AHTUKOPPO3WNOHHAA
SALLUTA

Ansa oTONUTesNIbHbIX U OXNaguUTeJibHbIX CUCTEM

[a3oynaneHune T
OTaeneHne MUKPONy3bIPbKOB BO3/YXa =

| AHOgHas 3awuTa ('\

Cuctema dnu3arop nNpoTUB KOPPO3nK

MarHuTHbIM PUAbLTP
Ynosnexue wnama n 041cTKa CUCTEMbI

anusatop TPUO

ANA OYUCTKM ropsivyen U XonoaHou soabl

3-cTyneH4yartas 3awumTa

B ObITY ¥ NPOMBILLNIEHHOCTM OT YaCTHbIX AOMOB A0 KPYMHbLIX COOPYXEHMUI



[NPOBJIEMATUKA

Boaayx u
PaCTBOPEHHbIE
rasbl B cucteme

Tpy6bl H3 NONUMEPOB
nponycKatT ras
(Andhepy3us)

CHUXEeHHOe 1aBNeHne
NpK 3KcnyaTauuu

Hedpekt

PaciUMpUTENBHOrO

o

MpensaTcTeus
TOKY BOAbI

P>xaB4nHa

N TOYe4YHad
Koppo3ud
MoBpexaeHus Kotna
Teuu B paguarope

DedhekT 3anopHo#n
apmartypbl

Yxyauienue Bogbl

o

OTnoXxeHue wnama
B LMPKYNSALWOHHOM KOHTYpe
CUCTEMbl OTOMEHUSA

XonopHble noMeLLeHus
ToTteps aHepruum

loBpexaeHus Hacoca

o

PxaB4uHa, 3alwnamnexue u
nonajaHue razos B CUCTEMY
ABNAKTCA Bparamu nto60oro
BOJJOHArpeBaTenbHoro
ycTponcTBa. To4YeyHas
KOppO3us, KOTOPOI TaK
onacatTcsi, NPUBOANT K
npoTe4ykam B paguaropax.
Kpome Toro npoucxogut
YXy[LIeHUe Ka4ecTBa BOAbI.
Takxe ywep6 MoXeT ObITb
HaHeCEH HarpesaTenbHOMY
KOTNy, 1 ero npuaercs
NpexaeBpeMeHHO MEeHSTb.
Korga TOHKMEe KOHBEKTUBHbIE
HarpesartenbHble TPyOKM
3arpA3HAOTCA YacTU4YKamMu
PXXaB4uHbI, TpebyeTcs
J0POrocToALLAs 04NCTKA.
BeHTUNM BbIXOAAT U3 CTPOA,
1 TENNOCHETYNK NOKA3blBaeT
HeBepHbIe NOKa3aHus.

Ho KakoBbl, Xe Npu4uHbI?

CTapble KOHBEKTUBHbIE
HarpeBaTenbHble
TPYOKWN, BEHTUU,
Hacocbl, Aera3aTopbl
1NN HeUCcnpaBHbIe
pacluMpuTenbHble 6akn
nponycKatoT rassl. Bosayx
nonajaet B CUCTEMY.
Bo3zayx cogepxut
KNCNOpOoZ, KOTOPbIA 1
06BACHAET KOPPO3WI0.
Ho aT0 He BCE. HU3Kuit

0BeHb pH 1 NoBbILLIEHHASA
3N1eKTPONPOBOAMMOCTb
BEAYT K PXKaBYUHE U
3arps3HEHN0 CUCTEMbI.
[Tnoxue nokasartenu Bogbl
MOryT NOSABAATLCA B N6
HarpeBaTenbHON cucTeme,
1 HabngeHune 3a eé
COCTOSIHWEM OCYLLECTBNAETCA
Janeko He Bceraa. Bopa
0CO6€eHHO Kucnas (HU3Kkui
pH) nog ocagkamu
(lwnamom).

Kakue y Hac ecTb
TEXHUYECKNE BO3MOXHOCTU?

CoBpeMeHHble YCTPOICTBA
13roTOBNAOTCS C
MUHUManbHO BO3MOXHbIM
nponyckasuem rada. Ho oHu
ropasfo 4yBCTBUTENIbHEE
pearupyoT Ha KOppo3uio.
PaHee HarpeBaTenbHble
KOT/bl U paguatopsbl 6bn U3
TOJNCTOrO YyryHa — CerogHs
OHM U3roTOBAAKOTCS U3
JINCTOBOW CTanu. XumMmuyeckue
BELLIECTBA, CBA3bIBAKOLLNE
KWUCNOPOA, CO BpeMeHeM
TepatoT ath(heKTUBHOCTb

11 faXe CTaHOBATCA
arpeccuBHbIMU. Takxe

AN4 3aLWKUTbl UCMONb3YITCA
unbTpbl ANA yaaneHus
Lunama u ferasatopbl, HO
OHW, TEM He MeHee, He

MOBBbILIAKOT HN3KOE 3HAYeHNe
pH. U koppo3us Bcé eLwé
aKTyanbHa.

[lomoBnagaeneLl BbIHYX/ieH
KOMOWHNUPOBATb HECKONbKO
€noco60oB A1t HAAEXHON
3aLKTbl OT KOppo3un. Mpu
3TOM OT 9TOr0 CTpafatT

He TONbKO CUCTeMa, HO U
JnomoBnagenel, n3-3a Bcé
YBENMYMBAOLLIMXCS 3aTpaT Ha
PEMOHT, U Ha TEXHWNYECKOe
o6cnyxuBaHue. 3Tn 3aTpatbl
COCTaBNSAT OTAENbHbIN
610 KeT.

3arpsA3HEHHbIN HarpeBaTeNbHblit
3NeMeHT (B pa3pese)

[MpoayKTbl KOPPO3MK
Pxasuuta (Fe,0,) n
marxeTuT (Fe,0,)

KopposuiiHasi TpeLuHa Ha
CTEHKE HarpeBaTeNbHOro Kotna



HoBbin AJIU3ATOP Tpuo

3-CTyneHyaTas 3aLuTa

1115 OYUCTKW BOJOHOCHBIX CUCTEM

[a3oynanexue

PeweHne Ne1 - Maso

B xonoaHoit Boge
pacTBOPEHbI rasbl, KOTOPbIE
BbICBOOOXAAKTCA NpU
HarpesaHuu. lpu aToM
06pasytoTcs ManeHbKune
ny3bIpbKun. Takne xe MoXXHO
HabngaTb B MUHEPanbHOA
BOfe (TaKXXe N3BECTHbIE

Kak 3aKoH eHpw, T.e. 3aKOH
abcopbuum).

B oTonuTensHou cucteme Boaa
OXnaXxgaeTcs B paguatopax

U UMPKYNSLNOHHBIX KOHTYpax
cUcTeMbI OTONNEHNS. Tam OHa
«B[IbIXaT» rasbl, N BbiNyCcKaeT
X NOC/e HarpeBaHus eé
KoTne. K coxaneHuo, atu
MUKPONY3bIpbKN BO3ayxa
CHOBa NepeHoCcATCA ¢
LMpPKynaLMen, noTomy 4To

UX NPOTUBOAEICTBINE NOTOKY
cnabee, 4eM CKOPOCTb

camoro notoka. O6bl4HbIe
[erasatopbl MOTYT BbIBOAUTD
TONbKO HEMOABWXHbIE 1 6onee
3Ha4UTeNbHbIE CKONNEHUA
BO3ayXa.

[nsa otnenexus
MUKDONY3bIPbKOB

TpebyeTcs no-0co6eHHOMY
CKOHCTPYMPOBAHHbIA (PUABTP.

ManeHbKue ny3bipbKn HYXXHO
3a/lepXKunBaTb U 06bEANHATL
Apyr ¢ gpyrom. [lotomy 410
TO/NbKO 60/1bLUNE NY3bIPbKN
061aatoT AOCTATOYHbIM
CONPOTUBNEHNEM ANS
nepemeLLeHns B BEPX, rae OHU
yAAnsoTCca aBTOMaTUYECKUM
YCTPOWCTBOM.

Ecnu 13 ropsyeii Boabl nocne
HarpeBaHus B HarpeBaTeNbHOM
KOTNe He yaanseTcs ras,
nosy4aeTcs BoAa C TEHAEHLMeEN
K abcopbLum, KOTopas CHoBa
NPUXOANT B HY>KHOE COCTOSHME
QNS pacTBOpeHus B cebe rasa.

Wtak, 3NTN3ATOP Tpuo
UCMOJIb3YET 3TOT 9 KT B

cucTeme, 4To6bl yaanaTh rasbl
13 BOAbI.

370 03Ha4aeT, 4TO Aaxe
cKonneHus Bo3ayxa U3 BePXHUX

OTaeneHne MUKpPOMNy3blpbKOB BO3MyXa

AHOJHas 3awmTa
Cuctema 3/TN3ATOP npotus
Koppo3uu

MarHuTHbIA PUILTP
YnosneHue Lwnama
N 04UCTKA CUCTEMDI

Losichiet von Gosen in Wasser (bei 2 bar
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TOYEK OTOMUTENIbHON CUCTEMBI
MOXHO yAanuTb. HenpepbiBHO,
3(hHeKTUBHO 1 683 NO6OYHbIX

3aLWMLLEHO 1 KOppo3us
0CTaHaBNNBAETCH.

3arpar! Hacaaka Bo3ayLIHOro
cenapaTtopa U3roToBneHa
bnaropaps 3JIN3ATOPY 13 HePXXaBetoLLeit cTanu, u

NOMEXM JBUKEHNIO BOfbI -
BO3AYLLUHasA NPOCONKa,
ucyesator. 060pyaoBaHme

Nno 3TOMY, NPAKTUYHECKN HE
N3HaLlnBaeTCA.



PeweHue No2 - AHOAHaA 3awiuTa

ArpeccuBHas ropsyas soja
COLIePXXUT PaCTBOPEHHbIIA
KWUCnopoa, obnagaet XopoLuei
3NEKTPONPOBOAHOCTbIO 1
0TpULATEeNbHbLIM 3HaYEHNEM
pH. Mpu o6paboTke BOAbI
annapatom JJ1M3ATOP Bce
BblLLEYKa3aHHble Npo6embl
N3MEPUMO W 0Ka3aTeNIbHO
YCTPaHAOTCA.

bak 93J1IMN3ATOPA Tpuo
060pyAa0BaH 3KPaHUPOBAHHbIM
aHOA0M 3 MarHus BbICOKOW
yuctoTbl. bnarogaps
ranbBaHU4eCKON peakLum
PacTBOPEHHbIN B BOAE
KWCNopoj B3auMOAENnCcTByeT

¢ aHogom. Mpu atom

PacTBOpEHHbII KUCNOPOA, Mr/n
1.00 I

A N
025 A*—» {
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10 20 30

0.75

0.50

06pa3syerca OKCu MarHma —
[leficTBEHHOE CPeacTBO

NPOTUB KUCIOTOO6PA30BaAHNS
(«kucnon Boapl). B kayectse
NoNOXNTENbHOro adhdekTa
CHUXaeTCs cofiepXkaHune
K1CNOTOCOAEPXaLLMX COnen,
4TO NPUBOANT K HU3KOIA
3/1eKTPNYECKOW NPOBOANMOCTH.

Takum o6pasom, IJIN3ATOP
Tpno Npou3BOANT LLENOYHYIHO
BOAY C HU3KUM COAEP>KaHUEM
COneit ¢ MUHUMasbHOR
KOHLIEHTpaLmen Kucnopoga.

He HaHocuT Bpesa
OKpYXXaroLen cpege, 6e3
BPEAHOI XUMUK N NO6OYHBIX

9n. npoBoAUMOCTb PS/cM
800

600 N

= S

400

I

200

9HEepreTMYeckux 3arpar.
bnarogaps atomy, Bce
MeTanIN4eckne KOMMNOHEHTbI
cucTembl paboTaroT
Haf1&>XHO B Nepuoj BCero
CpoKa aKcnyarauuu,
npesyCcMOTPEHHOr0 419 HUX.

AneKTpoxummyeckas
peakums B AJIN3ATOPE
camoperynupyercs

B 3aBUCMMOCTMN OT
arpeccuBHOCTMW BOAbI, U
MOXET KOHTPOINPOBATHCH
Nnpu NOMOLLY UHANKATOPA.
B cpegHem nocne 3-5 net
CNONb30BAHNS aHOA0B, OHU
JIO/MKHbI ObITb 0053aTESIBHO
3aMEHEHbI Ha HOBbIE.

3Hagenue pH

10.0

9.0

/

8.0

70

6.0

[ns kopnyca 3/TN3ATOPA
Tpuo ncnonbayertcs TONbKO
HepXaBeroLLas cTanb. Takum
06pa3oMm, OH NOYTU He
N3HaLLNBALTCS.

TexHonorusa 3JIN3ATOP
ABNAETCA BEAYLLEA Ha PbIHKE B
3T0M 0611acTN 06paboTKM BOABI.

JnekTpoxuMmHYeckas peakuus
B Jnuaarope

MoTok
3NEKTPOHOB

Wamepexue/ Cranb
Kontpone C PasHoCTbI0
3NeKTPO-
noteHuvanos /
Marinit

H,
" 3nextponut
(80pa)

Uupkynsuma

13 maruus, kucnopoaa 1 BoAbl
o6pasyerca OKCUA MarHna 1 Boaa

PeweHune Ne3 -
MarHuTHbIN (UnbTP

[Ins TOro 4T06bl OTNOXEHMSA

He 3aCOoPANN LMPKYNALNOHHbIA
KOHTYP CMCTEMbI U He
NPOBOLMPOBANN TOYEYHYIO
KOpPO3uio, He06X0ANUMO
0T(hUNLTPOBLIBATL LAM U3
CUCTEMBI.

O6bI4HbIE CHMNLTPLI LWNaMa
paboTatoT No NPUHLMNY

CUAbI THXKECTU NPY NONHOIA
MPONYCKHO CNOCO6HOCTH,
npn 3TOM MeNKNe 4acTuubl He
YNaBnnBatoTCA.

HOBbIit MarHUTHbIN

tunbtp 3JTM3ATOPA Tpuo
JOMNONHUTESIbHO aKTUBHO
bunbTpyeT Npu NOMOLLK
NOCTOAHHOr0 MarHuTa 60MbLLO
cusibl. [py 3TOM YCTPOMCTBO

MCNONb3YeT TOT hakT, YTo
KOPPO3WIAHbIE YaCTULbI
NPUTATUBAKOTCA MArHUTOM.

Tonbko B 3JTU3ATOP Tpuo
MMEETCS BHELUHWIA MarHuT

C 04€Hb 60JbLION CIUITON
nputsxeHns B 220 Hbl0TOHOB.

Takum 06pa3om, BO3MOXHO
ynanenue wnama 6e3
OCTaHOBKM LMPKYNALWK BOAbI B
cucTeme.

MocpeacTBOM OTTArMBaHMS
MarHuTa Koppo3uiiHble YacTuLbl
0CBOGOXAAOTCS, W UX MOXHO
NErKo yAanuTh Yepes ApeHax.
He HY)HO H1 OTKpbIBaTh
YCTPOWCTBO, HI IEMOHTUPOBAT
MarHur.

970 TEXHUYECKN 3M1eraHTHOe
peweHnue B AJIN3ATOPE Tpuo
6b1N0 0COOEHHO CNOXHbBIM ANS
MHXEHepOoB-pa3paboTHNKOB.
Becb unbTp LeNnKoM JOMmKeH
ObITb CKOHCTPYWPOBAH U3
HepXXaBeroLLen cTanu, notomy
47O 00bI4HAsA CTanb co3AaBana
6bl MOMEX¥ B MarHUTHOM Nofe.

YCTaHOBJEHHbI Xan-TeK MarHuT
COCTOUT U3 PEAKO3EMENIbHOr0
cnnasa (NdFeB) n o6napaet
nopasunTesibHon Cuson
NPUTSHXKEHNA B 22 Kr, XOTH
pa3MepoM OH C MOHETY.

Tak 3JIN3ATOP Tpuo
pacnpasnsieTcs jaxe ¢ cambiMu
MeNKUMK Yactuuamu wnamal

OTTAHYTb MaruuT

3aKpbITh ApeHax



06b14H0 INIU3ATOP

Tpuo ycTaHaBNMBaeTca B
OCHOBHOM KOHTYpE CUCTEMbl,
HenocpefcTBEHHO 3a
HarpeBaTenbHbIM KOTNOM.

970 BO3MOXHO Npu AnameTpe
Tpy6onposoga Ao 1%”.

[Mpn 6onbliem anameTpe
KOHTYpHOro Tpy6onposoja
AJTN3ATOP Tpuro MoXHO
YCTaHOBUTb B 6aiinac unum B
OTBETBNEHNE.

B 60nbLUKX cUCTEMAX OHUCTKA
OTAENEHHbBIX LNPKYNSALNOHHbIX
KOHTYpOB 60nee feiicTeHHa!
Tam Mbl ycTaHaBnMBaem
ANMN3ATOP Tpuo otaenbHo
NN B COCTaBE CXEMbI.

Tak, Kak aHofHas 3aLuTa B
CpeaHeM paccyuTaHa ans
061ero 06bEMa BOAbI

1500 n. ans 60nee KpynHbIX
CUCTEM MOXXHO UCNONb30BaTh
CXeMY 13 HECKOMbKIX
annaparos.

Kak ycranasnusaetcs
AJIN3ATOP Tpuo B KOHTYp
OTONUTENbHON CUCTEMbI?
[a3oynaneHune Hanny4wum
06pa3oM NPOUCXOAMT B

CamMOW HarpeBaemoil TO4Ke
UmMpKynauum. B otonuTenbHbix
cucTemMax OHa pacnonoxeHa Ha
BbIX0Je U3 KoTna («npamas»),
B OXNAJMUTESbHbIX CUCTEMAX —
Ha BX0fie B OX/aauTeNb
(«o6parka»).

NonxeH nu hunbTp Wnama
06513aTeNbHO HAX0AUTbLCA

Ha OCHOBHOM 06paTHOM
Tpy6onpoBoje KoHypa?

Het! ®unbtp MoXeT
yCTaHaBnMBAaTbCA Ha

N060OM y4acTke CUCTEMbI

C XOpOLUMM HanopoMm Tak,

KaK (punbTpytoTCca TONbKO
UMPKYNUPYIOLLME HaCTULbI.
Hactuupl, KOTOpbIe 3arpA3HAIT
HanonbHoe oTonNeHue (TEnbli

JKennyarauus
N TEXHNYECKOE
obcnyxuBaHue

Ha «nNpAMOM>» Tpy60onpoBoae
KOHTYypa cucTembl. BeneacTsue
3T0ro LenecoobpasHa
yCTaHOBKa hunbTpa MMEHHO Ha
«MpPAMOM>» TPY6ONPOBOZE.

lpoucxoauT nu rasoyaanexue
BO BHYTPEHHEM KOHTYpe,
Hanpumep, KOHTypa
HanoNbLHOro oTONNEeHnA?

[a, npoucxoaut! bonee
X0N0AHas BoAa U3 «06paTku»
HarpesaeTcs, CMeLlnBasch

C ropsyeit — aTo NpuBoOAUT

K BbIAENEHNIO N3 Heé
MWKPONY3bIPbKOB rasa.
[a30yaaneHue BO BHYTPEHHEM
KOHTYpe UMpKynsumu

BHYTPW KOHTYpa Hanbonee
Lief1eco06pasHo TakK, Kak
MMEHHO B HEro nonagaer ras,
KaK B Cny4yae C KOHTYPHbIMU
Tpy6amm HanosbHoro
OTONNEHNA, NPONYCKaLUMK
ra3 u3-3a andppysum u gpyrux
MPUYMH.

CHUXAET N1 YCTaHOBNEHHBIN

B 6aitnace JJIN3ATOP Tpuo
3/1eKTPONpOBOAUMOCTb BOAbI B
cucreme?

KoHeyHo, anekTpo-
NPOBOANMOCTb CHUKAETCA
COOTBETCTBEHHO KONMYeCTBY
npoTeKatoLLen BoAbl

yepe3 baiinac. MoBbICUTb
pe3ynbTaThl MOXHO YCTaHOBUB
JOMONHUTENBHOE KONUYECTBO
yctaHoBoK JJIN3ATOP B
cucTemy.

HyXHbl N1 3anopHble Knanawbl
no v nocne JJIN3ATOPA Tpuo?
Mpu TeXHUY4ECKOM
06CNyXNBAHUKN UX
1Ccnosb30BaHne
PEKOMEHJYeTCs, MOTOMY 4TO
MHa4ye CUCTEMY HYXXHO byaeT
OTKN0YaTh M CnnBaTh
MOSTHOCTbI0. TEM He MeHee

ANTN3ATOP Tpuo moxet
04MLLATH OT LaMa He
npepbiBas paboTbl CUCTEMBI.

Y7o npoucxoauT, ecnu B
cucremy o6bémom 2500 n.
YCTaHaB/NMBAETCA TONILKO O\UH
ANIU3ATOP Tpuo?

OpuH JTN3ATOP Tpuo He
ABNALTCA NPUHLMNUANBHO
Hepabo4yum npn 06bEme

BO/Ibl B CUCTEME CBbILLE

1500 n. JocTuxeHue
peaynbTata npocTo 3aHNMaeT
OTHOCUTENBHO 6ONbLLE
BpemeHu. OaHako KIZ,
MOXXHO YBENNYUTb, YCTAHOBUB
JOMONHNTENbHbINA annapar B
cucTemy.

AJIN3ATOPA Tpuo TpebyeT MUHUMANBLHOrO TEXHUYECKOro 06¢cnyxuBaHus. ngukatop
(hyHKUMOHANBHOCTU MHCDOPMUPYET 06 YpOBHE aHOAHOI 3awuTbl. AJTN3ATOP camoperynupyetcs: 4em
BblLLIE OTK/IOHEHWE CTPENKW, TeM UHTEHCKUBHee paboTaeT annapar. CMeHa aHoza BbINOMHSAETCA Nerko u
TpebyeTcs B cpefHem 1 pa3 B 3-5 net, Koraa MHANKATOP AOXOAWT A0 KpacHOW 061acTu.

OTaeneHune MUKPONY3bIPpbKOB BO3AYXa He TPEOYeT TeXHUYECKOro 06¢cnyXuBaHus. MarHuTHbiii
NPOTOYHbIA OUALTP LLUNAMA JOMKEH 04ULLATLCSA MO MEPEe HEO6X0ANMOCTH, KaK MUHUMYM OAMH pa3

32 OTONUTENbHbIA Ce30H. [INf 04UCTKM He HYXXHO NpepbiBaTh PaboTy CUCTEMbI, OHA NPOU3BOAMUTCA
HECKOMbKUMM HECNTOXHBIMU ABVKEHUAMU CaMUM MOJIb30BaTESNIEM.
[pu cunbHOM 3arpsi3HEHUN CUCTEMBI, NEPEe YCTAHOBKOW annapara, eé Hy>XKHO NPOMbITb, MHaYe
noTpe6yeTcs CAULLKOM MHOMO BPEMeHU, YTo6bl 0TChMNLTPOBATh 6OMbLLIOE KONUYECTBO OCaAKa U3
cucTeMbl. Takxxe XMMUYECKNe peareHTbl JOSMKHbI ObiTb OCHOBATENbHO YAaneHbl U3 CUCTEMbI Nepes
Haqanom akcnnyartauun AJIN3ATOPA, 4T06bl 3HAYMTENLHO HE COKPaLLATh PECYPC aHoAa.




TexHn4eckne faHHbIe 1 N3MEPEHNA

LULLLLE L Marepuan 6aka: Hepxasetowasi cTans V4A
3
el Tun 10 _ _
0 noTonKa: 80 MM D W3onsauus 6aka: Tun 10: JlucToBas ctanb / neHomarepuan
| Tun 15: JluctoBoi nnacTuk / neHomarepuan
' Pa3mepbi B MM Tun 10 Tun 15
A 06uias rabaputHas BbicoTa 420 mm 580 mm

B PaccTosiHue 0T 0CeBOro LieHTpa
pe3bb0BOro CoeNHeHNs

A [10 BEpXHero rabapuTa 210 MM 290 MM
C MwuHMManbHOe pacCTosHUE OT CTEHbI 72 MM 125 Mm
D labaputHas ANvHHA BKOYas
pe3bb0Bble COBANHEHME 260 Mm 390 mm
E [duametp 145 Mm 220 MM
F Pe3b60Bble COEANHEHUS i 11/2”
G [peHax 3/4” 3/4”
A’W Tun 15
o Mapametpbl Tun 10 Tun 15
D . 06bEM cucTemsl <500 n <1500 n
MpoussoautensHocTb AJIN3ATOPA Tpo < 3 M¥/y <5 MM
¥ [lnameTtp pe3b60BbIX COEANHEHUS 1 11/2”
] MakcumansHoe paboyee AaBreHne <10 6ap <10 6ap
K- MakcumansHas Temneparypa <90 °C <90°C
o
g ConpoTtuBnexue npoToka Tun 10 Tun 15
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Mpotok B M%/4 [1 M* = 1000 n]
KomnnekT nocraBku:

[lerasatop.

YnnoTHUTENb.

BuHTOBOE KpenneHue ferasaropa.
Wugukatop (10 MA).

KaHan naaukatopa.

bak ¢ nsonaumei.

YnnoTHuTeNb.

Pe3b60oBoe kpennexue 115",

9 Pe3b6oBoe kpennenue 1%”.

10 MarHuT 60MnbLLOI CUMbI NPUTSKEHNA.
11 KpaH apeHaXHbili.

HanpasneHue noToka B 060X HanpaseHnsx

O ~NOOLE WN =

[lepBoe YCTPOMCTBO, KOTOPOE KOMOMHUPYET TPU TEXHONOTM 3aLLUTbI OT KOPPO3MM.
[ BECKUX MPU4KH B NOJb3Y MakcumanbHas 6e30nacHoCTb ANA BaLLEM CUCTEMbI — KaK CTApOM, TaK U HOBOI.
OTAn4HbIE NOKa3aTeNN: pesynbTaT ANNUTENbHbIX UCCNeA0BaHMIA M Pa3paboToK.
3””33T0pa TPUO: TPAZLIMOHHO BbICOKOKYECTBEHHbITN WBEHLAPCKMil MPOAYKT U3 HEPXKABEIOLLIUX MaTepUanos.
TexHonorus, 6e3onacHas Ans OKpyXatoLwedn cpeabl: 663 n060YHbIX 3aTpaT aHeprun
11 663 XMMPeareHToB.
Pa6oTaeT Ha 0CHOBE CaMOPErynMpOBaHNA W MOYTH He TPEBYET TEXHUYECKOro 06CAYXMBAHUS
OYHKUMOHANBHOCTb MOXHO U3MEPUTb W NPOKOHTPOUPOBATb.

193318, r. CAHKT-METEPBYPT, YJ1. BOPOLUMNOBA, 4. 2
KOMMAHUA MNMUTEP XOnoag
TenedoH: (812) 331-38-32  www.piterholod.ru e-mail: 3313832@mail.ru

BYOEM PALblI OTBETUTb HA BALLW BOIMNPOCHI




