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PutzZmeister

Hacoc cepun HSP ans nepekayku
r'YCTbIX Cpes

[Ina Menko3epHUCTOro Lwama ¢ 0onblWnMM cogepXaHneM TBEPAOro



Hacoc cepun HSP ans nepekayku ryctbix cpeq

[opLuHeBom Hacoc ¢
rMaponpuBOLOM U
TapenbyaTbIMi KnanaHamu

Hacoc ¢ Tapenbyatbivm
KnanaHamu
ucnonb3ayetcs B
CaMbIX CTIOKHbIX
MPUMEHEHMSIX.
Cepus HacocoB
HSP ucnonbayetcs
AN nacToobpasHbix
MaTepuanoB v BbICOKONMOTHbIX CPes C
HU3KUM COEPKAHUEM MHOPOAHBIX
BKIIOYEHII W MENKIX YacTuL,

ToYHOE YNNOTHEHYe KNanaHoB No3sonseT
AOCTUraTh SKCTPEMAnbHO BbICOKOTO AaBNEHNS
npokayky. MpuHLMN paboTbl rMapaBNUYECKUX
(BcnomorartenbHbIx) 1 pabounx (MpoKa4MBaloLLmX)
rMAPOLMNMHAPOB NOMHOCTbI0 aHANOTUYEH
Hacocam [MyTumaitctep cepun KOS n KOV.

370 rapaHTMpyeT MaKCUManbHyt HagEXHoCTb 1
AOCTYNHOCTb PEMKOMMIIEKTOB.

[1Be 0CHOBHble 0COBEHHOCTY KOHCTPYKLK
MyTumaiicTepa He NPOCTO ANsi Toro, YTo6bl
3aMeHuTb Knanaa, Ho Takas MoAndMKkaLus
TaKKe NopJpasyMeBaeT ANUTENbHbINA CPOK CryXObl
BCEX TpyLLmMXcs YacTeit. Knanaxa u cégna
KnanaHoB BbINONHEHbI 13 Ype3Bbl4altHo
W3HOCOCTOIKUX CTanew, 1 MoryT BbiTh
ncnonb3oBaHbl ¢ 0benx cTopoH. 1o yaBauBaeT
CPOK 1x cnyx6bl. KnanaHa moryT ObiTh nerko
3amMeHeHbl 6e3 pa3bopku NHUKM nogayn
marepuana.

Be3nukoBas npokadka AOCTUraeTCs C NOMOLLbH
cuctembl PCF (onuuoHansHo).

CBoiicTBa 1 NpenMyLLecTBa

1 [Inq nepemeLyeHUs MeNKo3epHUCThIX
LNamMoB W NynbAbl

®  [lepeknioyenne 6e3 WyHTUPOBaHUS

1 [lpu BbICOKOM AaBMEHUN OTCYTCTBYET
00paTHbIN TOK MaTepuana

= He TpebyeTcs 3arpy304Hblit Hacoc npu
caMoTéke MaTepuana

Cucrtema PCF npakTuyecku NonHOCTLI0
npeAoTBpaLLaeT NynbcaLyMu Npu nepekayke
(onuuoHanbHo)

MponsBoAuTeNLHOCTL BANOTL

10 385 m*lyac

[laBneHue npokayku Bnnotb Ao 150 6ap

Hacoc tuna HSP
NPUMEHAETCH B OCHOBHOM
Tam, rae HeobxoaMmMo
nepemeLaTb B3BELEHHbIE
MeNKO3ePHUCTbIE WNaMbl €
OonblKMM coaepiKaHuem
TBEPAOro, MCMONb3yA
BbICOKOE JaBNEHHUE:

B MuHepanbHbIX Cyxol 0CTaToK (XBOCTbI
oboraweHus pya) ¢ pasmepamu YacTuL MeHee
100 pm 1 copepxannem TBépAoro o 80 %

= )XugkocTu, cogepxauiue nynbny, Hanpumep,
WaxTHYyH Bogy

® [lacTooGpa3Hyto 30Ny C 3NeKTPOUNLTPOB
T3, copepxkaluyto Manoe KONM4eCcTBO BOAbI

B Pa3Ho06pa3HbIe XMMUYECKUE U OpraHMyecKkue
NNOTHbIE Cpefbl

®  Ocapok CTOYHbIX BOA C Gonblumm

coAepxaHue TBEPAOro (BNaXHbIN, COCTABHOM)

O6nacTv NPOMbILLNIEHHOCTH,
rAe NCnonb3ylTCcA HacoChl
cepumn HSP:

= TopHoe aeno (ocyweHue Wwaxt, obpaTHas
3aKnapka, nepekayka XBocToB oboralleHus
pyn)

®  BopokaHanbl (TpaHCNOPTUPOBKA OCaaka
CTOYHbIX BOA)

® T3 (TpaHcnopTMpoBKa NeTy4ei 30Mbi)

® [lepepaboTka 0TX0A0B (Nepekayka
HedTewnama)

Ocapok CTOYHbIX BOA

XBOCTbI 0boralLeHus pya



[TOpLLUHEBON HACOC C rMAPABNYECKAM NPUBOAOM
TapenbyaTbiX KnanaHoB

[0NoBHasa YacTb Hacoca

ImaBHas 0c06eHHOCTb HacocoB cepun HSP ato
TMAPONPUBOL, TapenbyaThlx knanaHos. Hacock
MoryT BbITb MO0 AynnekcHbIMK, B0 ABOHBIMM
WUn1 OJMHAPHBIMUA C PA3NNYHBIMI BUAAMU FONOBHBIX
yacreil.

Hacocbl ¢ ronoBHoit YyacTbto Tuna ,C*
MPOEKTUPYIOTCS B BUAE MHAMBUAYaNbHbIX FONOB, 1
MOTYT OTKPbIBATHCA OTKMAbIBAHWEM, NPEA0CTaBNAA
BO3MOXHOCTb NErkoro 0CTyna Ansi NpOBEpKM 1
3aMeHbl U3HALLMBAEMbIX YacTe.

Hacocbl ¢ ronoBHom yacTbto TMna ,D* umetot
TOPU30HTaNbHYH MMHWI NOJAYM W ABA
BEpTUKambHbIX BMYCKHbIX BBOAA, 06ecneunBas
KOMNaKTHOCTb A5 BCEX TUNOPa3MepoB HACOCOB.

B mogudukawmsix HacoCcoB C rofoBHON YacTbio
TMna ,E*, ABe NMUHWUK MUTaIOT HacoC
nepekaynBaeMbIM MaTepuanom. Beinyck
pacnonoxeH nepneHANKYNAPHO N0 OTHOLLEHMIO K
Hacocy. TpybonpoBog, KpeNsiLLMICS K BbINyCKy

[onoBHas yacTb

na “E” (Qynnekc)

Hacoc HSP (ncnontenue [ynnekc)

B aToli cTaHaapTHOM BepcM, ABa NOAAIOLLIMX
LMNMHEpa ABUralnTcs B NPOTUBONONOXHbIE
CTOPOHbI, HEMPEPbLIBHO AOCTABNAS MaTepuan B
obwyto marucTpans. NpepbiBaxie B AOCTABKE, NPy
nepexnioyeHine NOPLLHEN, HaXo[MTCS Ha
MUHUManbHbIX 3Hayenmnax (0.2 - 0.3 cex.).
[lemnchupytoliee yCTPOMCTBO AenaeT 3ToT npoLecc
3HAYUTENbHO MEHEE 3aMETHBIM.

Hacoca, MEET BOIMOXHOCTb BbITb MOBEPHYTHIM B
ntobyto CTOPOHY. JTMHMS nofaun Matepuana, Takum
obpa3om, cBo60AHA OT HarpysokK, 1 erko
OTKPbIBAETCA B Cry4ae NpoBeAEHNA PEMOHTHbIX
pabor.

[onoBHas yacTb
vna “E” (Lyo)

Hacoc HSP (ncnonHenue [yo)

Kaxgblit UMAMHAP NOAKMIOYEH K OTAENBHOM NIMHUK
nogauu, a Takxe K MHAM JOCTaBKN MaTepuana.
Matepuan nepexaunBaeTcs B paBHbIX KONMYECTBAX
M0 ABYM Pa3nnYHbIM HANPABIEHNAM, UCKMIOYas
HeoBXoAUMOCTb yCTaHaBNMBATL CUCTEMY
pacnpegeneHms NoTokoB.

Cuctembl raweHus nynbcauu Putzmeister

PCF - Cuctema noCTOSIHHOTO
notoka Putzmeister

CucTema nocTosHHoro notoka Putzmeister
(PCF) - aTo nyyiwas cuctema rateHus
nynbCaLyn 4R HACOCOB C TapenbyaTbiM unu
LIAPOBbIM KManaHoM, Tak kak nogatoLLne
TpybonpoBOAb! HE NPeANonaraiT YCTaHoBKY
HUKaKMX AOMOMHUTENbHBIX MEXaHUYECKUX
Y3N0B.

EfnHCTBEHHBIM HE0OX0AMMbBIM
060pya0BaHNeM ABNRETCS NOPLUHEBON HACOC
Putzmeister ¢ Tapenbyateim (HSP) unu
waposbIM knanaHom (KOV), ocHalLeHHbIi
rugpaenuyeckvm cunosbim arperatom PCF.

[peumyLiecTsa
cuctemsbl VPD

B JKOHOMWYHAA cUCTEMA C NPUBOJOM
CKaTbIM BO3AYXOM, UCNONb3YeMbIM B
KayecTBe NPYXMHbI

® OtcyTcTBME HEOOXOAUMOCTH B
MCNonb30BaHUH
ObICTPOU3HALIMBAIOLYNXCA AeTaneid
(Hanpumep, MemGpaH)

®  OTCyTCTBME NOCTOSHHOM NOTEPH
3HepruM(koMnpeccop HyXeH TONbKO
npyv N3MeHeHNM AaBNeHNsA Unu
MOLUHOCTH NoAayH)

m  Jlerkas 04MCTKa U TeXHUYECKOe
obcnyxuBaHue

®  YcTpaHeHue rTMApaBIMYECKUX YAAPOB B
Tpy6onpoBoge

®  Bo3MOXHOCTb PaboThl HA Pa3NMYHbIX
YPOBHSAX JaBneHus 6e3 kakoh-nubo
PY4HO# perynupoBku

®  CnpoeKTupoBaHa B KayecTBe
aBTOHOMHOTO 6110Ka W, Kak NpaBuno,
NPUBOANTCH B AEHCTBME C NOMOLLbH
cneumManbHOro ycTpoincTea

®  Bo3MOXHOCTb UCNONb30BaHMSA B HOBbIX
yCTaHOBKaX, a TaKxe npu
MOAePHU3aLMM UMEIOLLUXCSA HAaCOCOB
n6bIX TMNOB cucTeMbl VPD,
YCTaHOBNIEHHOW 32 NOPLUHEBLIM
HacocoMm HSP ans o6pa6oTku wnama

MpeumyLiectsa cuctembl PCF

1 Jlyywas cuctema raweHus Bubpaumu gns
HacoCOB C TapenbyaTbIM knanaHom

1 Cucrema PCF paGoTaeT Ha pasnnyHbIX
YPOBHSX AaBneHus 6e3 kakon-nubo
cneuuansHoW perynupoBku

1 Cuctema PCF He nmeeT MembpaH n apyrux
MeXaHW4eckux getanem ¢ orpaHNyeHHbIM
CPOKOM CNyX0bl

m Cucrema PCF MoXeT ucnonb3oBaTbCs npu
nepekaunMBaHUM pasnu4HbIX MaTepuanos B
pamKax OfHOI YCTaHOBKM, B TOM Yncie
nacToobpasHbIX CMeCen, COAepKaLux
LieMeHT 1 Apyrve fobaBku

HSP 25100 HPS, knanaHsl PCF, rugpasnuye-
ckuit cunosoit arperat HA 400 + 400 E-SP

n  Jlerkas 04MCTKA M TEXHUYECKOE
obcnyxuBaHue Beel cucTeMbl Gnarogaps
OTCYTCTBUIO AONONHUTENbHBIX
MeXaHU4eckux y3nos B Tpy6onpoBoae

= MoxeT ucnonb3oBaThbCs Npy
nepekauMBaHuu ObICTPOTBEPACIOLYMX
MaTepuanos (LeMeHTHOe BsXyLuee)

®  HapexHoe yHKLMOHNPOBaHUe Npu
NOCTOSAHHOM AaBNieHUU NepeKaYuBaHus

150 6ap (2175 dHT/KB.L10MM) BO3MOXHO NpU

MCNONb30BaHMU NOPLIHEBLIX HACOCOB
Putzmeister ¢ TapenbyaTbiM knanaHom
(HSP)

Cuctema VPD ycTaHaBnMBaeTcs 3a NOPLUHEBbIM
Hacocom HSP ans o6pabotku wnama

VPD - BeHTUIMpyembIi racutens nynbcauun Putzmeister

Cwctema VPD ycTaHaBnMBaETCS B NOfaloLLEM
TpybonpoBOAe 3a HANOPHBIM BbIMYCKHbIM
OTBEPCTUEM HACOCa W BKITKOYAET CaM racuTenb,
6ok pacnpeqenexns BO3fyxa, pesepsyap
XpaHeH!s BO3ayXa, a Takxe KOMMPEeCCOPHbI
brok.

Bo Bpems xoga nepekaunBaHmus Hacoca
NpeABapUTENbHO CXaTblil BO3AYX,
coAEepXaLLuinCs B racuTensx, AONONHUTENbHO
CKMMaeTcs nog Bo3AencTaneM cpefpl. B
pe3ynbTaTe 3T0r0 Cpeaa NogHUMAETCS BBEPX B
racuTensix.

Bo Bpems nepekmioyeHIsi TapenbyaThix knanaHos
unu S-TpyBkv CxaTblil BO3LYX OTKUMAET Cpesy
BHM3 B TPaHCMOPTMPYHOLLMIA TpybonpoBog, B
pesynbTaTe Yero cnaf AaBNeHIst OrpaHN4MBaeTCs.
Heobxopumoe konuyecTBo Bo3dyxa pacnoaHaeTcs
[AaTYMKOM JABIEHNS B racuTene, paccunTbiBaetcs
KOHTPONNEPOM, NOAFOTaBAUBAETCS KOMNPECCOPOM
1 nogaeTcs u3 pe3epayapa.

B cBs31 ¢ 0COBEHHOCTAMU KOHCTPYKLMK CUCTEMa
V/PD MOXeT UCnonb30BaThCs UCKMIOYUTENBHO MK
nepeKaunBaHUi HETBEPAEIOLLMX PACTBOPOB U
nacToobpa3Hbix MaTepuanos. NepekaynBanue
LIEMEHTHOTO BSXKYLLIEr0 Yepes aTy cucTemy
3anpeLleHo.



[Tprcnocobnenns Ans MHOMBIUAYanbHON
KOHCTPYKLIMM 11 OCHALLEHWS! BaLLIEI CUCTEMbI

NluHnmn pocTaBsku

JVHMM BOCTaBKM B NPOMBILLNEHHOCTY JOMKHbI ObITb
HaaExXHbIMW 1 0bnafaTh ANUTENBHBIM CPOKOM
aKkcnnyatawm B KpYrmocyTO4HOM pexume.
YCTOMYMBOCTb K AABNEHMIO C MyNbCUPYHOLLEN
Harpyskon SBNSeTcs crewuduyeckon
0C0OOEHHOCTBH NP NPOEKTUPOBAHMN NMHUIA MOAAYN
matepuana. TpybonpoBozbl MOryT bbiTh
usrotoenerbl no ctangapty DIN, Tuna SKu ZX ¢
Pa3NUYHbIMK CUCTEMAMI COEMHEHNS (PaHLeB.
Cwctembl SK 1 ZX ot MyTuMmaiicTep Aoka3any CBOk
30 EKTMBHOCTb MPU MCMIOMNb30BaHME Kak C
abpaanBHbIMW, TaK 1 He abpasvBHLIMM
matepuanamu. OHM OCHaLLEHbI CTSKHBIMI
3axBaTamy inst GbICTPOI YCTAHOBKM 1 CHSTHS.

TNuann goctasku ZX nenonbayloTes Ha
BOZOOUNCTHBIX COOPYXEHMSX, MW nepepadoTke
0TX0A0B, Ha yronbHbix TOL|, obeclunamnmeaqunm
BOfl, B TOPHOM [1€N1E U MHOXECTBE APYruX 0CoGbIX
obnacTsx npumeHeHus. B 3aBucumoctu ot
MPUMEHEHMS KOHCTPYKLNS, MaTepuan v o6paboTka
MOBEPXHOCTM MOrYT ObITb aAaNTMPOBaHbI A5
onee TOYHOTO COOTBETCTBMS HAcoCy U
nepeKaunBaemMomy mMatepuany.

LLlapnkoBbIX, 3aNOPHbIN UMK
OTKIOHSIOLLMACS KnanaH

KOMMOHEHTLI NMHUM OCTaBKM JOMKHbI 6bITh
CKOHCTPYMPOBAHbI B COOTBETCTBUM C
[ANHAMUYECKVMI Harpy3kami 1 CBOVICTBAMM CPEZb.
LllapukoBbIf knanaH, Hanpumep, Mo 3TOi NPUYNHe
OCHALLEH Bonee MOLLHbIMU CTEPXHSAMM XBOCTOBMKA
11 PaBHOMPOXOAHbIMU COEAMHEHNAMM.

3anopHblit v 0TKNOHSIOLMIACS knanaa TpebytoTes
Mpu NCMoNb30BaHUN OAHOBPEMEHHOM AOCTABKM
HECKONbKMX MOTOKOB MaTepuana. Takum 06pasom,
matepuan, Haxoaswmics B Tpy6e, cpasy Ha BbIXoae
13 Hacoca MoxeT BbITb nepeHanpaBneH 3anopHbIM
KnanaHoMm no Apyromy MapLupyTy K TepMOCyLLKe
UM NPOMEXYTOYHOMY HaKoMUTENH.

3anopHble knanaHa paboTtatoT OT rMgponpuBoaa.
[ins BbICTPOro NepeknioyeHys npeanonaraetcs
Hanuuve rMaponpuBoAa MOLHOCTbH0, Kak MUHUMYM,
7.5 kBT. Kopnyc knanaHa ynnoTHEH 3akanéHHbIM
YNMOTHAKLYM KOMbLIOM, 3aMPECCOBAHHbIM
HanpoTVB NOBOPOTHON NIONATKM Knanaxa.

[1ns 0c060 CNOXHbIX
YCNOBWUH JOCTYNEH LWNPOKUM
CNeKTp cneuuanbHbIX
KOMNOHEHTOB U (PYHKLINH,
TaK1X Kak

1 [logalowmn WHek

ByHkep HakonuTenb C pbixnuTeNnem Unu

0e3 Hero

BnyckHas Tpy6a ¢ 3aaBukKOM

Bubporacutenb cucteMbl nogayu

3aABuMKKa M pacnpefenuTenbHbIA KnanaH

CucTema BnpbICKa NOrpaHUYHOro

CMa3bIBaloLEro cnos

®  CTaHUMA CaMOOYUCTKN NUHMM NOAAYM
maTepuana

Tun

HSP 1040

HSP 1040 HP

HSP 1070

HSP 1070 HP

HSP 2180

HSP 2180 HP

HSP 2180 HPS

HSP 25100

HSP 25100 HP

HSP 25100 HPS

HSP 25150

HSP 25150 HP

HSP 25150 HPS

HSP 25200

5200 HP

Hacocb! cepun HSP
TexHu4eckue daHHble

Npousso- MoctosiHHoe Mopgatowmin Mogarowmin  O6BLEM Tun ro-
OWTenb-  AaBNeHWe  UWAWHAP  UMAMHAP  LWAWHAPA  JIOBHOW
HOCTL nogaun** (1} ONUHa 3a xoa yactu
HSP
25 m3/h 64 bar 150 mm 1000 mm 17,71 E
110 gpm 930 psi 591in 39,37 in 4,68 gal
25 m3/h 100 bar 150 mm 1000 mm 17,71 E
110 gom 1450 psi 591 in 39,37 in 4,68 gal
55 m3/h 64 bar 230 mm 1000 mm 4151 E
240 gpm 930 psi 9,06 in 39,37 in 10,96 gal
55 m%h 100 bar 230 mm 1000 mm 4151 E
240 gpm 1450 psi 9,06 in 39,37 in 10,96 gal
95 m¥/h 64 bar 280 mm 2100 mm  129,3 | ©
420 gpm 930 psi 11,02 in 82,68 in 34,16 gal
95 m%h 100 bar 280 mm 2100 mm  129,3 | C
420 gpm 1450 psi 11,02in 82,68 in 34,16 gal
95 m¥h 150 bar 280 mm 2100 mm  129,3 | ©
420 gpm 2175 psi 11,02 in 82,68 in 34,16 gal
160 m¥/h 64 bar 360 mm 2500 mm = 254,5 | C
705 gpm 930 psi 1417 in 98,43 in 67,23 gal
160 m¥%h 100 bar 360 mm 2500 mm 254,51 €
705 gpm 1450 psi 14,17 in 98,43 in 67,23 gal
160 m3/h 150 bar 360 mm 2500 mm @ 254,51 C
705 gpm 2175 psi 1417 in 98,43 in 67,23 gal
250 mé/h 64 bar 450 mm 2500 mm 3976 | C
1100 gpm 930 psi 17,72 in 98,43 in 105,03 gal
250 m¥h 120 bar 450 mm 2500 mm 3976 | C
1100 gpm 1740 psi 17,72 in 98,43 in 105,03 gal
250 m¥h 150 bar 450 mm 2500 mm 3976 | C
1100 gpm 2175 psi 17,72 in 98,43 in 105,03 gal
385 m¥h 64 bar 560 mm 2500 mm 6157 | D
1695 gpm 930 psi 22,05 in 98,43 in 162,65 gal
385 m¥h 100 bar 560 mm 2500 mm  615,7 | D
1695 gpm 1450 psi 22,05 in 98,43 in 162,65 gal

B KaYecTBe CPaBOYHbIX

OnuHa

4100 mm
161,42 in

4100 mm
161,42 in
4100 mm
161,42 in
4100 mm
161,42 in
5750 mm
226,38 in
5750 mm
226,38 in
7155 mm
281,69 in
8100 mm
318,89 in
8100 mm
318,89 in
8300 mm
326,77 in
8920 mm
351,18 in
8920 mm
351,18 in
8920 mm
351,18 in

8510 mm
335,04 in

8510 mm

33504 in

LLupuna

1120 mm
44,09 in

1120 mm
44,09 in
1120 mm
44,09 in
1120 mm
44,09 in
1600 mm
62,99 in
1600 mm
62,99 in
2100 mm
82,68 in
1420 mm
55,91 in
1420 mm
55,91 in
2100 mm
82,68 in
2065 mm
81,29 in
2065 mm
81,29 in
2065 mm
81,29 in

2300 mm
90,55 in

BiicoTa

950 mm
3741 in

950 mm
37,41 in
950 mm
37,41 in
950 mm
37,41 in
1310 mm
51,57 in
1310 mm
51,57 in
1335 mm
52,56 in
1410 mm
55,51 in
1410 mm
55,51 in
1880 mm
74,02 in
2340 mm
92,13 in
2340 mm
92,13 in
2340 mm
92,13 in

2055 mm
80,91 in

Mpu6n.
BeC

2500 kg
5512 Ib

2500 kg
5512 I

3000 kg
6614 Ib

3200 kg
7055 I

8900 kg
19621 Ib

8900 kg
19621 Ib

10000 kg
22046 Ib

11500 kg
25353 Ib

12300 kg
27117 b

14000 kg
30865 Ib

16100 kg
35494 Ib

17450 kg
38471 I

20000 kg
44092 I

17000 kg
37479 I




[paBusIbHbIA HAcoC Ans 1000ro NPUMEHEHMS

MpumeHeHne MpoussogutensHocTs  [laBneHue
Hacoc cepun KOS ¢ S-06pasHbiM winbepom KpynHo3epHUCTbIE WwnaMbl UK LWnambl ¢ fi0 385 m*/yac go 100 6ap §
BbICOKUM COLiEpaHiem TBEpAOro u (1695 gpm) (1450 psi) =
MHOPOAHbIMY BKITHOYEHNSIMI pa3MepoM 3
[0 80 MM 2
g
Hacoc cepun HSP ¢ TapenbyatbimMu knanaHamu MenkogucnepcHble Wwnambl U nynbna £10 385 M%/yac 1o 150 6ap é
(1695 gpm) (2175 psi) =
\ 5
Hacoc cepun KOV ¢ wapoBbimu knanaHamm MenkogucnepcHble nacTel Ao 70 M®lyac 1o 80 6ap =
. )
(310 gpm) (1160 psi) =
:
MacnocTaHums 1 Wwkad ynpasnenms Bce Hacoctl MyTumalicTep pabotatot ot MotwHocTb: 5.5-1600 kBt é
rugponpueoaa g
g

Putzmeister Concrete Pumps GmbH
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