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YyebOHble uenu:
N3yunTb 3almTy TEXHOSOrM4YecKkoro oobopyanoBaHuUsa W

KOMMYHUKaLNA oT pacnpocTpaHeHus noxapa,

orHesageprkusaroLime YCTPOWUCTBA, cyxue
orHenperpaguTenu, ruapaBnuyeckne U  MexaHuJeckue

orHesagepXxuBatoLine yCTPoncTaa.

Y4yeOHble BONpPOCHI:
1. YcnoBus anst 6bICTPOro pasBmuTust NOXKapos Mo

KOMMYHUKaLUSM.
2. Cyxne orHenperpagutenu. Knaccudukaumsa v npuHLmn

NencTBus.
3. [napaBnuyeckne n MexaHM4eckme orHesagepkuBatoLme

yCTPOWUCTBA.
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Bonpoc 1
YcnoBusa ona obIiCTporo
pa3BUTUA NoXapa no
NPOU3BOACTBEHHbLIM
KOMMYHUKaLUAM
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CKOpOCTb pacnpocTpaHeHUsI TOPEeHUs!:

_n-a-Q)(T)
0

rae N - OTHOCUTESNbHbIN TeMnepaTypHbIN rPagueHT;

UH

a- KoadPULMEHT TeMnepaTypornpoBOSHOCTY roptoyeit cMecu, M?/c;
Q; (T) - CKOPOCTb TEMMOBbIAENEHUS eanHuLIEn obbéma, BT/m? .

Q' TEensnoBOM NOTOK OT 30HbI FOPEHNSI B OKPY>KatoLLyto cpesy.
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: BHyTpVI TPyoonpoBoAOB OroHb PacnpoCTpPaHSAETCA C
OONbLIOU CKOPOCTbLIO B CrieAyroLWmMX cnydasx:

- €CNU BHYTpU TpybonpoBOoAOB, BO34YyX0OBOAOB, TPAHLLEN,
TYHHENen nnun NoTKoB Haxo4uUTCA raso -, napo unu
NblNeBo3ayLUHaa roproyasa cpeaa;

- Korga TpybonpoBoAdbl C 3TOW roproyen cpeaon paboTatoT
HEMNOJSTHbIM CEYEHMNEM,;

- €CIN B CUCTEME FOPOACKOWN NN 3aBOACKON KaHannsauymm
Ha NoBepxXHOCTU BoAdbl uMeeTcd cnou J1IBX vnu MXK;

- KOrga UMeroTCs roprodne OTroXKeHUA Ha NOBEPXHOCTU TPY
KaHarioB 1 BO34yXOBOAOB;

- ecnu B TpybonpoBogax HaxoaAaTcs rasbl, ra30Bble CMECH
NN XXNOKOCTU, COCOBHbIE cCaMOBOCMIaMEHATLCS NoA
BO3OENUCTBMEM TemnepaTtypbl UMK AaBMNEHUS.
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Bonpoc 2
Cyxue orHenperpaguTenmu.
Knaccudoukauma v npuHumn
NencTBus
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B 3aBNCUMOCTUN OT KOHCTPYKTUBHOTIO
UCMNOJTHEeHUA niiamMeracsjero aJyfieMeHTa
pa3nn4yaroT orHenperpagnTenn:.

sceTyaThble;

*KaCCEeTHbIE;

‘rracTuHYaThle;

*C Ny1amMeracsawmmm anemeHTamMmm m3
rpaHyMpoOBaHHbIX 1 NOPUCTbIX MaTepunanos.
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Cyxue orHenperpagauTenu - 3allnTHbIe
YCTPOUCTBA, KOTOPLIE CBOOOAHO NPOMyCcKatoT NOTOK
ra3oB Yepe3 TBepAY0 OrHe3allUTHY0 Hacaaky, Ho
3aflepXXnBatoT nnama (racsar ero).

[lencTBne cyxmnx orHenperpaguTeneu
3aKro4vaeTca B pa3bmneHnn razoBoro rnoToka Ha
bosbLLOE YNCIIO ManeHbKNX CTPYEK, B KOTOPbIX
NnoTepu Tenna NpeBbILAT TeNNoBblAeNneHne B 30He
peakuuun. [lpn aTOM Temneparypa ropeHns u
CKOPOCTb peaKkLun HACTONIbKO YMEHbLUAKTCSH, YTO
OanbHeuulee pacnpocTpaHeHne ropeHnsa cMmecu
CTaHOBUTCA HEBO3MOXHbIM.
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B 3aBUuCMMOCTK OT MecTa PacnosfioXXeHnsA Ha OﬁOPyAOBaHVII/I
pa3rfintdaloT crieayrLmne orHenperpagnTterin.

PKOMMYHWUKALMOHHbIE, YCTaHaBMMBAEMbIE HA MeXannapaTHbIX
N MEXLEXOBbIX KOMMYHUKAUMAX - MNpeaHasHa4vyeHbl AOnf
fokanum3aumm  rnoxapoB  Ha  ONpedeneHHoM  y4yacTke
TEXHONMOMMMYECKON CXEMBbI;
Ppe3epByapHble, ycTaHaBNMBaeMble Ha OblXaTeribHOM
apmatype  pes3epByapos, MEPHWKOB, NPOMEXYTOYHbI

eMKOCTEN, HarnopHbIX 6akoB U ApYyrux annapartos, BHyTpeHHI/IE
0OBEM KOTOPbIX COOBLLIaeTcsl ¢ aTMocdepou;
*COpPOCHblE, YyCTaHaBnMMBaeMble Ha Tpybax Aans BbIObpoca
roptovnx ra3oB B atTMmocdepy unu Ha gpaken nepen ropenkamu
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|_|O KOHCTPYKTNBHOMY UCIOJIHEHUIO, OrHEeracqdlime

yCTpOI/ICTBa CYXuX orHenperpauMTeneM, MOTYT ObITb B
BUOE CETOK N HACaOK.

CyXue orHernperpaguTenm rno KOHCTPYKTUBHOMY
MCIMONHEHUIO PA3aensatoT Ha CeETYaTble U HAacagoO4YHbIe
HacagoyHble:

- HacagKka 13 Cbiny4Yux rpaHyfIMpoBaHHbIX
MaTepuanos

- N3 NOPUCTLIX MaTepunaros

- B Buae nnacTuH

- B BUE KaCCeTbl
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Puc. 1 Cetyatblin orHenperpagnTens:
a - C nonepeYHbIM pacnonoXxeHnem ceTok; 6 - ¢ NPOAONbHbLIM PACMOMOXXEHUEM CETOK,;
1 - Kopnyc; 2 - CETKN; 3 - NpoKNnagku; 4 - KpbiLLKa 43
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Puc. 2. OrHenperpaguTens ¢ Hacagkonm U3 rpaHynMpoBaHHOro Marepuana:
1 - OrHeracswas Hacagka n3 LWapuKoB; 2 - peLLeTKa ¢ oxnaxgarwmnmmn pebpamu;
- 3anac LapuKoB NS KoMMeHcauum notepb

2

4

13
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Puc. 3. MeTtannokepamMumieckuim orHenperpagutesris ¢ 04HOCTOPOHHMM cbpocom

aasrneHuna rnpu obpatHom ygape:
1 - MeTannokepammyeckasi Hacagka; 2 - nNpykuHa pasrpy3o4Horo kKrnanaHa; 3 -
HarnpasrieHMe obpaTHOro ygapa B3pbiBHOW BOSHbI; 4 - OTBepCcTME ans copoca

naBneHus 14
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Puc. 4. [nactuH4aTbI orHenperpaguTerns
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Puc. 5. KacceTHbin orHenperpagutens tuna OIr1:

1 - Kopnyc; 2 - KacceTa; 3 - AoOMKpaTbl; 4 — XOMYT

16
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| Puc. 7. OrHenperpagutens tmna OT3 ¢ TENI00OMEHHbBIM 3f1IEMEHTOM:
1,3 - npucoeanHUTENbHbIE NAaTPYOKN; 2 - KOMNEKTOP A9 BBOAA OXaxJatoLen
XWOKOCTU; 4 - KOpNyC NfiaMmeracswero anemMeHTa; 5 - nonas (renfioodbMeHHas)
BCTaBKa; 6 - KONMEKTop AN BblBOA4a OXNaXXAatoLWeW XXUOKOCTU; 7 -

nnameracsaiwlasa cekuus =




Kadeapa noxapHoii 0e30nacHocTH
TEXHOJIOTMYEeCKHUX MPOLEeCCOB U NPOU3BOACTB

;Fhuﬂnmmm

s, SR D0ATEITN

“=Akanemuk S1.5. 3enbaoBny, UCNONb3ys MeTO,EI, Teopuu

nogobus, ycTaHOBUI, YTO Ha npeaene raleHnst NiaMmeHu

[OCTUraeTca NOCTOAHCTBO Kputepus lNekne:

Pe - Undkp
d

rae U_ - HopmarbHasi CKOpOCTb PacnpoCTpaHeHNs nnameHu;

de - KPUTUYECKUU OMaMETpP niamMeracawmx KaHanos,;
a - KoapMmuUUEHT TemMnepaTyponpoBOgHOCTN MCXO4HOU

CMeECMH.
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“FalleHne nnameHW B KaHare, 3aI'IOJ'IHeHHOM roptover

CMECbLI0, MPOUCXo4unT NP HEKOTOPOU MUH. BENMUYNHE ONaAMETP
KaHana, onpegenaemou

XUMUYECKMM COCTaBOM,
Temneparypou
OaBnNeHUEM CMeECH.
B cBs13K € 3TM BBEOEHO NOHATUE Kpumu4yeckKkuu duamem
2alWleHus nnameHud - XapaKTepucTuka roproyeun raso- un
napoBO34YLLUHOW cmecm npun onpegerneHHou Ttemnepartype
\naBneHun, npeacraengetr cobon MuWH. AuameTp KaHana, yepe
KOTOPbIN nnamg eLle MOXET pacnpocTpaHnTbLCA
HeorpaHU4eHHoO.
[na Toro, 4yTobbl orHenperpaanTens obecneynsan HageXXHYH
fokanumsauuto nnamMmeHu, gnamMeTp ero KaHarnoB Heobxoammo
NPUHMMATbL PaBHbIM O,Sde. Kputnyecknn pguametTp or
penengeTcspacHeTOM MM OB THEIM Ty TEN:
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COOTBETCTBMM C nonoxeHmamm HJI OCHOBHbIM
pacyeTHbIM MapamMeTpoM  OrHenperpagutena 4BnseTcs
KPUTUYECKUN gMaMeTp KaHana de nrameracsaLiero anemMeHTa,
Npn KOTOPOM HEBO3MOXHO pacrnpoCTpaHeHUa nnamMeHu no
roptoyen cMecu.

CornacHo TEOPUN  pacrnpocTpaHeHua  nramMeHu
pacnpoCTpaHeHne B UCXOOHYH roprYyd CMeCb MPOUCXoauT
BCleacTBMe TOro, YTo Mexay nnamMmeHemM M McXogHom CMEeChIo
NMEETCA rpagueHT TemnepaTtypbl U KOHUeHTpauun. Tenno 13
30Hbl peakumnm pacrnpocTpPaHAETCA Ha CBEXYH CMeCb W
HarpeBaeT ee. HauynHaeTca xmmMmundeckaa peakuunsd, Kotopagd
nepemMeLllaeTca B HanpaeneHun ucxogHowm cmecu. Otgada
Tenna 13 30Hbl peakuny CTEHKaM KaHarna B oxfaXxgawuwimecsd
NPOAYKTbl peakunn 49BnATCA npoueccaMmu, TOPMO3SALLMMU
pacnpocTpaHeHne nnamMmeHu. [Notepu Tenna B CTeHKax kKaHana

Bbl3bIBAKOT MTOAMKEHNE TEMTIEPATVDBI TODEANA M VYMEHBLOEHNE
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.pI/IHLl.I/II'I 0EeNCTBUSA CyXmX orHel'lperpaﬂ'/'Te”e'/I -

B CYyXOM oOrHenperpagutene CnmolHOW MNOTOK
namMeHn Ha BXOOEe B OrHeracsilue KaHanbl
orHenperpaauTtens pasbmnBaeTcsi Ha 60nbLLIOE YNCIO
TOHKUX CTPYEK.

B Y3KMX KaHanmax nramMmeracsdilero arieMeHTa
CO34aloTCs YCITOBUS, MPU KOTOPbIX TENnooTBod K
CTEHKaM KaHarnoB MNpeBbILLAET TEeMnmoBblAeNeHne B
30HE peakLn ropeHmns.

CKOPOCTb peakuuuM OKUCIIEHUa pes3Ko najaer,
TemnepaTypa B 30HEe T[OpPEHUa CHWXaetca Ao

TEMMNEPaTYPbl—HIKe—TeMASPaTYPbl—3akidrarids—i4—
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A€ N — OTHOCUTENbHbIN TEMNEPATYPHbIA TPaAUNEHT;
a — KO9DULIMEHT TEMMNEPATYPONPOBOAHOCTH;

F — nnowanb noBepxHoCcTH TennoobmeHa kaHana(F=md*4d, 1.k. L =2 4d

Ux — HopmanbHasi CKOpOCTb pacnpoCcTpaHeHUs NnameHm

S - nnowagb NonepeyHoro ceveHns kaHana (S= md?#/4)

22
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A - K-T TENNONPOBOAHOCTU rOPHOYEN Cpeabl;

T3 - Temnepartypa 3axuraHus [C;

TH — HayanbHaga Temnepartypa C;

F — nnowaab noBepxHOCTU TennoobmMeHa kaHana(F=1d*4d, T.k. L=4d );
UH — HopMmanbHasi CKOpoCTb pacnpocTpaHeHus nnamenn [C;

gH — Hu3LWasa TennoTta cropaHus [C;

Cp — ygenbHas TennoeémkocTb [C;

p- nnoTtHocTb [C;

S - nnowaab NonepeYyHoro ceYeHnss orHeracawlero kaHana(S=md?/4)
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pensapuTenbHO d | BbIMMCIISIOT Yepes kpuTepwid [lekne

no doopmyrne 3enbOoBuya:

PA-K-T
U,-C,-P-M

U, - onpenensioT 9KCNepUMEHTanbHO. B KOHKPETHbIX

dKP -

KOHCTPYKLIMSAX OrHenperpaguTenen, orHeracaLwluii kaHan

bepyT B ABa pa3a MeHbLUE PaCYETHOrO, BbIYMCIIEHHOIO Yepes
Kputepumn ekne. OKoHYaTENBHO OrHeracAaAWwmMm anameTp

onpenenstT aKcnepuMeHTanbHo.
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[ nopaBnuyeckKkue m
MeXaHU4YeckKue
OorHe3agepxuBroLiue
YyCTPOUCTBA
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< Vl,qKOCTH ble OrHenperpagurenu (rmJ,poF

3dlUUTHbIE yCTpOIZCTBa, raeHmne rJjiaMeHn B KOTOPbIX

npoucxoauT B MOMEHT OapboTaxa rasoobpasHom cMecwu
yepe3 cnou xugkoctu. [lpm 3TOM, npoxoaa 4epe3 Crowu
XUOKOCTW, NPOAYKTbI peakumm WMHTEHCUBHO OXfaXkdakTcs WU

ropeHve npekpaLlaeTcs.
Bapbomaxx — rpouecc nporycKkaHus 2asa usnu napa yepe

csiou xxuokocmu. a3 ripodaesriueaemcs Yepe3s criou XXuokKkocmu
rnomMouwbo mpyb ¢ menkumu omeepcmusmu (3—6 mm),
Ha3blgaeMbix bapbomepamu, cumyamabix USU KOJINa4yKko8bIX

maperiok abcopbepos u pekmugukalyUuoHHbIX KOJTOHH

3
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YKNOKoCTHbIE OrHenperpaguTenmu
(rmapasnunyeckue 3aTBopbl) B 3aBUCUMOCTU OT
paboyero gaBneHuns rasa:

* OTKPbITbIE - MPOCTPaHCTBO Ha
NOBEPXHOCTbLIO 3anupatoLLen XXMOKOCTH
coobLlaeTca ¢ aTMocepon

» 3aKpbITblE€ NPpeaHa3Ha4YeHHbIe AN
paboTbl Noa N30bITOYHbIM JaBreHUeMm
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Puc. 9. [ngposatBop OTKPLITOro Tmna:

a - Npy HopmarbHoW paboTe; 6 - Npu BoCnaMeHeHUN;
1 - Kopnyc; 2 - BOPOHKa; 3 - BEHTUINb; 4 - razonoaBoasiuas Tpyoka;

5 - npegoxpaHnTenbHasa Tpybka; 6 - HUNNenb; 7 — KOHTPOSbHbIN KPaH;
8 - paccekaTternb

28
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Puc.10. 'mgposaTtBop 3akpbITOro Tuna:
1 - eMKOCTW; 2 - 3anupatollas XuakocTtb; 3 — obpaTHbIW KranaH;
4 - coeqnHUTENbLHBIN TPybonposoa

ok DT

29




~———
1
RN

Puc. 11. 'mapo3aTBop B Buje HWIUHPA C TPyOaAMuU:

1 - kopryc, 3an0JHEHHbBIN KUIKOCTHIO; 2 - TPYOBI;

H -BbicOTa rHapaBinyeckoro 3arsopa

Kadeapa noxapHoii 0e30nacHocTH
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Puc. 12. 'mapaBinyeckuii 3aTBOp B
Bujie U-00pa3HOro KOJEHA HA JIUHUU:
| - anmapar; 2 - rugpaBInYECKUN

3aTBOP; 3 - MPoOKa
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B mrierien
poreccomnpomaacts L Dyl
a) o ﬂfco/r ) fecox  , KpolwKa

Puc. 13. Tnapasnuyeckne 3atBopbl Ha NIMHUSX NPOU3BOACTBEHHOM
KaHanmsauuu:
a - C ABYMS Koroauamu; 6 - ¢ 3arHyTon BHU3 TpyOo
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Puc.14. LlLIHekoBbIV 3aTBOP Ha NIMHUMN TPAHCMOPTUPOBKU TBEPAbIX
N3MenbYeHHbIX MaTepnanos

1 - BECKOHEYHbIV BUHT; 2 - KOpNyc; 3 - 3arpy3o4Hasd BOPOHKa; 4 — naTtpybok

ans otBoAsLlen Tpybbl; 5 - 3yd4yarasa nepegaya.
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&/ g S plEm
B o5o6LquH0M guoe oeHenpeepadumenb cneOyem
paccmampueame Kak meriyioobmMeHHbIU Unu
meriyioMmaccoobmeHHbIU anrapam, ¢ MoOMOoWbHo
KOMOopOo2ao npoxoosuiee Yyepes Heao rrams
oxriaxxodaemcs 00 memriepamypbl HUXe
memriepamypabsl 3axKu2aHuss KOHmakmupyrouwux ¢ HUm
20pr4uUx cmecel.

» O2Hernpezpaoumerib 8 CBGOEM 0bBLEME rloKanu3lyem
20peHue, rnpedomepauwias pacripocmpaHeHue
20pPEHUS 3a rnpeoeribl ceoe20 0bbEma.

e OzcHeripeepadumerb 00/KeH bbimb 02HECMOUKUM,
83pbIBOCMOUKUM U OKa3blgampe HebOIbLWOE
a2uopasriuyecKoe corpomuerieHue rnpoxoXxxo0eHuro
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