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1) HasHavyeHune n knaccudukauma cuctem
LEeHTpann3oBaHHOro TEMMOCHaA0XEHUS

Cucmema meriniocHabXeHusl - 3TO KOMNMNEKC NHXEHEPHbIX
COOPY>KEHUN, NpeAHa3Ha4YeHHbIX AN CHAbXeHMSA Tennom
XUNbIX, 0OLLECTBEHHbIX Y MPOMbILLUIEHHbIX 30aHUN C LENbLH
obecrnevyeHns KOMMYHaribHO-ObITOBLIX NOTPEBbHOCTEN
(oTONNEHne, BEHTUNALUS, ropsiyee BogoCHabXeHne) n
TEXHONOMMYECKNX HYX noTpedutenen.

Pa3nuyatotr MmecmHoe meriniocHabxxeHue (MT) n
UeHmpasru308aHHoOe UNn LeHTpanbHOe, KaK ero eLle nHoraa
Ha3bIBaloT, TennocHabxeHue (LIT). Cuctema MT
obcnyXXnBaeT YacTb 30aHus, NOMHOCTLIO BCE 30aHne Unm
HecKonbKo 3gaHun, cuctema UT - xunom nnu
NPOMBbILLNEHHbIN panoH. B Hallen ctpaHe Hanbonbluiee
3Ha4YyeHne npnobpeno LeHTpanm3oBaHHOE
TennocHabXxeHue, B CBA3N C 3TUM N TEPMUH
“TennocHabXxeHne” yalle Bcero ynotpeobnsercs
NPUMEHNTENBLHO K HEMY.



Cuctemsbl LUT moryT 66ITb KnaccndpuumpoBaHbl No psay
NPU3HAKOB:

a)no cnocoby npucoegnHeHNs YCTaHOBOK OTOMMEHUS;

Mo cnocoby npucoeanHeHnsa yCTaHOBOK OTOMNJIEHUS pa3nnyaroT
3aBMCUMbIE U HE3aBUCUMMbIE CUCTEMbI. B 3aBMCHMMbIX cucTEMaXx
TEeNnnoOHOCUTENb NOCTYNAaeT HEMOCPEACTBEHHO U3 TEMMNOBOW CETU
B OTOMUTENbHbIE YCTAHOBKM NOTpedbuTenemn, B HE3aBUCUMBIX - B
MPOMEXYTOYHbIN TENNOOOMEHHWK, YCTAHOBMEHHbI B TEMNJTOBOM
NYyHKTE, A€ OH HarpeBaeT BTOPUYHbIN TEMINOHOCUTENb, KOTOPbIN
LIMPKYITMPYET B MECTHOM YCTaHOBKe NoTpedutens.

6) no cnocoby nNpucoegnHeEHnUa yCTaHOBOK ropsivyero
BOOOCHabXeHus;

B 3aBucumocCTuM OT cnocoba npucoeanHeHUs1 YyCTaHOBOK roOpsivero
BOOOCHaDXXeHUS1 CUCTEMbI TENNTOCHABXEHMA Nnoapa3aensaTcs Ha
3aKpbITble N OTKPbIThIE. B 3aKpbITbIX CUCTEMAX Ha ropsiyee
BOAOCHabXeHWe Boaa U3 BogonpoBoda NOCTYNaeT HarpeTon 4o
Tpebyemon TemnepaTypbl (00bI4HO 40 60...70C2). B OTKPbLITLIX
cycTeMax Boda nogaetcs NoTpebuTento cpasy nu3 TeNNOBON CETU
(HenocpeacTBEHHLIN BO4o3abop).



B) NO 4Yncny TpybonpoBOaOB.;
[To uncny TpydbonpoBoaoB, UCMOSb3YyEMBIX A5s1 NepeHoca

TEeNnmnOHOCUTENS, pa3nuyatoT OAHO-, ABYX- U MHOTOTPYOHbIEe
CUCTEMDbI.

OgHOTpybHbIE CUCTEMBI MPUMEHSIIOTCS B TEX Crydasx, koraa
TENSIOHOCUTESb MNOSTHOCTBLIO UCMOMb3YEeTCs NOTPEbUTENAMMU
n obpaTHO He BO3BpaLllaeTcs (Hanpumep, B NapoBbIX
cucrtemax 6e3 Bo3BpaTa KoHaeHcaTa Unn B OTKPbITbIX
cucTemMmax ropsidero BogocHabXeHusi, B KOTOpPbIX BOga
NONHOCTLIO pa3dbupaeTtca noTpebutensamn).

B ,EI,ByXpr6HbIX CUCTEMAaxX TEMMOHOCUTEIb NMOJIHOCTbLIO U
4YaCTNYHO BO3BpallaeTCcA B UCTOYHUK TerlJ1a, rae OH
HarpeBaeTCAd 1 BOCIOJIHAETCA.

MHOroTpybHbIE CUCTEMBI YCTPanBaKTCA Npu
HeobXxoaMMOCTU BblaeNeHUs oTaAeNnbHbIX TUMOB TENTOBOM
Harpysku (HanpumMep, oTaesribHbIE CUCTEMbI AS151 TOPAYEro
BOJOCHabXxeHus1 n otonneHus). NpumeHeHne
MHOIrOTPYOHbIX CUCTEM YNPOLLAET PEryriMpoBaHMUE OTMycKa
Tenna, crnocobbl NpucoeanHeHUs NnoTpeduTenemn K
TENSI0BbIM CETAM, a TAKKE NX 3KCMyaTauuto.



r) no BUAy TENNOHOCUTENS;

[TapoBbLIe CUCTEMbI MCNOSIb3YIOTCA B OCHOBHOM Ha
NPOMBILLNEHHbIX NPeanpuaTusix, rae Tpebyerca
BbICOKOTEMMNEpaTypHaa Harpy3ka. BoosHble cuctembl
NPUMEHSAIOTCA ANA TENNTOCHABXEHUS XXUNOro cekTopa 1 apyrnx
rpaXgaHCKux 3gaHun.,

A) no cnocoby perynMpoBaHua Tenna.

o cnocoOy perynupoBaHus oTAycka Tenna B cucteMax
TennocHabxeHns pasnn4atoT LieHTpanbHOEe Ka4yeCcTBEHHOEe U
MEeCTHOE KONMM4yecTBEHHOE.

LleHTpanbHOE KayecTBEHHOE perynmpoBaHue nogadu tenna
OCYLLECTBMAETCS NO OCHOBHOMY BMAY TEMSTIOBOW HArpy3Ku -
OTOMNMEHUIO UM ropavemMy BogocHabxeHuto. OHO
3aKo4aeTca B UBMEHEHUN TEMMNEPATYPbl TENSTOHOCUTENS,
nogaBaemMoro oT UCTOYHKMKA Tensa B TEMNMOBYIO CETb B
COOTBETCTBMU C MPUHATBLIM TEMMeEpPaTYPHbIM rpadmkom, B
3aBUCUMOCTU OT TEMMNEPATYPbI HAPY>XHOIO BO3ayXa.

MecTHOe KonnMyecTBEHHOE perynmpoBaHne Npon3BoanTCs B
TEennoBbIX MYHKTaX. OTOT BN, perynupoBaHnus HaxoauT
LLIMPOKOE MPUMEHEHWNE NPU ropsi4eM BOJOCHAOXKEHUN U
OCYLLIECTBNSAETCH, KaK NPaBnIio, aBTOMaTUYECKMN.



Kpome 4ncTo Ka4eCTBEHHOIo N KOSIMYECTBEHHOIO
perynnpoBaHnUa UMeeT MeCTO Ka4yeCTBEHHO-KONN4YeCTBEHHOE
perynnpoBaHne, KOTOpPOE 3aKiYyaeTcda B onpeneneHum
9KBMBarleHTa pacxofa ceTeBou Boabl U ee TeMneparypbl B
3aBMCUMOCTU OT OTHOCUTENBHOW pac4yeTHOWU TENSIOBOM
Harpysku. 3agadvyeun perynmpoBaHus sBnseTcsa nogaepaHve B
oTannmMeaeMbIX NOMELLEHUAX pacHeTHOU BHYTPEHHEN
TemMnepaTypsbl.

[TpMEHEHME TEX NN UHBIX TUMNOB CUCTEM TEMNOCHA0XeHUS
obycnaBnuBaeTcsl UX 0COBEHHOCTAMM N TpeboBaHUSAMU
notpebutenen Tenna.

B He3aBMCUMbIX cucTemMax TennocHabXeHns CUCTEMbI
noTpedutenen rmgpasnnyeckn N305IMpoBaHbl OT TEMNST0BOU
ceTu. Takne cMctemMbl HaxXo4AT LWMPOKOE NPUMEHEHME
NPENMYyLLECTBEHHO B KPYMHbIX ropodax. ATO CBA3aHO C
NOBbILWEHHbIMW TPeboBaHUAMN HALEXHOCTN NOAOOHbIX
CUCTEM, a TaKXXe C TeM, YTO JaBneHne B TENSI0OBOU CeTU
ABNAETCH CIULLKOM BbICOKMM A1 TENNONOTPebnsoLwmnx
YCTaHOBOK MO YCIOBUSAM UX NPOYHOCTU UMK HAOBOPOT, C TEM,
4YTO CTaTU4eCKMne OaBneHuns, co3gaBaemMble B
TennonoTpebnarLWwmx yctaHoBKax (B BbICOTHbIX 34aHUSX),
HenpuemMreMmbl 48 ycnosum padboTbl TEMNOBOM CETH.



Ob6Lee yCTPONCTBO CUCTEM LIEHTPANN30BAHHOIO
TenrnocHabXeHus

Cuctema LT BKNoYaeT NCTOYHUK TEMNA3,
TENMOBYIO CETb, TEMSIOBbLIE MYHKTbI U
TennonoTpeodnarLne 3gaHns, CoOOPYXXeHUA U
NPOMbILLNEHHbIE YCTAaHOBKM.

Pa3smelleHne NCTo4YHMKa Tenna Ha Tepputopumn
ropoga OoCyLLeCTBNAeTCd C y4eTOM psaaa
doaKTOpOB:

-UCKJTHOHEHUNA 3aHOCa CEPHUCTbBIX AblIMOBbIX
A30B U JieTy4den 30J1bl B XKWNJ1bl€ 30HbI TOPO4a;

- pacnonoXeHna OTHOCUTESNBHO LEeHTpa
TennoBbIX HArpy3oK (3To paccTtoaHue

- OOMMKHO ObITb HAMMEHbLLLWM), B 9TOM Clriy4yae
pagunyc nogadu tensna notpedutenam oyaet
HanKpaTyanLLnm;



-ynob6cTBa AOCTaBKM TONNMBA, JOIMKHbI
MCNoSib30BaTbCA NN CYLLECTBYOLLME, NN BHOBb
MOCTPOEHHbIE XKENEe3HOJOPOXKHbIE MYTH;

- BO3MOXXHOCTU garnbHOCTUN AENCTBUSA CUCTEM
TEMNMOCHADXEHUS: PN COBPEMEHHbIX TEXHUYECKNX
cpeacTBax yaaneHme napoBbiX CUCTEM OT LIEHTPOB
noTpebneHnst NnapoBbIX CUCTEM TEMNOTbI HE AOITKHO
npesbIWaTh 5...6 KM (npu gasnenunn 1,5....2,0 Ml'1a),
CUCTEM ropsiyero BogocHabxeHus - 30...40 KM
(HacoCHbIE CTaHUMKN B 9TOM Clly4ae NPOEKTUPYHOTCH
Ha rnoJatoLmnx n obpaTHbIxX TpybonpoBoadax),
CUCTEMbI NoJaumn TENNOTbI OT PANOHHBLIX KOTENbHbIX -
5...6 KM.

OO6bIYHO NpU BbIOOPE NOLWAaAKM MCTOYHUKA TEMNMOTbI
CpaBHMBAIOT HECKONbKO BapmnaHToB. OKOHYaTENbHbIN
BbIOOP OCYLLECTBNAETCH C Y4ETOM 3KOHOMUYECKUX,
9KONMOrMYECKNX U CaAHUTAPHbIX YCNOBUIA.
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PucyHok 16 - NpuHunnuanbHaga cxema LeHTpann3oBaHHOIo
TenrocHabXXeHuns:

1 — ucmo4HuUK mernna; 2 — nompebumernu mennac Tl1; 3 —
mernsosblie cemu



B kauectBe nctodHuka tenna npu LUT moryT ObITb
TennoanekTpoueHTpanu (T3AU), Ha KoTopbIX
OCYLLIECTBNSAETCS KOMONHNUPOBaHHAaA BbIpaboTKa
9NEKTPUYECKON U TEMNIOBON SHEPTNM (Tennoukaumns);
KOTENbHbIE YCTAaHOBKN 6OSIbLLON MOLLHOCTN,
BblpabaTbiBatoLLME TOMNLKO TEMOBYO AHEPINIO, YCTPONCTBA
ans ytmnmsaunm TensoBbiX OTXO40B NPOMbILLNEHHOCTH;
YCTaHOBKM A9 UCNONb30BaHUSA reoTepMarsibHbIX
MCTOYHWUKOB; aTOMHble CTaHUUN.

B cxemy Tennodukaunm BXOOAT crneayrolime anemMeHThl:
KOoTenbHas, TYypouHa, reHepartop, KoHaeHcaTop,
KOHOEHCAaTHbIN HacocC, pereHepaTop, XuMnu4yeckas
BOJOMNOAroTOBKA, NOTpebuTenu tenna, TenfoBble MYyHKTHI,
TENNoBble CETU, 3aABUXKKM.



NMpuHuMnuanbHaa cxema Tennodpukaumm

1 - kKomeribHasi; 2 - mypbuHa; 3 - arlekmpo2eHepamop; 4 -
KOHOeHcamop; 5 - KOHOeHcamHbIU Hacoc; 6 -
peaeHepamop; 7 - xtumu4deckasi 86000rnod2omoeska; 8-10 -

nompebumernu merina; 11 - 3a08UXKU;



Ha pucyHke 18 nokasaHa npuHuunuanbHas
cXema paOHHOU KOTenbHOW C BOOAOTPENUHbIMU
koTrnammn. ObpaTHas Boaa U3 TEMMOCETU
NoCTynaeT B KOTeN U Nocrie Harpeea
HanpaBndaeTcs B nogatoLwmn TeNNONpPoBO4 CETW.
B Tennbi nepnon oTonMTENbLHOIo ce3oHa ans
nogaepXaHmst Heobxoanmou Temnepartypbl B
nogatroLlem TennonpoBoae YacTb BOAbI
nepenyckaeTca KnanaHom 3 no nepemMblyke
noMmmo Kotna. Ans obecnevyeHus
HOpMaTUBHOW TemnepaTypbl BOAbl HA BXOAE B
KOTen YacTb HarpeTtomn Boabl
pPeUNPKYNALUOHHBIM HACOCOM 2
noagMeLLIMBaETCHA BO BXOAHOW naTpybok KoTna.



* PucyHok 18 - Cxema BOgOrpemMHON KOTENbHOM

* 1-Komeén; 2 —Hacoc peuupKynauuu, 3 — KnarnaH
rneperycka; 4 — cemeegou Hacoc



Ha pucyHke 19 npuBegeHa cxema aTOMHOWU
TennoanekTpoueHTpanu (AT3L), He
noTpebnsatoLlen opraHN4ecKkoro Tonmea u He
3arpssHaoLwen atmocdepy. Ana sawmTbl OT
paanaunmn AT3OL nocTpoeHa No TPEXKOHTYPHOM
CXeMe, CornacHo KoTopoun nepegadva TennoTtbl U3
TEPMOSIAEPHOIO peakTopa B napoByo TYpOUuHy,
BblpabaTbIBaIOLLLYIO 3NEKTPOIHEPTULO,
OCYLLECTBNAETCSA NOCPEACTBOM LMPKYNUPYHOLLEIO
BO BTOPOM KOHTYp€e NMPOMEXYTOYHOIro
TennoHocutend. [laBneHne B TpeTbeM KOHTYPE C
napoBon TypbmnHOM BblLLIE, YEM BO BTOPOM, YTO
npegoTBpallaeT nonagaHue TeNIOHOCUTENA U3
BTOPOro KOHTYypa B TPETUU



PucyHok 19 - Cxema aTOMHOU 3NeKTPOCTaHLUMN

1 - peakmop; 2,4 - mernioobMeHHUKU; 3 -
mypbuHa; 5 — Hacoc.



TennoBble ceTn, COEANHSAOLLNE UCTOYHUK Tenna ¢
TEeNnnoBbIMU NYHKTAMW, AENATCA HA MarncTparnbHble,
pacnpegennTernbHblie U BHYTPUKBapTanbHbIE

MarunctparnbHble TENNOBbLIE CETU NPEACTABNSAOT COBON y4acTKN,
HecyLLMe OCHOBHYIO TEMNMOBYIO HArpy3Ky 1 coeanHsitowme
NCTOYHUKN TENMa ¢ KPYnHbIMU TEMNOBLIMU NOTPEDUTENAMN.
PacnpegenutenbHble UnNu MexkKBapTarnbHble CETH
TPAHCNOPTUPYIOT TEMNMO OT TEMNSIOBLIX MarnCTpanbHbIX CETEN K
obbekTam TennonotTpebnernsa. OHM oTNUYaTCs OT
MarmcTparnbHbIX CETEWN, KaK NpaBuio, MEHbLLUUM JNaMETPOM U
ONnMHOW. BHYyTpUKBapTanbHblE CETU OTBETBAIOTCS OT
pacnpegenuTenbHbIX NN HENOCPEACTBEHHO OT MarucTparbHbIX
TENSIOBbLIX CETEN N 3aKaHYMBAIOTCS B TEMMOBbLIX MYyHKTaX
notpedbutenen Tenna- 3awmnTbl MECTHbIX CUCTEM OT NOBbILLIEHUS
OaBrneHns n tTemnepaTtypbl TENIOHOCUTENS;



Tennosble CeTU NO KOHUrypaummn AendaTca Ha TYNnMKOBbIE U
KonbueBble. O0LAaa NPOTAXKEHHOCTb MarucTpanemn TynUKoBbIX
ceTen 3Ha4YnTeNnbHO KOpoYe KomnbLEBbIX, HO 3aTO HAAEXHOCTb
KONbLEBbLIX CETEN 3HAYNTENBHO BbiLLE, YeM TYNUKOBLIX. B
KONbLUEBbLIX CETAX Nnerdye n dbICTpee BbIpaBHUBAKOTCS NOTEPU
OaBleHus, BO3HMKaloLLMe rnpu pasHou Harpyske cuctem
TennocHabXxeHusi, 0cobeHHO B Nepmnoa aBapuUmMHbIX OTKITHOYEHNN
OTAerNbHbIX y4acTKoB. [logada Tenna noTpedutensiM B KONbLEBLIX
ceTax apnsgeTca bonee HaaeXXHOM, YeM B TYMUKOBLIX, NPU
PEMOHTE OTAENbHbIX Y4aCTKOB UM aBapuax Ha HUX.

Tennosble NyHKTHI (TT1) B cuctemax TennocHabXeHus
npeaHasHadeHbl Ans BbIMOSIHEHMSA crieayrowmx PyHKUNN:

- 3aLUTbl MECTHbIX CUCTEM OT MOBbILLUEHUSI JaBREHUs U
Temnepartypbl TENNOHOCUTENS;

- 3aloJiHEHNA N NOANMNTKN CNCTEM n0Tpe6neH|/|$| TEMNOThI,

- cbopa, oxnaxxaeHus!, Bo3BpaTa KoHAeHcaTa U KOHTPOSIS ero
Ka4yecTBa;

- aKKyMYNMpPOBaHUSA TENSOTLI C LIENbO BblIPpaBHUBAHUS CYTOYHbIX
KonebaHun pacxoada TENNOHOCUTENS;



- BOJOMOArOTOBKM NI CUCTEM ropsivyero
BOOOCHaOXeHUS.

TennoBble NYHKTbl B 3@aBUCMMOCTW OT Ha3HA4YeHUs
OenaTtca Ha nHgmsmayaneHble Tennosble (ATT),
npegHa3Ha4vyeHHble ang npucoegnHeHnsa CUCTemM
OTOMJSIEHUA, BEHTUNSLUWN, TOPAYEro BOAOCHADXEHUA U
TEXHONOMMYECKMX TENNOUCMNONbL3YIOLWNX YCTAaHOBOK
Onsg ogHOro 3gaHns Unn ero Yactu u LUeHTparbHble
Tennosble (LITT1) — ana aByx n 6oree 3gaHun.

[1o pasamelleHuo TI'1 nogpasgensaoTcd Ha OTAENBHO
CToALLNE, MPUCTPOEHHbIE K 30aHNAM N COOPYXKEHUAM
N BCTPOEHHbIE B 30aHNUA U COOPYXKEHMUS.

C uenbto obecnevyeHns BbINOSTHEHNA HA3BaHHbIX
doyHkumn, TI'1 ocHalwarTca cneynanbHbIM
obopyaoBaHMeM, apMaTypomn, KOHTPOSTbHO-
N3MepuUTenbHbIMU NPMbopamMn n aBTOMaTUKOMN.



PucyHok 20 - KoHdourypaumsa TennoBbIX MarmcTpasrbHbIX
ceTen: a) Tynukosas; 0) KornbLeBasd 1- UCMOYHUK merina; 2
— Maaucmpariu; 3 — meriyiogble cemu
pacripedenumersibHble; 4 — mo e, BHympuKkeapmarsibHble;
5 — mennoma, nodasaemasi Ha rpoMripeornpusmue.



- 3aLUTbl MECTHbIX CUCTEM OT MOBbILLUEHUSI JaBAEHUs U
Temnepartypbl TENNOHOCUTENS;

- 3aloJiHeHNA 1 NoANNTKN CNCTEM n0Tpe6neH|/|s| TENMNOThI,

- cbopa, oxnaXkaeHus1, Bo3BpaTa KoHAeHcaTa U KOHTpons ero
KayecTBa;

- dKKYMYITMpoBaHUA TENMJ10Tbl C LEJIbHO BblPpaBHNBAHUA CYTOYHbIX
konebaHum pacxoda TENJIOHOCUTESA,

- BOAONMoArotoBkn and CUCTeM ropda4ero BOJOCHabXeHUs.

Tennosble MyHKTbI B 3aBUCUMOCTM OT Ha3Ha4vYeHns Aensarcs Ha
nHamemayanoHole Tennosble (MTI1), npeaHa3HayveHHbIE ANS
npucoeanHeEHNUA CUCTEM OTOMNNEHUSA, BEHTUNSALNU, TOPAYErO
BOOCHADXXEHMS N TEXHONOMMYECKUX TEMOUCNONb3YIOLLNX
YCTaHOBOK A/151 04HOro 34aHug Unu ero YacTu N LueHTpanbHble
Tennosble (LUTI) — ansa asyx n 6bornee 3gaHun.

[1o pa3mewieHuto TT1 nogpasoenarTca Ha OTAENBbHO CTOALLME,
NPUCTPOEHHbIE K 30aHUAM N COOPYXXEHUSAM N BCTPOEHHbLIE B
30aHUSA 1 COOPYXKEHUS.

C uenbto obecnedyeHns BbINOTHEHUA Ha3BaHHbIX cpyHKu,m‘/i TIT
ocHallalTcs cneymanbHbiM 06opyaoBaHNEM, apMaTypou,
KOHTPOSbHO-N3MepPUTENBbHBLIMU NPUBopaMn U aBTOMATUKOMN.
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* PucyHok 21 - PaamelleHne TennoBbIX MyHKTOB a)
oowwmun Tl ansa aByx 3gaHum npoMmnpeanpusaTus; 6) To
e Ong wecTtu 3gaHun; B) — otaenbHocToawmm T11: 1 -
TT1; 2 — mennoesbie cemu; 3 — npomrnpeonpusmus; 4 —
Hernoosu)xHasi oriopa; 5 — KomreHcamopabl; 6-8 — XKuUJsible

30aHuUs



Buabl TpyO, X coeanHEHUA U
cnocoObl NpoKNnagKu

[1ns TennoBbIX ceTen Hanbonbluee pacnpocTpaHeHne
NonyvYnnmn arnnekmpoceapHbsie mpybbl, cmaribHble
becwosHbklie mpybsl. Kpome memarnnudyeckux mpyb B
nocneaHue rogbl HaxooaT NPUMEHEHNE HemMemarsi/iudeckue
mpy6sl. B akcnepnMeHTanbHbIX LEenax ans npoknagku
TENMNOBLIX CETEN UCMONL3YTCA acbecmouemeHmHeble,
XXerie306emoHHbIe U € n/iacmmacco8biM MoKpbImuem
Tpybbl. B ganbHenwem npegnonaraeTcs NPUMEHSTb U
rnriacmmaccosbie mpybel. CTanbHble TPYObl N3roTOBMIAIOT U3
MSAMKOM yrnepogHomn ctanu. Yto obrier4yaet BbINOSIHEHWE
n3rnbos, pe3bDbl Ha Tpybax 1 pasnUUHbIX MOHTaXKHbIX
onepaunn. CTonMocTb DeCLLIOBHbIX TPYD BbILLE, YEM
CBapHLIX, HO OHM Donee HageXXHbI B AKcnyatauum n nx
PEKOMEHAOYETCA NCNOSb30BaTh B MeCcTax, He AOCTYMHbIX A4



CTanbHble TPpybbl COEANHSALOTCS, Kak NpaBuio, CBapKon. 3TO BMA
coeNHEHUNSI NO NPOYHOCTHbLIM CBOMCTBAM He YCTynaeT NPOYHOCTH
camux Tpyd. AcbecTtoueMeHTHble TPYObl COEAUHAKTCS C MOMOLLbIO
MaHXETHbIX KOMMEHCATOPOB NMBO MYy(PT C pE3NHOBbLIMU
YANOTHUTENBHbLIMM KOMNbLAMW, CAyXalMMNU OQHOBPEMEHHO M AS
KOMMeHcauum TemnepartypHbIxX AedopmMmanmi.

OTn coeanHeHNa MeHee HaaeXxHbl, YeM CBapHbIE: NMpU NPOCaAKe rpyHTa
VN HapyLLEHUU COOCHOCTM TPYD BO3MOXHbI HAPYLLEHNS CTLIKOB U
yTeyka Boapbl.

TepmMocTonKkMe nracrMmaccoBble TpyObl 06r1agatoT NOHMKEHHbBIM

KOS PULIMEHTOM TPEHMUSA, BCIEOCTBUE YETO CHUXKAETCS UX
rmapaBnuUyeckoe ConpoTUBIIEHME, OHU HE 3apacTatoT N HE NOABEPKEHDI
KOppo3uun. [MBKOCTb NriacTMaccoBbIX TPYyO, NpocToTa nx 0bpaboTKu
3Ha4YNTENBLHO OBIer4alnT MOHTaX, NOHWMXEHHAA TENONPOBOAHOCTb
YMEHbLUAET TENNOMNOTEPU YEPE3 NX CTEHKU. BHEOpeHMe nnacTtMaccoBbIX
Tpy6 B OTONUTESIbHYO TEXHUKY OrpaHN4YMBaeTCA NOBbILLEHHOM
CTOMMOCTbIO TEPMOCTOMKUX NX BUOOB, KOTOPbIE HE Pa3Msr4aroTCs Unu
HEe N3MEHSAIOT CBOIO CTPYKTYPY (HE «CTaperoT») Npu ANUTENbHOM

B3aMMOOENCTBUN C TEMNSTIOHOCUTESNEM.



CTanbHble TPYyObl MOXHO COEANHATL Ha pe3bbe 1 cBapke.

[na coeguHeHus cTanbHbIX TPYO Ha pe3bbe ncnonb3yoT
coeAHUTENbHbIE YacTu (PUTUHIN) U3 KOBKOTO YyryHa u
ctann. CoegnHUTENbHbIE YaCcTN U3 KOBKOMO YyryHa
NMPUMEHSIOT A TPyO6onpoBoaoB, MO KOTOPbLIM MPOXOAUT
BOJa WUNW nap ¢ Temneparypon He Bbiwe 175°C u
AaBrieHneM o 16 k2c/cm? Npu npoxogax He cBbile 1,05" U
1o 10 Kkac/cm? npu npoxogax ot 2 Ao 4". CtanbHble
COeANHUTESbHbIE YacTu ((PUTUHIU) MOXXHO UCMONb30BaTh
Ans TpyobonpoBOaOB BCEX ANaMETPOB NP AaBneHun Ao 16
Kec/cM? .

OUTUMHIM U3 KOBKOTO YyryHa Ha KOHLLaX UMEIOT YTOMLEHUSs —
BbypTnKM, Heobxogmmele Ans 6onbLUIEN NPOYHOCTM.

OUTUHIM U3 CTanm He UMELOT Ha KOHLAax OypTUKOB.



* PucyHok - 22 CoeguHuUTENbHbIE YaCTn N3 KOBAHOIO
4yyryHa ansi coegnHeHns Tpyo no npsmomn: a)
Mycma ripsamasi; 6) Mycbma rnepexooHasi; 8)
coeduHumernbHas 2auka; 2) pymopka; 0) KoHmpaauka; €)

rnpobka



* PucyHok - 23 CoeguHUTESbHbIE YaCcTU M3 KOBAHOIO
4yyryHa ans coegmHeHua Tpyo noa yrinom n ycTponcTea
OTBETBIIEHUWN: @) y20sIbHUK rpsiMou; 6) y20ribHUK
rnepexo0HoU; 8) MPOUHUK rMpsIMouU; &) mMPOUHUK
rnepexo0HoU; ) MpOoUHUK ¢ 08yMS repexodamu; e) Kpecm
MPSIMOU; XK) Kpecm riepexo0HoU; 3) Kpecm ¢ 08yMsi
rnepexooamu



UTo0ObI 06EeCneUYnTb HENPOHNULAEMOCTL CThIKa Npu pe3bb0BbLIX
COEANHEHUSAX, NPUMEHSIOT YNNMOTHUTENbHLIN MaTepuan — NeH,
acbecCT, HaTypanbHYo onudgy, benuna, CypnkoByHo U
rpadounTHyO 3amasky. Kpome KopoTkon pe3b0bl, TpyObl
COEAMHAIOT N Ha OJIMHHOW pe3bbe, MPUMEHSSA CrOHbI.

B nocrnegHee BpemMsi BMECTO JibHaA, CypuKa 1 onndbl ans
YNNOTHEHNS Pe3b0OBbLIX COEANHEHNN MPU MOHTaXe CUCTEM U3
BO0Ora3onpoBOAHbIX TPYD NPUMEHSIETCA YNIOTHUTENBHAS
neHTa Ha ocHoBe oToponnacTtoB — neHta PYM.

NlenHta ®YM coctount ns propnoHa 41 (80—84%) n
Ba3efIMHOBOro Macna ansa cMmasku (20—16%). dToprnoH 4[]
CTOEK KO BCEM MUHEpPanbHbLIM KACIIOTaM, Lenoyam v apyrum
arpeccmBHbIM cpegam. [nst ynnoTHEHUs1 pe3b00BbIX
coeMHEHUN UCMNONb3YETCA JleHTa LWUPUHOU 10—15 MM K
TonwmHon 0,08—0,12 mm.

[ToBEPXHOCTL NEHTbI A0SMKHA ObITb pOBHOW, 6€3 pa3pbIBOB U
B3OYTUMN.



[1lpoknagka TennoBbIX CETEN MOXET OCYLLECTBNATLCS B
NPOXOAHbIX U HEMPOXOAHbIX KaHaNax, a Takke bbiTb
Haa3eMHoOW. [lepBbiv BUA NPOKIaAKU LUMPOKOIo
MCNOSb30BaHMS HE HALLEN, XOTS MPUMEHEHWNE €ro
LileriecoobpasHo B KPYMNHbIX ropogax. B Takmx kaHanax
(konnekTopax) npoknaabiBaroTcs bonbLlas YacTb
NHXXEHEPHLbIX NoA3eMHbIX TOPOACKMX CETEN: TENSIONPOBOALI,
BOOMNPOBO/bI, CUNOBbLIE U OCBETUTESbHbIE Kabenun, kabenu
CBA3U 1 ap.

Pasmepbl NPOXOAHbIX KOMSIEKTOPOB BbIOMPAOTCA TakKUM
obpa3om, 4ToObI OHM 0becne4ymnBanun ceoboaHoe
obcnyXxmneaHme Bcex TpybonpoBoaoB n 000pyaoBaHUS
(3a4BWXKU, CanbHUKOBLIE KOMIMEHCATOPbI, APEeHaXXHble
yctpounctea, KU u 1.n.). Takme kaHanbl 0bopyayoTca
BEHTUNSALUMEN C LENbIO NoaaepKaHua TemnepaTypbl
BO3ayxa He Bbiwe 30 rpag C, anekTpuyeckum OCBELLIEHNEM
(HanpsxeHnem go 30 B) n yctpomnctesamu ans ObICTPOro



B cnyuasix, koraa konmuecTso npoknagbiBaeMbIx
TpybonpoBOAOB HEBENMKO, HO AOCTYI K UHXKEHEPHLIM CETSM
HeobxoauMm, yCTpanBaroTCs NofynpoxogHble KaHanbl.
Pa3mMepbl 3TUX KaHanoB BbIOMPAKOT TaknmMm obpa3om, YTOObI
Obifia BO3MOXXHOCTb NPOXo4a YenoBeKka B NOMyCOrHyTOM
cocTosAHMKN. C y4eToM 3TOro 06CToATENBCTBA BbICOTA
KaHarioB JoOImMKHa ObITb HE MeHee 1400 MM.

[Tpoknagka TensonpoBOAOB B HACTOSILLIEE BPEMS
NPeMMyLLECTBEHHO OCYLLECTBNAETCHA B HENPOXOAHbIX
KaHanax, HenocpeacTBEHHO B rpyHTax (beckaHanbHas
npoknagka) n Ha ornopax no BbIpaBHEHHOW NOBEPXHOCTU
3eMnu.

[pn npoknaake TpybonpoBoaoOB B HEMPOXOAHbIX KaHanax
HanbornblLee pacnpocTpaHeHne Nony4ynnm KkaHansl
JTOTKOBOIO 1 cOOpHOro TUNoB. B ToM criyvae, ecnu no Kakum-
TO MPUYNHAM MOHTaX XKene3o0eToHHbIX KaHanoB
HEBO3MOXEH. BblKaabIBAOTCS KUDMUYHbIE KaHanbl.



* PucyHok - 24 HenpoxogHble KaHanbl:

e a) KaHarnbl U3 NOTKOBbLIX anemeHToB (Tuna KJ1); 6) — To xe
n3 cOopHbIX ariemeHToB (Tnna KC); B) — TO XK€ KUPNnNYHbIE

* 1-—riiuma nepeKkpbimusi; 2 — TI0MKo8bIU arieMeHm; 3 —
rnecyaHas unu 6emoHHas Nno02omoekKa,; 4 — cmeHoeasi
rnauma; 5 — nnuma OHUWa; 6 — KUpruyHasli cmeHa.



B npoxogHbIX, NONYynpoxXo4HbIX N HENPOXOAHbLIX KaHanax
TpybonpoBoAbl NOKpbIBaOTCA nsonaumnen. Nsonsauyma
OCYLLECTBNAETCA CpaBHUTENBLHO MPOCTO - HAHECEHUEM
TENon30nALMOHHOIo Cnos HeNocpeacTBEHHO Ha
TpybonpoBod nnu noBepx ero NOKPOBHOIO rmapodobHOro
PYNOHHOro MaTtepuana.

Tennoeas uzonayus mpyborpoeodos. Tennosas N3onauns
TpybonpoBOAOB CUCTEMbI OTOMMEHUA NPW NPOKNaaKe nx B
HeoTannMMBaeMbIX MOMELLEHUNAX, a TaKke B NOANMOSIbHbIX U
noa3eMHbIX KaHanax npegoxpaHaeT Tpybonposoabl OT
npoMep3aHns N YMEHbLUAET UX HENPOU3BOAUTESbHbIE
TennonoTepwmw.

CyuiecTByeT psg cnocobos nsonaumm TpybonpoBogos, HO
ansa TpydbonpoBoaoB CUCTEM OTOMNNIEHNsS Hanbonee 4acTo
NPUMEHAITCA MacTU4YHasa, POPMOBOYHAas (M3 OTAENbHbIX
CKOpPNyn-cerMeHToB) n obepTovHasa (U3 MMHeEpParibHOW BaThl,
BOWNOKa, acbeCcToBOro WwHypa u ap.) nsonsuus.



PucyHok - 28 MacTtnyHas Tennounsonauus
TpybonpoBoaa

1 - NToOMa304HbIU Cr10U; 2 - OCHOBHOU criou; 3 - KapKac u3
MPOBOJIOKU; 4 - WmyKamypHkIU Cr1oU; 5 - OKneuka; 6 -
OKpacka



dopmMoBOYHaA TENNOU3ONALNA COCTOUT N3 OTAENbHbIX
CKOpMyn-cerMeHTOoB, paBHbIX 1/8-1/10 YacTu OKPY>KHOCTH,
KOTOPbIMU N30SINPYIOT XONO4HLIE MOBEPXHOCTU
TpybonpoBoaoB, YTO ABNAETCA OOSbLLUMM €€
npeumyulectBoM. [lpeaBaputensHO 40 YKNagkm CerMeHTOB
NOBEPXHOCTb TPYyOONpOBOAa OYULLIAIOT U NPOMa3biBalOT
MaCTUKOW, NU3rOTOBIIEHHON U3 TEX XK€ MaTepuaros, N3
KOTOPbIX U3rOTOBMNEHbLI CErMEHTbLI-CKOPSYMbI.

Ckopnynbl nepen coegnHeHnem apyr ¢ Apyrom
NpoOMa3bIiBalOT TOU XKe MaCTUKOU U 3aKpennsaoT BA3aNbHOW
NPOBOJSIOKOW - NO ABa KosbLa Ha cerMmeHT. [1pu
doopMOBOYHON N30MALUN B ABaA Cros LWBbI Mexay
cCerMeHTamm yknagbiBatoT B pa3bexky. 1o Bepxy
doOpMOBOYHOU N30MALMN HAKNaabIBaOT M30NALMOHHBLIN
CITOM TONLWMHOW 5-7 MM, crny>Kawiun aAng BblpaBHUBAHUS
NoBepPXHOCTU popMOBOYHON U3onauunn. I'locne aToro, Kak u
npun MacTUYHOWU U30NALIMK, MOBEPXHOCTb N30MAL NN
MOKDBLIRAKOT MelllKORUHOU 1 OKDAITIRAKDT MACHASIHOIA



ObepToyHasa n3onauma vyaule NpMMeHsieTca B Buae
MaTOoB, U3rOTOBJIEHHbIX U3 MUHeparibHOW BaTbl. MaTbl
yKragblBaoT Mo Bepxy TpybonpoBoda Taknm obpasom,
YTOObI X TOPU3OHTASIbHbIE LLBbI HAXOAUITUCb COOKY TpYyO.
Ha cTbikax nonepeyHble 1 NPoaoSbHbIE LWBLI CLUMBALIOT
MArkon npososiokon. [na npyuaaHua ynoxXeHHbIM maTtam
Kpyrron doopmMel UX 0O6XXMmMaroT Ha Tpybonposoae.

Ha maTbl HaknagblBalOT CETKY M3 MPOBOMOKN N HAHOCAT
OTAENOYHbIN 3aLMTHbIN cnon. [pn HeobxoaAMMOCTN Ha
N30NSLUMOHHbLIN CNOW YyCTaHaBNMUBatoT baHOaxu.

N3onaumna matamm n3 MMHepansbHOW BaTbl OTNINYaETCH
3N1aCTUYHOCTbLIO U TMOKOCTBIO



4)3anopHo-perynupyroLas apmaTtypa

PerynupoBaHue Tennootaaym HarpeBaTenbHbIX Npndopos. [
NpoBeaeHnsi B COOTBETCTBME TEMNNOOTAA4YM HarpeBaTenbHbIX Npudopos
C TENsIONoOTEPSAMM NOMELLEHUIN NPU Pa3NNYHLIX TeMnepartypax
Hapy>XHOro Bo3ayxa TpebyeTca N3MEHATb UMK KONUYECTBO
TennoHocUTensd , Npoxoasuwero Yyepes npubopsbl (KosruvyecmeeHHoe
peayrnuposaHue), Unn ero TemnepaTypy (kayecmeeHHoe
peayrnuposaHue).

[ToMVMO perynmpoBKu KONM4ecTBa TENNTOHOCUTENS B
SKCMMyaTauMOHHbI Nepruoa 3TUMMN KpaHaMu Mornb3yHTCA A
MOHTa)XHOW PerynmupoBKM TENMNOoTAa4Yn NpnubopoBs, NPOBOANMOW B
nepuon Hanagku u nycka cUCTeMbl OTOMMEHUS.

KOHCTpYKUNA 0QHOro U3 KpaHoB ABOWHOW PEryriMpoBKKU NokasaHa Ha
(pncyHOK 29). YcTaHOBMB KpaH Takum 0bpasom, YTOObI YepPE3 HETO
Npoxoamnrio HeobxoaumMoe KONMYeCTBO BOAbl, PO3ETKY KpaHa
3aKkpennawT. Ha aToM nepBas (MOHTaXXHas) perynmpoBKka KpaHoMm,
npoBogMMas MOHTaXXHUKaMMN, CYNTAETCS 3aKOHYEHHOMN.

B nocnenHee Bpemsa ons perynupoBaHuUa Tensiootaayvn
HarpeBaTenbHbIX NPUOOPOB YacTo NPUMEHSETCA APOCCENbHbIN KranaH
OBOWHOW perynmpoBKn, NpeacrtaBneHHbI Ha pUcyHok 30.



Pucynok - 29 Kpan naBoniHoi ~ Pucynok - 30 JIpoccenbHBIM
PEryJIUPOBKHU KJIallaH JBOMHOW PEryJIMPOBKH



Pucynok - 31 BeHTwib ¢ KOChIM PUCYHOK - 32 BEHTUIIb C TIPSIMBIM

HITITMHACIICM HIITMHACIICM
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Pucynok - 33 3anBuKKu Pucynok - 34 IIpoOo4yHBIN KpaH
Jlymio C CAJIbLHUKOM



