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O koMnaHuu

CNP — Begywui npousBoauTens B
cdepe HacocHoro obopynosaHus: 6onbLuas
HOMEHKNaTypa NpoAYKLMKN, KpYNMHOCEPUNHOE
NPOUN3BOACTBO W HalaXeHHbIA cObIT Mo
BCEMY MUPY.

KomnaHus 6bina ocHoBaHa B 1991 rogy,
a yxe B 2019 rogosor 06bEM NpoOM3BOACTBA
CNP npeBbicunn 1 000 000 eauHuy
NPOMbILLNIEHHOro 060pyAOBaHNS C BbIPYYKOW
bonee 4 munnunapgoB taHen. B cocTas
KOMMNaHuM BXoAuT 17 NpOM3BOACTBEHHbIX
nnowanok. [llokasatenu  npogommkaroT
yBENNYMBATBLCA, AEMOHCTPUPYS ABYKPATHbIN
rogoBOW POCT.

OdumuymnansHoe ToproBoe NpeacTaBuT-
enbctBo CNP Ha Tepputopumn PP cosgaHo
B 2015 rogy. K 2020 rogy B CHI" pa3ssépHyTa
avnepckas cetb u3 6onee yem 500
KOMMNaHuWM, cknagbl, cobcTBEHHas
cepBucHada cnyxba n cepTuduLMpoBaHHbIE
CEpPBUCHbIE LIEeHTPbI N0 BCEN CTpaHe.

MmaBHaa uenb kKomnaHunm — obecneyeHue
BbICOKOrO KayecTBa npeanaraemMoro obopyaoBaHus.
OT0 NO3BONUIIO MPONTK CEPTMAMKALMIO KadecTBa No
ISO9001 B 2003 roay, B 2006 rogy - aKOMOrnM4YecKyto
no 1SO14000, a B 2007 rogy nameputenbHyo —
ISO10012 2003. KomnaHus cneumanmsmpyeTcs Ha
BbiMyCKe LEHTPOOEXHbIX HACOCOB C BbICOKOM
3HEepProaHHeKTUBHOCTBIO.

OTpenbHoe BHMMaHue yaensieTcs LeHTpobex-
HbIM HacocamM W3 HepXaBelLlen cTann mnmnepe-
A0BbIM CUCTEMAM UHTENNEKTYaNnbHOMo ynpaBeHus:.
BeptukanbHble «in-line» Hacocel TD u CDL,
KOHCOIbHbIE N KOHCOJIbHO-MOHOOMNO4YHbIE NISO
n NIS, Hacocbl ¢ pabounm Konecom ABYXCTOPOHHErO
Bxoga cepum NSC, nonynorpyxHble Hacoca cepumn
VTC n VTM, wnamosble ZLB, kaHanu3auMoHHbIE
WQ wu mHorue pgpyrve. KomnaHus npegnaraet
LWWMPOKNIN cnekTp obopydoBaHWa nog camble
pa3Hoobpa3sHble 3aaauun.

CopnepxaHue

MapkupoBka

OnekTpoasuraTtenb

Ycnosuga akcnnyartauum

ObnacTb NnpumMeHeHUs

MunHumanbHoe gaBneHue BcacbiBaHns NPSH
MakcumanbHasa TeMmnepaTypa okpyXatolen cpeibl U BbicoTa
KoHcTpyKums

TpebGoBaHus K ycTaHOBKe

Bug B paspese

Pa6oTa c rpacduyecknmmn

lMosicHeHUe K xapakTepucTMKam

OnopHaga nnuta

Npadunyeckne xapakrepnctnkm TD32
Tabnuua xapakTepuctuk n pasmepbl TD32
Mpadunyeckne xapakrepuctmkn TD40
Tabnunua xapakTepuctuk n pasamepsl TD40
paduyeckue xapaktepucTtukm TD50
Tabnuua xapaktepucTtuk n pasmepbl TD40
Npadunyeckune xapakrepuctnkm TD65
Tabnuua xapakTepuctuk n pasmepsl TD65
Mpadunyeckme xapakrepuctmukn TD80
Tabnuua xapaktepucTtuk n pasamepbl TD80
padunyeckue xapaktepuctukmn TD100
Tabnuua xapaktepuctuk n paamepbl TD100
padunueckme xapaktepuctukn TD125
Tabnuua xapakTepuctuk n pasamepbl TD125
Mpadunyeckme xapakrepuctmkn TD150
Tabnuua xapaktepuctuk n paamepol TD150
padunyeckue xapaktepuctukn TD200
Tabnuua xapaktepucTtuk n paamepbl TD200
Mpadumueckue xapaktepuctukm TD250
Tabnuua xapakTepuctuk n pasamepsl TD250
padunyeckme xapakrepuctmkn TD300
Tabnuua xapaktepuctuk n paamepsl TD300
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Mopgenb

Tabnuua 1 (npogonxeHune)

HanpsaxeHue [B]

Ne Moaens ] o (o6 /] 1x220 B 3x380 B
P2 [kBT] P2 [kBT]
83 | TD200-36/4 300 36 45
84 | TD200-47/4 300 47 55
85 | TD200-53/4 300 53 75
86 | TD200-12.5/4 400 12.5 22
87 | TD200-20/4 400 20 30
88 | TD200-23/4 400 23 37
89 | TD200-27/4 400 27 45
90 | TD200-32/4 400 32 55
91 | TD200-43/4 400 43 75
92 | TD200-50/4 400 50 90
93 | TD250-16/4 500 16 30
94 | TD250-19/4 500 19 37
95 | TD250-22/4 500 22 45
96 | TD250-29/4 500 29 55
97 | TD250-36/4 500 36 75
98 | TD250-47/4 500 47 1450 90
99 | TD250-56/4 500 56 110
100 | TD250-12.5/4 630 12.5 30
101 | TD250-14/4 630 14 37
102 | TD250-17/4 630 17 45
108 | TD250-20/4 630 20 55
104 | TD250-26/4 630 26 75
105 | TD250-32/4 630 32 90
106 | TD250-40/4 630 40 110
107 | TD250-50/4 630 50 132
108 | TD300-15/4 900 15 55
109 | TD300-20/4 900 20 75
110 | TD300-25/4 900 25 90
111 | TD300-30/4 900 30 110
112 | TD300-35/4 900 35 132
113 | TD300-44/4 900 44 160
114 | TD300-55/4 900 55 200

M O'D' eJib Tabnwuua 1 (npogonxeHne)
HanpsxeHue [B]
Ne Mogens Q H A 1x220 B 3x380 B
[m3/4] [m] [06/MUH]
P2 [kBT] P2 [kBT]
42 TD65-68G/2 50 68 22
43 TD65-85G/2 50 85 30
44 TD80-41G/2 50 41 11
45 TD80-48G/2 50 48 15
46 TD80-13G/2 50 13 3
47 TD80-18G/2 50 18 4
48 TD80-23G/2 50 23 5.5
49 TD80-29G/2 50 29 7.5
50 TD80-32G/2 70 32 11
51 TD80-38G/2 80 38 15
52 TD80-47G/2 80 47 18.5
53 TD80-54G/2 80 54 2900 22
54 TD80-67G/2 80 67 30
55 TD100-9/2 50 9 2.2 2.2
56 TD100-15/2 60 15 4
57 TD100-17G/2 80 17 5.5
58 TD100-22G/2 80 22 7.5
59 TD100-27/2 100 27 11
60 TD100-33/2 100 33 15
61 TD100-40G/2 100 40 18.5
62 TD100-48G/2 100 48 22
63 TD100-52G/2 130 52 30
64 TD125-11G/4 120 11 1450 5.5
65 TD125-14G/4 120 14 7.5
66 TD125-19G/4 140 19 11
67 TD125-22G/4 160 22 15
68 TD125-28G/4 160 28 18.5
69 TD125-32G/4 160 32 22
70 TD125-40G/4 160 40 30
71 TD125-48G/4 160 48 37
72 TD150-12.5G/4 200 12.5 11
73 TD150-17G/4 200 17 15
74 TD150-22G/4 200 22 1480 18.5
75 TD150-25/4 200 25 22
76 TD150-33/4 200 33 30
77 TD150-40/4 200 40 37
78 TD150-50/4 200 50 45
79 TD200-16/4 300 16 18.5
80 TD200-19/4 300 19 22
81 TD200-24/4 300 24 30
82 TD200-31/4 300 31 37
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BBeneHune

Hacocel cepun TD — opgHocTyneHuatble
LeHTpobexHble BepTuKanbHble «in-line» Hacochl,
obopynoBaHHbIe CTaHAAPTHLIM 3NEKTPOABUraTenem u
TOPLUEBLIM YMITOTHEHNEM.

KoHCTpyKUMNSA AaHHbIX HACOCOB C KCYXUM» POTOPOM
AenaeT ux MeHee YyBCTBUTENMbHLIMU K BKMOYEHUSIM B
nepekayMBaemMon cpeae, No CPaBHEHMIO C NOAOOHbIMU
HacocaMm C « MOKPbIM» POTOPOM.

Hacocbl CKOHCTPYMpOBaHbI TakK, YTOObl UX MOXHO
Obino cHATb ¢ TpybonpoBoaa 6e3 pa3bopku CUCTEMBI.
CnepoBatenbHo, gaxe Ansd caMblx 60MbLINMX HACOCOB
cepBUCHbIE paboTbl MOryT BbITb NPOBEAEHbI NULLL OOHUM
YernoBeKoM.

MapkunpoBka

TD50-24G/2
TD50-24 G /2

:

Yncno nontocos anekTpoasuraTens
HoBoe nokoneHune
HomuHanbHbIM Hanop, M

HomuHanbHbIM gnameTp
BcacblBaHUA U HarHeTaHus (DN), Mm

LIMpKynALUMOHHBIN Hacoc

onekTpoaBuraTens

[1ByXnontocHble 1 YETbIPEXMOMIOCHbBIE 3NEKTPOLBU-
raTtenu ¢ BO34yLHbIM OXNaXaeHNeM.

¢ CrteneHb 3awmTsl: IP 55

» Knacc usonaumn: F

» CraHgapTHoe HanpsbkeHune 50 'y;
1x220-230/240 B
3x200-220/346-380 B
3x220-240/380-415B

YcnoBuda sakcnnyaTtauum

MopxoanT onsa paboTbl C YUCTbIMK, ManoBS3KNMU,
HearpeccuBHbIMU 1 B3pbIBOOE30NACHBIMY XUOKOCTAMM
6e3 TBEPAbIX UNU ANMHHOBOMOKHUCTBIX BKITHOYEHUN.
KngkocTb HE [OMmKHA MeXaHUYeCcKn UMM XMMUYECKN
BO3OdencTBOBaTb Ha Martepuman Hacoca. Ecnwu
KMHemaTmndeckas BA3KOCTb WUIM NNIOTHOCTb NepekavnsBae-
MOW cpefbl Bbille, 4YeM Yy BOAbl, rMapaBnundeckune
XapaKTEPUCTUKN Hacoca CHUXaTCs, a noTpebnsaemas
MOLLIHOCTb — YBENM4YMBaAETCH.

 TemnepaTypa nepekayMBaemMoWm XUOKOCTWU:
ot-15°Cpno110°C;

* MakcumanbHoe paboyee gaerneHue: 12 6ap;

* MakcnmanbHass TemnepaTtypa okKkpyxatoLlen
cpeabl: +40° C;

* MakcumanbHas BbicOoTa Haj ypOBHEM MOpS:
1000 m;

* HanpaBneHwe BpalleHUsa: No YacoBOW CTpeske
(cMOTpeTb BHW3 CO CTOPOHbI ABUraTENS).

ObnacTtb NPUMEHEHMUS

Hacoc TD — yHuBepcanbHbIn NPOAYKT, KOTOPbIV
MOXeT rnepekaumBaTb pasnuyHble cpeabl:  OT
BOZONPOBOAHON BOAb! A0 NPOMBbILUSIEHHBIX XXUAKOCTEN. B
OCHOBHOM MCMOMb3yeTcs B kayecTBe obopyaoBaHus ang
nepekaykun, HarHeTaHus 1 LMpKynsauun. Hanpumep:
CUCTEMbI BEHTUMNALMW U KOHANLMOHNPOBAHWS;
CUCTEMbI OXNaXAEHUS;

CUCTEeMbI ropa4ero n xonoaHoro BOAOCHabXeHWs;
nepekadyka npoMbILLTIEHHbIX XNOKOCTEN;

C1CcTeMa 30HaJ1bHOro OTornneHnA.
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MunHnmanbHoe aasneHne scacbiBaHnsa NPSH

Ecnu pgaBneHue B Hacoce HUXe, YeM [aBreHue
HacCblLLEHHbIX MapOB NepeKkaynBaemMomn XnaKoCcTn, MOXeT
BO3HWKHYTb KaBuTauus. YToObl um3bexaTb 3TOroO,
pekoMeHOyeTCsi NoJAepXuBaTb Ha BCacbiBaHUM
JaBrneHne He Huxe H, koTopoe onpegenseTcs
napameTpamMu UCMONb3yeMOro Hacoca, rmapaBrn4yecku-
MU  XapakTepucTMkamum CUCTEMbl W [aBlEHUEM
HacCbILWEHHbIX NapoB MNepekavYnBaemMomn KUOKOCTMU.
PacuyeT Heobxogumoro aaBneHuss H MOXXHO BbINOMHUTL
no doopmyne:

H = Pbx10.2-NPSH-Hf-Hv-Hs

H (M) — MakcMmanbHas BbicOTa BCacblBaHWS;

Pb (6ap)—aTtmocdepHoe gaBneHue;

[laBneHune B 3aKpbiTOM TPyOONpoBOoAe MOXET ObiTb
NPVHATO B COOTBETCTBUU C AaBreHnem (6ap) B 3aKpbITom
cucteme.

NPSH (m) — napameTp Hacoca, xapakTepusyroLLuii
BCaCbIBaOLLYHO CMOCOBHOCTb;

3HaveHne NPSH mMoxeT 6bITb Nony4eHo no KpMBon
NPSH Ha rpaduyeckmx xapakTepucTukax Hacoca npm
MaKkcumarnbHow nogade.

Hf (M) — cymmapHble rugpaBnuyeckne notepwm
Hacoca BO BcacbiBallem TpybonpoBoae npu
MakcuMansHom nogavye;

Hv (M) — gaBneHune HacblIWeHHbIX napoB paboyen
XMAKOCTY;

3HauyeHne Hv 3aBuCUT OT TuMa XUOKocTn n eé
pabo4yer Temneparypsbl.

Hs (m)—3anac;

MwuHnmansHoe 3HavyeHne Hs—0,5 m.

Ecnu paccunTtaHHas BenmdmHa H nonoxurensHa, To
Hacoc MoOXeT paboTaTb B [pJaHHOW cucteme 6e3
aktmBaumn. Ecnu paccuyutaHHas BenuymHa H
oTpuuaTtenbHa, TO YPOBEHb XWUOKOCTU AOSKEH ObIThb
BbillEe YPOBHHA YCTAHOBKM Hacoca (MWHWManbHOEe
[aBreHve Ha BXOAE JOMKHO PaBHATLCA 3Ha4YeHuo H).

MpumedaHue: Kak MpaBuMno, BbllEeYyKa3aHHbIN
pac4yeT He BbIMNOHAETCS.

3HayeHne «H» cnegyetr paccuuTbiBaTb B
crnegyoLwmx cnyyasx:

1. Bbicokag TemnepaTypa paboyen >XUAKOCTU
3HAYUTENBHO MPEBLILLIAET HOMUHATBHYIO;

2. TlMopaya paboyel KMAKOCTU 3HAYUTENBHO
NpeBbILAeT HOMUHWATBHYIO;

3. OTHOCUTENbHO Oonbluas BbICOTa BCaCbIBaHUSA
unu gnvHa noaeoasiero TpybonpoBoaa;

4. Hnakoe gaBneHne CUcTeMsl;

5. VimetoTca 3HauuTenbHble CONPOTMBEHUS Ha
Bxofe (unbTpbl, KNanaHbl N T.4.).

T Hy
[c] [m]
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130
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NPSH L g0
ast 90 — :
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80 - 5.0
Pb - 4.0
70 = 3.0
60 = 20
- 15
- 50
— _ - 1.0
—d  Hy 40 - 08
- 0.6
— 30 04
—> o
_ ) 0102
10 —
- 0.1

MakcnmanbHaga Temnepartypa
OKpyXatlLien cpeqbl

Ecnn Hacoc pabotaeTr npu Temnepatype
oKkpyxatowien cpeapl Boiwe 40°C nnu Ha BbiCcOoTe Hafa
ypoBHem wmopsa 6Gonee 1000 m, TOorga BbIXxogHasi
MOLLHOCTb anekTpogsuratena P2 0Oygetr Huxe
HOMMHaNbHOM M3-3a HWU3KOW MNIOTHOCTM BO3AyXa W
nnoxoro oxnaxpgatoLlero acpdekta. MNpu pabote B Takmx
YCNOBUSAX MOLLHOCTb 3rekTpoaBuratens goimkHa 6biTb
yBenuyeHa Ha NpOoLEHT, KOTOPbIA MOXHO ONpeaenuTb No
rpadouky, NpUBEAEHHOMY HUXKE.

1090 22?0 3590

BbicoTa Hap ypoBHeM mops4 [M]

P2
[%]

100
90
80
70
60
50

20 25 30 35 40 45 50 55 60 65 70 75 80
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KoHCTpyKLUS

Hacocbl cepumn TD aBnsitoTCA MOHOOMOYHBIMU, M COCTOAT M3 CTAHAAPTHOIO aCMHXPOHHOIO SNEKTPOABUraTensi U HACOCHOWN
YyacTu, KOTopble COeAMHEHbI NepexoaHbiM dnaHuemM. BXxoaHoW 1 BbIXOOAHOW NaTpyOKkM MMEKT OOUHAKOBLIN AMaMETP U
pacnonoXxeHbl Ha ogHon nMHMK. KoHueBOe ynnoTHeHWe Bana — TOpUEeBOe, OAMHAPHOE, Hepasrpy>KeHHoe. YNnoTHeHne
HACOCHOWN KaMepbl — YNNOTHUTENBbHOE KOMbLIO KPYITOro Ce4YEeHUs.

Ban Hacoca X&cTko coeanHEH C BarioM 3MeKTpoAaBMratens npyv nomoLwm cneyunansHon mydtel. KOHCTpyKUMa Hacoca
NO3BOSISIET CHATL FONIOBHYHO YaCTb HAcoca (aBuraTenb ¢ nepexogHbiM doraHuem n pabounm konecom) 6€3 NonMHOro AeMoHTaxa
c TpybonpoBoga.

Mpun TexHMYecKkom 06CnyxmMBaHUM 45 N30MAUUK OT Tpyb6onpoBoAa MOXET MCMONb30BaTLCA MMyXom drnaHeL.,.

Pasmep coeauHuTenbHbix (naHueB HacoCcOB COOTBETCTBYeT cTaHgapTy GB / T 17 241.6, 1SO7005-2 knacc
nasneHns — PN16.

TpeboBaHUA K yCTaHOBKE

B 3aBMCMMOCTU OT MOLLHOCTM HACOCOB CYLLIECTBYHOT pasnmyHble TpeboBaHMs N0 yCTaHOBKE, KOTOPbIE MPUBEAEHbI HAXE:

1. Hacocbl ¢ mMowWHOCTbI0O ABuratensa o 2.2 kBT BKMOYMTENbHO MOryT ObiTb YCTAHOBMEHbI HEMOCPEACTBEHHO Ha
TpybonpoBogd, Npu ycrioBUW, YTO OH pacCcynTaH Ha Takyl Harpy3ky. B npoTMBHOM crnyvae Hacoc [ofmkKeH ObiTb yCTaHOBMEH
C MOMOLLbHO KPOHLUTEMHOB Ha NSINTE-0CHOBAHNN.

2. Hacocbl ¢ MowHOCTb0 aBuratens Hwxke 2.2 kBT BKNOYMTENBHO MOryT ObiTb YCTAHOBMEHbI TOPU3OHTAlNBHO UMK
BEPTMKANbHO NO OTHOLLEHMIO K TpybonpoBoay. Hacockl ¢ MOLHOCTLIO Bbille 2.2 KBT ycTaHaBnNmnBakTCA TONbKO BEPTMKArbHO No
OTHOLLIEHWMIO K TPyBonpoBoay (cM. puc. 2-A).

3. Hacocbl gonmxHbI BcTpanBaTbes B Tpy6onposogbl 6e3 yeunuin, 4Tobbl n3bexars HeraTMBHOTO BIMSAHMSA Ha paboTy Hacoca.

4. Hacocbl JOMXHbI YCTaHaBNMBaTbCS B MeCcTax C JOCTaTOMHbIM OXnaxaeHveM. TemnepaTypa oxnaxgarolero Bo3gyxa
[omKHa ObITb He Bbilwe 40°C.

5. Ecnn Hacockbl yCTaHOBMEHbI Ha OTKPLITOM BO3AyXe, TO AoMkHA BbiTh obecneyeHa 3almTa anekTpuyYeckux KOMNOHEHTOB
Hacoca oT nonagaHus Bnaru.

6. [Ins yno6cTtBa obCcnyXmnBaHus, Hag HAacCOCOM AOJKHO ObITb AocTaTodHO MecTa. MuHumym 300 MM OOSKHO ObITb
OCTaBMneHo AN HacoCOB MOLLHOCTLIO HUXe 5.5 KBT u MrHuMym 1 000 MM. — 4151 HACOCOB C MOLLIHOCTLI0 ABuratens Bolle 5.5 kBT
(BkntoumTeneHo). Cwm. puc. 2-B.

7. Ansa cHwkeHua Wwyma n Bubpaumu, a Takke ns obecnevyeHns 4onroBeqHon paboTbl, HACOChI AOMMKHbI YCTaHABNMBATLCSA
Ha 6eToOHHOM byHOaMeHTe, MMetoLEeM AOCTaTOYHYI0 HeCcyLylo cnocoBbHOCTb ANns TOro, 4Tobbl 06ecneynTb NOCTOSHHYIO
cTabunbHy0 onopy BCEMy HaCcOCHOMY arperaty. PyHaamMeHT JomKeH ObITb B COCTOSAHMM NOrnoLwarh ntobble BUbpaumm, MMHENHbIe
pnedopmaunmn 1 ygapbel. Macca 6eToHHOro oyHaameHTa gosmkHa ObiTe B 1.5 pasa 6onblie Maccbl HACOCHOTO arperara.
Cwm. Puc. 2-C.

8. Hacocbi TD32 ... TD150 no 3anpocy MoryT noCTaBnsTLCA BMECTE C MNUTaMU-OCHOBaHUAMN.

Ons mouwHocTu < 2,2kBT Ona mouwHocTn < 5,5kBT

300

Onsa mowHocTn = 5,5kBT

1000

Puc. 2-A Puc. 2-B Puc. 2-C

7| GCNP

Bua B paspese TD32-TD150 Bua B paspese TD200-TD250

DB

[2][é)]

e |

Tabnuua matepnanos TD32-TD150  Tabnuua matepunanos TD200-TD250

Ne HaunmeHoBaHue getanu Matepunan Ne HavnmeHoBaHue getanu Matepuan
1 Kopnyc Yyryn HT200 1 Kopnyc Yyryn HT200
YyryH HT200/ YyryH HT200/
2 PaGouee koneco Hepx. ctans ZG07Cr19Ni9 2 PaGouee koneco Hepx. ctane ZG07Cr19Ni9
3 dnaHuesbI agantep YyryH HT200 3 dnaHueBsbI agantep Yyryn HT200
Kapbup rpacduta/ Kapbwupg rpadurta/
4 TopueBoe ynnoTHeHne Kap6u KpemHits 4 TopueBoe ynnoTHeHue Kap6un KpemHus:
HepxaBetowas ctanb Hep>aBetowas ctanb
5 3awmnTHasa nnacTuHa 06Cr19Ni10 5 3awWunTHaga nnacTuHa 06Cr19Ni10
HepxaBetowas ctanb YrnepogucTtas ctanb
6 Ban 20Cr13 6 Mydra ZG270-S00
. HepxaBetowas ctanb HepxaBetowas ctanb
7 Bo3gywHbIn knanaH 20Cr13 7 Ban 20Cr13
Konbuo ByTaaneH- HUTPUNbHbLIN o HepxxaBetowas ctane
8 YNNOTHUTENBHOE kay4dyk (NBR) 8 BosaywHeiit knanak 20Cr13
Hepxasetowas crans Konbuo ByTagueH- HUTPUNbHbBIN
9 3arnywka 20Cr13 9 YNNOTHUTENbHOE kayyyk (NBR)
HepxaBetowas ctansb
10 3arnywka 20Cr13
FCNP | 8



Bua B paspese TD300 PaboTa c rpadomkamum xapakTepucTuk Hacoca

MpuHUMN paboTbl ¢ rpadMyecKUMm XapakTepucTMKaMm HacoCOB:
2900 06/MNH «— HomuHanbHas yactoTa

{ [H] BpallleHns
‘ M
50 TD32 <+— Cepusi Hacoca
45
-40G/2 < Mopenb
40
-33G/2 T
35
\
——
30
-21G/2
25
< PacxogHo-nepenagHas
15 XapakTepucTuka.
ToncTbIMU INHNAMM
10 BblAeneH
5 pekoMeHayeMmbilii
paboynii guanasoH.
0
0 2 4 6 8 10 12 14 16 18[m3/4]
P2
[kBT]
5
4
40G/2
3 — 3aBUCMMOCTb
_—— anc MOLLIHOCTH OT pacxofa.
5 —_— — ) Kaxpon mogenu
| — —— 21G/2 COOTBETCTBYET KpMBas
1 . MOLLHOCTHU.
I ————
0
0 2 4 6 8 10 12 14 16 1Q[M3/4]
n NPSH
Tab TD300 %] []
abnvua matepuanos 70 S
60
Ne | HammeHoBaHwe getanm Martepuan 50 //V G2 10k Kng (n)
< nBas Hacoca
KoBkuiA yyryH T ] P n
1 Kopnyc 40 8
PTY QT500-7 —— NPSH(-33G/2, -26G/2, -21G/2,
30 ~ -18G/2, -14G/2) 6
9 Yyryn HT200/ — <+ Kpueas NPSH
PaGouee koneco Hepx. ctans ZG07Cr19Ni9 20 7 —/L 4
10 2
3 dnaHueBbI agantep YyryH HT200 0 0
Kap6ug rpacuta/ 0 2 4 6 8 10 12 14 16 18[m3/4]
4 TopueBoe ynnoTHeHue Kap6ua KpemHus | | | | | | | | | | |
5 3aunTHas NNacTuHa Hep”é%%er'??,\?ﬂ gTa“b 0 0.5 1 15 2 25 3 3.5 4 45 5 Q[n/c]
Jlutas ctanb
6 Mydra 2G270-500
Hep)KaBeIOLLl,aﬂ cTanb
7 iz 20Cr13
8 BospyLwHbl knanaH Hep”é%?r?;ﬁﬂ gTanb
9 Konbuo ByTaaneH- HUTpUNbHLIN
YNNOTHUTENbHOE kayyyk (NBR)
0 samyue
11 Kpbiwka Hacoca Kog'fr":s%ggy”

9| FCNP @CNP | 10



[TosicHeHWE K XapaKTepuUCTUKam

CneaytoLme NyHKTbI TpUMEHNMBbI AN pabo4nx xapakTepUCTUK, yKadaHHbIX Ha CReayoLmnX CTpaHuuax:

1. Mpadmnyeckme xapakrepucTmku odoopmreHsl B cootBeTcTBUM ¢ ISO9906: 2012, Knacc 3B.

2. Npadmkun npueeaeHsl ans geuratenen 3x380B, 50 Ny ¢ nocTosiHHOM YacToTon BpalleHus 2900 o6/muH, 1480
06/MuH, 1450 06/MUH.

3. B kauecTBe cpeapbl ANs NCMbITaHUA NCMONb30BaHa YMcTas Boga temnepatypoi 20°C 6e3 kaknx-nmbo TBepabix U
razoobpasHbix NpUMeCeN.

4. Hacocbl AomkHbI 3KCMNyaTMpoBaThCs B Npeaernax paboyero agnanasoHa nogad, ykaszaHHoro KpMBowm Ha rpaduke,
YTOObI MCKITHOYMTB NMOBbILLEHHbIV U3HOC NPY BbICOKUX Hanopax 1 neperpes ABuraTerns npu 6onsLwmnx nogayax.

5. Ecnu BA3KOCTb U/MNM NAOTHOCTb NepekadnBaemMon XngkoCcTu Beille, YEM Yy BOAbl, MOXeT notpeboBaTbCcs
asuvrarens 60mbLUein MOLHOCTY.

11| GCNP

Pasamepbl NnMT-oCHOBaHUN

4-@14 6-918 4-219 2-918
. / i — % ! o/
$ o 0 |
ﬁ‘—ﬁ— S g 2 g 1 - gl g
© $: \O 5230 N
144 535 € | N
195 290 _ 835
235
340
Tun A Tun B
Ne Mopenb Twvn nnuTbl Ne Mogpenb Twvin nnuThl Ne Mogenb Twun nnuTbl
1 TD32-14G/2 A 27 TD50-40G/2 A 53 TD80-54G/2 A
2 TD32-18G/2 A 28 TD50-50G/2 A 54 TD80-67G/2 A
3 TD32-21G/2 A 29 TD50-60G/2 A 55 TD100-9/2 A
4 TD32-26G/2 A 30 TD50-70G/2 A 56 TD100-15/2 A
5 TD32-33G/2 A 31 TD50-81G/2 A 57 TD100-17G/2 A
6 TD32-40G/2 A 32 TD65-37G/2 A 58 TD100-22G/2 A
7 TD32-50G/2 A 33 TD65-48G/2 A 59 TD100-27/2 A
8 TD40-14G/2 A 34 TD65-15G/2 A 60 TD100-33/2 A
9 TD40-16G/2 A 35 TD65-20G/2 A 61 TD100-40G/2 B
10 TD40-21G/2 A 36 TD65-22G/2 A 62 TD100-48G/2 B
11 TD40-20G/2 A 37 TD65-30G/2 A 63 TD100-52G/2 B
12 TD40-26G/2 A 38 TD65-34G/2 A 64 TD125-11G/4 B
13 TD40-30G/2 A 39 TD65-41G/2 A 65 TD125-14G/4 B
14 TD40-36G/2 A 40 TD65-51G/2 A 66 TD125-19G/4 B
15 TD40-48G/2 A 41 TD65-61G/2 A 67 TD125-22G/4 B
16 TD50-32G/2 A 42 TD65-68G/2 A 68 TD125-28G/4 B
17 TD50-39G/2 A 43 TD65-85G/2 A 69 TD125-32G/4 B
18 TD50-49G/2 A 44 TD80-41G/2 A 70 TD125-40G/4 B
19 TD50-59G/2 A 45 TD80-48G/2 A 71 TD125-48G/4 B
20 TD50-80G/2 A 46 TD80-13G/2 A 72 TD150-12.5G/4 B
21 TD50-12G/2 A 47 TD80-18G/2 A 73 TD150-17G/4 B
22 TD50-15G/2 A 48 TD80-23G/2 A 74 TD150-22G/4 B
23 TD50-18G/2 A 49 TD80-29G/2 A 75 TD150-25/4 B
24 TD50-24G/2 A 50 TD80-32G/2 A 76 TD150-33/4 B
25 TD50-28G/2 A 51 TD80-38G/2 A 77 TD150-40/4 B
26 TD50-35G/2 A 52 TD80-47G/2 A 78 TD150-50/4 B

MpumeyaHne: NnnnuTa He BXOAUT B CTAaH4APTHbLIA KOMMNAEKT NOCTaBKN N 3aKa3blBaeTCs OTAENbHO.

@CNP | 12



[padmyeckme xapakTepPUCTUKN

H 2 900 006/MUH
R
50 TD32
\
45
-40G/2
40
-33G/2 T
35
\
\
30 4 -26G/2 —
21G/2
25
\
20 _-18G12 I—
-14G/2 —
15 I
~—
10
5
0
0 2 4 6 8 10 12 14 16 18Q[m3/u]
P2
[kBT]
5
-50G/2
4 R
5 S —40GP2
/ /
) —— _—— 33GI2
— _  ——— 26GI2
1 | — ///m—/ -21G/2
— -14G/2
0
0 2 4 6 8 10 12 14 16 18 Q[m3/u]
n NPSH
[%] [m]
70 2162 | -33G/2 | -18G12 | -26G/2
60 J .
/P"’ = -40G/2
50 = 14G/2 coa 10
40 %///// NPSH(-33G/2, -26G/2, -21G/2, 8
30 ////, — 18612, 14G/2) 6
20 V/// 2 /( 4
10 2 Py NPSH(-50G/2, -40G/2) | ,
0 0
0 2 4 6 8 10 12 14 16 18 Q[m?/u]
[ [ [ [ [ [ [ [ [ [
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 Q[n/c]
13| @CNP

Tabnuua xapaktepuctunk TD32

Mogens MO(”QSS)CT" (MCSM 2 4 6 8 10 12,5 14 16
,,,,,,,, TD32-14G/2 i 075 .16 o sy ¢ 454 v 14 0 126 0 93
,,,,,,,, TD32-18G/2 11 ;196 : 193 : 189 : 18 i 172 : 146 . o
,,,,,,,, Tbsz2i¢2 oo A5 0oy 1253 249 . 243 . 236 . 226 . 21 . 199 . 18
_— TD32-26G/2 . 22 (m) i 287 284 2841 . 277 . 271 .26 25 232
. TD32-33G/2 & 8 i 358 1 365 3864 34T 341 33 321 ¢ 30.6
,,,,,,,, TD32-40G/2 i 4 oM3 o412 o A1 41 ¢ 407 ¢ 40 ¢ 394 ¢ 37

TD325062 55 51 509 | 508 | 507 | 505 492 473

2-M16x32

Tun

TD32-14G/2

TD32-40G/2

TD32-50G/2

MprvmeyaHue: rabapuTHble pasaMepbl U Macca HOCAT MHPOPMALMOHHBIN XapakTep U MOTYT OTNMYaTbCS OT peanbHbIX.
[ns nonyyeHns 6onee noapobHon nHdopmaumm obpatutecs B oduuymansHoe npeacrtasmtensctso CNP.

(FCNP | 14



[ padpnyeckme xapakTepuCcTuKu

H 2900 06/MUH
[Mm]

-48G/2
50 TD40
45 \\

-36G/2 \
40 J
35 | -30G/2 I

\
30 - -26G/2 — \
\

25 _| -21G/2

[ 220G — —
20 —+--16G/2

\

-14G/2 I N ~
15 \ \
10 ~

5

0
0 4 8 12 16 20 24 28 32 36Q[m*/u]

P2
[kBT] -48G/2

6

5 -36G/2

4 /

-30G/2

; —

; . 26GP2

— — _—21GI2
—  — —— 50G/2

(i —— ., | 1662
—

0
0 4 8 12 16 20 24 28 32 36Q[m*/u]

n NPSH

[;/8] -26G/2 | -20G/2 [m]

0 21Gr2 | /-16G/2 ——— — s00/2

o | t402 | %7 - -48G/2 10
-36G/2

40 y%’ NPSH(-21G/2, -16G/2, -14G/2 NPSH(-20G/2 8

w0 ) SR ;

20 /// r =" NPSH(-30G/2, -26G/2) 4

10 o’ ’ 2

NPSH(-48G/2, -36G/2)

0 : : 0
0 4 8 12 16 20 24 28 32 36 Q[m3/4]
| | | | | | | | | |
0 1 2 4 5 6 7 8 9 10 Qn/c]

15| GCNP

Tabnuua xapaktepuctuk TD40

MouwHocTb
Mopenb (KBT) 8 12.5 16 20 25 28 32
,,,,,,,, TD40-14G2 075 184 14102
,,,,,,,, TD40-16G22 11 fet o182 6 M4
,,,,,,,, TD40-21G12 | 15 o8 29 A 7Aoo
,,,,,,,, TD40-20G/2 | 22 227 | 25 | 22 . 213 | 20 166 . 1
,,,,,,,, TD40-26G2 | 8 .29 286 i 278 1267 i 25 208 1 i
...TD40-30G2 i 4 345 341 . 334 322 30 282 . 245
. TD40-36GR2 i 55 408 41 407 . 398 . 385 & 36 344 305
TD40-48G/2 : 7.5 51.6 51.4 51.1 50.3 48 454 39.6
B2
B1 D
!
[
T T

2-M16x32

Tun

TD40-14G/2

TD40-48G/2

MprvmeyaHue: rabapuTHble pasMepbl U Macca HOCAT MHPOPMALMOHHBIN XapakTep M MOTYT OTNMYaTbCS OT peanbHbIX.
[ns nonyyeHns 6onee noapobHon nHdopmaumm obpatutecs B oduuymansHoe npeacrtasmtensctso CNP.

FCNP | 16



[padpnyeckne xapakTepuUCTUKU Tabnunua xapaktepmnctuk TD32

H 290006/MVIH
[M] Mogenb MO(”QES)CT" (M(SM 25 5 75 10 125 15 17.5 20
100 mwso | 8032622 | 3 % 346 34 2 8 . 305 . 279 233
S TDS50-39G2 4 H oM o417 o 413 402 39 372 . 348 . 312
S e s B e e (N TD50-49G2 .95 . w ..516 . 512 ¢ 507 o 50 . 49 . 475 . 451 ¢ 415
-80G/2 | L TD50-59G2 75 . 624 . 621 & 614 . 603 : 59 . 561 : 519 & 45.7
80 —— TD50-80G/2 3 11 3 © 819 : 817 ¢ 815 : 811 : 80 783 757 716
\
70
-59G/2
60 —
-49G/2 —
-39G/2 T
40
-32G/2 —
——
\
20
10
0
0 2.5 5 7.5 10 12.5 15 17.5 20 Q[m3/4] K > M16x32
P2
[kBT]
10 -80G/2
8 L
/
6 — __—— -59G/2
—
4 . -49G/2
] -39G/2
5 | -32G/2
0
0 2.5 5 7.5 10 12.5 15 17.5 20 Q[m3/4]
n NPSH .
[%] 49G/2 [m] " D | B1 | B2 B3
50 _ 3962 1 TD50-32G/2 . 160 196 . 150 : 128 @ 128 144 & 105 : 150 @ 592 : 400 @ 200 : 64
-82G2 TD50-39G/2 . 160 . 214 | 169 | 128 © 128 . 144 . 105
40 8062, TD5049G/2 | 200 | 257 | 190 | 128 : 128 | 144 | 105 172 660 | 400 200 88
—-seGi2p TD50-50G/2 200 . 257 © 190 : 163 . 163 144 . 105 178 | 666 440 220 | 112
30 // 10 TD50-80G/2 © 350 ' 314 | 261 | 163
/ NPSH(-49G/2,-39G/2, -32(3/2) - 8 MpumeyaHne: rabapuTHble pa3Mmepbl U Macca HOCAT MHAOPMAaLMOHHbIN XapakTep U MOTYT OTNNYATbLCS OT pearnbHbIX.
20 == 6 [Onsa nonyvyeHus 6onee nogpobHoN nHopmauum obpaTutech B oduumanbHoe npeactaButensctso CNP.
10 z L= C 4
NPSH(-80G/2, -59G/2) [ 2
0 T T 0
0 2.5 5 7.5 10 12.5 15 17.5 20 Q[m3/4]
| T T T T T T T T T T T T T
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 Q[n/c]

17 | GCNP (CNP | 18



[ padonyeckme xapakTepuUCTUKU

Tabnuua xapaktepuctuk TD50

H 2 9 O 0 06/MUH
[M] Moaens MO(”QE‘T’)CT" (M(B/q) 10 | 16 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 60
90 mwso TDB0-12622 . 14
=< L N B e TD50-15G/2 i 15
oo T TD50-18G/2 i 22
70G/2 T TD50-24G/2 @ 3
,,,,,,,, TD50-28G/2 i 4 . H
[ A e L e TD50-35G/2 55 ()
TD50-40G/2 : 7.5
LS S e e TD50-50G/2 11
5062 0 T TD50-60G/2 @ 15
o T— TD50-70G/2 @ 185
-40G/2 TD50-81G/2 : 22
40 9" _35G/2 —
30 _-28G/2 5 ]
-24G/2 — 61 ]
20 --18G/2 I .
-15G/2 . . .
12G/2 — i i
_|_
0 I
0 10 20 30 40 50 60 70 Q[m3/u] i
P2 ilIg
[KBT] iTm L w1l
20 -81G/2 E | ' 2-M16x32
18 -70G/2 J,} ) T
1
6 -60G/2 | _L_X\:_
14 = =
12
10 -50G/2 0 -
8 | L2
6 — __—— _40G/2 L1
4 L — 286/ 2'356/2 K
) _—————— 4GI2
0 -12G/2 -15G/2_-18G/2
0 10 20 30 40 50 60 70  Q[m3/u]
n NPSH Pasmep n Bec
0 1262 | 18612 3562 -50G/2 [w] —
| ———— S4G/2 -28G/2 -81G/2 fvn L2 (kr)
60 J/ A{‘ —-70G/2 TD50-12G/2
50 Ny -40G/2 -60G/2 10
7 _NPSH(-50G/2, -40G/2)
40 NPSH(-35G/2, -28G/2) / 8
30 L ~ 6
s
20 - 4
0 —_— __— | NPSH(-81G/2, -70G/2, -60G/2) ,
NPSH(-24G/2, -18G/2, -15G/2, -12G/2)
0 i i i 0
0 10 20 30 40 50 60 70 Q[m3/u]
[ | ! [ ! [ [ ! [ ! [ [ [ ! [ ! [ ! ! C
0 2 4 6 8 10 12 14 16 18 20 Q[J‘I/C] Ons nony4vyeHust 6onee nogpobHoN nHopmauum obpaTutech B oduumanbHoe npeactaBsutensctso CNP.
19| GCNP BCNP | 20



[ padonyeckme xapakTepuUCTUKU

2900 06/muH

H
(M]

TD65

60

-48G/2

50

-37G/2

40

30

20

10

P2

35 Q[m3/v]

[kBT]

-48G/2

-37G/2

35 Q[m3/]

[%]

60

-48G/2 ]

-37G/2

50 ——

40 A

. =

7

10

(

NPSH(-48G/2, -37G/2)

30

I
35 Q[m3/4]

| |
9 10 Q[n/c]

Tabnunua xapaktepuctmk TD65

MowHocTb Q
Mopgenb (kBT) (M) 5 10 15 20 25 30 35
,,,,,,,, TDes-37G2 . 65 ¢ H 396 : 393 : 3 . 32 : 3 3 . 321
TD65-48G/2 75 (m) 50.4 50.3 50 49.3 48 45.9 42.6
B2
B1
i
[
S |
i | W :
E : ] K 2-M16x32
}vu T6] P _ C
P - [
[ T
I
A L
| L2
L1
K
Pasamep u Bec
Paamep (Mm) Bec
Tun
D Bt B2 B3 B4 H2 | H3 | L1 L2 (kr)
,,,,,,,, TD65-37G/2  © 200 @ 2567 : 190 @ 128 @ 128 : 144 : 105 : 180 : 668 : 400 :@ 200 : 90
TD65-48G/2 . 200 : 257 : 190 : 128 : 128 180 668 400 @ 200 @ 98

MprvmeyaHue: rabapuTHble pasMepbl U Macca HOCAT UHPOPMALIMOHHBIA XapakTep U MOTYT OTNNYaTbLCS OT peanbHbIX.
[nsinonyyeHus 6onee noapo6HoW MHopmauum obpaTutech B opuumansHoe npeacrtasmtensctso CNP.
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[padmyeckme xapakTepPUCTUKN

H 2900 06/MUH
[Mm]
D
90 + g5G/2 65
80 —
68G/2 T~
70 \\
-61G/2 —
60 — T~
-51G/2 \
50 \\ ~
-41G/2
40 4 -34G/2 —
-30G/2 T
22G/2
-20G/2 —_
20 ++ -15G/2
—
10
0
0 10 20 30 40 50 60 70 80 90 Q[m*/u]
P2
[kBT]
-85G/2
24
20 — 68G/2
61G/2
16
-51G/2
12 41G/2
8 —
_ 34GR2
4/ —— 30612
| e — 20G/2 | -22G/2
0 i -15G/2
0 10 20 30 40 50 60 70 80 90 Q[m3/u]
n NPSH
[%] [m]
80 20G/2 | -30G/2
70 ~34G/2 -51G/2
50 _— —-15G/2___226/2
e~ p— sn E-61(3/ -68G/2 1-85G/2
>0 /// 1 -41G/2 10
40 NPSH(-34G/2, -30G/2 - 8
30 Vs - _— 6
20 NPSH(-22G/2, -20G/2, -15G/2) | _— A
10 NPSH(-85G/2, -68G/2, -61G/2) | .,
0 NPSH(-51G/2, -41G/2) 0
[ [ [
0 10 20 30 40 50 60 70 80 90 Q[m3/u]
[ | | | | | | | | | | | | | !
0 2 4 6 8 10 12 14 16 18 20 22 24 Q[n/c]

23 | GCNP

Tabnuua xapaktepuctuk TD65

MowHocTb
Mopgenb (kBT)
,,,,,,,, TD65-15G2 i 22 |
,,,,,,,, TD65-206/2 i 3
,,,,,,,, TD65-22G/2 i 4
,,,,,,,, D65-30G/2 55
,,,,,,,, TD65-34G2 i 75
,,,,,,,, TDe5-41G/2 ;11
,,,,,,,, TD65-51G/2 & 15
,,,,,,,, TD65-61G2 @+ 185
,,,,,,,, TD65-68G2 & 22
TD65-85G/2 30 78.5 72.4
B2
D
B1
|
[ \
T T
oy | 4
| |: .
i I | B z
E | 1 K 2-M16x32
}.o T&T H - -
P - [sY]
( T
I
o L
L2
I
L1
K

Pa3mep u Bec

Tun

TD65-15G/2

[ns nonyyeHns 6onee noapobHon nHdopmaumm obpatutecs B oduumansHoe npeacrtasmtensctso CNP.
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[padpmnyeckne xapakTepuCTuKu

2900 o6/muH

H
(M]
60

TD80

50 | -48G/2

Tabnuuya xapaktepuctuk TD80

-41G/2

40

30

20

10

P2

Q

[m3/4]

[kBT]

14
12

10

— | -48G

2

— | .41G/2

o N A~ O

Q

[Mm3/4]
NPSH

[%] -41G/2

[Mm]

70

50

60 ==

\\\
\

40 =

_—

20
10

_—

50

NPSH(-48G/2, -41G/2)
I I

60

|
Q[m3/v]

25| GCNP

14

T
16

T
18

T
Q[n/c]

MouwHocTb Q
Mopenb (KBT) (M3/4) 10 20 30 40 50 60 70
,,,,,,,, oso-41cz v o W 423 422 421 . A8 ¢ A1 3884
TD80-48G/2 15 (m) 49.4 : 49.4 49.3 : 49 : 48 : 46 42.8
B2 D
B1
i
I
il
n i
i | I z [ [
E | } . K 2-M16x32
[e] _
( ' T 8-018
i _Ll:_ A Wi %
—
> ( | /ey
i = coauiy
|
LU N == U
, L2 080
L1 $132
$160
K $200
B3 _| B4
Pa3mep u Bec
Pa3amep (mMm) Bec
Tun
D B B2 B3 B4 B5 | H1 H2 | H3 L1 L2 (kr)
... JDBOANG2 G 850 814 i 261 137 128 : 144 : M5 ;221 ;. 836 : 500 : 250 : 176
TD80-48G/2 . 30 : 314 : 261 : 137 : 128 : 144 : 115 : 221 . 836 : 500 : 250 191
MprvmeyaHue: rabapuTHble pasMepbl U Macca HOCAT UHPOPMALMOHHBIN XapakTep U MOTYT OTNMYaTbCS OT peanbHbIX.
[ns nonyyeHns 6onee noapobHoNn nHdopmaumm obpatmutecs B oduuymansHoe npeacrtasmtensctso CNP.
FCNP | 26



[padmyeckme xapakTePUCTUKN

Tabnunua xapaktepuctuk TD80

H 2900 o6/mun
] Mopens MO;‘;Q?;’T" oy | 10 | 20 | 30 | 40 | s0 | 60 | 70 | s | 9 | 100
TD80 TD80-13G/2 3
80 ... TD80-18GR2 | 4
-67G/2 TD80-23G/2 i 55
70 TD80-29G/2
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, H
e e e TD80-326/2 i ()
60 42462 000000000 . = TD80-38G/2
\
e TD80-47G2 i 185
-47G/2 ] e TDB0-54Gi2 | 22
50 38G/2 \\ TD80-67G/2
—
40 130612
~29G/2 ] T~
30 —-23G/2
\
-18G/2 T T N —B82 D
20 —-13G/2 — 8 —
10 ™~ '
\ ~ | + |
0 -|- HH
0 10 20 30 40 50 60 70 80 90 100 Q[m3/4] _I_ ] .i_
PBZ .
e i | B Al 2 O m|
25 : | ’ . K 2-M16x32
-67G/2 LI
— n} . E T 8-018
20 _— LX: i & ®T®\ %—
_— ___——-54G/2 T R -H G
I
/ / / /—38G/2 le} — ~—t—1
/ / / | i
; - -29G/2 $12§
— -23G/2 K $200
- —3G/2 -18G/2 B3 _|__ B4
0
0 10 20 30 40 50 60 70 80 90 100 Q[m3/4]
n NPSH
el g —— 54G/2 vl P
|-
70 / — 54012 a3mMep n Bec
60 < -47G/2 Pasmep (Mm)
-29G/2
50 Za /\\\ AN N gggg 10 i B4  BS  HI  H2 | H3 | LT
40 J) = 1362 N\ Ik s 2 mm TDEO-13G2 | 160 | 196 . 150 | 134 . M2 w4 105 471 | 613 | 400 | 200 | 63
=~ -18G/2 N-23G/2 NPSH(-67G/2)| TD80-18G/2  : 160 @ 214 . 169 : 134 . nz . 144 & 105 7 618 : 400 : 200 : 70
30 y - g / e TD80-23G/2  : 200 : 257 : 190 . 134 . 12 . 144 . 105 . 195 . 683 . 400 . 200 . &7
/ /// NPSH(-29G/2, -23G/2, -18G/2, -13G/2) = TD80-29G/2 112 144 105 195 683 400
20 Yy SEN——— 4 ... 1D80-32G/2 i 350 150 | 138 144 | 115 . 240 855 . 450
10 2 D80-38G2 . 380 - 314 : 261 : 159 : 138 144 = 115 240 : 855 : 450 : 225 . 194
9 NPSH(-54G/2, -47G/2, -38G/2, -32G/2) | TD80-47G/2 138 144 . 115 240 | 899 . 450
! ' ! - r= TD80-54G/2 . 350 355 : 273 . 159 : 138 | 144 © 115 240 | 932 . 450 : 225 . 256
0 10 20 30 40 50 60 70 80 90 100 Qmef TD80-67G/2 400 397 314 180 162 160 . 115 . 242 1009 @ 500 | 250 @ 324
[ \ I I \ I \ I \ I \ I \ MpumeyaHune: rabapuTHble pa3Mmepbl U Macca HOCAT MHAPOPMAaLMOHHbIN XapakTep U MOTYT OTANYaTbLCS OT peanbHbIX.
0 5 10 15 20 25 30 Q[n/c] Ona nonyyeHus 6onee noapo6Hon nHopmauum obpaTutecs B oduumansHoe npeacrasutensctso CNP.
27 | GCNP (FCNP | 28



[ padnyeckme xapakTepuUCTUKU Tabnuua xapaktepuctnk TD100

H 2900 06/muH
Monens MouwHocTb
[m] l A (kBT)
60 - -52G/2 TD100 ~_TD100-972 . 22
| CTDr00s2 4
-48G/2 — .. JD100-17GR2 & 55
50 | ~ TD100-22G2  : 75
I ~ TD100-27/2 1
-| -40G/2 I \\ s B |
T~ ... TD100-33/2 S 15
40 I N  TD10040G2 i 185 | 41140 385366 343
-33/2 ~——_ TD100-48G/2 : 22 148.9: 48 147.0:455:435: ;
~— TD100-52G/2 i 30 157.3:56.9:56.4:55.8: 55 (539! 52 :47.7:40.8
-2712 —
-22G/2 T
-17G/2 — T
20 4 -15/2 e~ T B . B2 | D
-9/2 |
I
0 g |
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 Q[m3/yv] u ]
P2 ML B -
[KBT] / i L e 2 )
L -52G/2 : . : K262
25 — 4 T& __
_— = - 9 8-918
_— — __ -40G/2 ™=
— —
15 T ,// _—— . T
__— — — _—— -332 0 -
0 — — — —— -27/2 | L2
. 0 29G/2 L1
s ——— T 17G/2 K
b -15/2
0 -9/2
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 Q[m3/\v]
n NPSH
%] | | | ] P
80 -22G/2 -48G/2 |-40G/2 a3Mep N BEC
20 \ -52G/2
— Tun
60 B
50 P -9/2 -15/2 -17G/2 -33/2, -27/2 A 10 . TD100-92 . 140 : 171 . 137 : 134 : 101 : 160 : 107 : 172 : 566 : 450 @ 225 @ 56
20 NPSH(-33/2, -27/2) _~— 8 . ID100-15/2  : 160 : 214 : 169 : 134 : 101 : 160 : 107 : 190 : 639 : 450 : 225 : 73
¢ NPSH(-22G/2, -17G/2) ... 1D100-17G/2  : 200 : 257 : 190 : 146 : 118 : 144 : 120 : 199 : 702 : 450 : 225 : 96
30 NPSH(-15/2, -9/2 P 6 _TD100-22G/2  : 200
20 , e 4 D272 T35
10 Zﬁ ' 2 TD100-33/2
0 NPSH(-52G/2, -48G/2, -40G/2) 0 ... 1D100-40G/2 i 350 : 314 . 261 : 181 152 . 230 . 140 257 941 . 550 275 220
R S P, ___TD100-48G/2 i 350 3% 273 181 152 230 . 140 257 974 . 550 215 213
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 Q[m3/4] TD100-52G/2 5 5 5 5 5 5 5 5 5 5 5 5
[ \ | | | | | | | | ‘ MpumeyaHue: rabapuTHble pa3Mepbl U Macca HOCAT MHPOPMaLMOHHbIA XapakTep U MOTYT OTNMYaTbCS OT peanbHbIX.
0 5 10 15 20 25 30 35 40 Q[n/c] OnsinonyyeHus 6onee noapo6HoW MHdopmauum obpaTutech B opuumanbHoe npeacrtasmtensctso CNP.

29 | GCNP (FCNP | 30



[ padonyeckme xapakTepucTuKku Tabnuuya xapaktepuctmk TD125

H 1480 o6/mun
[M] Mogens MO(“QE‘T’)CT" (M(B/q) 40 60 80 | 100 | 120 | 140 | 160 | 170 | 180 | 200
60 ™2 | D256/ 55 134 131 126 . 19 . A1 . 98 . &1 . - .
S e e e B e e TD125-14G/4 @ 75 . 154 152 : 15 : 147 @ 14 . 128 @ 109 @ SURRUIE SRR
a8eir L 1 1 1 1 1T 711 TD125:19G/4 T 2152137214207 199 19 176 | 165 |
s0+———+—+—+— +———™ 8 TD125-22G/4  : 15 . Mo 267 265 1 262 257 | 249 | 237 © 22 @ 209 © 198 ' 167
-40G/4 o T~y TD125-286/4 185 - ™) 309 308 | 307 | 305 | 301 | 293 . 28 | 269 | 258 | 222
— T~ TD125-32G/4  : 22 i : : : : : : : : : :
so04 T~y TD125-40G/4 i 30 1 : : : : 1 : : : :
TD125-48G/4 37 3 © 526 : 523 : 519 : 5 509 : 499 : 48 i 466 @ 45 | 41.1
-32G/4 ~—
4o |-2800 — N
-22G/4 \\
20 e \\‘ > B1 5 N
-14G/4 T i
|
-11G/4 T :
10 D + |
f i n
0 _I_ -
0 20 40 60 80 100 120 140 160 180 200 Q[m3/4] . i
P2 M 1 2 |
[kBT] | l : l : K 2-M16x32
35 } e B —_—
. ___—-48G/4 . ~ g 6{@@\ 8-018
30
i _— -40G/4 ] _L_X:_ A CNAT L
i _— -32G/4 ol | U= E
" | 1 L
// -28G/4 | L2 43_1';5
L1 9184
— -22G/4 6210
— -19G/4 K $250
-14G/4 B3 _|_ B4
-11G/4
120 140 160 180 200 Q[m3/4]
NPSH
[m]
-14G/4
S8 __ 1964 -320/4 Pa3mep u Bec
% -28G/4
-11G/4 -22G/4 .
-48G/4 -40G/4 10
_ NPSH(-14G/4, -11G/4) 8 e dDA2SGH [ (E 2000 ¢ 257 1905 198 162230 G 60 229 772 ;620 310 i.1400
/", NPSH(-19G/4) ... AD125-14G/4 ;200 : 257 : 190 : 198 : 162 . 230 : 160 : 229 : 772 : 620 : 310 : 150 _
_— 6 TDI25-19G/4 360 | 314 | 261 | 213 178 230 | 160 . 301 | 961 | 660 . 330 | 255
— — 4 _TD125:22G/4 i 350
10 2 . IDb125-28GM4 . 380 : 395 . 273 : 236 : 208 . 230 : 215 : 292 : 1084 : 800 : 400 : 340
0 NPSH(-48G/4,-40G/4 ) NPSH(-32G/4,-28G/4,-22G/4 ) ~ TD125-32G/4 350 : 355 : 273 © 236 : 208 . 230 @ 215 292 1122 : 800 & 400 @ 361
! ! ! ! ! ! 0 TD125-40G/4 : : ; : : ; : : ; : : :
0 20 40 60 80 100 120 140 160 180 200 Q[m3/4] U ID125-48G/4 T C eV ang oaq T P VP C a7 a0 00 PO
f T T T T T T T T T T T T T MprumeyaHue: raGapuTHble pasMepbl U Macca HoCAT MHPOPMaUMNOHHBIN XapakTep U MOFYT OTNMYaTbLCS OT pearbHbIX.
0 5 10 15 20 25 30 35 40 45 50 55 60 Q[n/c] Ina nonyyeHus 6onee nogpo6Hon nHopmauum obpaTuteck B oduumansHoe npeactasntensctso CNP.

31| GCNP BCNP | 32



[padmyeckme xapakTepPUCTUKN

1480 o6/mun

H
[m]
60 TD150
-50/4
50
\
- -40/4
T
40
-33/4 —
—
30 | -25/4
| -22G/4 ——
20 -17G/4 —
-12.5G/4 —
\
10 \\
0
0O 20 40 60 80 100 120 140 160 180 200 220 240 260 Q[m*/y]
P2
[kBT]
_—-50/4
40
-40/4
— — -33/4
— T  — — . -22G/4
. 0 0 —— 117G/
0 — -12.5G/4
0
0O 20 40 60 80 100 120 140 160 180 200 220 240 260 Q[m*/y]
n NPSH
[%] | | [m]
-17Gl4 -22G/4
38 ;ﬁ’ -33/4_ _25/4
60 Z/ D ———— -50/4
—— = -40/4 1
28 = NPSH(-22G/4, -17G/4, -12.5G) '12'5?/4 g
30 p—al 7 NPSH(-33/4, -25/4)| <
20 yid ~ <\ NPSH(-50/4, -40/4) A
4
10 / 2
0 0
0 20 40 60 80 100 120 140 160 180 200 220 240 260 Q[m3/y]
0 10 20 30 40 50 60 70 Q[n/c]

33| GCNP

Tabnunua xapaktepuctmk TD150

Pa3mep u Bec

MowHocTb Q
Mogenb (kBT) (M3/4) 50 80 100 120 140 160 180 200 220 240
... 1D150-12.5G/4 _ : LU 161 0 158 @ 156 : 154 © 151 | 146 @ 139 @ 125 @ 104 @ 76
... 1D150-17G/4 G 5 195 | 194 @ 192 @ 191 @ 188 @ 184 ' 179 @ ° 17 15.5 @ 12.6
... 1D150-22G/4 i 18.5 H ..236 0 234 © 234 @ 232 . 231 . 23 . 227 . 22 . 207 @ 187
... 1D150-254 22 (m) 281 © 28 279 @ 277 : 273 @ 268 @ 261 : 25 : 235 @ 213
... 1D150-33/4 i 0. 355 | 354 353 . 351 . 348 @ 344 & 339 . 33 . 315 | 296
... 1D150-40/4 & ST o 431 43 1 429 . 427 : 424 . 419 @ 411 ¢ 40 - o 384 . 362
TD150-50/4 45 52.4 52.2 52.1 51.9 51.7 51.4 50.9 50 48.7 46.7
| B2 D
B1
I
1
s
- i ||
H U
Mo [ 2 | m]
E : 3 . K 2-M16x32
H}= [&] __
‘ ‘ g dQ—r 8-022
4 _L_X:_ AR A @ W
1E P
I |
TN == U
, L2 9150
L1 $208
$240
K $285
B3 _|. B4

Pa3amep (mMm) Bec
Tun
B3 B4 B5  H1 H2 H3 L1 L2 (kr)
TD150-12.5G/4 217 . 180 © 230 : 175 | 297 | 972 . 660

TD150-50/4

MpumeyaHne: FaGapVITHbIe pas3mepbl 1 Macca HOCAT UHPOPMaLIMOHHbBIN XapakTep u MOTYT OTNIMYaTbCA OT pealbHbIX.

[nsinonyyeHus 6onee noapo6HoW MHopmauum obpaTutech B opuumanbHoe npeacrtasmtensctso CNP.

FCNP | 34



[padpnyeckne xapakTepuCTuKu

1480 006/MnH

H
(] 53/4
55 —— TD200
-47/4 T
50 —
45
40 =36/4
2 -31/4 I e
-24/4 B
25 - -19/4 — ——
\\\
15 —
\
10
5
0
0 30 60 90 120 150 180 210 240 270 300 330 360 Q[m3/u]
P2
[kBT]
80
70
50 ___—-53/4
—
_— 474
50 —
40 /// — -36/4
/ /
o b—" — zljj
| L — -
20 B ey L -19/4
e N — -16/4
10 — —
0
0 30 60 90 120 150 180 210 240 270 300 330 360 Q[m3/u]
n NPSH
[%] [M]
80 -47/4 -24/4 -19/4
28 ———— 534 | <
—— — -31/4,-36/4
40 ? NPSH(-53/4, -47/4) 8
30 ’ 6
20 — 4
18 ] NPSH(19/4, 16/4) NPSH(36/4, 31/4, 24/4) g
| | | | |
0 30 60 90 120 150 180 210 240 270 300 330 360 Q[M3/4]
0 10 20 30 40 50 60 70 80 90 100 Q[n/c]
35| BCNP

Tabnunua xapaktepuctuk TD200

MowHocTb
Mopenb (KBT) (M3/4) 90 120 150 180 210 240 270 300 330 360
... 1D200-16/4  : 185 . i 22.6 . 224 @ 222 . 217 : 207 : 194 @ 181 @ 16 .. 14 . 15
... 1D200-19/4 @ - 2 244 : 243 242 : 237 . 23 . 22 : 209 : 19 176 : 15
. TD200-24/4 i . 30 26.1 26 : 25.8 25.7 254 25.1 24.6 24 231 215
........1D200-31/4 @ EZA N () B 354 3563 1 35 . 345 : 339 @ 332 @ 322 @ 310293 : 276
.......1D200-36/4  : 45 i i 396 . 394 : 391 . 388 . 385 @ 379 . 37 . 36 . 347 . 3
.......1D200-47/4 . 55 506 : 505 : 502 : 498 : 49.5 & 489 : 48 : 47 . 449 . 424
TD200-53/4 75 55.7 55.7 55.7 55.5 55.3 54.8 54 53 516 @ 50
B2
B1] - - D
] ———
| T
’ \
R— :
. | \
il i
H i
FOEL (ORNEE \
[T I 1] e 1 I O
1

Pa3mep u Bec

Pasmvep (Mm)
i D | Bl B2 B4 B5 HI | H2 | H3
... TD200-16/4 i 350 : 355 i 273 : 2718 | 219 © 360 . 270 | 415 | 1262 : 1000 : 500 : 417
TD200-19/4 350 . 355 | 273 . 278 . 219 | 360 | 270 . 415 | 1300 | 1000 : 500 | 434
...TD200-24/4 i 400 @ 397 | 314 | 303 252 360 | 270 | 415 | 1337 : 1100 | 550 | 584
. TD200-31/4 & 450 : 445 334 . 303 . 252 360 . 270 . 445 . 1389 . 1100
.. TD200-36/4 i 450 445 334 . 303 252 360 . 270 . 445 1412 . 1100
. TD200-47/4 i 550 : 484 367 . 315 | 269 360 270 . 457 1500 : 1100 : 550 : 785
TD200-53/4 547 407 269 360 270 457 1587

MprvmeyaHue: rabapuTHble paaMepbl U Macca HOCAT UHPOPMALMOHHBIN XapakTep U MOTYT OTNMYaTbCS OT peanbHbIX.
[ns nonyyeHns 6onee noapobHon nHdopmaumm obpaTutecs B oduymanbHoe npeactasmtensctso CNP.

(FCNP | 36



[ padonyeckme xapakTepucTuKku Tabnuua xapaktepuctuk TD200
1480 o6/mun

H M
[M] [=5074 Mogens kB
50 E— Tbz2e0 | TD200125/4 ;22
e sy o S TD200-20/4 30
45 —_— TD200-23/4 S LA
s e TD200-27/4 45
T~ - : ]
152 -~ e
S L S
35 TD200-50/4 : 90 3
-27/4 L T
30 1 -23/4
\\
o5 | -20/4 —
— \
- B2
20 1 4254 ~— s D
15 — T ; —+—
\ I ‘
5 .I. T
0 i i
0 40 80 120 160 200 240 280 320 360 400 440 480 Q[m3/4] | : |
P2 ﬂT: 1 ‘
[kBT] f ;
80 — {,
-50/4 ) @
70 —
60 _— -43/4 [
50 — — | -32/4
// —
40 _— — | _— 2714
20 T — —— -23/4
/_/52;—// -20/4 «l
0 -12.5/4 - B LB
10—
0
Q[m3/y
0 40 80 120 160 200 240 280 320 360 400 440 480 [ ] PaBMep N BeC
n NPSH
[%] | -32/4 23/4 -20/4 4374 [l - Pasmep (M)
| / / D Bt B4 B5  H1 H2 | H3 |
80 | 7 —————— 4 | TD200-125/4 | 350 | 355 | 273 28 219360 270 | 415 | 1300 . 1000 500 432
70 | — TD200-20/4 . 400 @ 397 @ 314 L2718 219 0 360 @ 270 : 415 : 1337 :@ 1000 ‘ 5
60 = S~ TD200-23/4 . 450 : 445 © 334 : 303 252 | 360 @ 270 : 445 © 1389 @ 1100 1
50 _ 27/4 O\ -125/4 - TD20027/4 | 450 445 334 303 . 252 | 360 | 270 | 445 1412 1100 550 673
40 = | e s TD200-32/4 @ 550 : . 484 . 367 . 303 . 252 360 . 270 . 445 1488 & 1100 : 550 : 788
NPSH(-50/4,-43/4) =~~~ | | o~ TD200-43/4  : 550 @ 547 . 407 : 315 : 269 360 : 270 467 1587 & 1100 : 550 @ 978
30 ] NPSH(-20/4, -12.5/4)[ © 02005004 e ‘ 260 360 | 270 | 457 | 1607 |
20 E_y’ NPSH(-32/4, -27/4, -23/4) 4 MprvmeyaHue: rabapuTHbie paaMepbl U Macca HOCAT MHPOPMALMOHHBIN XapakTep U MOFyT OTNMYaTbLCH OT pearnbHbIX.
10 ‘ ! : 2 [ns nonyyeHns 6onee noapobHoM MHopmaumm obpaTutech B oduuymanbHoe npeacrtaBsmtensctso CNP.
0 0

0 40 80 120 160 200 240 280 320 360 400 440 480 Q[m3/4]

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 Q[n/c]
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[ padonyeckme xapakTepuCcTUKU Tabnuua xapaktepuctuk TD250
1480 o6/mun

H MouwHoCTb
M] T-56/4 Mogene (kBT)
60 i — TD250 TD250-16/4 30
\ rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e !
55 | 4714 it S [ N R TD25019/4 37
o~ TD250-22/4 {45
50 e TD250-29/4 i | 55
T~ T TD250-36/4 175
5 e e TD250-47/4 90
40 | -36/4 TD250-56/4 . 110
35 | -29/4 S
—
30
-22/4 T~
25 4 -19/4 ~ B2
20 -16/4 A R B1] - ~ D
15 — | ——
: \
10 - o 0
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5 T T
0 T H
0 50 100 150 200 250 300 350 400 450 500 550 600 Q[m3/u] _ 7 |
P2 iim = ;
[kBT] i ) |
120 L
-56/4 )
105
/
90 — /// 4714
_— -36/4
60 - j __// — 2 0250 \E;g/
45 — | —— -29/4 L2 ¥ 3319 -
— -22/4 . 0355
30 /////;/ “19/4 - - 9405 |
L I — -16/4 . B3 | B4
15 ———

0
0 50 100 150 200 250 300 350 400 450 500 550 600 Q[m3/4]
n NPSH
[%] | [m]
80 -56/4,-47/4 Pasmep n Bec
e /ﬁ-‘
28 L < -29/4 Tun
50 _— -36/4,-22/4,-19/4,-16/4 0 TD250-16/4 . 400 . 397 | 314 . 316 243 390 . 300 465 . 1417 . 1100 550 . 59
20 - NPSH(-56/4, -47/4) " TD25019/4 | 450 . 445 | 334 | 316 . 243 . 390 | 300 . 495 . 1469 1100 | 550 . 611
— NPSH(-22/4, -19/4, -16/4) 5 R N U TD250-22/4  © 450 © 445 : 334 © 316 . 243 :© 390 . 300 @ 495 :© 1492 @ 1100 @ 550 682
30 = 6 TD25029/4 550
20 4 TD250-36/4
10 NPSH(-36/4, -29/4) 2  TD250-47/4 . 550 . 547 | 407 . 347 202 . 440 © 305 . 485 1670 : 1200 . 600 1085 _
0 % | 0 TD250-56/4 ; ; ; ; ; : ; ; ‘
0 50 100 150 200 250 300 350 400 450 500 550 600 Q[m*/4] TR arirs oot NOLEGEHON Mo L OO s b EmaTon TROREYaaHTOneere ONP.
0 20 40 60 80 100 120 140 160 Q[n/c]
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[padmyeckme xapakTepPUCTUKN

H
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50
45
40
35
30
25
20
15
10

5

0

P2
[kBT]

120
105
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45
30
15
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1480 006/MnH

41| GCNP

-50/4
TD250
—
-40/4
\\
\
-\\
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_ \\
I I~
-20/4 I
-17/4
_14/4 \\\ \\
R — | I
0 60 120 180 240 300 360 420 480 540 600 660 720 Q[m3/u]
__——-50/4
1
/ |
— ___-40/4
—— -32/4
— — e — -26/4
[— — L — — I
——— —— ] -20/4
— | -17/4
254 A4
0 60 120 180 240 300 360 420 480 540 600 660 720 Q[M3/u]
NPSH
714 2014 3214 | M
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‘254 | 4,
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= °
= ——— 'NPSH(-50/4, -40/4) s
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0
0 60 120 180 240 300 360 420 480 540 600 660 720 Q[M3/4]
0 20 40 30 80 100 120 140 160 180 200 Q[n/c]

Tabnuua xapaktepuctuk TD250

MouwHocTb
Mopenb (kBT)
TD250-12.5/4 30

TD250-14/4

TD250-32/4

TD250-40/4

TD250-50/4

Pa3mep u Bec

Tun

TD250-12.5/4

TD250-50/4

MpumedaHune: rabapuTHble pa3Mmepbl U Macca HOCAT MHAOPMAaLMOHHbIN XapakTep U MOTYT OTANYATbLCS OT peanbHbIX.
[Ons nonyvyeHus 6onee nogpobHoN nHopmauum obpaTutech B odumumanbHoe npeactasutensctso CNP.

FCNP | 42



[ padpunyeckne xapakTepuCTuKU

1480 006/MnH

Tabnunua xapaktepuctmuk TD300

Monenb MO(”:E‘T’)CT" (M(Sm) 270 360 450 630 750 900 1080 1200
,,,,,,,,, TD300-15/4  : 85 227 223 : 216 : 195 = 178 : 15 : 1.6 : 85
... TD300-20/4 i 75 264 26 255 241 @ 224 20 171 145
,,,,,,,,, TD300-25(4  : e0 -, . 308 : 304 : 298 : 282 @ 271 : 25 . 225 @ 20
,,,,,,,,, D300-30/4 ¢+ 10 ¢ () : 345 . 34 . 335 . 324 . 316 : 30 . 275 : 25
I TD300-354  : 132 0 386 - 381 378 . 369 : 36 3% 326 296
R TD300-44/4  : 10 495 492 488 : 476 & 463 & 4 405 : 375

TD300-55/4 200 58.2 57.9 57.6 56.7 56.1 55 52.5 49.2
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Pa3mep u Bec

Tun

TD300-15/4

TD300-44/4

TD300-55/4

MpumeyaHue: rabapuTHble pa3Mepbl U Macca HOCAT MHPOPMALMOHHbIV XapaKTep U MOTYT OTNIMYaTbLCS OT peanbHbIX.
[Onsa nonyvyeHus 6onee nogpobHoN nMHopmauum obpaTutech B oduumanbHoe npeactasmtensctso CNP.
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