PYKOBOACTBO MO SKCIMIyATALUNU

CEPUA CVA, CVFA, CVLA

BEPTUKANbHbLIA MHOIOCTYNEHYATbIN
LEHTPOBEXHbIN HACOC 50rL}

* U3o6paxeHune NpuBeaeHO TOMNbLKO ANS CNpaBKu, NoXanymncra, CBepbTecChb C
peanbHbIM U3nenuem.

BHumaTenbHoO npo4yTuTe MHCTPYKLUUIO nepen yCTaHOBKOﬁ n coxpaHuTte ee Ans
O3HaKoMmneHuns

QQQUQpOLiS . 8800 301-56-57

™ info@aquapolis.ru

KomnaHua Aquapolis aengeTtcsa ouumnanbHbIM i
aquapolis.ru
ancTpmbbioTopoB HacocoB LX B Poccum. * quap
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NEPEQ HAYAJNIOM YCTAHOBKU CNEAYET BHUMATEINBHO
N3Y4UTb HACTOALUME MHCTPYKLIMK MO YCTAHOBKE U
OKCMIYATALUN. YCTAHOBKA U 9KCIMNYATALUA
OOJKHbI TAKXXE COOTBETCTBOBATb MECTHbIM
HOPMAM U NMPUHATbBIM NPABUITAM.

OAHHOE U3OENUE HE NPEAHA3HAYEHO 454 UCMOJIb3OBAHUA
NULIAMM (BKITIOYASA OETEW) C OTPAHUYEHHBIMU ®U3UYECKUMMU,
CEHCOPHbIMU UMK YMCTBEHHBIMU CMOCOBHOCTAMMU, A TAKXE C
HEOOCTATKOM OIbITA U 3HAHWUIA, 3A UICKINIOYEHWEM CITYYAEB,
KOrOA OHU HAXOOATCA noA4 NPUCMOTPOM Unn
MPOUHCTPYKTUPOBAHbI OTHOCUTEJIbHO UCNOJIb30BAHUA
U3OENNA NMUOM, OTBETCTBEHHbLIM 3A UX BE3OMNACHOCTb.
LOETU OONMXHbI HAXOOUTbCA nNoa NPUCMOTPOM, YTOBbI OHU HE
UrPANN C U3OENUEM. BO UBBEXXAHUE OMACHOCTU
NOBPEXAEHHOE KPEMNEHUE LWUHYPA MUTAHUA TUMA Y OOJIXHO
BbiTb 3AMEHEHO NMPOU3BOAUTENIEM, CEPBUCHBIM ATEHTOM 1IN
CMELUUATINCTOM C AHANIOMMYHOW KBANTMOUKALIMEN.

1.TpaHcnopTupoBKa

[Osuratenun Hacocos CVA, CVFA, CVLA 1, 2, 3, 4, 5,10, 151 20
nocTaenaAlTCA C NOAbEMHbLIMMU NPOYLIMHAMU, KOTOPbIE HEMb3s
1crnonb3oBaTh Ans noAgbema BCero Hacoca.

Mpn noabeme Bcero Hacoca cobnioaanTe cnegyowme TpeboBaHus:

- Hacocel CVA, CVFA, CVLA 1, 2, 3, 4, 5, 10, 15 n 20, ocHalleHHble
crnegyeT MoAHMMAaTb 3a TOMOBHYK 4acTb

cTaHOapTHbIMK  ABUraTensamu,
Hacoca C MOMOLLbIO CTPOM WNK T.1.

- Hacocbl CVA, CVFA, CVLA32, 45, 64 n 90, ocHalleHHble CTaHAapTHbIMU

ApuratensgamMmu MoLHOCTbIO 4O 11 kBT BKNOYMTENBHO, cnefyet nogHMMaTb C

NOMOLLBIO PbIM-raikv, yCTaHOBMEHHON Ha rONIOBHOM YacTu Hacoca.

- CVA, CVFA, CVLA 32, 45, 64 n 90, ocHallieHHble ABUraTensiMy MOLHOCTbIO
15 kBT 1 BbILe, cneagyeT nogHMMaTh C MOMOLLbIO MPOYLLMH, 3aKpenneHHbIX

Ha chnaHue asuraTtens.

- [ina aBuratenein Apyrvx Mapok, KpoMe YnoMsHyThbIX BblLUe,
pekomMeHAyeTCsi NOAHMMATL HAaCcOC 3a FOMOBHYI0 YacTb C MOMOLLbIO CTPOT.

2. O6o3HauyeHne TUNA
CVA, CVFA, CVLA 1, 2,3,4,5,10, 15,20 1 32

Hanpumep:CVF 32-10-1-F-J-A-I-E-HQCV-C
CVF32-10-1

Mopenb
CVFA: Kopnyc Hacoca 13 nuTon
HepXXaBeroLLEe cTanu, NnaTpoHHoe
YNnoTHeHve

CVA: Kopnyc Hacoca 13 4yryHa,
NaTpOHHOE YNMoTHEHNe

CVLA: Kopnyc Hacoca 13
LUTaMNOBaHHOW HepXaBeloLLen
cTanu, ynnoTHeHue obbl4HOW

KOHCTPYKLMU

HomuHanbHsIi pacxog (M'/4)
KonuuecTtBo pabounx konec

HeT maneHbkoro paboyero koneca,
HeT Homepa

F-J-A-I-E-HQCV-C

Kop kopnyca Hacoca
Cepun CVFA 1, 2, 3,4, 5,10, 15, 20
. IWTOI KOPNYC HAacoca U3 HepxaBeloLLeil CTanu
F: + YyTyHHbIA cbnaHew,
G: XOPNYyC Hacoca U3 MToi HepXaBeloLueil cTanm
"+ nuToi hnaHew n3 HepXkaseloLLer cTanu
K: TMTOif KOpMyC Hacoca U3 HepXaseloLLeil cTanu
"+ hVKCMPOBaHHbIV NPUBAPHON LITAMMNOBaHHBLIN
naHew,
p. nwras 6ecwosHas ctans (PJE)
nuTas GecloBHas cTanb
S: (coeauHerve) uMnuHapuyeckas
pesbba
Z: nutas GecluoBHas cTanb (CoOeanHeHne):
KoHU4eckasi peabba B: nuTas GecluosHast
. CTanb (coeanHeHue): CT aHaapTHas Tpy6Has
B pessba
Cepuu CVFA 32, 45, 64, 90, 120, 150, 200, 320

F: kopnyc Hacoca u3 nuToi HepxaseloLLeit cTanm
+ NPUCOEAVHNUTENbHBINA YyryHHbIA hnaHel kopryc
G: Hacoca 13 NINTOI HepXaBeloLLen cTanm
+ MPUCOEAVHUTENBLHBIA NUTON chnaHew u3
HepxaseloLLei cTanu
Cepun CVA 1, 2, 3, 4, 5,10, 15, 20
A: oBarnbHbIi chnaHeL,
. KOpryc Hacoca 13 HyryHa
"+ YYryHHbI UKCUMPOBaHHLIN thnaHel,
Cepun CVA 32, 45, 64, 90, 120, 150, 200, 320
KOpMyC Hacoca U3 YyryHa
+ NPUCOEANHUTENBHBIN (haHel n3 YyryHa
Cepun CVLA 1, 2, 3,4, 5,10, 15, 20
F.  UTaMNoBaHHbIl kopnyca Hacoca
+ YyTyHHbIA (bnaHew LTamnoBaHHbINA
. Kopnyca Hacoca + nuToil cnaxew u3
G: HepxaBelolLeli CTaNM WTaMNOBaHHIiA
4. Kopnyca
* Hacoca + YyryHHbIi onaHely
+ NUTOI (hMKCUPOBaHHBbIN hnaHel 13
Hep)aBeloLLel CTanu WTaMnoBaHHbIA Kopnyc
K: Hacoca + WTaMnoBaHHbIA NPUBapeHHbIN
huKcMpoBaHHbIN chnaHew
P: wTamnoBaHHbIN kopnyc Hacoca + (PJE)

. LUTaMNOBaHHbIA KOPMYC Hacoca + nuTas

" (coepuHuTenbHas) UMNUHApUYeckas pesbba

. WITAMMOBaHHbIA KOpNyc Hacoca

Zi + nwmas (coepuHuTenbHas) KOHycHasi pesbba

. WTaMNOBaHHbI KOPNYC Hacoca + nuTast

B: (coeavH utenbHas) ctaHaapTHas TpyoHas
pesbba

Cepun CVLA 32, 45, 64, 90, 120, 150, 200, 320

F: WTaMMoBaHHbI KOpMyca Hacoca + YyryHHbIi
bnaxew

G: WTamrnoBaHHbIii kopnyca Hacoca + nuToi
bnaHeL 13 HepxaBetoLLen cTanu

Kop Kpblwku Hacoca / ynnoTHeHus

Cepun CVFA 1,2, 3, 4, 5,10, 15, 20

J: MexaHu4yeckoe yrnioTHeHne naTpoHHOro
TuNa + Kpbillka Hacoca u3 nuTon
Hep)KaBelOLLleﬁ cranun

Cepun CVFA 32, 45, 64, 90, 120, 150, 200, 320
MexaHu4eckoe ynnoTHeHWe NaTpoHHOro Tuna
+ KpblILLKa Hacoca 13 NMTO HepXKaBetoLwen cTanu

J
MeXaHU4YECKoe YNNoTHEHUe NaTPOHHOTO TUNa

.+ Kpblluka Hacoca 13 TUTON HepXaBeroLLen cTanu
"+ uyryHHas Kpbiluka Hacoca

Cepun CVA 1, 2, 3, 4, 5, 10, 15, 20, 32, 45, 64, 90, 120, 150,

200, 320
H: MexaHn4ecKoe ynnoTHeHMe NaTpOHHOro Tuna
+ UyryHHas Kpbillka Hacoca
Cepun CVLA 1, 2, 3, 4, 5, 10, 15, 20, 32, 45, 64, 90, 120,
150, 200, 320
B: MexaHu4eckoe oiHapHOe NaTPOHHOE YNIOTHEHNE
YNAOTHEHME + LITaMMOBaHHas Kpbillka Hacoca

Pama

A: Manas cnaHuesas pama

(ronoBHas YacTb Hacoca Ans auratens tuna V18)
B: Bonbluas ¢naHueBas pama

(ronoBHas YacTb Hacoca Ans

psuratens tuna V1)

Hapyxnasa m

1: SUS304
G: SUS316

Ta, ',

aBNIMYeCkuii WTabenb, paboyee koneco

Tun noacoeauHeHus Tpy6onposoaa
E: 3MK

V: BUTOH

N: BHK

MexaHuyeckoe ynnoTHeHue
H: MexaHuyeckuii Tun

Q: kapbua KpemHust

U: kapbup Bonbtpama

C: rpacput

E: MK

V: BUTOH

Kon matepuana Bana Hacoca
B: SUS316

C:SUS431

D:2Cr13




3.06nacTty npuMeHeHus

BepTukanbHble MHOrOCTyneH4aTble LeHTPOOEXHbIe
Hacocbl U3 HepxaBsetowen ctanu Tunos CVA, CVFA, CVLA
npefHasHayYeHbl A LWMPOKOro cnekTpa NpuMeHeH1n.

3.1 OcobeHHOCTH

OcobeHHoCTU: Bbicokasi aPEKTUBHOCTb, HN3KMIN YPOBEHb
LUyMa, KOMMaKTHasi KOHCTPYKLWMS, HeborbLUIoN pa3mvep,
Manas Macca, ONnTUMU3MPOBAHHAST KOHCTPYKLMS, HAleXXHOe
YNIOTHEHWE, MPOCTOTAa B 3KCMNyaTaumu 1 T.4.

3.2 ObnacTtu npumeHeHuUA

HwuskoBsi3kune, HelMTpanbHbIe, Heroproune,
HeB3PbIBOOMNACHbIE XUOKOCTW, HE CoAepxallune TBepabIxX
YyacTuL, U BONOKOH. XKnaKoCTb He AOMKHA XUMUYECKM
BO3/eMCcTBOBATbL Ha MaTepuan Hacoca.

- CucTeMbl NUTAHUS U KOHAEHCaUUN KOTIOB.

- OuncTka BoAbl, CUCTEMbI 0GPATHOrO OCMOCa, CUCTEMBI
ynbTpadunbTpaumm.

- MyweBas NPOMbILLNIEHHOCTb U MPOM3BOACTBO HAMMUTKOB.

- BogocHabeHune B BbICOTHbIX 30aHUSIX.

- OpoLueHne B CenbCKOM XO3ANCTBE, MMTOMHMKaX, Ha NoNax
Ans ronbda.

- CrcTeMbl NOXapOTyLLEHUSI.

- MpombILWNEHHbIE CUCTEMbBI OYUCTKN.

- NMepekaunBaHme, LMPKYNALUNA U yIyYLLEHNE XUOKOCTEN.
- Topsiyee v xonofgHoe BofocHabXeHue.

3.3 YcnoBus akcnnyaraumm

- CpegHasa Temnepartypa: -20 C~+120 C
- nanasoH pacxopga: 0,4~400 Mm%y

- MakcnmanbHoe paBnexue: 30 6ap

- Onana3oH 3Ha4vyeHun pH: 5~9

- MakcnmanbHas TemnepaTypa oKpyXatoLlen cpeabl:
+50C

- MakcmmanbHas BbicoTa Hag ypoBHem mops: 1000w

3.4 MNMepekaumBaeMble XUOKOCTU J1erkonoaBMKHbIE,
Heroproume, HeB3pbIBOOMACHbIE XXNMOKOCTU, HEe coaepKaline
TBEpPAbIX YacTuL Unm

BOJIOKOH. XKMOKOCTb He AoMKHa XMMUYEeCKN BO30eNCTBOBaATb
Ha maTtepuan Hacoca. [py nepekaymBaH1Um XNOKOCTEN C
NNOTHOCTBIO M/UNK BA3KOCTbIO BbILLE, YEM Y BOAbI,
HeobxoamMMo MCnonb3oBaTh ABUrateny donbLuero pasmepa.

- CVA, CVFA [Onsa nepeka4ynBaHus, UMPKYI[LUN 1
NOBbILIEHUS AaBNEHNA XONOAHbBIX UMN TOPAYNX
YNCTbIX XNOKOCTEN.

4. TexHU4YeCcKne xapakTepucTUKn

4.1 TemnepaTtypa okpyxatowien cpeabl Makcumym +50 .
Ecnu Temnepatypa okpyxatoLen cpeapl NnpesbillaeT

+50 unu ecnn geuratens pacnonoxeH Ha BeicoTe 1000
MeTpéB Haa ypoBHEM Mops, MOLLHOCTL asuraTens (P,) 6yaet
CHWXXeHa 13-3a HU3KOW NIOTHOCTM U, CreaoBaTeribHoO,
cnaboro oxnaxpgatowlero adpdekra Bo3gyxa (puc. 1). B Takmx
cnyyasix MoXeT noTpe6oBaTbCsl MCNONb30BaHWe ABUraTens ¢
6onee BbICOKOW MOLLHOCTbIO.

Puc. 1. 3aBucnmocTb mexay MoLHOCTbI0 ABuratens (P,)
N TEeMNepaTypon okpyxatoLer cpeabl

P2
[%]

100 ~—

80 ~—
70

60
50

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

1000 2250 3500 M

Mpumenp:

Ha puc. 1 nokasaHo, uto P2 6yzet cHuxeHa 0o 88%,
€Crnn Hacoc ycTaHoBreH Ha BbicoTe 3500 meTpoB Haj
ypoBHeM Mopsi. [Npu TeMnepaTtype okpyxatoLLen cpeapl
70 C 3HaveHve P2 6ynet cHuxeHo oo 78% ot
BbIXOAHOW MOLLHOCTHU.

4.2. TemnepaTypa XUAKOCTU
B tabn. 1 (ctp. 19) ykasaHa 3aBUCMMOCTb MEXAY
TeMMepaTypom XMOKOCTU 1 MaKCUMarbHO 4OMNYCTUMbIM
pabouvnm AaBrneHnem.
MpymeyaHune: MakcumanbHO 4ONyCTUMblE AUanasoHbl
paboyero faBneHns 1 TemnepaTypbl XUAKOCTH
NPUMEHVMbI TOSNBKO K Hacocy.

4.3. MakcumanbHo gonyctumoe pabo4ee gaBrneHue u
TemnepaTtypa XUAKOCTU ANs YNIOTHEHUs Bana

Puc. 2. CVA/CVFA/CVL A ot 1 oo 90
P[bar]
35
30 ]
25
20+
15:*
10
5
0 _ T T T T
40 20 0 20 40

HQQE
HQQV

mOoT
mooxT

T T T
60 80 100 120 140
t[°C]

44. MuHuManbHoOe AaBneHue Ha Bnycke
MakcumanbHas BbicoTa BcacbiBaHus “H”B MeTpax Hamnopa
MOXeT ObITb paccunTaHa criegytowmm obpasom: H=Pb x
10,2-NPSH-Hf-Hv-Hs

Pb = atmocdepHoe naBneHve B 6apax (aTmocdepHoe
[OaBrneHne MoXeT ObITb NPUHSITO paBHbiM 1 6ap). B
3aKpbITbIX cucTeMax Pb ykasbiBaeT fjaBneHve B cMCTEME B
bapax.

NPSH = BbicoTa cTonba »XuakocTu Ha BcacbiBaloLLLEN
CTOpOHe Hacoca (cneayet u3 kpueot NPSH Ha cTp. 18 npu
MaKcMMarnbHOM pacxofe, KOTopblii ByaeT nogaBaTh Hacoc).
Hf = noTepu Ha TpeHne BO BcacbiBatoLLel TpybGe B MeTpax

Harnopa npu MakcumanbHOM pacxofe, KoTopbln byaeT
nogasaTb Hacoc.

Hv = naBneHune napa B meTpax Hanopa (puc. 5)

Hs = 3anac HagexHocTn = He meHee 0,5 M Hanopa



Ecnu pacyeTHoe 3HaveHne H nonoxutenbHoe, HacoC MOXeT
paboTaTtb Npu NoagbeMe BcacbiBaHWs C MakCUMaribHbIM HanopoMm
H meTpoB. Ecnu paccuntanHbin H siBnsieTcst oTpuuatenbHbIM,
TpebyeTcs AaBreHue Ha Bnycke MUHUMansHo H metpos. Bo
BpeMsi paboTbl AaBreHne JOMKHO BbiTb paBHO pacyeTHoMy H.

Ecnu pacueTHoe 3HaveHune “H” nonoxmurensHoe, Hacoc MoXeT Puc. 4. BepxHsis 4acTb C BO3AYLUHbIM OXNaX4eHNEM.
paboTaTtb Npu NogbeMe BcacbiBaHWs C MakCUMarbHbIM Harnopom .

HmeTpos. Qmin

Mpumep: P
Pb=1 6ap 20 | / ,,/
Twn Hacoca: CVFA10, 50 'y 7 i
Pacxoa: 10 M’/4 10 | ad

NPSH (co ctpanuupl 18): Hanop 2,1 m.

Temneparypa xuakocTu: +50 C 0 ] ‘

Hv (ha puc. 4): Hanop 1,3 meTpa H=Pb X | | | -
10,2-NPSH-Hf-Hv-Hs 40 6 EO 10b 426 140 1é0 18b t &)]

—_—

H=1<10,2-2,1-3,0-1,3-0,5=3,3 (BbIcOTa B MeTpax)

OT0 03HayaeT, YTO HACOC MOXET paboTaTb npu
MakcMMarbHOWM BbICOTE BcacbiBaHus 3,3 meTpa.

[laBneHue, paccuutaHHoe B 6apax: 3,3X0,0981=0,324 6ap
[NlaBnexune, paccuntanHoe B klMa: 3,3%9,81=32,4 kMa 4.7 dneKTpuYecKkue XxapakTepUCTUKU

CwM. 3aBofcKyto Tabnuuky aABuraTens

MpumeyaHue: Hacoc HM B kOeM criyyae He JOSDKEH
paboTaTb Npu 3aKpbITOM BbIMYCKHOM KranaHe.

Pwnc. 3
3 & 4.8 YacToTa 3anyckoB U OCTaHOBOK
D# [Buratenb MOLLHOCTbIO 40 4 KBT BKNOYMTENBHO:
AUIEIE makcumym 100 pas B yac.
S b p
ﬂ D Osuratenu mowHocTblo 5,5 KBT 1 Beiwe: makcumym 20 pas B 4ac.
; : Puc. 5. [laBneHne napoobpasoBaHus
Hf tm , Hv
[°C] | [m]
190 +— 126
A > 3 180 — 100
L]
170 + 79
NPSH BbicoTa cTon6a XuaKkoctn 1
H Pb » 160 - 62
Ha BcacbliBawLlen CTOpoHe Hacoca
| 150 +— 45
— 40
v 140 +— 35
— 30
130 1 55
120 +— 92
1104 15
- 12
100 1- 10
~ 8.0
4.5. MakcumanbHoe AaBrieHue Ha Bnycke 90 4 6.0
B tabn. 2 (ctp. 20) nokasaHbl MakcMMarnbHO AONYCTVMblE 3HaYeHUs 80 —— 5.0
naeneHus Ha Brycke. OgHako hakTnyeckoe faBrneHne Ha Brycke + ~ 4.0
[OaBreHve npy paboTe Hacoca Npu 3aKkpbITOM 707-3.0
KranaHe Bcerga AoMKHO BbiThb HIKE MaKCUMarbHO 60+ 2.0
Aonyctumoro paﬁoqero AaBneHua. 50 n 1.5

Hacocbl npoxogat ncneltaHua noa aasnexHvem B 1,5

pa3a BhbllLle 3HaYeHUs!, ykazaHHoro B Tabn. 2 (ctp. 20). 40 -

1.0
0.8
0.6
304 04
0.3
0.2
0

. 20 -
4.6. MMHUManbHbIM pacxon —
M3-3a pycka neperpesa Hacoc He criedyeT UCMomb30BaTh C 104 0.4
PAcXOA0M HUXE MUHUMASTBHOTO. 0 J
MpvBeneHHas HUXe KpUBasi NOKa3biBAET MUHUMATbHbIA PACXOL,
B
MPOLEHTaX OT HOMUHASTLHOTO PACXOAA MO OTHOLLEHMIO K 4.9. Paamepsbl 1 Bec
Temnepartype Xuakoctu. Pasmepbl: cm. Tabn. 3 (ctp. 21).

Macca: cM. 3TUKEeTKY Ha ynaKoBKe.



4.9 YposeHb wyma 6. dneKkTpuyYeckue noaknYeHnsa
Cwm. Tabn. 1 Hke. [Buratenb A0MKeH ObITb 3a3eMIIEH.
A [Mepen CHATMEM KPbILLKM KIEMMHOW KOPOBKM 1
5. YcTaHOBKa nepen NobbIM CHATUEM/NEMOHTaXEM Hacoca
YcTtaHoBka Hacoca. UTobbl n3bexartb noBpexaeHns ybeamnTech, 4TO NUTaHME OTKITHOYEHO.

Hacoca crieqynTe NpUMBEAEHHOW HUXe npoLuenype. OpHodasHbI ABUraTesnb OCHaLLeH
TepMonpeaoxpaHuTeneMm, TpexdgasHoli
aBuraTenb OOMKeH ObiTb NOAKMOYEH K
LWar HOenctBue nyckaTento asuraTens.

OneKTpuyeckoe NoaktoYeHne OIMKHO
CTperku Ha OCHOBaHWUM Hacoca & BbIMOMHATLCA YNOJTHOMOYEHHbIM 3MEKTPUKOM B
NOKasblBAKOT HanpasrieHne noToka
XUOKOCTI 4epes Hacoc COOTBETCTBMM C MECTHBIMMW NpaBuamu.

iz

. Pabo4yee HanpspkeHWe 1 YacToTa yKasaHbl Ha 3aBOCKOW
R ¢aon, | Hactp. 21 nokasaris: Tabnuuke asuratens. Y6eauTecs, 4To ABuraTens

I > ‘0 - Paamep ocHoBaHus
n COOTBETCTBYET MCTOYHUKY NUTAHWUS, OT KOTOPOro oH B6yaeT
- NMoacoepuHerne Tpy6onposoaos
- [lnameTp 1 nonoxexne paboTarb.

dyHAAMEHTHbIX 60NTOB .
B CTaHOAapTHOM KOMMNNeKTaunm KneMmmHasa K0p06Ka

MOHTUPYETCA Ha BCacbIBaloLLEN CTOPOHE Hacoca.

Hacoc moxeT 6biTb ycTaHOBMEH KnemmHyto KopobKy MOXHO NOBOpayMBaTh B YETbIPEX MOMOXEHNSX, B
BEPTMKAIIbHO MM TOPMSOHTAITBHO. avanasoHe 0°.90°180. 270, nowarosasi npoueaypa:

Ybenutecnb, YTO K BEHTUNATOPY

OXMNaxXaeHUs BUratenst nocTynaet 1. [Mpn HEOBXOAMMOCTM CHUMUTE NPeaoXpaHUTENN

[AOCTaTO4HOE KONMNYECTBO MydThl, HE CHUMaNTE camy MydTy.

xonogHoro Bo3gyxa. OgHako

[BUraTenb He AOMKEH ONyCKaTbCs 2. BbiBepHUTE 6OMThI, KpensLume ABuraTerb K Hacocy.

HWKE TOPU3OHTANLHOW NNOCKOCTY. 3. [Bvraternb NOBEPHYT B HYXXHOE NOMOXEHME.

4.YcTaHoBUTE 1 3aTAHUTE BGONThI.

UToBbl  cBECTH K MUHUMMYMY 5. 3ameHuTe npeaoxpaHnTenu MyTbl.
BOMOXHbIA WM OT  paboThl AnekTpuyeckoe NoaKnoYeHne JOIHKHO BbIMOMHATLCA Tak, Kak

Hacoca, pexomerayerca MOKa3aHo Ha CXeMe BHYTPU KPbILLKM KNEMMHO KOpoBKH.
YCTaHOBWUTb KOMMEHCaTopbl C obenx
CTOPOH Hacoca n

aHTMBVI6paLI,VIOHHbIe KpenneHunsa

Mexay yHOaMEHTOM 1 HaCOCOM. Tabnuua 1. lllym peuratens

YT06bI U3bexaTb crivBa BOAbI U3
CHCTeMbI B Cryyae HeobxoaMMocTH 50Ny 60 Iy
OYMCTKM, PEMOHTA VN 3aMeHbI OBuraTtenb
Hacoca, ¢ 0601X ero CTOpoH [kBT] LpA LpA
[OMKHbI GbITb YCTAHOBMEHbI
3anopHble knanaHsl. Hacoc Bcerga [ABA] [ABA]
[OMmKeH BbITb 3aLumLLeH oT oGpaTHOro 0.37 33 58
NOTOKa C NOMOLLI0 .
o6paTHOro knanawa. 0,55 53 56
0,75 53 57
1,1 55 60
YcTaHaBnuBavite TpyObl Takum 1,5 58 63
obpa3zom, 4Tobbl n3bexatb
BO34YLLHbIX NPO6GOK, 0COBEHHO Ha 2,2 58 64
CTOPOHE BcacbIBaHWs Hacoca. 3.0 359 65
4,0 66 71
B cny4ae ycTaHoBKM, B KOTOPOIA: 5,5 73 73
- BbINYCKHOW NaTpy6oK HaKMOHeH 75 73 78
BHW3 B CTOPOHY OT Hacoca; i
- cyllecTByeT pUck 11 75 79
BO3HUKHOBEHUSI CUGPOHHOTO 15 70 74
adpdekTa;
- Heobxoanma 3awuTa oT 18,5 70 74
o6paTHOro nNoToka 3arpsi3HeHHbIX 22 69 74
xuakocten; Pagom ¢ Hacocom
AOMnXeH BbiTb yCTaHOBMEH 30 73 73
BaKyyMHbI KnanaH. 37 73 77
] 45 73 77
+ | Hacoc MOXHO yCTaHOBUTb Ha

ynuue, HO Afist 3TOro HeoGX0AMMO
oGecrneunTb COOTBETCTBYIOLLYIO
3awmTy.




7.3anyck
Mepep 3anyckom NpouTMTE NpeaynpexaatoLLyto HaANVCh.
MpumevaHune: He 3anyckawTte Hacoc A0 Tex nop, Noka oH
He ByaeT 3anonHeH XnaKocTbio U He ByaeT yaaneH
BO3AyX. Ecnn Hacoc paboTaeT BCyxyto, 3T0 MOXeT
NPUBECTMN K MOBPEXAEHNIO MOALUMMHUKA Hacoca 1
YMNOTHEHWA Bana.
Ob6paTnTe BHUMaHWe Ha HanpaeneHne BEHTUNALMOHHOIO
OTBEPCTUA 1 crieauTe 3a Tem, 4Tobbl BbiTeKatoLas Boaa
He npuBena K TpaBmMaM NIoAeV Unn NoBPEXAEHNIo
ABuraTenst unu Apyrmx KOMNoHeHToB. [pu ycTaHoBke
cuCTeM ropsivero BogocHabeHust ocoboe BHUMaHue
crnepyeT yaensTb PUCKY NOMy4YeHWs TpaBM, BbI3BaHHbIX
obnuBaHvieM ropsiyent Bogon. CnenyinTe MHCTPYKUMAM Ha
cTp. 22.

CVA,CVFA,CVLA 1.2,3,4,5

Bo Bpems nmycka aTux HacoCcoB pekoOMeHAyeTCH OTKpbIBaTb
nepenyckHon knanax. [NepenyckHon knanaH coeguHseT
BCAaCbIBaOLLY0 U HarHeTaTenbHy CTOPOHbI HAacoca, YTo ynpoLiaet
npoueaypy HanomnHeHus (puc. 6). MNpu ctabunbHow paboTe
nepenyckHON KnanaH MOXHO 3aKpbITb. [py nepekaymBanm
XMOKOCTEN, coaepxalumnx Bo3ayx, pekoMeHayeTcs OCTaBnsATh
nepenyckHOW KrnanaH OTKpbITbIM, ecrnn paboyee AaBneHne Hike 6
6ap. Ecnn paboyee AaBneHve NOCTOSIHHO npeBbIlwaeT 6 6ap,
nepenyckHON knanaH AosmkeH ObITb 3akpbIT. B npoTvBHOM criyvae
martepuan oTBepcTusi byaeT n3HalMBaTbCA U3-3a BLICOKOW CKOPOCTY
XNOKOCTK.

Puc.
CnvBHas
mpobKa

/
/.

L— 1

Mepen 3anyckoM Hacoca NpoBepbTe NpUBeAeHHble HUXe npoLeaypbl

- OyHOaMeHTHble 6ONThbl 3aTAHYThI.

- Hacoc 3anonHeH Bogon.

- HanpsikeHve cootBeTCTBYET.

- [lBuratenb NOBEPHYT B HY)XHOE MOIOXEHME.

- Bce Tpybbl noacoeanHeHbl repMETUYHO, HOpMaribHOe
BOJOCHabeHue.

- KnanaH BnyckHou Tpybbl OTKpbIT; BbimyckHou knanaH 6yaet
OTKPbIT Mocre 3anycka Hacoca.

- MNpoBepbTe paboyee faBneHne, ecnu ycTaHOBIIEH MaHOMETP.

- MNpoBepbTe koHTponnep. Ecnu Hacoc ynpaBnseTcs pene
[aBreHusl, NPOBEPbLTE U OTPEerynupyinTe aaBneHve
BKIIOYEHMs/BbIkNtoYeHus. C NOMOLLbIO perne AaBneHns
NpoBepbTE MOLLHOCTb ABUraTens, KoTopas He JoShKHA
npeBbilLaTh AOMYCTUMOE 3HaYeHMe.

8. O6cnyxuBaHue
Mepen Hayanom paboTbl ¢ HacocoM y6eamTech, YTo
NnMTaHNe Hacoca OTKIMHYEHO U YTO Ero HENMb3s
CryYanHO BKMOYNTb.
MoawwmnHmkM Hacoca v yNnoTHEHUE Bana He TPebyoT TEXHUYECKOro
obcnyxmBaHus.

MoawunHuk ABuratens

[Buratenu, He OCHaLLEHHbIE CMa304HbIMU HUMMENSMU, He TpebyoT

TexXHu4eckoro obcnyxvBaHus. [iBuratenb, OCHaLLEHHbIN

CMa304HbIMY HANMENSIMU, CriefyeT cMa3saTb BbICOKOTEMMNepaTypHOM

KOHCUCTEHTHOM CMa3Kow Ha OcHoBe NUTUSA. CM. MHCTPYKUMIO Ha

KpbILLKe BeHTMNSATOpa. B crniyyae ce3oHHOM akcnnyaTtauum

(aBuratenb npoctamBaeT 6onee 6 mecsiLieB B roay).

PekomeHayeTcsa cmasbiBaTh ABUraTens nNpu BeIBoge Hacoca 13

aKcnnyaTauumn.

YcTaHoBKa Hacoca B COOTBETCTBUM C UHCTPYKUMEN obecneynBaeTt

appekTnBHYIO paboTy Hacoca 1M MeHbLUNe 3aTpaTbl Ha TEXHUYECKoe

obcnyxuBaHue.

- MexaHn4eckoe ynnoTHeHMe aBTOMaTUYECKN perynupyeTtcs,
NOBEPXHOCTb pa3gena Mexay HenoABUXHbIM 1
BpalaLwWwmmMcs KonbLaMy cMma3sbiBaeTcs M oxnaxgaeTcs
nepekavynBaemMon XuUOKOCTbIO.

- MNMoAwWnNHUK CKONbXEHUS cMa3blBaeTCcs nepekaynBaemon

XNAKOCTbIO.

9. 3awuTa oT 3amMep3aHus
Hacocbl, kKoTopble He NCNOomb3yTCs B NEPUOAbI
3aMOpO3KOB, CreAYET ONOPOXHUTb, YTOObI M3bexaTb
noBpexaeHus.
CnenTe BoAy 13 Hacoca, OCnabuB BEHTUINSALMOHHbBIV BUHT
B ONTOBHOW YaCTU Hacoca 1 BbIHYB CITMBHYIO NPOOKY
13 ocHoBaHus. HeobxoamMmo no3aboTUTLCS O TOM, YTOObI
BbITEKAKOLLAsl BOLA He MpMBENa K TpaBMam MoAeN Unv NoBPEXAEHMIO
asuratena nnu gpyrmx KOMNoHEHTOB. B yCTaHOBKax C ropsa4ymm
BOAOCHabxeHMeM ocoboe BHUMaHUE crielyeT YaensiTb pUcky
nosyyYyeHvsi TpaBM, Bbl3BaHHbIX 06nMBaHWeM ropsiyeit Bogoit. He
3aTArMBaTe BEHTUNALMOHHbLIN BUHT U HE 3aMeHSANTE CMIMBHYHO
npo0bKy 40 Tex Nop, NoKa Hacoc He ByaeT CHOBa MCMOSIb30BaH.

CVA, CVFA, CVLA1, 2,3, 4,5

Mepen 3aMeHON CIMBHOM NPOGKM B OCHOBAHUU BbIBEPHUTE
nepenyckHol knanaH Ao ynopa. CM. puc. 6. 3anomnHuTe CrIMBHYHO
npo6ky, 3aTsiHyB GOMbLUYI0 HaKWUAHYIO raiky, a 3aTem nepemnyckHomn
KnanaH.

10. C6opka u pa3bopka

CM. yepTex B pa3obpaHHoM Buae (cTp. 25-27)



11. Cxema noucka HeucnpaBHOCTEMN

[Nepen cHATUEM KPbILLKN KNEeMMHOMN KOpO6KVI nnepen No6bIM CHATUEM/AEMOHTaXEM Hacoca y6€}:|,VITer, YTO NUTaHNEe
OTKITHOYEHO, U 4YTO ero Henb3d CJ'Iy‘-IaVIHO BKITHOYUTD.

HeuncnpaBHoOCTb

MpuyunHa

YcTtpaHeHue

[Buratenb He
paboTtaeT npu 3anycke

- Coon nutaHus.

- Meperopenu npegoxpaHuTenu.

- CpaboTana neperpyska nyckartens asuratens.

- Cpabotana Tennosas 3awuTa.

- NaBHble KOHTaKTbl NyckaTens aBuUraTens He
3aMbIKalTCS UK KaTyLlka HeucnpasHa

- HeucnpaBHa cxema ynpaBreHust

- [lBuratenb HeucnpaseH

- MNopgkntounTe nuTaHne.

- 3ameHuTe nNpegoxpaHnTenu.

- [oBTOPHO aKkTUBUPYNTE 3aLUUTY
asurartens.

- [loBTOPHO aKkTUBUPYINTE TEMNOBYIO
3awmTy.

- 3aMeHUTe KOHTaKTbl UM MarHUTHYO
KaTyLLKy.

- OTpeMOoHTUpYMTE CXEMyY ynpaBreHus.

- 3ameHuTe gBuratens

Meperpy3ka nyckatens
npuratens cpabaTbiBaeT
cpasy e npu BKIYEHUN
nuTaHus

- Meperopen oavH npegoxpaHuTens /
aBTOMaTUYECKUI BbIKITOYaTENb.

- HencnpaBHbI KOHTaKTbI MpK neperpyske
nyckatena gsurartend.

- KabenbHoe coeanHeHne ocnabneHo unm
HeuncnpasHoO.

- HeucnpaBHa oGmoTKa asuratens.

- Hacoc mexaHuyecku 3a6rnokmpoBaH.

- 3HayeHne neperpysky CAULLKOM HU3KOE.

- BctaBbTe nNpenoxpaHnTenb.

- 3aMeHuTe KOHTaKTbl NyckaTens
aBuraTens.

- 3akpenuTe Unu 3ameHnTe kabenbHoe
coefiMHeHve.

- 3ameHuTe gBuraTensb.

- Yoanute mexaHunyeckyto 6roKMpoBKY
Hacoca.

- YcTaHoBuMTE nyckaTenb ABuratens
Hagnexalm obpasom.

Bpewms oT BpemeHu
nyckartenb ABuratens

cpabaTbIiBaeT OT Neperpysku.

- 3HayeHne neperpys3ku CrimkoM HU3Koe.
- Huskoe Hanpsa)eHne B Yacbl Muk.

- YcTaHoBWTE nyckaTesnb ABuUratens
Hagnexaiimm obpasom.
- MpoBepbTe NUTaHME.

MyckaTtenb gBuratens
cpaboTan, HO Hacoc He
paboTaer.

- C6ou nutaHus.

- Meperopenu npegoxpaHuTeny.

- Cpaborana Ttennosas 3awuTa.

- [NaBHble KOHTaKTbI NyckaTensi ABuraTens He
3aMbIKaloOTCsl UNK KaTyLLKa HeucnpasHa

- HeucnpasHa cxema ynpaBsrneHus

- MopaknounTe NUTaHue.

- 3ameHuTe nNpegoxpaHnTenu.

- [TOBTOPHO aKkTUBMPYNTE TENMOBYIO
3awmTy.

- 3aMeHWTe KOHTaKTbl NN MarHUTHYO
KaTyLLKYy.

- OTpemMOHTUpYIMTE CXEMY YNpPaBEeHUs.

[Mpoun3BoanTENBHOCTL HAcoca

HENOCTOAHHAa

- CnuwKkoM HU3KOE AaBrneHUe Ha Brycke Hacoca
(kaBnTaLMS).
- BcacbiBarowas Tpyba / Hacoc
Y4aCcTUYHO 3a0uUThI 3arpA3HEeHNAMN.
- Hacoc BcacblBaeT BO3ayX.

- MNpoBepbTe yCrnoBumsi BCacbiBaHUs.
- OumnctuTte Hacoc unm Tpyby Hacoca.
- MNpoBepbTe ycnoBums BcacbiBaHWS.

Hacoc pa6oTaeT, Ho He nopaeT

BOAY

- BcacbiBarowasa Tpyba / Hacoc 3abuTbl
3arpsi3HEHNSMU.

- OOGpaTHbIi KnanaH 3abnok1poBaH B

3aKPbITOM MOSOXEHNN.

- YTeuka BO BcacblBaroLLen Tpybe.

- Bo3gyx Bo BcacbiBaroLlen Tpybe unm Hacoce.

- [Bvratens BpallaeTcsi B HEMNPaBUIIbHOM
HanpaBneHUun.

- OuncTUTE HacoOC UK BCacbIBatoLLyO
TpyOy. § 3

- OTpeMOoHTMpYynNTE OOpaTHbLIN KranaH.

- OTpeMOHTMpYINTE BCacCbIBaIOLLYIO
TpyOy.

- MNpoBepbTe ycnoBms BcacbiBaHWS.

- NameHnTe HanpaBneHve BpaLLeHns
asuraTtensi.

[Mpw BBIKNIOYEHUN Hacoc
paboTaeT B o6paTHOM
HanpasneHuu.

- YTeuka Bo BcachlBawLLei Tpybe.
- HewncnpaBeH o6paTHbI KranaH.

- OTpeMOHTMpYINTE BCacCbIBaIOLLYIO

TpyOy.
- OTpeMOHTMpPYINTE OOpaTHbLIN KrnanaH.

YTeuyka B YNNoTHEeHUN Bana.

- HencnpagsHo ynnoTHeHWe Bana.

- 3ameHunTe ynnoTHeHne Bana.

Lym

- B Hacoce Bo3HuWKaeT kaBUTaLMS.

- Hacoc He BpalaeTcsa cBO60OHO
(conpoTuBneHue TpeHns) ns-3a
HenpaBWbHOrO NOMOXEHWSA Bana Hacoca

- CnuLWKOM HU3KOE COOTHOLLIEHWE Hamnopa B
cucTemMe 1 Hamopa Hacoca.

- lMpeobpasosaTenb YacToTbl He paboTaeT

- MNpoBepbTe ycnoBms BcacbiBaHWS.

- OTperynupynTte Ban Hacoca.

- YcTpaHuTe npobnemsl B cucteme
unu BbibeprTe COOTBETCTBYIOLLNI
Hacoc.

- MNposepbTe paboTy
npeobpasoBaTens 4YacToTbl.

12. YTunusauyus

YTrnusaumsa AaHHOro M3genus Unm ero Yacten A0omKHa OCYLLEeCTBNATLCA B COOTBETCTBUM CO
cneaywLwmMm pekoMeHgaunsmm: Bocnonb3ynTecb MECTHOWM rOCyaapCTBEHHOM UITN YACTHOW Cry»K0om

cbopa oTxoO0B.
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13. Mogenb n mowHocTb (50 Mu)

Mouy.

Mopgenb Hanpsiketve B Mogernb Mouy. Hanpsixenune B
(P2), xBr (P2), xBr
CVA/CVFA/CVLA1-2 0,37 | 1x 220-240 B/ 3 x220/380 B CVA/CVFA/CVLA2-2 037 | 1x220-240B/3 x-220/380 B
CVA/CVFA/CVLA1-3 0,37 | 1x 220-240 B/ 3 x220/380 B CVA/CVFA/CVLA2-3 0,37 | 1x220-240B/3 x-220/380 B
CVA/CVFA/CVLA1-4 0,37 | 1x 220-240 B /3 x220/380 B CVA/CVFA/CVLA2-4 0,55 | 1x220-240 B/3 x-220/380 B
CVA/CVFA/CVLA1-5 0,37 | 1x 220-240 B /3 x220/380 B CVA/CVFA/CVLA2-5 0,55 | 1x220-240 B/3 x-220/380 B
CVA/CVFA/CVLA1-6 0,37 | 1x 220-240 B/ 3 x220/380 B CVA/CVFA/CVLA2-6 0,75 | 1x220-240 B /3 x-220/380 B
CVA/CVFA/CVLA1-7 0,37 | 1x 220-240 B/ 3 x220/380 B CVA/CVFA/CVLA2-7 0,75 | 1x220-240 B /3 x-220/380 B
CVA/CVFA/CVLA1-8 0,55 | 1x 220-240 B/ 3 x220/380 B CVA/CVFA/CVLA2-9 1.1 1 x 220-240 B/ 3 x-220/380 B
CVA/CVFA/CVLA1-9 0,55 | 1x 220-240B /3 x 220/380 B CVA/CVFA/CVLA2-11 1.1 1 x 220-240 B/ 3 x-220/380 B
CVA/CVFA/CVLA1-10 0,55 | 1x 220-240 B/ 3 x220/380 B CVA/CVFA/CVLA2-13 15 | 1x220-240B/3 x-220/380 B
CVA/CVFA/CVLA1-11 0,55 | 1x 220-240 B /3 x220/380 B CVA/CVFA/CVLA2-15 15 1 x 220-240 B/ 3 x-220/380 B
CVA/CVFA/CVLA1-12 0,75 | 1x 220-240 B /3 x220/380 B CVA/CVFA/CVLA2-18 22 1 x 220-240 B /3 x-220/380 B
CVA/CVFA/CVLA1-13 0,75 | 1x 220-240 B /3 x220/380 B CVA/CVFA/CVLA2-22 22 | 1x220-240B/3 x-220/380 B
CVA/CVFA/CVLA1-15 0,75 |1 x 220-240 B/ 3 x 220/380 B CVA/CVFA/CVLA2-26 3,0 | 3x220/380B
CVA/CVFA/CVLA1-17 1,1 | 1x 220-240 B /3 x 220/380 B
CVA/CVFA/CVLA1-19 1,1 1 x 220-240 B/ 3 x 220/380 B
CVA/CVFA/CVLA1-21 1,1 1 x 220-240 B/ 3 x 220/380 B
CVA/CVFA/CVLA1-23 1,1 1 x 220-240 B / 3 % 220/380 B
CVA/CVFA/CVLA1-25 1,5 | 1x 220-240 B/ 3 x 220/380 B
CVA/CVFA/CVLA1-27 1,5 | 1x 220-240 B /3 x 220/380 B
CVA/CVFA/CVLA1-30 1,5 | 1 x 220-240 B/ 3 x 220/380 B
CVA/CVFA/CVLA1-33 22 | 1x 220-240 B/ 3 x 220/380 B
CVA/CVFA/CVLA1-36 22 | 1x 220-240 B/3 x220/380 B
Mopenb Mo, HanpsaxeHune B Mopenb Mow. HanpsxeHue B
(P2), kBt (P2), kBt
CVA/CVFA/CVLAS3-2 0,37 |1x220-240B/3 x220/380 B CVA/CVFA/CVLA4-2 0,37 |1x220-240B/3 x220/380 B
CVA/CVFA/CVLAS-3 0,37 |1x220-240B/3 %220/380 B CVA/CVFA/CVLA4-3 0,55 |1x220-240B/3 x220/380 B
CVA/CVFA/CVLAS3-4 0,37 |1x220-240B/3 %x220/380 B CVA/CVFA/CVLA4-4 0,75 |1x220-240B/3 x220/380 B
CVA/CVFA/CVLAS3-5 0,37 |1%220-240B/3 %220/380 B CVA/CVFA/CVLA4-5 1,1 1x220-240B /3 x220/380 B
CVA/CVFA/CVLA3-6 0,55 |1x220-240B/3 x220/380 B CVA/CVFA/CVLA4-6 1,1 | 1x220-240B/3 x-220/380 B
CVA/CVFA/CVLAS3-7 0,55 |1x220-240B/3 %x220/380 B CVA/CVFA/CVLA4-7 1,5 |1x220-240B/3 x:220/380 B
CVA/CVFA/CVLA3-8 0,75 |1x220-240B/3 %220/380 B CVA/CVFA/CVLA4-8 1,5 |1x220-240B/3 x220/380 B
CVA/CVFA/CVLA3-9 0,75 |1x220-240B/3 %-220/380 B CVA/CVFA/CVLA4-10 2,2 |1x220-240B/3 x-220/380 B
CVA/CVFA/CVLA3-10 0,75 | 1x220-240B/3 *x220/380 B CVA/CVFA/CVLA4-12 2,2 |1x220-240B/3 x-220/380 B
CVA/CVFA/CVLA3-11 1,1 |1x220-240B/3 %x220/380 B CVA/CVFA/CVLA4-14 3,0 |3x220/380B
CVA/CVFA/CVLA3-12 1,1 1x220-240 B /3 %-220/380 B CVA/CVFA/CVLA4-16 3,0 |3x220/380B
CVA/CVFA/CVLAS3-13 1,1 1 x220-240 B /3 %-220/380 B CVA/CVFA/CVLA4-19 4,0 |3x380/660B
CVA/CVFA/CVLA3-15 1,1 1 x220-240B /3 x-220/380 B CVA/CVFA/CVLA4-22 4,0 |3x380/660B
CVA/CVFA/CVLAS3-17 1,5 1x220-240B/3 *220/380 B
CVA/CVFA/CVLA3-19 1,5 |1x220-240B/3 %220/380 B
CVA/CVFA/CVLA3-21 2,2 1x220-240B/3 *x220/380 B
CVA/CVFA/CVLA3-23 2,2 1x220-240 B/3 *220/380 B
CVA/CVFA/CVLAS3-25 2,2 1x220-240B/3 *220/380 B
CVA/CVFA/CVLAS3-27 2,2 1x220-240B /3 *220/380 B
CVA/CVFA/CVLA3-29 2,2 1x220-240 B /3 *220/380 B
CVA/CVFA/CVLA3-31 3,0 3 x220/380 B
CVA/CVFA/CVLA3-33 3,0 3x220/380 B
CVA/CVFA/CVLA3-36 3,0 3x220/380 B

Mpumeyanus: Vicnonb3yinTe Hacoc Npu YacToTe 50 M, oAHOMa3HOM HanpsixeHun 220 B, TpexdasHom HanpsixxeHun 380 B, oTknoHeHust HanpsixeHnst +10%, NoAPOGHOCTU CM. Ha 3aBOACKOW Tabnuyke.
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Mopgenb n mowHocTb (50 Ny)

Moui. Hal eHne B
Mopens P, e MPsPKEHN Mogen Mou. Hanpsoketve B
(P2), xBr
CVA/CVFA/CVLA5-2 0,37 | 1x220-240B/3 x 220/380 B
CVAGVEA/CVLABS 055 | 152202408/ x 220380 B CVA/CVFA/CVLA10-1 0,37 |1 x220-240 B /3%220/380 B
CVA/GVEA/GVLABA 055 | 152202408/ 3 x 220380 B CVA/CVFA/CVLA10-2 0,75 | 1x220-240 B/ 3 x220/380 B
CVAGVEA/CVLAGE 075 |1, 220240 /3 2203808 CVA/CVFA/CVLA10-3 1,1 |1 x220-240 B/ 3x220/380 B
CVAGVFA/GVLASS 11 | 12220290813 = 220380 CVA/CVFA/CVLA10-4 15 |1x220-240 B/ 3%220/380 B
CVA/GVEA/GVLA7 1 115220220873 2203808 CVA/CVFA/CVLA10-5 22 |1x220-240 B/ 3%220/380 B
CVAGVEA/CVLAGS T 175220220873 2203808 CVA/CVFA/CVLA10-6 22 [1x220-240 B/3%220/380 B
CVA/CVFA/CVLA5-9 15 | 1x220-240B/3 x220/380 B CVA/CVFA/CVLA10-7 3.0 |3x220/3808
CVA/CVFA/CVLA5-10 1,5 1 x220-240B /3 x220/380B CVA/CVFA/CVLA10-8 3.0 |3x220/3808
CVA/CVFA/CVLA5-11 2,2 1 x220-240B /3 x 220/380 B CVA/CVFA/CVLA10-9 3,0 |8x220/3808
CVA/CVFA/CVLA5-12 2,2 1 x220-240B /3 x 220/380B CVA/CVFA/CVLA10-10 40 3 x 380/660 B
CVA/CVFA/CVLA5-13 22 | 1x220-240B/3 x 220/380 B CVA/CVFA/CVLA10-12 40 |3x380/6608
CVA/CVFA/CVLA5-14 22 | 1x220-240B/3 x 220/380 B CVA/CVFA/CVLAT10-14 55 |3x380/6608
- CVA/CVFA/CVLA10-16 55 |3x380/660 B
CVA/CVFA/CVLA5-15 2,2 1 x220-240B /3 x 220/380 B
_ CVA/CVFA/CVLA10-18 75 |3x380/660 B
CVA/CVFA/CVLA5-16 2,2 1 x220-240B /3 x 220/380B .
- CVA/CVFA/CVLA10-20 7,5 |3x380/660 B
CVA/CVFA/CVLA5-18 30 | 3x220/380 B
: CVA/CVFA/CVLA10-22 7,5 |3x380/660B
CVA/CVFA/CVLA5-20 3,0 3 x 220/380 B
CVA/CVFA/CVLA5-22 40 | 3x 380/660 B
CVA/CVFA/CVLA5-24 40 | 3 380/660 B
CVA/CVFA/CVLA5-26 40 | 3x 380/660 B
CVA/CVFA/CVLA5-29 40 | 3x380/660 B
CVA/CVFA/CVLA5-32 55 | 3x 380/660 B
CVA/CVFA/CVLA5-36 55 3 x 380/660 B
Moaens MoLy. HanpsixeHue B Mopaenb Mow 1 Hanpsikenne ‘B
(P2), xBr (P2), kBt
CVA/CVFA/CVLA15-1 1,1 |1% 220-240 B /3 * 220/380 B | | GVA/CVFA/CVLA20-1 1,1 | 1x220-240 B/ 3%x220/380B
CVA/CVFA/CVLA15-2 2,2 1x 220-240B /3 x 220/380 B .
CVA/CVFA/CVLA15-3 3,0 3x 220/380 B CVA/CVFA/CVLA20-2 2,2 |1x220-240 B/3x220/380B
CVA/CVFAICVLATS 4 40 |3~ 380/6608B CVA/ICVFA/CVLA20-3 40 |3x380/660B
CVAICVFAICVLATS S 4.0 |3 380/6608B CVA/CVFA/CVLA20-4 55 |3x380/660 B
CVAICVFACVLATS 6 5.5 |3x380/6608 CVA/CVFA/CVLA20-5 55 |3x380/660 B
CVAICVFAICVLATS 7 55 |3 380/6608 CVA/CVFA/CVLA20-6 7,5 |3x380/660 B
- X :
CVA/CVFA/CVLA15-8 7,5 3% 380/660 B CVA/CVFA/GVLA20-7 75 3% 380/660 B
- x .
CVA/CVFACVLATSS 7,5 | 3% 380/6608B CVA/CVFA/CVLA20-8 11 |3x380/660 B
- x .
CVA/CVFA/CVLA15-10 11 3x 380/660 B CVA/CVFA/GVLA20-10 11 3% 380/660 B
CVA/CVFA/CVLA15-12 11 3x 380/660 B -
CVA/CVFA/CVLA20-12 15 |3x380/660 B
CVA/CVFA/CVLA15-14 11 3x 380/660 B -
CVA/CVFA/CVLA20-14 15 |3x 380/660 B
CVA/CVFA/CVLA15-16 15 | 3x 380/660 B :
CVA/CVFA/CVLA20-16 18,5 [3x 380/660 B
CVA/CVFA/CVLA15-17 15 3x 380/660 B i
CVA/CVFA/CVLA20-17 18,5 | 3x 380/660 B




Mopgenb u mowHocTb (50 Ny)

Mopenb Mouy. HanpspkeHne B
(P2), xkBr

CVA/CVFA/CVLA45-1-1 3,0 3 x 220/380 B
CVA/CVFA/CVLA45-1 4,0 3x 380/660 B
CVA/CVFA/CVLA45-2-2 55 3x 380/660 B
CVA/CVFA/CVLA45-2 75 3x 380/660 B
CVA/CVFA/CVLA45-3-2 11 3 x 380/660 B
CVA/CVFA/CVLA45-3 11 3 x 380/660 B
CVA/CVFA/CVLA45-4-2 15 3x 380/660 B
CVA/CVFA/CVLA45-4 15 3 x 380/660 B
CVA/CVFA/CVLA45-5-2 18,5 3x 380/660 B
CVA/CVFA/CVLA45-5 185 3 x 380/660 B
CVA/CVFA/CVLA45-6-2 22 3 x 380/660 B
CVA/CVFA/CVLA45-6 22 3 x 380/660 B
CVA/CVFA/CVLA45-7-2 30 3% 380/660 B
CVA/CVFA/CVLA45-7 30 3% 380/660 B
CVA/CVFA/CVLA45-8-2 30 3 380/660 B
CVA/CVFA/CVLA45-8 30 3 x 380/660 B
CVA/CVFA/CVLA45-9-2 30 3 x 380/660 B
CVA/CVFA/CVLA45-9 37 3 x 380/660 B
CVA/CVFA/CVLA45-10-2 37 3 x 380/660 B
CVA/CVFA/CVLA45-10 37 3 x 380/660 B
CVA/CVFA/CVLA45-11-2 45 3 x 380/660 B
CVA/CVFA/CVLA45-11 45 3 x 380/660 B
CVA/CVFA/CVLA45-12-2 45 3 x 380/660 B
CVA/CVFA/CVLA45-12 45 3 x 380/660 B
CVA/CVFA/CVLA45-13-2 45 3 x 380/660 B

Mogenb Mow. HanpsxeHve B
(P2), kBt
CVA/CVFA/CVLA32-1-1 1,5 3x220/380 B
CVA/CVFA/CVLA32-1 22 3x220/380 B
CVA/CVFA/CVLA32-2-2 3,0 3x220/380 B
CVA/CVFA/CVLA32-2 4,0 3 x 380/660 B
CVA/CVFA/CVLA32-3-2 55 3 x 380/660 B
CVA/CVFA/CVLA32-3 55 3 x 380/660 B
CVA/CVFA/CVLA32-4-2 75 3 x 380/660 B
CVA/CVFA/CVLA32-4 75 3 x 380/660 B
CVA/CVFA/CVLA32-5-2 11 3% 380/660 B
CVA/CVFA/CVLA32-5 11 3 x 380/660 B
CVA/CVFA/CVLA32-6-2 11 3 x 380/660 B
CVA/CVFA/CVLA32-6 11 3 x 380/660 B
CVA/CVFA/CVLA32-7-2 15 3 x 380/660 B
CVA/CVFA/CVLA32-7 15 3% 380/660 B
CVA/CVFA/CVLA32-8-2 15 3 x 380/660 B
CVA/CVFA/CVLA32-8 15 3 x 380/660 B
CVA/CVFA/CVLA32-9-2 18,5 3 x 380/660 B
CVA/CVFA/CVLA32-9 18,5 3 x 380/660 B
CVA/CVFA/CVLA32-10-2 18,5 3 x 380/660 B
CVA/CVFA/CVLA32-10 18,5 3 x 380/660 B
CVA/CVFA/CVLA32-11-2 22 3 x 380/660 B
CVA/CVFA/CVLA32-11 22 3 x 380/660 B
CVA/CVFA/CVLA32-12-2 22 3 x 380/660 B
CVA/CVFA/CVLA32-12 22 3x 380/660 B
CVA/CVFA/CVLA32-13-2 30 3 x 380/660 B
CVA/CVFA/CVLA32-13 30 3 x 380/660 B
CVA/CVFA/CVLA32-14-2 30 3 x 380/660 B
CVA/CVFA/CVLA32-14 30 3 x 380/660 B

-10-




Mopgenb u mowHocTb (50 Ny)

Mou,.
Mogenb (P2), xBr HanpsikeHue B Mogens Mouy, Hanpsokerue B
P2), kB
CVA/CVFA/CVLAG4-1-1 40 3 x 380/660 B (P2). b
CVA/CVEAICVLABA 55 3 x 380/660 B CVA/CVFA/CVLA90-1-1 55 | 3x380/660B
CVA/CVFA/CVLAB4-2-2 75 3 x 380/660 B CVA/CVFA/CVLAS0- 75 3 x 380/660 B
CVA/CVFA/CVLAB4-2-1 11 3 x 380/660 B CVA/CVFA/CVLA90-2-2 11 3 x 380/660 B
CVA/CVFA/CVLAB4-2 11 3 x 380/660 B CVA/CVFA/CVLA90-2 15 3 x 380/660 B
CVA/CVFA/CVLA64-3-2 15 3 x 380/660 B CVA/CVFA/CVLA90-3-2 18,5 3 X 380/660 B
CVA/CVFA/CVLA64-3-1 15 3 x 380/660 B CVA/CVFA/CVLA90-3 22 3 x 380/660 B
CVA/CVFA/CVLAB4-3 18!5 3 x 380/660 B CVA/CVFA/CVLA90-4-2 30 3 X 380/660 B
CVA/CVFA/CVLAB4-4-2 185 3 x 380/660 B CVA/CVFA/CVLA90-4 30 3 x 380/660 B
CVA/CVFA/CVLABA4-4-1 22 3 x 380/660 B CVA/CVFA/CVLAS0-5-2 87 3% 380/660 B
CVA/CVFA/CVLAG4-4 22 3 x 380/660 B CVA/CVFA/CVLAS0-5 87 3% 380/660 B
CVA/CVFA/CVLABA-5-2 30 3 x 380/660 B CVA/CVFA/CVLAS0-6-2 45 3x 380/660 B
CVA/CVFA/CVLAB4-5-1 30 3 x 380/660 B CVA/CVFA/CVLA90-6 45 3% 380/660 B
CVA/CVFA/CVLAB4-5 30 3 x 380/660 B
CVA/CVFA/CVLAB4-6-2 30 3 x 380/660 B
CVA/CVFA/CVLAB4-6-1 37 3 x 380/660 B
CVA/CVFA/CVLAB4-6 37 3 x 380/660 B
CVA/CVFA/CVLAB4-7-2 37 3 x 380/660 B
CVA/CVFA/CVLAB4-7-1 37 3 x 380/660 B
CVA/CVFA/CVLAB4-7 45 3 x 380/660 B
CVA/CVFA/CVLAB4-8-2 45 3 x 380/660 B
CVA/CVFA/CVLAB4-8-1 45 3 x 380/660 B
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KpuBble nponsBoauTenbHOCTU Hacoca
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KpuBble nponsBoauTenbHOCTU Hacoca
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Taonuua 1
MakcumanbHO AonycTUMbIe AMana3oHbl pabo4yero AaBreHUs U TeMnepaTypbl XKUAKOCTH

OBarnbHbIN

DIN-FGJ PJE

i s Roeaa® . Avanason tewnepanyp xnasocT
pa60qee AasrneHuve XKUOKOCTK pa6oqee AasneHue
CVA1-2 > CVA1-23 16 6ap ot -20°C Ao +120°C 25 6ap ot -20°C fo +120°C
CVA1-25 > CVA1-36 25 6ap ot -20°C Ao +120°C
CVFA, CVLA1 25 6ap ot -20°C Ao +120°C
CVA2-2 >CVA2-13 16 6ap oT -20°C 1o +120°C 25 6ap ot -20°C g0 +120°C
CVA2-15 >CVA2-26 25 6ap ot -20°C po +120°C
CVFA, CVLA2 25 6ap oT -20°C po +120°C
CVA3-2 ->CVA3-23 16 6ap ot -20°C go +120°C 25 6ap ot -20°C ao +120°C
CVA3-25 ->CVA3-36 25 6ap oT -20°C po +120°C
CVFA, CVLA3 25 6ap oT -20°C go +120°C
CVA4-2 >CVA4-14 16 6ap oT -20°C o +120°C 25 Gap oT -20°C fo +120°C
CVA4-16 ->CVA4-22 25 Bap oT -20°C go +120°C
CVFA, CVLA4 25 6ap oT -20°C no +120°C
CVA5-2 >CVA5-22 16 Gap ot -20°C go +120°C 25 6ap ot -20°C go +120°C
CVA5-24 >CVA5-36 25 6ap oT -20°C no +120°C
CVFA, CVLA5 25 Gap o1 -20°C po +120°C
CVA10-1 ->CVA10-12 16 6ap ot -20°C go +120°C 25 6ap ot -20°C po +120°C
CVA10-14-> CVA10-22 25 Gap oT -20°C ao +120°C
CVFA, CVLA10-1 >CVFA, CVLA10-12 16 6ap ot -20°C [0 +120°C
CVFA, CVLA10-14 >CVFA, CVLA10-22 25 Gap ot -20°C po +120°C
CVA, CVFA, CVLA15-1 >CVA, CVFA, CVLA15-10 16 6ap ot -20°C po +120°C
CVA, CVFA, CVLA15-12 >CVA, CVFA, CVLA15-17 25 Gap ot -20°C po +120°C
CVA, CVFA, CVLA20-1 >CVA, CVFA, CVLA20-10 16 6ap oT -20°C o +120°C
CVA, CVFA, CVLA20-12 >CVA, CVFA, CVLA20-17 25 6ap oT -20°C o +120°C
CVA, CVFA, CVLA32-1-1 >CVA, CVFA, CVLA32-7 16 6ap 0T -20°C o +120°C
CVA, CVFA, CVLA32-8-2 »CVA, CVFA, CVLA32-12 25 6ap oT -20°C o +120°C
CVA, CVFA, CVLA32-13-2 5CVA, CVFA, CVLA32-14 30 6ap ot -20°C go +120°C
CVA, CVFA, CVLA45-1-1 ->CVA, CVFA, CVLA45-5 16 6ap oT -20°C no +120°C
CVA, CVFA, CVLA45-6-2 ->CVA, CVFA, CVLA45-9 25 6ap 0T -20°C no +120°C
CVA, CVFA, CVLA45-10-2 CVA, CVFA, CVLA45-13-2 33 6ap ot -20°C go +120°C
CVA, CVFA, CVLAB4-1-1 ->CVA, CVFA, CVLAF64-5 16 6ap 0T -20°C no +120°C
CVA, CVFA, CVLA64-6-2 ->CVA, CVFA, CVLA64-8-1 25 Gap oT -20°C fo +120°C
CVA, CVFA, CVLA90-1-1 ->CVA, CVFA, CVLA90-4 16 Gap ot -20°C fo +120°C
CVA, CVFA, CVLA90-5-2 ->CVA, CVFA, CVLA90-6 25 6ap 0T -20°C no +120°C
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Ta6bnuua 2
MakcumanbHoe paBneHue Ha Bnycke ana CVA,

50HZ

CVA,CVFA,CVLA 1

CVA,CVFA,CVAL1-2 » CVA,CVFA,CVLA1-36 10bar

CVA,CVFA,CVLA 2

CVA,CVFA,CVLA2-2 > CVA,CVFA,CVLA2-26 10bar

CVA,CVFA,CVLA 3

CVA,CVFA,CVLA3-2 > CVA,CVFA,CVLA3-29 10bar
CVA,CVFA,CVLA3-31 > CVA,CVFA,CVLA3-36 15bar

CVA,CVFA,CVLA 4

CVA,CVFA,CVLA4-2 > CVA,CVFA,CVLA4-22 15bar

CVA,CVFA,CVLA 5

CVA,CVFA,CVLA5-2 > CVA,CVFA,CVLA5-16 10bar
CVA,CVFA,CVLA5-18 > CVA,CVFA,CVLA5-36 15bar

CVA,CVFA,CVLA 10

CVA,CVFA,CVLA10-1 > CVA,CVFA,CVLA10-6 8bar
CVA,CVFA,CVLA10-7 > CVA,CVFA,CVLA10-22 10bar

CVA,CVFA,CVLA 15

CVA,CVFA,CVLA15-1 > CVA,CVFA,CVLA15-3 8bar
CVA,CVFA,CVLA15-4 > CVA,CVFA,CVLA15-17 10bar
CVA,CVFA,CVLA20

CVA,CVFA,CVLA20-1 > CVA,CVFA,CVLA20-3 8bar
CVA,CVFA,CVLA20-4 > CVA,CVFA,CVLA20-17 10bar

CVA,CVFA,CVLA 32

CVA,CVFA,CVLA32-1-1 > CVA,CVFA,CVLA32-4 4bar
CVA,CVFA,CVLA32-5-2 > CVA,CVFA,CVLA32-10 10bar
CVA,CVFA,CVLA32-11-2 > CVA,CVFA,CVLA32-14 15bar
CVA,CVFA,CVLA 45

CVA,CVFA,CVLA45-1-1 > CVA,CVFA,CVLA45-2 4bar
CVA,CVFA,CVLA45-3-2 > CVA,CVFA,CVLA45-5 10bar
CVA,CVFA,CVLA45-6-2 > CVA,CVFA,CVLA5-13-2 15bar
CVA,CVFA,CVLA 64

CVA,CVFA,CVLAG4-1-1 > CVA,CVFA,CVLAG4-2-2 4bar
CVA,CVFA,CVLA64-2-1 > CVA,CVFA,CVLAG4-4-2 10bar
CVA,CVFA,CVLA64-4-1 > CVA,CVFA,CVLA64-8-1 15bar
CVA,CVFA,CVLA 90

CVA,CVFA,CVLA90-1-1 > CVA,CVFA,CVLA90-1 4bar
CVA,CVFA,CVLA90-2-2 > CVA,CVFA,CVLA90-2-3 10bar
CVA,CVFA,CVLA90-3 - CVA,CVFA,CVLA90-6 15bar
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3 =y b | I

L L2
L H D L H D L H L1 L2 B1 B2 b
[mm] [mm] [mm] [mm] [mm] [G] [mmjmm] PN [mm] [mm] [mm] [mm] [mm]
CVA1 250 75  25/32 100 145 180 210 13
CVFA,CVLA 1 210 50 42.2 210 50 1./ 250 75  25/32 100 150 180 235 13.5
CVA2 ' 250 75  25/32 100 145 180 210 13
CVFA,CVLA2 210 50 422 210 50 1,/4 250 75  25/32 100 150 180 235 13.5
CVA3 250 75  25/32 100 145 180 210 13
CVAF,CVLA3 210 50 42.2 210 50 1./4 250 75  25/32 100 150 180 235 13.5
CVA4 250 75  25/32 100 145 180 210 13
CVFA,CVLA4 210 50 42.2 210 50  1./4 250 75  25/32 100 150 180 235 13.5
CVAS5 250 75  25/32 100 145 180 210 13
CVFA,CVLA5 210 50 42.2 210 50 1,/ 250 75  25/32 100 150 180 235 135
CVA 10 280 80 40 130 198 215 284 14
CVFA,CVLA 10 261 80  60.1 261 80 2 280 80 40 130 190 215 280 13.5
CVA 15 300 90 50 130 198 215 284 14
CVFA,CVLA 15 261 80  60.1 261 80 2 300 90 50 130 190 215 280 13.5
CVA20 300 90 50 130 198 215 284 14
CVFA,CVLA 20 261 80  60.1 261 80 2 300 90 50 130 190 215 280 13.5
CVA 32 320 105 65 170 224 240 334 14
CVFA,CVLA32 320 105 65 170 226 240 330 14
CVA45 365 140 80 190 248 266 366 14
CVFA,CVLA45 365 140 80 190 245 266 366 14
CVA64 365 140 100 190 248 266 366 14
CVFA,CVLA64 365 140 100 190 245 266 366 14
CVA 90 380 140 100 199 260 280 384 14
CVFA,CVLA90 380 140 100 199 250 280 384 14
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MpunoxeHue 1. NMpoueaypa 3anycka

1. OTKkpoWTE BNYCKHOW KnanaH, 3aKponTe BbIMyCKHON
KnanaH.

2. OTKpoOWTe 3arnyLIKy 1 3anente Boay.

[ ]

§

©
=
§ 7
il 4. 3anyctute gBuraterns.
%};
3. Banyctute 1 ocTaHOBUTE ABUraTerb, z q
s

4YTOObLI NPOBEPUTL €r0 BpaLLEHUE.

5. MeaneHHo OTBMHYMBANWTE CNYCKHOW KnanaH 4o
Tex Nnop, Noka He OTKPOETCS BbIMYCKHOM KrnanaH.

e

6. OTperynupynte gaBneHue Ha BbiMyCKHOM KrarnaHe B
COOTBETCTBUM C BaLLMMMU NOTPEBHOCTSAMM.

e

|9 |

~

7. 3akpyTuTe CryCKHOM KnanaH.

e —

7

vo)

8. Ecnu Y BacC BO3HUKIN BOMPOCHI, O3HAaKOMbTECb C I/IHCprKLI,I/IeIZ.
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MpunoxeHue 2: Cxema yctaHoBku My Tl ana CVA, CVFA, CVLA1, 2, 3,4, 5,10, 15, 20
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MpunoxeHue 4. Yeptex B paso6paHHom Buae CVA,CVFA,CVLA 1,2,3,4u5

Dy
1
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MpunoxeHue 5. YepTtex B pazobpaHHom Buge CVA, CVFA, CVLA 10,151 20
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Ne HavnmeHoBaHve Ne HaumeHoBaHve

1 | OcHoBaHve 22 | CTonopHoe KonbLo

2 | Kopnyc Hacoca 23 | Ban Hacoca

2a | Kopnyc Hacoca 24 BbinyckHaga cekumns

3 dnaHey, 24a | BbinyckHas cekuuns

3a | OsanbHblii hnaHell 25 AnacTnyHoe KomnbLuo

4 | dnaHueBoe KpenneHue 26 Kpblwka Hacoca

5 KrnanaH gns cnvuea BoApl 27 CnyckHon knanaH

6 | YNnoTHUTENbHOE KOoMbLo 28 | MexaHuyeckoe ynnoTHeHue

7 dnaHueBasa Haknagka 29 OcHoBaHuve gBurartens

8 LecTurpaHHbin 6onT 30 bonT ¢ ABymMsA ronoBkamm

9 | YnnoTHUTENbHOE KOMbLO 31 lMnockas wanba

10 | Kopnyc 32 LLlecTurpaHHas raika

11 | Y3en BnyckHOW CeKumu 33 LecturpaHHbin 6onT

12 UJQCTMFpaHHaﬂ cTonopHas 34 BWHT ¢ wecturpaHHon TopLesom
ramka rOfOBKOW

13 | CtaHgapTHasa npyXuHHas 35 MydTa
warba .

14 | dukcupymoLLee KonbLLO 36 Unnunapnyecknn wtngT
paboyero Kkoneca 37 3alnTHbIN Yexon

15 Pabouee koneco 38 %@Té’ﬁngmpfﬁTﬁ&Gapfggws cbope

16 | Andbdbysop ¢ noaWNNHUKOM 39 OBuratens

17 | BTynka nogwwvnHvika 40 | LWecTurpaHHsblii GonTt

18 | KopoTkui Bknagbiiu 41 | Crsxka

19 | Auddysop 42 | ®ukeupyroLasncs Kpbiuka

20 | AnuHHBIA BKNaabILWw

21 Cepnno cTonopHoro konbLa




