OrAroOY «6EMTOPOLCKUN MHAYCTPUATIbHBIN KOJTIIELXK»

MAOK 01.01 SKCIIJIYATAUWA TETTIOTEXHUYECKOIO
OBOPYLJOBAHWA U CUCTEM TETITIO U TOTTIMBOCHABXXEHWA

Tema 3aHssmus:

OmonumernbHbie Npubopsbi

lMpenodasamenn OrAIOY BUK
Ko64yeHko A.B.



OTonuTtenbHble NMPMdopbl - OAUH N3
OCHOBHbIX 3lTEMEHTOB CUCTEM OTOMSIEHUS,
npegHasHavYeHHbIV Ana Tennonepenadmn ot
TENnnNoHocuTens B oborpeBaemsble
NnoMeLLeHuns.

OTonuTernbHble NPMBOPLI AENATCS Ha TPU
rpynnbi:

1. PaoduayuoHHsble ripubopsbi
2. KoHeekmugHo-padualyuoHHbIe
3. KoHeekmueHsble rpubopsi
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OmonumernbHbie rnpubopsbi

TpeboeaHust K omonumersibHbIM
npubopam

- TennoTtexHunyeckue.
- OKOHOMMYECKMe.

- ADXUTEKTYPHO-CTPOUTENbHbIE.

° CaHI/ITapHO-FVI rmeHn4yYecKmne.

-[1pon3BoaCTBEHHO-MOHTAaXHbIE.



OmonumeribHble rnpubopsl

1. TennomexHu4yeckue mpebosaHusi

TpeboBaHus aTOM rpynrbl UMEIOT cneaytowne

KPUTEPUM:

1. TennoycTton4ynBoCTb.
2. BO3MOXXHOCTbL perynupoBaTthb Tensiootaavy.

3. BogoHenpoHuuaemMocTb npu npeaenbHo
OOMNYCTUMOM B paboymnx ycroBusax
rmapocTaTM4ecKkom aaBreHum.



OmonumeribHble rnpubopsl

2. DKOHOMU4YecKue mpebosaHusi

OCHOBHbIE KpUTEPUM:
1. OnTMmanbHaa CTOMMOCTb CaMoOro

npundopa n paboT No ero ycraHoOBKE U
aKcnnyaraymu;

2. HanmeHbLInK pacxoq meTtanna.



OmonumeribHble rnpubopsl

3. ApxumeKkmypHoO-cmpoumeJsibHble
mpeboeaHusi

ST TpeboBaHUA BKOYAlOT B cebs:

1. SCTETUYHbIN BHELWWHUA BUA.
2. Hebonblune rabapuTtHbie pasmepsi.

B HacTosLllee BpemMsa MHOrMe npeanovnTaroT
yCcTaHaBMMBaTb B OME KOMMAKTHbIE OTOMUTENbHbIE
npubopbl, NOTOMY YTO NX MOXHO YOpaTb B LWKadobl,
YKPbITb 32 AEKOPATUBHBLIMU NaHENAMN U NpoYee.

[ToaTOMYy pMpMbI-NPON3BOAUTENN, CTApPaKTCH
n3rotaBnmBaTb Oonee MUHUATIOPHbIE arperarhil.



OmonumeribHble rnpubopsl

4. CaHumapHo-2u2ueHu4ecKkue
mpeboeaHus

B aTy rpynny BXoAsT cneaytowme nyHKThb:

1. Hu3kaqa temneparypa kopnyca.

2. HanmeHbLllaa nnowanb ropns3oHTanbHou
NOBEPXHOCTU ANA YMEHbLLUEHNA OTIOXEHUS
NbINn.

3. ocTynHOCTbL oTONMUTENBHOIO NPpUbopa u
orpagatoLmx NoBepxHOCTEN BOKPYr HEro AnS
OYUCTKM OT MNbISIN.



OmonumeribHble rnpubopsl

5. l[lpou3zeo0cmeeHHO-MOHMAakHbIe
mpeboeaHusi

OCHOBHbIE KPpUTEPUMN:

1. HanmeHbLlUme Tpygo3aTpartbl npu
YCTAHOBKe, Harnagke, perynmpoBke. JT0
0o0yCrioBnNeHO MakcumMarsrbHOWN MexaHu3aumemn
paborT.

2. [locTato4yHaa mexaHun4deckasa npo4YHOCTb.



OmonumeribHble rnpubopsl

Turnibl omornumernbHbIX Npubopos u ux
xapakmepucmuku

-Perncrpbl n3 rmagkmx tpy6

-HyryHHble paanaTopbl.

-Pebpuctbie TpyOb!.

-CTanbHble LWTaMMnoBaHHbIE paanaTopbl.
-KOHBeKTODI.

-Kepamunyeckne n qpapdopoBble
pagnaTopbl.

-beToHHble oTonnTernbHbIE NaHenw.



OmonumeribHble rnpubopsl

Peaucmpbi u3z anadkux mpy6b

npeactaBnaT cobon ny4vyok Tpyo,
pacnorioXeHHbIN B ABa psiga n o0beaNHEHHbIN C
OBYX CTOPOH Tpybamm — KOnmekropamu,
CHaAOXXEHHbIX WTYyLepamm ans nogadn n oteoaa
TEennoHOCUTENS.



OmonumeribHble rnpubopsl

Peaucmpbl u3 arnadkux mpy6 NPUMEHSAIOT B
NOMeLLEeHUAX, rae NpeabaABnsATCA MOBbILEHHbIE
CaHUTapPHO-TEXHUYECKUE U TMTUEHNYECKME TpebOoBaHUS, a
Takxe B NPOM3BOACTBEHHbIX 30aHUAX, NOBbILLEHHOMN
CTEMNEeHbI0 NOXapoonacHOCTN, rae HegonycTUmMo bornbLuoe
ckonneHune noinn. Npndopbl TMrMeHNYHBbI, NETKO
OYMLLIAKOTCA OT MbINN U TPA3N.

Ho He 3KOHOMUYHHI,
METanfI0eMKN.
PacuyeTHaa noBepXxHOCTb
Harpesa 1M rnaakowu
TPYObl.




OmonumeribHble rnpubopsl

UyeyHHBLIE paduamopsbl

BroK 4YyryHHbIX pagnaTtopoB COCTOUT U3 CEKLUNN OTIINTbIX U3
4YyryHa CoeaMHEHHbIX Mexay cobon Hunnenamu. OHu
bbiBalOT 1-2 1 MHOro KaHanbHbiMU. B Poccnn B OCHOBHOM
2-X KaHalnbHble paguaTtopbl. [10 MOHTaXXHOW BbICOTE
pagunartopbl nogpasaenstoT Ha Beicokue 1000 mm, cpeaHne
— 500 MM 1 HM3Kkne 300 MMm. MC-90

Y pagunatopoB M-140-A0O
NMEeETCA MEXKOSTOHHOE
opebpeHmne, YTO yBENMNUMBAET
X TENNOOTAAYy, HO CHMXaeT
9CTETUYECKUNE U
rmrmneHnvyeckme TpeboBaHus.

MC-140



OmonumeribHbie rnpubopsi
UyryHHble pagnaTtopbl UMEKT pag rnpeumMmyuiecms:
- 1. Koppo3noHHasa CTONKOCTb.
- 2. OTNna>xeHHOCTb TEXHONMOIMNMM N3roToBIEHUSA.

- 3. lNpocToTa n3MeHeHnss MOLLIHOCTM Npubopa nyTem
N3MEHEHUST KONMNYECTBA CEKLINN. s

Hedocmamkamu 3TUX TUMOB
OTOMUTESNbHBLIX NPMOOPOB
ABMAOTCSH:
- 1. bonbLwon pacxon metanna. Gl
- 2. TpyaoOeMKOCTb U3roTOBMEHNUA U MOHTa>|<a

- 3. VIx npon3BoacTBO NpUBOAUT K 3arpA3HEHNIO
OKpYy>KatoLLen cpeasbl.




OmonumeribHble rnpubopsl

Pebpucmbie mpybbi

[MpencTaBnsaoT cobom OTNUTYIO U3 YyryHa Tpyoby C
KpyrnbiMu pebpamu. Pebpa yBenmunsaroT NOBEPXHOCTb
npmnbopa 1 CHWXKaKT TemMnepaTypy NOBEPXHOCTM.

PebpucTtble Tpybbl NPUMEHSIOT, B OCHOBHOM, Ha
NPOMBILLNEHHbIX NPEeanpPUATUSIX.
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OmonumeribHble rnpubopsl
LlocmouHcmea pebpucTbix TpyO:

1. deweBble HarpeBaTternbHble NPUOOPHI.
2. borblias noBepxHOCTb HarpeBa.

Hedocmamku pebpucTtbix Tpyo :

He ynoBneTBopAOT CaHUTaAPHO-TMIMEHNYECKNM
TpeboBaHUAM (TPYOAHO OYULLIAIOTCA OT MNbiSn).



OmonumeribHble rnpubopsl

CmanbHbIe wmamMrnoeaHHbIe
paduamopabl

[TpencTaBnsaoT cobon aBa WTamMnoBaHHbIX CTalbHbIX
NncTa, COeANHEHHbIX Mexay cObON KOHTAaKTHOW CBapKOMN.




OmonumeribHble rnpubopsl

Pa3nun4yalor:

KosnoHyamsbie paduamopsl - 00pasytoT psa
napannenbHbIX KaHanoB, 00beAUHEHHbIX MeXay coboun
CBEPXY U CHU3Y NOPU30HTASIbHLIMWU KOJNIEKTOPaMMN.

3meesuKo8ble paduamopsbl - 06pasyloT psig
rOpM30OHTAarIbHbIX KAHaNoB AN nNpoxoaa TensIOHOCUTENS.
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OmonumeribHble rnpubopsl

LlocmouHcmea cTanbHbIX pagnaTopoB:

1. ManeHbKasi macca npubopa.

2. ewesne 4yryHHbix Ha 20-30%.

3. MeHblue 3aTtpaTbl Ha TPaHCNOPTUPOBAHUE N MOHTaX.

4. YOobHblI B MOHTaXe 1 OTBEYaloT CaHUTapHO-
MrmeHnYeckum TpeboBaHmsIM.

Hedocmamku:
1. Hebonbluaa TennooTaaya.

2. TpebyeTtca cneunanbHas obpaboTka
TennodukaumMoHHOM BOAbI, TaK Kak 0OblYHasi BoAa
KOppoaupyeT ¢ MeTarnmnom.

3. Bbicokag cTOMMOCTbD.



OmonumeribHble rnpubopsl

KoHeekmophbi

[MpencraBnsaoT cobon psa ctarnbHbIX TPYO, Mo
KOTOPbIM NepeMeLLaeTcsa TENSTOHOCUTENb, U
HacCaXXeHHbIX Ha HMUX CTaribHbIX NNACTUH OpPeEDPEHMS.

KoHBEKTOpPbI ObIBAKOT C KOXYXOM nnn 6e3 koxyxa. x
N3roTaBfMBaOT Pa3fINYHbIX TUMOB. HAacCMeHHbIe,
OCMPOBHbIE VN JIECMHUYHbIE.

KOHBEKTOPLI N3roTaBMMBAKOT KOHUEBLIE N MIPOXOOHbIE.
KOHBEKTOPbI MPUMEHSIOT At OTOMNNIEHUS 30aHUN
Pa3NMYHOIo Ha3HaYeHUs.



OmonumeribHble rnpubopsl

KoHeekmophbi




OmonumernbHbie rnpubopsl

Kepamuyeckue u gpapgoposenie
paduamopabl

[TpencTtaBnatoT cobon naHernb, BbINUTYIO U3 doapdopa
NN KEpaMUKN C BEPTUKANbHbIMU UMK
rOpuU3oHTarbHbIMM KaHanamu.

[TPUMEHSIIOT B NOMELLEHUAX, NPEeabsBASOLLNX
NOBbILLUEHHbIE CAHUTAPHO-TMrIMeHnYeckmne TpedboBaHns
K OTONUTESbHLIM npubopam. INpumeHsitoTca Takme
npnbopbl o4eHb peako. OHM OYEHb OOPOrn, Npouecc
N3roTOBIEHNS TPYOOEMOK, HEQOSTTOBEYHDI,
noaBepXXeHbl MeEXaHNYeCKOMY BO3AeNCTBMI0. O4eHb
CNOXXHO OCYLLECTBUTb NOAKMNIOYEHMNE 3TUX PaanaTopoB
K MeTannu4ecknum TpybonpoBogam.



OmonumernbHbie rnpubopsbi

Kepamuyeckue u ¢gpapgoposnie
paduamopabl




OmonumeribHble rnpubopsl

bemoHHBbIEe omonumesibHbIe naHesnu

[TpencTaBnsatoT cobom BETOHHbLIE MNNUTLI C 3aAenaHHbIMU B
HUX 3meeBnkamm U3 Tpyo6. TonwmHa 40-50 mm. OHuK
ObIBalOT: MOOOKOHHbIE W 11epe20p000YHbIE.




OmonumeribHble rnpubopsl

OTonuTenbHble NaHenn MoryT ObITb IPUCMAasHbIMU W
8CMPOEHHLIMU B KOHCTPYKLIMIO CTEH U NEePEropook.
BeToHHbIEe NaHenn oTBEYaloT cCaMbIM CTPOTUM
CaHUTaPHO-TUTMEHNYECKNM TPebOoBaHNAM,
apPXUTEKTYPHO-CTPOUTESNbHbIM TPEOOBaAHUAM.

Hedocmamku: TPyOAHOCTb PEMOHTA, DonbLUas
TennoBasi UHeEPLMS, YCNOXHSAOWAasA perynmpoBaHue
TennooTtaadun, yBennyeHne Tennionotepb Yepes
OOMNONHNTENLHO 0borpeBaemMble HapyXHble
KOHCTPYKLUUW 30aHUN.



OmonumeribHble rnpubopsl

[pn sesibope suda n murna OTONUTENBHOIO
npmnbopa y4nTblBaloT psg dakTopoB:

-Ha3Ha4yeHune,
- APXUTEKTYPHO-TEXHOSTOMMYECKYIO NIaHUPOBKY,
- OCODEHHOCTK TEMNNOBOIO peXxnma rnoMeLLEHNS,

*MECTO M NPOAOIMKNTENBHOCTb NMPebbIBaHNUS
nogeun,

*BA CUCTEMbI OTOIMNJIEHNA,

* TEXHUKO-3KOHOMMYECKNE N CaHUTaPHO-
rMrMeHnYecKkmne nokasarenu npuodopa.



1. . -
Cxembl npucoeauH@qube/e npubopsbl

omoriumeribHbIX rpubopos K

mpybornpoesooam

1. OOHOCMOpOHHee
rnpucoeduHeHuUe

JTa cxema NoaKnrYeHns
Hanbonee 4acTo NPUMEHAETCS
B 9TaXXHbIX MHOITOKBAPTUPHbIX
aomax. Hawe Bcero B Takmx
CTPOEHUAX YCTPaNBaETCH
CUCTeMa C BEpPXHEWN
(YepgayvyHon) pa3BoaKOW.




Cxembl npucoeauH@qube/e npubopsbl
omoriumeribHbIX rpubopos K
mpyborposooam

2. lModknroyeHue paduamopa
OomorisieHuUs1 no oua2oHasnu

[TpMmeHnM gna paguaTtopos C
NATHaALUaTbo U bonee
ceKkUnsiMn, ecnn no3BosiseT
ycTaHoBKa npubdopa.

Takas cxema gaet
MaKCMMarnbHbI paBHOMEPHbIV
NpPOrpeB BCEX Yy4aCTKOB
npmndopa, a BeENnMYmMHa
TENMOBOro noToka Hanbornee
npmnbnmxeHa K NacrnopTHOMN.




1. . -
Cxembl npucoeauH@qube/e npubopsbl

omoriumeribHbIX rpubopos K
mpyborposooam

3. HuxHee deyxcmopoHHee
MooOKJIroYeHue

JTa cxema NoaKMrYeHns
Hanbonee 4YacTo NPUMEHAETCS
B 9TaXXHbIX MHOIMOKBaApPTUPHbIX
aomax. Hawe Bcero B Takmx
CTPOEHUSIX YCTPaNBAETCH
CUCTEMA C BEPXHEWN
(Yepga4vHon) pa3BoaKOW.




OmonumeribHble rnpubopsl

CyLlecTBYIOT IBE OCHOBHbIE CUCTEMbI OTOMNEHUS:
oOHOMpybHas n dgyxmpybHas.

D aHoTPYGHAA cHoTEMA AeyxtpyiHaa cucrema
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OmonumeribHble rnpubopsl

O0HompybHas cucmema

Tpyba  BeHTWIb BO3AYLUHbIM
l KflanaH
— %
nepemblyka KpaH
“ EEEEEER

(BeHTUNb)



OmonumeribHble rnpubopsl

LsyxmpybHas cucmema

Tpybbl  BEHTU b BO3/YLLHbIN
KnanaH

1

(BEHTUMb)



OmonumeribHble rnpubopsl

gl 2

Cam,

a — oOHompybHas cucmema 6 - oOHompybHas cucmema
cmaHoapmHoe rnooK4YeHue MOOK/ItoHeHUE C nepemblHKou

1 — noparoLnmn CTosiK, 2 — paguaTtop, 3 — TepMoperynaTop
(py4HOU MNM aBTOMATUYECKNWN), 4 — BEHTUIb HUXHUN, 5 —
BO34YyX00TBOAYMUK (Py4YHON UMK aBTOMaTUYECKUN), 6 —
nepemblyka, 7 — obpaTHbIN CTOSIK, 8 — 3arnyLuka.



OmonumeribHble rnpubopsl

2 31 7 . 2 31 7
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a — osyxmpybHas cucmema 6 - dgyxmpybHas cucmema
cmaHoapmHyoe rooKvYeHUe pPeKoMeHOYeMOe MNoOKIrYeHuUe

1 — noparoLnmn CTosiK, 2 — paguaTtop, 3 — TepMoperynaTop
(py4HOU MNM aBTOMATUYECKNWN), 4 — BEHTUIb HUXHUN, 5 —
BO34YyX00TBOAYMUK (Py4YHON UMK aBTOMaTUYECKUN), 6 —
nepemblyka, 7 — obpaTHbIN CTOSIK, 8 — 3arnyLuka.






OmonumeribHble rnpubopsl

JlomawHee 3a0aHue:

Oont .

OTonneHue, BEHTUNSALUUSA U
KoHOUUMOHUpoBaHme so3dayxa HO. 1.
CunoukuH - M: «Akagemusay, 2013r.

cmp.139-155



