecTuTb GyHOaMEeHT.
TwaTeNnbHO CMOUYMTE MOBEPXHOCTb GyHOAMeHTa, 3aTeM yaanuTe ¢ Heé BClo Boay. 3anof-
HUTe onanybKy 6ETOHHbIM PAaCTBOPOM [0 BEPXHEM YacT paMbl-OCHOBaHMUA.

%

PaMa—OCHOBaHI/Ie\/

s BeTtoH
s
o
h
i f
| ]V /Q J
/; A= ! BblipoBHSAMTE cOMBLUMECS
19-32 MM - o KMHbBS UNU MPOKIaaKM
BblCOTa D> &
6eToHa - O .
9 HeobpabaTbiBaeMbI
Onany6ka crnon dyHOoamMeHTa

PacTBOpP [LOSMKeH MOMHOCTbKO 3aTBEpPAETb 40 NpUcoeanHeHMa TpybonpoBoaOB K HAacocy
(ona cTaHgapTHOM 3anMBKK TpebyeTca 24 Jaca).

MpoBepbTe rarkn 60NToB PyHOaMeHTa 1 3aTAHUTE KX NPW HEOBXOAMMOCTM.

YT06bI 3aLLUNTUTL beH,D,aMeHT OT BO3OEWNCTBMSA BTAXXHOCTW, MOKpacbTe ero OTKpbITble Mo-
BEPXHOCTU KpaCKOl;I Ha Mac/9HOWM OCHOBe, Koraa PacTBOpP Ha6e|oeT MOJIHYIO MPOYHOCTb.

Tpy6Hasa o6BA3Ka

Tpy6onpoBof

Mpw MOHTaXke criefyeT yYMTbIBaTb, YTO Ha KOPMYyC Hacoca He A0/yKHbl MepenaBaTbcd BUO-
paumm oT Tpybonposona. ObpasoBaHMe BO3OyLLHbIX NPOOOK B TPy6OoMpoBoaaX, OCOOEH-
HO Ha CTOPOHE BCacbiBaHMSA HAacoca, OO/MKHO OblTb MCKTKOYEHO.
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PekoMeHOyeTCcqa yCTaHOBKa 3aMopHOM apMaTypbl A0 U Mocfe Hacoca, YTobbl M3bexkaTb
He0oBX0AMMOCTM OMOPOXKHEHNA CUCTEMbI /19 MPOBeAeHUNT TEXHUYECKUX TN CEPBUCHbIX
paboT. KpenneHue TpybonpoBoaoB HEOBXOOMMO BbIMOMHATL KakK MOXHO B/1MXKe K BCachbl-
BalolleMy 1 HanmopHOMy NaTpybKkaM Hacoca. MNepefada HanpaXKeHUA OT KOHTPdNaHLEeB
K Hacocy A0M»KHa 6bITb MCKToYeHa.
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Hacocbl KMG B ncnonHeHuMn E (Kopnyc Hacoca Ha ornopax) OonycKaeTca MOHTUPOBaTb
HernocpeacTBEeHHO B yCTaHOBIeHHOM TpybHoM ob6Ba3ke. OgHaKOo Npu Takoe coeanHeHunmn
HEBO3MOYKHO MpUMeHeHMe BUOPOBCTAaBOK, MO3TOMY A/19 obecnedyeHMnsa HU3KOro YPOBHS
LyMa Mpu aKcnyaTauMm Hacoca, TpybonpoBoabl HEOBX0OMMO 3aKPEenmnTb Ha crelmnanb-
HbIX oropax.
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YcTpaHeHue WyMoB 1 BUbGpaumm

LLIyM 1 BUBpaLMA BO3HUKAIOT MPW BpalleH Bana aNeKTpoaBMraTeis U Hacoca, a Takxke
MPU MPOXOXKAEHUM pabodeln )MOKOCTM Mo TpybaM. Bo3dencTBre Ha OKpY»KaloLLyo cpeay
OTHOCMUTENTbHO 1 3aBUCUT OT MPaBUIbHOCTM MOHTaXa M COCTOAHUA BCEX SMIEMEHTOB CU-
cTeMbl. 9PpPEKTUBHbIMU CPeOCTBaMM NS UCKIOUYeHUs LyMa U BUGpaLuum aBASIOTCS BU-
Bporacsuime onopbl U BUOPOBCTaBKU.

Bubporacdawme onopbl

YTobbl NpenoTBpaTUTb Nepenady BMOPALMIM Ha KOHCTPYKLUMW 30aHUSA, PpeKOMeHOyeTcCs
M30MMPOoBaTb GYyHOAMEHT HAacoCa C MOMOLLIbIO BUBPOTracaALLMX OMnop.

[Ona npaBunbHoro nogbopa BubporacaLiein onopbl HEO6XOAWMbI Crieflytollme OaHHble:

= CWNbl, AeNCTBYOLME Ha BMbGporacaLlme onopsbl;

® 4acTOTa BPALUEHUSA 2MeKTpoABUraTtena C ydeToM perynatopa 4acToTbl BpalleHus
(Mpwv HaNUuUMN);

m TpebyeMbl ypOBeHb raleHuna Bubpaumni B %.

Bbibop BMOpOracsuimMx ornop 3aBMUCUT OT TWMNa YCTaHOBKW. B onpeaeneHHbIX yCIOBUAX He-
MpaBUbHO NogobpaHHble BUGpoOracaLlmMe ornopbl MOryT CTaTb NMPUYMHOM MOBbILIEHUS
YPOBHA BMOpaLUN.

Ecnn Hacoc ycTaHoOBNEH Ha dyHOaMeHTe ¢ BUOporacsaumMmm onopamMu, BUBPOBCTaBKMU
OONYXHbl YCTaHaBNMBaTbCs C obenx CTOPOH Hacoca Ona MNpenoTBpalleHua «waTaHUa»
Hacoca Ha dnaHuax.

Bu6poBCcTaBKU
BuUbpoBCTaBKM yCTaHaBIMBAKOTCA:

® [0/19 KOMMNeHcaumm gedopmMau i, BO3SHUKAOLLMX OT TEMSTOBOIro PacLlLUMpPeHMa U CxKaTug
TpybonpoBoaa B pe3ysbTaTe M3MeHEHUA TeMMNepaTypbl NepekavyrBaeMoM XUOKOCTHY,

m [0/19 CHUXKEHUS MEeXaHMYeCKMX Harpy3okK, Bbi3BaHHbIX PEe3KUM yBeMyeHneM gasne-
HUA B TpybonpoBoaax,;

® 0719 U30IMPOBaHUA KOPMYCHOro LWyMa B TpybornpoBode (TO/bKO pPe3vHOBble BU-
BpoBCTaBKM).

B 3aBMCMMOCTM OT TeMMepaTypbl nepeKaqMBaeMoM XNOKOCTU N JaBNNeEHNA B CUCTEME MO-
rYT MPMMEeHATb Ppe3nNHOBbLIE UT MeTaJlJlTn4eCKne Cl/IJ'IbeOHHbIe BVI6pOBCTaBKl/I.

BMBpPOBCTaBKM He OON»KHbl YCTaHaBNMBaTbCH ONF KOMMEeHcaly HETOYHOCTU MOHTax<a
TpybonpoBoaa (HanpuMep, cMelleHUs GraHLEB Mo LeHTPY).

MUHMMaNbHOE PacCTOAHME OT Hacoca 00 BMBpoBCcTaBKKM cocTtandeT 1-1,5 anameTtpa (DN)
Tpyb6onposoaa. CobnogeHme MMHMManbHOMO PaccTossHKA Mo3BonisaeT n3bexkatb obpaso-
BaHWA TypOyneHTHOro noToka B BUB6POBCTaBKax M obecneymBaeT onTMMarbHble yCNOBUS
019 BCacbiBaHWA MPU MUHKMMaNbHOM NageHuu gaBneHna B HanopHoM Tpybonposoae.

Mpy CKOPOCTU MOTOKa XMAKOCTU 605blie 5 M/C pekoMeHOyeTcs ycTaHaBNMBaTb BU-
OpoBCTaBKKM 6oMbLLEro pa3Mepa B COOTBETCTBUM C AMaMeTPOoM TpybornpoBoaa.

pr60l'IpOBO,D,bI OOJSTKHDbI B6bITb 3acbvn<cv1 POBaHbl TaKNM O6paBOM, yTOObI He O0onyCTtnTb MNo-
ABNeHNA OOMOJTHNTEeMbHbIX Hanp;m(el—u/uh Ha BM6pOBCTaBKaX N Hacoce.

[ONa CHUKEHUS BUSHUSA YCUNUN pacTaXeHna/oxaTra Ha Tpy6onposoa creayeT UCrorb-
30BaTb BUOPOBCTAaBKM C OFPaHUYUTENbHBIMU CTEPXKHAMU. BubposcTaBkM oT DN100 peko-
MeHOyeTcs BCceraa NpUMeHsTb C OrpaHMUYMTENbHbIMM CTEPIKHAMM.
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7. M1OAB0P HACOCA

Mpw nogbope Hacoca HeOBXOOMMO YUUTbIBATD:

= TpebyeMble NapaMeTpbl pacxoda 1 Harmopa;

= TUM NepeKadrnBaeMom KUOKOCTY, ee TeMnepaTypy, NNOTHOCTb U BA3KOCTb, HanM4me
TBEPObIX YaCTULL,

® [JaBfieHUE Ha BXO4e B Hacoc;
KOHDUIYPaLIMIO CUCTEMBI.

TunopasmMep Hacoca
Bbibop TMMopasMepa Hacoca 3aBUCUT OT CNeayoLMX NapaMeTpoB:

= TpebyeMble pacxoq M AaBreHMne B Touke Bogopa3bopa;
noTepw OaBAeHWAa U3-3a Mepenana BbICOT Mexkay TOUKaMU U3MepeHUS;
rnoTepu Ha TpeHue B TpybonpoBoae. MoyeT noTpeboBaTbCa y4eT NoTepb OaBNEeHUS
B CBSI3M C HaNM4meM O/IMHHbIX TPyO, M3rnbos, KnanaHoB 1 T. 4.

» KM/ B oxxmuaoaeMon pabodven Touke.

TrnopasmMep Hacoca MOXKHO BblIGpaTb Ha OCHOBE XapaKTEPUCTUK, MPUBEOEHHbIX B pa3ae-
ne Auarpammbsl pabo4mx XapaKTepUCTUK, NN B rnporpamme noabopa MCTPATEX.

MaTtepuan

Bbibop MaTepmana Hacoca onpenendeTca nepekadnBaeMomn XXMOKOCTbIO (MoapobHee CM.
pasnene Yc/108Msa aKCAyaTaLmMm).

KM Hacoca

B cucTteMax ¢ MOCTOAHHbIM PacXodoM M HaMNopoM pekoMeHayeTca BblbMpaTb TakoM Ha-
coc, y kotoporo Kl B paboyei Touke BM30K K MaKCUManbHOMY.

Mpw NepeMeHHOM BOOOMOTPEONEHUM, a TaKXKe MPU USMEHEHUW pexxiMa paboTbl Hacoca
cnepnyeT BbibMpaTb HAacOC C MakcuMarnbHbIM KM B o6nactn Hanbonee NpoaoIKUTEIbHO-
ro pexxmma paboTbl.
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x
S 8. AMATPAMMDbI PABOYUX XAPAKTEPNCTUK
=
o
~
o 8.1. MossicHeHUda K rpadpmKamM paboumnx XxapaKTe pUCTUK
[
h<t Ha onarpamMmax paboumnx xapakTepUCTUK NpuUBeaeHbl cneaytolime JaHHble:
o 4
§ ——» H
M]']
po - KMG 65-125 ‘ 1
= i 2-MontocHbIN, 50 My,
g 2 28 9
(] — /1 — 2% 177% L0 6
T1] 24 - 137 R e 8% <——
< 1— \f\ / e ) /70 ,
o 204127 o~ 82.9% o 5
- | e S N ~— ~
£ 16 — /120110 |~ ~~
— — | 736% =T T M]
s o —— 79.9% T~ . 5
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[xBT] ] { Nad
9 ] 1 ns7
6 > ] 127
4 /// — — /120-110
=
0 ‘ .
6] 10 20 30 40 50 60 70 80 90 100 710 120 130 140 Q[MMN]€————
T T T T T T T 2
0 5 10 15 20 25 30 35 40 Q] ¢—8=
MNos. OnucaHve
1 TN Hacoca, YMCO MOMOCOB 3MEKTPOABUIATENH, YaCToTa MUTAIOLLIEN CETU
2 OwnameTp paboyero koneca [MM]
3 Mopaya (pacxon) Q [M*M n n/c]
4 [MonHbIM Hanop Hacoca H [M]
5 Kpueas Q/H ansa Kax[moro Hacoca (yTonleHHas NMHNSA 0603HaYaeT peKoMeH0BaHHbIN pabounin ArManasoH)

6 Mmapasnuyeckmnin KM Hacoca (B BUAE NyHKTUPHOM IUHWN)

7 Kpueaa NPSH anga HanMMeHblLuero pasmepa pabodero Koneca

8 Kpueaa NPSH anga Hamnbonbluero pasmepa paboyero Koneca

9 MoLLHOCTb Ha Bany anekTpoasuratens P2 [kBT]

[JononHuTenbHble MOACHEHUS:

1. KpuBble paboumnx xapaKTepUCTUK MOCTPOEHbI A9 BOAbl C KMHEMATUYECKOW BA3KO-
cTbio 1 MM2/c =1 ¢CT (Mpu TemnepaType +20 °C).
2. KpuvBble oToBparkatoT paboume TOUKKM HACOCOB C PA3/IMYHbIM OMaMeTPoOM paboyero
Koneca npuv HOMMHaNbHOM YactoTe BpalleHns (50 ).
. YTONWweHHasa NMHMSA KPUBbIX OTOBparkaeT peKOMeHAyeMbIM paboyni gmanasoH.
. TOHKasA NMMHUA KPWBbIX OTOBPAXKAOT AMana3oH, KOTOPbIN HE PEKOMEHOYEeTCA B KayecT-
Be pabouero. CnenyeT BbI6MpaTb HACOC MeHblero/60obLuero TrnopasMepa.
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. He vcnonb3yiTe Hacochkl Npu pacxofe MeHblle 0,1x Q, , 4Tobbl He AoMNyCTUTL Nepe-

rpe.a.

. Ecnv nnoTHoCTb nepekaymnBaeMom »XMOKOCTY OTNIMYHa oT 1000 Kr/M3, 3HaueHune Heob-

XOOAMMOTIO OaBfieHMa Ha BbIXo4e U3MeHAeTCa NponopumMoHaribHO M3MEHEHUIO M10T-
HOCTU »XUNOKOCTW.

Mpu NepeKaunBaHUM XXUOKOCTEN MNOTHOCTLIO Bbllle 1000 Kr/M3 Heo6XOOAMMO UCTMONb-
30BaTb 3/1EKTPOABUIraTENM BOMbLLEN MOLLHOCTM.

[NyHKTUPHbIE NMHKMM MOKAa3bIBAOT BENUUMHY rnapasimndeckoro Kl Hacoca.
[Jonyckn Ha paboume xapaKTepUCTUKK B cooTBeTcTBUKM ¢ TOCT ISO 9906, knacc 3B:
Mogava Q = + 9%;

Hanop H = + 7%,

MNoTpebngemMas anexkTpoaBmMraTesnieM MoLHOCTb P1 = + 9%;

KMo =-7%.

MNonHbIM Hamop Hacoca (H) paBeH cyMMe mepenaga BbICOT MexAy TOUYKaMn namepe-
HKMQ, Nepenaga AaBfeHna N CKOPOCTHOIo Hanopa:

H = Hre + HCT

Hreo — nepenan BblCOT MeXAy TOHKaMn M3MepeHNA, M,

+H
an

o] aT. H

H — Pa3HOCTb 3HaYEHNM Haropa Ha BCacCbIBatoOLLEN U HaI'IOpHOIZ CTOPOHaX HaCoCa, M;

CTaT.

H — PacyeTHblEe 3Ha4YeHWNAd, OCHOBaHHbIE Ha CKOPOCTU nepeKaqMBaeMoﬁl XNOKOCTU

OVH.

Ha BCacbIBatoLLen 1 HaI'IOpHOVI CTOPOHaX HacCocCa, M.
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8.2. Hacocbl ¢ ABYXMOMIOCHbIMU 31eKTpoaBUraTensamu,
2900 06/MuH
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9. TEXHUHECKMUE OAHHDbIE

9.1. FabapuTHbIe YepTexxu

UcnonHeHue C: c onopamMum Ha afieKTpoaBmraTene 1 Kopryce Hacoca

McnonHeHue D: c onopaMuM TONbKO Ha aneKTpoaBurartene

McnonHeHue E: c onopaMu TONbKO Ha Kopryce Hacoca
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2
M | 244 | C|16| 50 | 32| 4 x @194 x 819 |100|254|249[170| 65 [210|108|180 [ 225|180|162 (164 |15 [342,5] 504 | 210 [ 125 [ 95 | 320 [ 250 | 350 | M12 | 100 | 164 | 188
2 15 [ 262 |C[16[ 50 [32|4 x @19 |4 x @19 [100(254|249|170| 65 |210[108(180 | 225180162 |164|15 [342,5/ 504 [ 210 | 125 | 95 [ 320 | 250 | 350 | M12 [ 100 | 175 | 199
o
I
M 0,75] 206 [E|16] 50 [32(4x @19|4 x @19 (100 — | 121 |93 |65 | — [ — [180|225(180|162|164|—|245,5/287 | 79 | 125 | 95 | 320 | 250 | 200 | M12 | 100 | 53 70
11 [ 236 |E[16[ 50 [32|4x@19|4x @19 100 — |126|93|65| — | — |180|225|180(162|164|—|2455| 297 | 79 |125| 95 [ 320 | 250 | 200 | M12 [ 100 | 59 76
4
15 | 260 | E[16| 50 |32|4x@19[4x@19|100| — | 126 |93 |65 — | — |180(225|180|162 (164 |—[245,5) 337 | 79 [ 125 | 95 | 320 [ 250 | 200 [ M12 | 100 | 60 77
22| 262 |E|16| 50 |32|4x@19|4x@19|100| — | 166 [135[ 65 [ — | — | 180 225|180|162 (164 | —[273,5[370,5| 12 [ 125 | 95 | 320 [ 250 | 250 | M12 | 100 | 74 9l
15 | 105 |E[16| 65 |[40|4x@219|4x@19|80 | — | 110 [162|50 | — | — | N2 [140| M2 | N7 (N8 |—| 226 | 281 | 103 [100 | 70 | 210 [ 160 [ 200 [ M12 | 100 | 42 52
22| N6 |E|16| 65 |40|4x@19|4x@19|80| — | 110 [162(50 [ — | — | 112 (140|112 |7 (118 |—| 226 | 321 | 103 [100 [ 70 | 210 [ 160 | 200 | M12 | 100 | 46 56
2| 3 [127 [E|16] 65 [40|4x819|4x@19|80 | — [120]162|50 | — [ — [ 112|140 — [N7 |18 |—| 254 | 335 | 103 | 100 | 70 | 210 | 160 | 250 | M12 [ 100 [ 53 63
9 4 | 139 [E|16] 65 |40(4x@19|4x@819[80| — [168|110|50 | — [ — [ 112|140 — | M7 |18 |—|254 | 325| 11O |100| 70 | 210 | 160 | 250 | M12 [ 100 [ 55 65
o
¥ 55 |142 [E|16] 65 [40(4x@19|4x@19|80 | — |188|138|50 | — [ — [ 112|140 — (N7 |N8|—| 293 | 350 | 138 | 100 | 70 | 210 | 160 | 300 | M12 [ 100 [ 74 91
0,25| 16 [E|16] 65 [40(4x@19|4x@819(80| — [109|82|50| — [ — [ M2 |140(N2|N7|N8|—| 201|191 | 82 |100| 70 | 210 | 160 | 160 | M12 [ 100 [ 32 42
410,37\ 130 |E|16| 65 |40|4x@19|4x@19|80| — [109(82(50( — | —| 12 [140|M2| M7 N8 |—[ 201|191 | 82 (100 | 70 | 210 | 160 | 160 | M12 | 100 | 32 42
055(142 |E|16| 65 [40[4x@19(4x@19(80 | — [ 121 |93 |50 — | — M2 [140| M2 | N7 |N8|— (226|252 | 79 |100| 70 | 210 [ 160 [ 200 | M12 [ 100 | 36 46
4 | 144 [E|16| 65 |40[4x@19|4x@19[80 | — |168|110|50 | — [ — [132]160 (132|117 |133|—| 254 | 325 | 110 | 100 | 70 [240| 190 | 250 | M12 [ 100 | 56 66
55158 |E|16| 65 |40|4x@19|4x@19|80 | — [188[138(50 [ — | — | 132 (160 | — |17 [133|—[ 293 [ 350 | 138 (100 [ 70 | 240 | 190 | 300 | M12 | 100 | 75 92
2
75 (172 [E|16| 65 |40(4x@19|4x@19|80 | — |188|138|50 | — [ — (132|160 | — [ 117|133 |—| 293 | 388 | 138 | 100 | 70 [ 240 | 190 | 300 | M12 [ 100 [ 79 96
3 N [ 177 [C|16| 65 [40|4 x @19|4 x @19 | 80 [254|249|170| 50 |210(108( 132 | 160 | — [ 117 |133|15| 323 | 504 | 210 | 100 | 70 [ 240 | 190 | 350 | M12 [ 100 [ 151 172
o
N 0,37 134 |E|16| 65 [40(4x@19(4x@19(80| — [109(82|50 | — | — (132|160 |132| N7 |133|—|[ 201 | 191 | 82 |100| 70 [240| 190 | 160 | M12 [ 100 | 33 43
0,55( 151 [E|16[ 65 [40(4x@19(4x@19(80 | — [ 121 |93 |50 — | — 132|160 |132| N7 |133|— (226|252 | 79 |100| 70 [240| 190 | 200 | M12 [ 100 | 37 47
4
0,75 162 [ E|16] 65 |40(4x@19|4x319(80| — 121 |93 |50 | — [ —[132]160 (132|117 |133|—| 226|287 | 79 |100| 70 | 240 | 190 | 200 | M12 | 100 41 51
11 | 177 |E|16| 65 |40|4x@19|4x@19| 80| — [126 (93 (50 — | — | 132 [160|132| N7 [133|—[ 226|297 | 79 [100 | 70 | 240 | 190 | 200 [ M12 | 100 | 46 56
55| 172 |E|16| 65 |40|4x @194 x 319|100 — |188 (13850 [ — | — | 160 (180 |160|140(157 | —|312,5| 350 | 138 [100 | 70 | 265 | 212 | 300 [ M12 [ 100 | 81 98
751188 [E|16] 65 |40(4x @19|4 x 819 [100| — [188|138|50 | — [ — [160|180 [160|140|157 [—|[312,5/ 388 | 138 | 100 | 70 | 265 | 212 | 300 | M12 | 100 | 85 | 102
2
T [206 [D|16[ 65 [40|4 x @194 x @19 [100 254|249 |170| — |210(108[150 | 180 | — [141|157|15[342,5/ 504 210 | — | — [ — — | 350 — |00 | 156 | 181
8 15 [ 219 |D[16| 65 [40|4 x 319 |4 x @19 [100 (254|249 |170| — |210[108[150 | 180 | — (141|157 |15[342,5 504 210 | — | — [ — — | 350 — |[100| 166 | 191
o~
Q
N 0,75 177 [E|16| 65 [40[4x @19|4 x @19 (100 — | 121 |93 |50 | — [ — [160|180 [160[140|157 | —|245,5/ 287 [ 79 | 100 | 70 [ 265 | 212 | 200 | M12 [ 100 | 47 64
11 [ 198 |E[16| 65 [40|4x@19|4 x 819|100 — |126|93 |50 | — | — | 160|180 |160 (140|157 | —|2455| 297 | 79 |100| 70 [ 265 | 212 [ 200 | M12 [ 100 | 52 69
4
15 | 217 |E[16| 65 [40|4x@19|4 x @19|100| — | 126 |93 |50 | — | — | 160 180|160 (140(157 | —[245,5| 337 | 79 |100| 70 | 265 | 212 [ 200 | M12 [ 100 | 52 69
22| 219 |E[16| 65 |40|4x@19|4x 319|100 — | 166 [135[50 [ — | — | 160 [180|160|140(157 | —|273,5[370,5 112 [100 | 70 | 265 | 212 | 250 [ M12 | 100 | 66 83




EUNCTPATEYX

[
[}
T
8 ®dnaHubl Pasmepbl, MM Macca
g
a
1
3 =
o ©
o s
| @ g
I8 S °
gl g 335
=5 o5 I L
e = L X
Bl El &|2% I X .
o|lol m |58 5 S o
19| 2|58 52 2|2 olo v o 5 S
S - = = oo - = = | o
Sl 8|68 s[8 6|58] 4 3 12|« 28| o|lo|T|E[2|5|8]x o8| 3[5[3]|2|2|al|la|x|2]&
N | 21 [E[16[ 65 [40|4 x 19| 4 x @19 [100 254|249 |170| — |210(108|166 | 225 | — [164|172|15[342,5/ 504 210 | — | — [ — — | 350 — | 100 | 160 | 185
15 [230 |D[16| 65 [40|4 x @19 |4 x @19 [100 (254|249 |170| — |210[108| 166 | 225 | — [164(172|15[342,5 504 210 | — | — [ — — | 350 — | 100 | 170 | 195
2185|245 |D|16| 65 |40[4 x @194 x 19 |100|254 249 |170| — [254(108)| 166 | 225 — [164(172(15|342,5 548 210 | — | — | — — | 350 — | 100 | 188 | 213
9} 22 [ 255 |D|16| 65 [40[4 x @194 x @19 (100|279 265 [170| — [241]121[166 | 225|180|164|172|15 3425580 210 | — | — | — — 350 — | 100 | 225 | 250
o
e
N 30 | 260 [D|16] 65 |40(4 x @19|4 x 819 [100| 318 | 292|208 — |305[133| 166 | 225 [200[164|172 (193425670 | 250 | — | — | — — [ 400 | — [100| 281 | 305
15| 219 |E[16| 65 [40|4x219|4x@19|100| — | 126 |93 | 65| — | — |180(225|180|164(172| —[2455 337 | 79 |125| 95 | 320 [ 250 | 200 [ M12 | 100 | 59 76
4122|242 |E|16| 65 |40|4x219|4x@19|100| — [166 [135( 65 [ — | — |180|225[180|164 (172 —[273,5(370,5| 112 [ 125 | 95 | 320 | 250 | 250 | M12 | 100 | 72 89
3 | 260 | E[16| 65 |40|4x@19[4 x @19|100| — | 166 [135]| 65| — | — | 180 [ 225|180(164(172| —|273,5[370,5| 12 | 125 | 95 | 320 [ 250 | 250 [ M12 | 100 | 73 90
22 | 273 | C|16| 65 |40|4 x @19 |4 x 819|125 |279( 265 [170( 65 [241]121]200| 250 [200|200(206(15 [ 398 [ 580 | 210 [ 125 [ 95 | 345 | 280 | 350 | M12 | 140 | 266 | 291
30 [ 298 [ C|16| 65 [40(4 x @19|4 x @19 (125 | 318 | 292 |208| 65 |305[133 (200|250 [200[200|206(19| 398 | 670 | 250 | 125 | 95 | 345 | 280 | 400 | M12 | 140 [ 320 | 345
2
37 | 318 | C (16| 65 [40|4 x @19 |4 x @19|125 | 318|292 [208| 65 |305/133|200(250|200(200({206|19| 398 | 670 | 250 | 125 | 95 [ 345 | 280 [ 400 | M12 [ 140 | 340 | 365
o 45 | 336 | C[16| 65 [40|4 x @194 x @19 125 |356| 315 [208] 65 | 311 [149|200(250|225/200(206|19| 428 | 710 | 250 | 125 | 95 | 345 | 280 [ 450 | M12 | 140 | 416 | 474
M
e
¥ 3 | 283 [E|16| 65 |40[4x@19|4x@19[125| — | 166 |135| 65| — [ — (200|250 [200[200|206|—| 348 |370,5( 112 | 125 | 95 [ 345|280 | 250 | M12 [ 140 [ M5 | 132
4 | 305 |E|16] 65 |40(4x@19|4x@19[125| — [168|115|65 | — | — [200|250 [200]200|1206(— 348 | 325 | 115 [ 125 | 95 | 345 | 280 | 250 | M12 | 140 | M8 135
4
55| 334 |E|16| 65 |40|4x@19|4x 319|125 — |188[138[ 65 [ — | — |200(250|200|200(206|—| 368 | 350 | 138 [ 125 [ 95 | 345 [ 280 | 300 | M12 | 140 | 139 | 156
75 | 344 |E|16| 65 |40(4x@19|4x@19(125| — |188|138| 65| — [ — [200|250[200[{200|206| —| 368 | 388 | 138 | 125 | 95 [ 345 | 280 | 300 | M12 [ 140 [ 152 | 173
3 M |E[16| 65 |50|4x@19|4x@19|100| — | 120 [162|50 | — | — | 132 (160|132 |17 [130|—| 274 | 335 | 103 [ 100 | 70 | 240 [ 190 | 250 [ M12 | 100 | 56 66
4 | 121 [E|16] 65 |50(4x @19|4 x @19 [100| — |168|110|50 | — [ — [132]160 (132|117 |130|—| 274 | 325 | 11O | 100 | 70 [240| 190 | 250 | M12 [ 100 | 58 68
2
55135 |E[16| 65 |50|4x@19|4x@19|100| — [188[138[50 [ — | — | 132 (160 | — |17 [130|—| 313 | 350 | 138 [100 | 70 | 240 | 190 | 300 | M12 | 100 | 77 94
9 75 | 144 [E|16] 65 |50(4x @19|4 x 819 [100| — [188|138|50 | — [ — [ 132|160 — | 117 |130|—| 313 | 388 | 138 | 100 | 70 | 240 | 190 | 300 | M12 | 100 | 80 97
I}
0 0,37| M2 [E|16] 65 [50(4x @19|4 x @19 [100| — [109|82|50 | — [ — 132|160 (132|117 |130|—| 221 | 191 | 82 | 100 | 70 [240| 190 | 160 | M12 [ 100 [ 35 45
0,55| 125 [E|16]| 65 [50(4x @194 x @19 (100 — | 121 |93 |50 | — [ — 132|160 (132|117 |130|—| 246|252 | 79 |100| 70 [240| 190 | 200 | M12 [ 100 [ 39 49
4
0,75| 138 [E|16] 65 [50(4x @194 x @19 (100 — | 121 |93 |50 | — [ — [ 132|160 (132|117 |130|—| 246|287 79 |100| 70 [240| 190 | 200 | M12 [ 100 | 42 52
11 | 144 |E[16] 65 |50|4x@19|4x@19|100| — | 12693 (50| — | — | 132|160 (132 N7 (130(—| 246|297 | 79 |100 | 70 | 240 | 190 | 200 | M12 | 100 | 47 57
55136 |E[16| 65 |50|4x@19|4x@19|100| — |188[138[50 [ — | — | 160 [180|160|125[150|—| 313 | 350 | 138 [100 | 70 | 265 | 212 | 300 | M12 | 100 | 78 95
75 (150 [E|16] 65 [50(4 x @19|4 x @19 [100| — |188|138|50 | — [ — [160|180 [160(125|150|—| 313 | 388 | 138 | 100 | 70 [ 265 | 212 | 300 | M12 [ 100 [ 82 29
2
T [167 [D[16[ 65 [50|4 x @194 x @19 [100 254|249 |170| — |210(108[140|180 | — [125]150|15| 343|504 210 | — | — [ — — | 350 — |00 | 152 | 176
15 [ 177 |D[16| 65 [50|4 x @19 |4 x @19 [100(254| 249|170 — |210[108(140|180 | — [125[150|15| 343|504 210 | — | — [ — — | 350 — |00 | 162 | 186
o
©
g 0,55( 131 |E|16| 65 [50[4x@19(4x@19[100| — [ 121 |93 |50 — | — [160 [180|160|125|150|—|[ 246|252 79 |100| 70 | 265 | 212 [ 200 | M12 [ 100 | 40 50
wn
0,75( 139 |E|16| 65 [50(4x@19(4x @19 (100 — [ 121 |93 |50 — | — [160 [180|160|125|150|—|[ 246|287 | 79 |100| 70 [ 265 | 212 [ 200 | M12 [ 100 | 43 53
4111|158 |E|16| 65 |50|4x@19|4x@19|100| — [126 93 (50 [ — | — | 160 [180|160|125[150|—| 246|297 | 79 [100 | 70 | 265 | 212 | 200 [ M12 | 100 | 49 59
15 | 175 | E[16| 65 |50|4x@19[4x @g19|100| — | 126 |93 |50 — | — | 160 [180|160|125(150|—| 246 | 337 | 79 [100 | 70 | 265 | 212 | 200 [ M12 | 100 | 49 59
22| 177 |E|16| 65 |50|4x @194 x @19|100| — | 166 [135[50 [ — | — | 160 [180|160|125[150|—| 274 [370,5| 112 [100 | 70 | 265 | 212 | 250 [ M12 | 100 | 63 73
T [ 181 [D[16| 65 [50|4 x @19 |4 x @19 [100 254|249 |170| — |210(108[ 153 |200| — [141|162|15[342,5/ 504 210 | — | — [ — — | 350 — |[100 | 156 | 180
15 [ 198 |D[16| 65 [50|4 x 819 |4 x @19 [100 (254|249 |170| — |210[108| 153 |200| — [141(162|15[342,5/ 504 210 | — | — [ — — | 350 — |[100 | 166 | 190
2
18,5 210 |D[16| 65 |50|4 x @19 |4 x 319|100 254|249 |170| — |254[108| 153 [200| — [141[162|15[342,5 548 210 | — | — [ — — | 350 — | 100 | 184 | 208
8 22 | 219 |D|16| 65 |50 4 x @19 | 4 x 819 [100|279 265 [170| — |241[121| 153 |200(180| 141|162 (15 [342,5580| 210 | — | — | — — | 350 — | 100 | 220 | 245
o~
o
wn 10 [ 171 |E[16[ 65 [50|4x@19|4 x @19 100 — | 126 |93 |50 | — [ — [160|200(160( 141|162 |—|245,5 297 [ 79 |100| 70 [265| 212 | 200 | M12 [ 100 [ 66 83
15 | 188 |E[16| 65 |50|4x@19|4x@19|100| — | 126 |93 |50 | — | — | 160 (200|160 141 (162 | —[245,5| 337 | 79 [100 | 70 | 265 | 212 [ 200 [ M12 | 100 | 66 83
4
22| 210 |E|16| 65 |50|4x@19|4x 319|100 — | 166 [135[50 [ — | — | 160 (200|160 141 (162 | —|273,5[370,5| 12 [100 | 70 | 265 | 212 | 250 [ M12 | 100 | 81 28
3 | 219 [E|16] 65 |50(4x@19|4 x@19[100| — | 166 |135|50 | — [ — [160|200(160| 141|162 |—[273,5370,5 112 | 100 | 70 [ 265 | 212 | 250 | M12 [ 100 [ 81 98
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15 [ 205 |D[16| 65 [50|4 x @19 |4 x @19 [100 (254|249 |170| — |210[108| 172 | 225 | — [164[180|15[342,5/ 504 210 | — | — [ — — | 350 — |00 | 171 | 196
18,5(222 |D16| 65 |50|4 x @19 |4 x @19 |100 254|249 |170| — |254[108| 172 [ 225| — [164[180|15[342,5 548 210 | — | — [ — — | 350 — |[100| 188 | 213
2| 22 |233|D|16| 65 |50(4x @194 x 819|100|279(265|170| — [241(121| 172 | 225(180(164(180(15|342,5 580 210 | — | — | — — 350 — | 100 | 225 | 250
9} 30 [ 254 |D|16| 65 |50(4 x @194 x @19 (100|318 [ 292 |208| — [305[133 172 [ 225|200|164|180|19 [342,5/670 | 250 | — | — | — — | 400 — | 100 | 282 | 307
o
o
n 37 | 263 |D|16| 65 [50|4 x 219 |4 x g19|100( 318|292 [208| — |305/133| 172 | 225|200(164[180|19 [342,5/ 670 [ 250 | — | — [ — — [ 400 | — [100| 301 | 326
22| 221 |E|16] 65 |50|4x@19|4x@19|100| — [166 [135[ 65 [ — | — | 180 [ 225|180|164[180|— [273,5[370,5 112 [ 125 [ 95 | 320 | 250 | 250 | M12 | 100 | 73 90
41 3 | 241 |E|16| 65 |50|4x@19|4x@19|100| — [166 (13565 [ — | — | 180 [ 225|180|164[180| —[273,5[370,5| 112 [ 125 [ 95 | 320 [ 250 | 250 | M12 | 100 | 74 91
4 | 263 [E|16] 65 |50(4x @19|4x@19[100| — |168|115| 65| — [ — [180|225(180(164|180|—(273,5/ 325 | 115 | 125 | 95 [ 320 | 250 | 250 | M12 [ 100 [ 76 93
30 | 267 [C|16| 65 |50(4 x @19 |4 x @19 [125 | 318 | 292 |]208| 65 |305(133 | 225|280(225(203|214 (19| 398 | 670 | 250 | 125 | 95 [ 345 | 280 | 400 | M12 | 140 [ 323 | 348
37 | 285 | C 16| 65 |50|4 x @194 x 319|125 | 318 | 292 [208]| 65 [305|133| 225 [280|225|203(214|19| 398 | 670 | 250 | 125 | 95 | 345 | 280 [ 400 | M12 | 140 | 343 | 368
2
45 | 300 | C (16| 65 |50|4 x @19 |4 x 819|125 |356| 315 [208] 65 | 311 |149| 225 (280|225|203(214|19| 428 | 710 | 250 | 125 | 95 | 345 | 280 [ 450 | M12 | 140 | 419 | 478
Fl 55 | 321 [C|16| 65 |50(4 x 819 | 4 x 819 | 125 |406( 372 |350| 65 |349(168| 225|280 — |203|214 (24| 428 | 775 | 210 | 125 | 95 | 345 | 280 | 550 | M12 | 140 [ 513 | 572
M
o}
0 4 | 277 [E|16| 65 |50(4x@19|4x@19[125| — (168 |115|65 | — | — [225]|280(225|203|214— (348 325 | 15 [ 125 | 95 | 345 | 280 | 250 | M12 | 140 | 122 | 141
55| 303 |E|16| 65 |50|4x@19|4x@19|125| — |188[138( 65 [ — | — | 225(280|225|203(214|—| 368 | 350 | 138 [ 125 [ 95 | 345 [ 280 | 300 | M12 | 140 | 142 | 160
4
75 | 331 [E|16] 65 |50(4x@19|4x@19(125| — |188|138| 65| — [ — [225]280(225(203|214|—| 368 | 388 | 138 | 125 | 95 [ 345 | 280 | 300 | M12 [ 140 [ 156 | 178
M | 344 | C|16| 65 |50|4 x @194 x 319|125 |254|249(170( 65 [210]108| 225 [280|225|203(214 (15| 398 | 504 | 210 [ 125 [ 95 | 345 | 280 | 350 | M12 | 140 | 218 | 243
4 | M5 [E|16| 80 |65(8x@19|4x@19[100| — |168|110|65| — [ — [160|180 [160| N7 |146|—| 274 | 325 | MO | 125 | 95 [280| 212 | 250 | M12 [ 100 | 62 72
551127 |E|16| 80 |65|8x@19|4x@19|100| — 18813865 — | — | 160 [180|160| 117 [146|—| 313 [ 350 | 138 [ 125 [ 95 | 280 | 212 | 300 | M12 | 100 81 98
2
75137 |[E|16] 80 |65(8x@19|4 x 819[100| — |188|138| 65| — [ — [160|180 [160| 117 |146|—| 313 | 388 | 138 | 125 | 95 | 280 | 212 | 300 | M12 | 100 [ 84 101
wn
o~
5 T [144 [C|16[ 80 [65|8x @19 |4 x @19 [100 254|249 (170| 65 |210(108[160 | 180 | — [ N7 |146|15| 343 | 504 [ 210 | 125 | 95 [280| 212 | 350 | M12 [ 100 | 157 | 181
©
0,55| 121 [E|16| 80 [65(8x@19|4x@19(100| — | 121 |93 |65| — [ — (160|180 (160|117 |146|—|246 | 252 | 79 | 125 | 95 [280| 212 | 200 | M12 [ 100 | 43 53
410,751 130 | E|16| 80 |65|8x@19|4x@19|100| — [ 121 (93 (65| — | — | 160 (180 |160| N7 [146|—| 246|287 | 79 [125| 95 | 280 | 212 | 200 [ M12 | 100 | 46 56
11 | 144 | E[16] 80 |65|8x@19|4x@19|100| — | 126 |93 (65| — | — |160|180 (160|117 [146|—| 246|297 | 79 [125| 95 |280| 212 | 200 | M12 | 100 | 52 62
75 (143 [E|16] 80 |65(8x@19|4x@19[100| — |188|138| 65| — [ — [160|200(160|127|161 [—| 313 [ 388 | 138 | 125 | 95 | 280 | 212 | 300 | M12 | 100 | 85 | 102
N [ 157 [D[16[ 80 [65|8x @19 |4 x @19 [100 254|249 |170| — |210(108[146 |200| — (128|161 |15| 343 | 504 210 | — | — [ — — | 350 — |00 | 154 | 178
2
15 [ 173 |D[16| 80 [65|8 x @19 |4 x @19 [100(254| 249|170 — |210[108|146 | 200| — [128|161|15| 343|504 210 | — | — [ — — | 350 — |00 | 165 | 189
8 18,5177 |D[16| 80 |65|8 x 819 |4 x @19 |100 254|249 |170| — |254[108| 146 [200| — [128(161|15| 343|548 210 | — | — [ — — | 350 — | 100 | 182 | 206
)
© 0,75] 135 [E|16| 80 [65(8x @194 x @19 (100 — | 121 |93 | 65| — [ — [160|200(160|127|161 |—| 246|287 [ 79 | 125 | 95 [280| 212 | 200 | M12 [ 100 | 47 64
11 | 149 | E[16] 80 |65|8x@19|4x@19|100| — | 126 |93 (65| — | — | 160 |200(160(127 [161 |—| 246|297 | 79 [125| 95 |280| 212 | 200 | M12 | 100 | 52 69
4
15 ]165 |E[16] 80 |65|8x@19|4x@19|100| — | 12693 |65| — | — | 160200160127 161 |—| 246|337 | 79 (125 95 |280| 212 | 200 | M12 | 100 | 52 69
22| 177 |E|16| 80 |65|8x@19|4x319|100| — | 166 13565 — | — | 160 [200|160|127 (161 | —| 274 [370,5| N2 [ 125 | 95 | 280 | 212 | 250 [ M12 | 100 | 67 84
N [162 [D[16 80 [65|8x @19 |4 x @19 [100 (254|249 |170| — |210(108(163 | 225 | — [149|173|15[342,