Jlekuunsa 2

1 OCHOBHblIE 3/1eEMEHTbl CUCTEMbI rAa30CHabXeHuns
HaACEJIEHHbIX NMYHKTOB

2 Cucrtema rasocHabxeHunda 3naHusa. FazosBble
npnbopobl



1) OCHOBHbIe 3rIeMeHTbI CUCTEMbI ra3ocHabXeHUs
HacCemneHHbIX MYHKTOB

1.1 TpyObl, apmaTtypa
CtanbHble TPYyObI

[1na ctpoutenbCcTBa CUCTEM radocHabXxeHus cregyer
NPUMEHATb TPYObl, N3roTOBMEHHLIE N3 YIIIEPOANCTON CTanu
XOPOLLO cBapuBatoLLencs n cogepxawlen He bonee 0,25 %
yrrnepoaa.

[1na ctponTenbcTBa ra3onpoBoAoOB MPUMEHSAIOT CTasribHble
6e3LoBHbIe, CBAPHbIE NPAMOLLOBHbLIE W CMMPanbHO LLOBHbIE
Tpy6bl. TpyObl OCHOBHOIO COpTaMeEHTa BbIMyCKaloT MNATH

rpynn:
A - C rapaHTuen nnb MexaHn4eCcKnx CBOUCTB;

b - c rapaHTmen xumcocTtaBa, 0e3 KOHTPONSA MEXaHNYEeCKUX

CBOWCTB, HO C rapaHTuen rugpaBnmnyeckmnx UcnblTaHMM Ha 2 -
2,5 Mla;

B - c rapaHTuen xmmcocTtaBa 1 MexaHU4eCKnX CBOUCTB;



[ - c rapaHTUen XxMmmcocTaBa U MeEXaHNYECKUX
CBOWCTB OrpaHn4YeHHbIX MapoK cTanu nunm
nocrie cneumnanbHOU TepMoobpaboTKu;

[1 - 6e3 rapaHTUn XMMCcoCTaBa U
MeXaHN4YeCKUX CBOUCTB , HO C rapaHTUEN
rmapaBrnnyeckmnx UcnbiTaHUN.

[1ns razocHabXXeHns MoryT ObITb
NCMosib30BaHbl 6E€30roBOPOYHO TPYOb
rpynnbl B, HegonycTMMo NpuMeHeHne Tpyn

rpynnbl .
CoeguHeHne Tpyb ocyllecTBnaeTc
cBapkoun. KayecTtBo cBapHbIX LLIBOB
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[MonnatuneHoBble TPYObI

[1na ra3ocHabXXeHUd NocesnkoB N CEeNbCKUX HACENEHHbIX
MYHKTOB UCMNOMNb3YIOT NOSIN3TUIIEHOBLIE ra3onpoBoabl.
TpyObl coegnHAIOT Ha cBapke. Apmartypy v
KOHOEeHCaTOCOOPHUKN NPUCOEANHAIOT CTalTbHbIMU
BCTaBKaMMW.

OCHOBHbIM AOCTOUHCTBOM MNOJINITUITEHOBbIX pr6
ABJIIAETCA:

1)BbICOKasi KOPPO3NOHHAA CTOMKOCTb

2)Manasa macca

3)nerkas obpabotka Tpyo

4)ManeHbKoe rmapasinyeckoe conpoTuBrieHne
HeoocTtatku NonmMaTuUNeHoBbIX TPyO:
1)ManeHbKkas MexaHn4eckas NpoYHOCTb
2)MeHbLLUAA TEMNEePaTyPOCTONKOCTb



TpyObl N3 LBETHbLIX CNJIABOB:

MnynbCHbIe ra3onpoBoabl A9 NpucoeanHeHns
KOHTPOJSIbHO- N3MePUTENbHLIX NPUOOPOB N NPUdopoB
aBTOMATUKN OOIMKHbI ObITh, KAk NpaBuIio, U3roToBIEHbI U3
cTanbHbIX TPY6 AN ra3onpoBoaoB COOTBETCTBYHOLLEIO
OaBrieHnsi, ogHaKo aArig UX NOAKMOYeHUA nonaraeTcy
NpPUMEPUTL MeaHble, NaTyHHblE, aNntOMUHNEBLIE TPYOLI.

Pe3nHoBbIe U PE3NHOTKAaHHbLIEC PYyKaBa.

[Tpu akcnnyaTtaunm yCcTaHOBOK UCMOSb3YIOLLINX XNOKOE
TONMKMBO, LUMPOKO NPUMEHSIIOT rmbKue razonposobl. B
OCHOBHOM Ha ra3oHanonHUTENbHbIX CTAHLSAX,NMPU CrnBe
ra3a n3 LIMCTEPH, HANONMHEHWe ra3omM aBTOLIMCTEPH, CNUBE
rasa B rpynnoBble pe3epBYyapHbIe YCTAaHOBKU, NPU 3aMeHe
©annoHoB.

Pe3nHoBbIE N pe3NHOTKaHHbIE pyKaBa obecnevnBatoT
be3aBapuinHyo paboTy B KpaTyauLLnm CPoK, NPUYEM

rNMaBHble CBONCTBA PE3NHbI - 3AJTaCTUYHOCTb.



Apmartypa.
B 3aBMCUMOCTUM OT Ha3Ha4vyeHusd TpybonpoBoaa

apmMaTtypa noapasnensieTcs Ha crneayoLme
OCHOBHbI€e Knacchl

1.3anopHas apmatypa, npeaHa3Ha4yeHHas and
MONMHOro NepeKpbITUSA NOTOKa cpeabl.

2.Perynupytowas, ynpaesnatowiasa gaBneHnem unu
pacxo4oM nyTeM yMeHbLUEeHUA NPOXO4HOro
CeYeHus.

3.MpepoxpaHuTtenbHasg, obecneymBatoLLas
4YaCTUYHbIN BbIMYCK cpedbl B cny4ae
HeoOXoAMMOCTU UNK NOFHOE NpekpaLleHne nogadu
OIS npeoTBpaLLeHns NoBbILLEHUSA JaBnNeHus, a
TakKe HeJoMnyCTUMbI MO TEXHOTOMMYECKUM



3aaBuXKKU. [penmyliecTtsa. HesHauuTenobHoe
rmapaBnmMyeckoe ConpoTuBrieHne, NpocToTa obenyXmBaHus,
BO3MOXHOCTb noga4n cpeabl B Ntobom HarnpasrieHuu.

Henoctatku. HeborbLlion gonyckaemoln nepenag
OaBNEHUA Mo CpaBHEHUIO C BEHTUNAMUN, HEBbICOKAS
CKOPOCTb cpabaTtbiBaHUA 3aTBOPA, BO3MOXXHOCTb MOSTy4YEHUS
rmapaBnMyeckoro ygapa B KOHLUE xoaa.

3aaBWXKKN ObIBAIOT KIMHOBbLIE U NaparnerbHble.

KpaHbl.

JTltobon KpaH nmeeT aBe OCHOBHbIE AeTann HeNnoABWMXKHbIW
KOpMyC 1 BpaLLaoLLyocs nMpooky.

B 3aBuCcMMOCTU OT reoMeTpuyeckon doopmbl
YNNOTHUTENbHbLIX NOBEPXHOCTEN 3aTBOPA KPaHbI
pa3gensarTca Ha TPU OCHOBHbIX TUMAa KOHUYECKNeE,
LMnnHagpuveckue u waposble. B ra3oBom X0341UCTBE
NPUMEHSAOTCA KOHNYECKME U LapOoBLIe.
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BeHTUNWN.

[TpenmyllecTBa. Bo3aMOXHOCTb paboTbl Npu 60sbLLINX
nepenagax gaBrieHns1, MPOCTOTa KOHCTPYKLU MU,
o0Cny>XnBaHMs U peMoHTa, HEDOOSbLLOW pa3Mep 1 Macca,
repMETUYHOCTb, BO3MOXHOCTb UCMNOSMb30BaHMSA B KA4YeCcTBe
perynmpytoLiero opraHa, 6€3onacHocCTb npwu
rmgpasnnyeckom yaape.

HepocTtaTkn. Bbicokoe rmapaBnmyeckoe ConpoTmMBEHNE,
bonbluasi cTpouTenbHas AnmMHa No CpaBHEHUIO C
3afBuXKamu, nogada cpeabl TONbKO B O4HOM HanpasneHuu.

'mapaBnunyeckune 3aTBOpbLI.

[TpnMeHSA0TCA TOMbKO Ha NOA3EMHbIX ra3onpoBoaax
HMU3KOro gaereHud. B HacTosLlee BpeMs NCNOSb3YHOTCSA
TONMBbKO CTalibHble rMapo3aTBopbl. VIXx coeanHsoT ¢
ra3onpoBoaOM CBapKoW. B HacTosLlee BpeMA OHU NOYTU HE
NPUMEHSALOTCA.



1.2 O6opynoBaHue rasonpoBoaoB

Ha nogseMHbIX ra3onpoBogax OTKKYaLLyo apMartypy
ycTaHaBnmMBaloT B Kosioauax. Konoaubl BbIMOMHAKT 13
Xene3obeTtoHa n kupnuya. OHU OOMKHbI ObITh
BOAOHENPOHMLaeMbiMU. Kornoaubl COOpYXXatoT MENKOro 1
rny0boKoro 3anoxeHus. Koroaubl Menkoro 3anoXxeHus
NPUMEHSIOTCS A9 apMaTypbl AMamMeTpom 4o 100 Mm.
OQHUM 13 OOCTOMHCTB MENKNX KONoaLueB ABMAIOTCA

0o0Cny>XMBaHMe N PEMOHT 3aNoPHOro opraHa ¢ NOBEPXHOCTH
3eMIN.

[1na yoaneHuns koHOeHcaTa 13 ra3onpoBoaoB
yCTaHaBnMMBalOT KOHOEHCATOCOOPHUKMN, KOTOPblE MOTYT ObITb
ONA HU3KOro U cpegHero nnu BelCOKOro agasneHun. B
KOHOEeHCaToCOOpHUKE HN3KOro AaBrieHns yaaneHue
KOHOeHcaTa Npon3BoAuUTLCA C MOMOLLBIO PYYHOro Hacoca, a
B CpeaHEM (BbICOKOM) AaBiEHUW 3a CHET AaBfIEHUSA rasa,
Ansi Toro Ytobbl KOHAEHCAT HE 3amMep3arn B pr6|<e OHa

.................. ~ o~ e



[na komneHcauun yarnnmHEHMs ctanbHbIX ra3onpoBoaoB OT
N3MEHEHUA TeMMepaTypbl yCTaHaBNMBAOT KOMMEHCATOPHI,
KOTOopble ObiBatoT rmdkume (I'- obpasHbie, S - obpasHble
nmpoobpasHbIe ), IMH30BbIE U Ppe3UHOTKaHEBbIE. JINH30BbIE
N PE3NHOTKAHEBbLIE KOMIMEHCATOPbI YCTaHaBMNBAIOT B
Koroduax nocre 3agBuXek rno xoay rasa. Hanunuune
KOMMEHCATOPOB 00neryaeT MOHTaX U AEMOHTaX 3aBUXKEK.
UyryHHbIe 3a0BWXKM YCTaHaBNMBalKTCA 00s13aTENbLHO C
KOMMeHcaTopaMu, a octarnbHble MOTYT C KOCbIMU
BCTaBKaMu, nnMbo 6e3 onaHueB Ha CBapkKe.

[1pn nepeceyeHnn razonpoBogamMmm pasrnyHbIX
NPEenATCTBUN U COOPYXXEHUN Ha HUX CTaBAT PyTNApPLI
(KOoXXyxu). Ha KoHuax coyTnapa ycTpanBaroT repMeTUYHbIE
canbHUKOBLIE YNNOTHEHUA. Ha 0QHOM KOHLUe dyTnapa
yCTaHaBNMMBaETCHA KOHTPONbHas Tpyoka.



KoHTponbHasa Tpybdka CryXuT anga onpeaeneHns yTeyuku
rasa 13 ra3ornpoBoaoB, YNOXeHHbIX nog 3emnen. OgHuUm
KOHLIOM OHa NpuBapunBaEeTCA K KOXYXY, a BTOpOu
BbIBOAUTBLCS MO KOBEP M 3aKpbIBaeTCHA NPOOKOW.

KoBephl - 3TO KonoAaubl MeNKoro 3anoxeHus. OHu
ObiBalOT OONbLUNE CBAPHLIE N Marlble YYryHHbIE.
YcTaHaBnMmBaloT UX ONOPHLIE XKeNe300eTOHHbLIE NOAYLLKN.

KOHTpOnbHbLIE NYHKTLI CAYXaT A4 3aMmepa noteHunana
“Tpyba - 3emMns”. YctaHasnueatoT Yepes 200 - 250 MM.
KOHTpOnbHbLIE NPOBOAHUKN BbIBOAATCS MO KOBEP.

[1Nns1 anekTpmnyYeckoro CeKLUMOHNPOBAHNSA ra3ornpoBoaoB
yCcTaHaBnmMBaloT nsonupyruwme dpraduybl. Cobupatot
donaHubl Ha N30MALUNOHHBIX NPOKNaakax Tak, YTobbl
bnyxgaroume ToOKM He MOrfIN NPOMNTU C OQHOIO KoHLa TpyObl

(dbnaHua) Ha gpyromn.
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2 ) Cuctema rasocHabxeHuna 3gaHus.
[[a3oBble NpUOOpPHLI

Cucrtema ra3zocHabxeHusi 30aHuim cocTouT U3 BBoAa B
3aHune, BHYTPEHHUX CETEN, ra3onoTpednsoLwmnx npndopos
N YCTAHOBOK, a MHoraa (B KOMMYHarbHbIX U MPOMbILLNEHHbIX
30aHNSIX) ra3operynmpoBOYHbIX YCTAaHOBOK.

B »Xu1nbix 1 00WECTBEHHbIX 3a0aHUAX, AETCKUX U e4ebHbIX
yupexaeHusax, y4eOHbIX 3aBeeHUsX, NpeanpuaTusx
00OLLIECTBEHHOIO NUTAHNSA AOMYCKaeTCsl UCNONb30BaHMe rasa
TONbKO HM3KOro AaBneHns: npupoaHoro rasa — Ao 3 kla.,

[Tlogaya raza nponsBoanUTCS OT FOPOACKUX CETEUN HU3KOIO
OaBNEHNS.



B xunbix gomax npuxoamtcsa aenatb OTAeNbHbIE
BBOAb! B KaXXQyt CEKLMUIO U yCTaHaBNMBaTb CTOSAKA
Ona pacnpeneneHnsa rasa no araxam. Beoasbl
yCTPanBaloTCA B HEXUNble NOMeLLEHUA, OOCTYMNHbIE
0N OCMOTpa ra3aonpoBoAoB — NIECTHUYHbIE
KNETKN, KYXHU, KOPUOopbI.

[[@a30Bble NNUTbI pa3peLlaeTcya ycTaHaBnMBaTh B
KYXHAX BbICOTOU HE MeHee 2,2 M, UMEIOLLNUX OKHO C
doopTOUKOU UNN PpamMyromn U BEHTUNALNOHHbIV
KaHan, KybaTypow nomelleHns He meHee 8 M° Ha
nBe KOHOpPKN, 12 M°— Ha TPU KOHADOPKM K 15 M3 —
Ha YeTblpe KOHMPOPKW.
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CTOSIKM MOTYT pa3MeLlaTbCA B JIECTHUYHbIX
KIeTKkax Uinm KyXHsIX (eCrnm KyXHu
pasmeLlaroTca ogHa Hag apyrown). o
0CcoDbOMY corfnacoBaHu IO C
[ocropTexHaa30poM pa3peLlaeTcs
yCTaHaBMMBaTb CTOAKN B KOpUaopax.
[TpoKnagka CTOSAKOB B XUIbIX MOMELLEHUAX
He gonyckaeTtcs. PacnonoXeHmne CTOAKOB
BblOMpaeTca U3 yCroBum CoKpaLleHUS
OSTMHbI JOMOBOW CETMN.

[penycmaTpuBaeTcs yCTaHOBKA CYETUYNKOB
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AKCOHOMETpUYeckas cxema
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[[a3oBble NpnbopbLI

B XXnnbiX 1 00WECTBEHHbIX 30aHUAX ra3 MCNOoSb3YT ANs
NPUroToBEHUA NULLK 1 ropaden Bodbl. OCHOBHbLIMU
npmnbopamm, KOTopble MPUMEHSAIOT A1 ra30CHaAbXeHUA
30aHumn, ABNAKOTCS NNAUTbI, BOQOHArpesaresny,
KUMATUIBHUKU, MULLIEBAPOYHbIE KOTSbI, AyXOBbI€ LWKadobl U
XonoannbHUKK. PaboTta ra3oBbix Nnpubopos
XapaKkTepusyeTcs crieayrowmmm nokasartensamm:

1) TEnIoBOW HArpy3Kkou, Urm KonNn4eCcTBOM TENMOThI B rase,
KOTOopas pacxoayetcsa npudbopom, B KBT;

2) NPOU3BOANTENBLHOCTbLIO, UITN KONMYECTBOM MOJSIE3HO
MCNoNb3yeMon TeNMOThI, KOTopas nepenaeTcd
HarpeesaemMomy ~ Teny, B KBT;

3) KI'4, npeagcraBnsowmm cobon OTHOLLEHNE
NPONU3BOAUTENBLHOCTK, K TEMSIOBOW Harpy3ke npmnbopa.



bbiTOBLIE ra3oBble NNNUTLI U3rOTOBNAKT OABYX-, TPEX- U
YETbIPEXKOHAOPOYHBIMU C OYXOBbIMU LLKahamu 1 6e3 HuX.
OHM COCTOAT M3 CrieayoLmX OCHOBHbIX YaCTeW: Kopnyca,
paboyero cTtona ¢ KOHPOPOYHbIMU BKIadbillamMun, OyXOBOro
LLIKadba, ra3oBbIX rOPENoK (KOHPOPOUYHbIX—BEPXHUX, a
Takke ong wkagha), rasopacnpenenntenbHoro yCTpoucTea c
KpaHamu. [letanu ObITOBbIX MNINT U3rOTOBMSOT U3
TEPMUYECKN CTONKNX, KOPPO3NOHHO-YCTOUYNBBIX U
OONroBeYHbIX MaTtepuanos. [loBepxHOCTb 1 AeTanu NnnTbl
(KpoMme 3agHen CTEHKKM) NOKPbITLI 6enon amanbto. BeicoTa
paboyero crtona ObITOBbLIX MNINT 850 MM, a LULMPUHA — HE
MeHee 500 MM. PaccTtosaHmne mexay ueHTpamu cocegHux
KOHJOOPOK 230 MM, KOHIPOPOYHbIE FOPENKN UMEIOT
crenyloume HoMUHarsbHble Harpy3ku: HopMarsibHYH
MOLLHOCTb 1,9 KBT, noBbileHHY0 — 2,8 KBT.
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[1pOTOYHbIE N EMKOCTHbIE BOAOHArpeBaTenu
npeacTaBnatnT codbon TenNOOOMEHHbIE annaparhl,
cnyxallne ans MecTHOro ropsiyero
BOOOCHADXXeHUA. Y MPOTOYHbIX BOAOHArpeBaTenemn
PEXUM NPUrOTOBIEHUA ropssYen BOOblI COOT
BETCTBYET peXnmy rnotpedreHns. OHu HarpesaoT
Boay Ao 50.-.60 °C n BblgatoT ee yepes 1...2 MUH
nocre BKo4YeHns npnodopa. NIx yacto HasbIBalOT
ObICTPOAEUCTBYHOLLNMUN. Y EMKOCTHbLIX BOAO
HarpeBaTeneun pexxmm NpUroToBneHNSa Boabl MOXET
He COOTBETCTBOBATb PEXMMY €€ NOoTpebneHuns.
Boaoa B eMKOCTHbIX BOoAoHarpeBaTensx
HarpeBaeTcsa Ao 80-..90°C.






