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Annapatbl BosgywHoro OxnaxgeHns

Bo JOYWHOE CxXNakgeHNe

BoanywHoe oxnamgeHue npeactasnaeT coboi Npouecc, NPUMEHREMBIA BO MHOTWX yCTAHOBKAX.
Takue YCTAHOBKW C BO3OYLUHBIM OXNEWOEHWEM, KaK NPaBuno, NpUMEHAIOTCA Ha COBPEMEHHBIX WH-
HEHepHbIX 0DLeKTax.

Bcem M3BECTHO, YTO BO3MYX HE SBNAETCA arpecCHBHON Cpenoi; oH He TpebyeT Bonklwmx 3aTpar; ero
3anachl He OFpaHWMEHB!; OH NpeAcTaenAeT cobol YNCTYI0 oxnawieHHylo razoobpasHylo cpegy, He
Tpebytowyto 06paboTkv 1 cneuManbHbIX YCNOBUA XpaHeHWs.

Pasamep CHCTEM BO3AYWHOrD OXNAWAEHUS, B OCHOBHOM, 3ABUCMT OT MaKCUMankHOR TeMneparyps!
Bo3fyxa Ha exofe W Tpebyemoil TemnepaTypel Ha Beixoge TennoobmenHuka. Moatomy npon3so-
[MTENEHOCTE BO3AYXCOXNAAUTENA TEM BLILE, YEM HUXE Temnepatypa HapyxHoro soaayxa. Mpu
TAKMX YCNOBWAX CHIKEHWE BO3OYWHOrO noToka obecneuynBaeT AOCTUKEeHWe Hauewiclwel adihek-
TMBHOCTH KauecTEa paboThl TennooBMeHHWKE, yMeHblleHue noTpefineHna SHEeprM U CHIDKeHWE
YPOBHA WyMa.

Komnanma GEA Luftkuhler Takke npeanaraet ceoum KnueHtam napoobpasyiolune oxnaguTeni, ko-
TOPbLIE MOMYT NEPEKNIDHATECA C BNAKHOA ONEpauMi Ha Cyxyio.

Komnauua GEA Luftkuhler noctasnaeT oxnagwTenu, KOTOPLIE W3rOTABNWBAINTCA NO TEXHWHECKKM
yornosuam KnveHTa B coOTBETCTEBMH CO CTaHAaPTaMW KOMNaHWA GEA, npuaHaHHBIMK MEXOYHapoa-
HeIMKW CTEHOAPTAMK W CTpOHTEI'IbeIMH HOopMamia U NpasMnamm, ,EI,EF‘ICTEI-YIDLI.IHMH HOPMEMK 1 nocra-
HOBNEHWAMM,

OxnafuTeny W TennoobMeHHWEW, OCOBEHHOCTHM MW2rOTOBNEHWA KOTOPLIX XapakTepHbl AnS obopy-
nosaHus komnanui GEA Luftkuhler, npeacrasnetil B WHMPOKOM guanadoHe pasnnyHelX peBpucTeix
thOpM 1M KONNEKTOPOB, M3rOTOBNEHHBIX W3 MioBoro maTtepuana unk komEBuHaLun Tpebyemelx mate-
puanoe.




DTDECHH NPOMEILLNEHHOCTH W NPaKTUYECKOE NPUMEHEHKWE.

TennooBMeHHWKK BO3OYIWHOMD OXNamgeHs komnadun GEA
Luftkuhler paBotawT B WMpOKOM ChNeKTpe aTpacned npo-
MBILLNEHHOCTW, BKMOYaA HedTenepepabaTelgalOWWe 33B0-
Obl, XMMUYECKYHD) W He(hTeXMMMWYECKYH NPOMBILLNEHHOCTE,
HediTerazonepepaboTky, KOMNPECCOPHLIE CTaHUWK ¢ TpyBo-
npoeodamMK, mMmetannypriHeckie 3aBofbl, 33BO0bLI rOpHOOO-
ObIBAIOWEA NPOMEILNEHHOCTY, 3MEeKTPOCTaHUMK, CUCTeMEl
oXnaxaeHnA 00opoTHOW BOOLI, A TAKXe KPYNHBIE YCTAHOBKW
OnA KoHAWUKWOHWPOBaHKMA BO3OY XA,

Komnanwa GEA Luftkuhler npegnaraeT nonHeli accopTUMeHT
YCMYT, BRAOYAR:

* BO3MOWHOCTE TEXHWHECKOA peanu3auuu 1 3hdekTMBHOCTE
WCcnenqosaHnie,

& KOHUENTYanLHoe NPOeKTURoBaHKWE,

» roBansHoe TEXHWYECKDE NPOEKTMPOBEHWE,

& NETANBHOE TEXHWYECKOE NPOSKTUPOBAHWE,

& MarepuankbHo-Te@xHW4ecKoe obecneyaHue,

* naroToBneHwe, cOopka, U ycTaHoBKa,

s BEQJ B 3KCNNYATALWID, BENOYas obyqeHWe oneparopos.




Annapatbl Bo3gywHoro OxnaxaeHus

MoapobHoe onvcaHvue opebpéHHbIX TPyD

PeHTaBensbHoCTb TeNnooBMEHHUKOB BO3AYIWHONO OXNAMOEHUA CyllecTBeHHbIM 0Bpasom
3ABMCMT OT XapakTepucTik Tennonepefaqdi Martepiana Cnons3yembix opeBpeHHeIx TpYO.
CUYWTAETCS, YTO BaxHble thakTopbl BKAKOYEKT B ceba koadihuumenT Tennonepeaaqn, pas-

Mep TennooBMeHHUKa, Nepenana AaBneHus BO3AYLIHOM Coefbl.

TpyBa Tuna FE

MpumeneHue: Tpyba Tuna FE — ato opebpenHan TpyBa ¢ BeIBPaHHEIMK ONTH-
MankHLIMW XapakTepUCTURaMK POPMe!, KOTOpas OTNMYAETCA NPEBOCXOAHLIMK
TEpMOOWHAMUHECKMMI CBORCTEaMM.

ManeHve QaBMeHWA BO3OYWHOR cpeabl B 0BANLHOW (hopme nonepeyHoro ce-
yeHwa opebpeHHoi TpyBkl HUKE, YeM NafjeHWe AasneHua B NONepeqHoM ce-
YeHWW Kpyrnbix TpyG TennoobmeHHWKa, 4TO NPUBOAWT K CHIKEHUIO pa3BUTUA
TypByneHTHOCTA. 3aBuxpeHus 8 opebpeHuM, OKa3biBalolLMe HE3HAYUTENBHOE
BO30eACTBME HA MaMeHeHWA OaBnequs, obecnequBaleT OTNWYHLIE NOKA3aTenn
tennonepegaqu. MpamoyronsHoe chopma pebep COXpaHAeT orpaHuueHHoe
(PpOHTANBHOE CEYEHNE W NPEACTaBNAET KOMNAKTHYIO KOHCTRYKUMED.

FanLBaHW3ALUWA W TMAPOMIoNAUMS YBENWYMBAKT TennoobiMeH mMexay TpyGoi
1 opebpervem, u aenaioT opebpeHHylo TpyBy YCTOWYMBOI K TeMMepaTypHLIM
W MEXaHWHeCcKUM BO3AeACTBMAM. MMOpoW3ONAUWMA W NNOTHOE COSAWHEHWE
«METANA-METANN: younueanT TpyGy. MNonHana BHELWHAA ranseaHu3auWs abe-
CNEYMBAET MCKMIOHMUTENBHYID 3awWuTy OT Koppoaud. OuucTka nyTem Npoaysku
BOOCH BLICOKOMO QaBNeHWs He NPeAcTaBsnAeT onacHocTh.

WaroToBneHwe:

Marepuan opebpenna: Crank
Marepuan TpyGbl:
Crans/Hepwageiollan cTank
PaBouan Temnepatypa: 360° C

PeBpa npoBuealoT, a 3aTeM BLIPaBHMBAIOT HA TPyDe © NOMOLULI0 aBTOMATA. Mocneayowes ransBaHM3auna nomoraar
OOCTWYL NPEBOCXO/HLIX NokaaTtenen Tennoobmera W CONPOTHENEHWA KOPPO3WUA.

TpyBa Tuna XE

MpumeHenne: TpyBel Tna XE 8 OCHOBHOM WCNONL3YIOTCA B YCTPOWCTBAX C Bbl-
COKMM [IABNEHUEM W OrpaHuH4eHHsIM npocTpaHcTeom. TpyBa obbenuHaeT npe-
BOCKOOHBIE CBOWCTBE rankBaHW3upOBaHHBIX CTaNBHBIX Tpy6 C© xapakTepHbiM
opeBpexrem n reomeTpuei Kpyrmbix TpyB.KoHcTpykuna (2 TpyBiu ¢ oBLmm pe-
6pomM) ymeHbwaeT pasmep TennoobmenHuka. Tak Kak opefpeHne o4eHE HecT-
KO, TO TENNOOGMEHHUE MOKHO NErko YWCTMTL BOAOH NOM BEICOKUM AaBNEHWEM,
MpW 3TOM He nospexaas opebperua.

WsroToBneHue: npouecc warotoeneHwa TpyBel Tuna XE Takoin ke, Kak v npo-
Liecc WaroToenexws Tpybel Tuna FE.

TpyGa Tvna L

Mpumenenue: TpyBa Tuna L — aTo opebpeHHan TpyGa npegHasHadeHa ans
YCTPOWCTE C HW3KWM [aBNEHWEM, B KOTODLIX NPEAYCMOTPEHa CPEAHAR CTENEHR
33WWKUTEI CTEHKW TpyBkl 0T Koppoauu. WKWpokas NOBEPXHOCTE CONPHUKOCHOBEHNWA
mex gy TpyGoit u opeBperHnem ycunueaeT TennooGMeH.

WMaroToEnexune:

OcHoBaHue peBpa cHavana hopmwpyloT, 8 3aTeM © YCUNWEM HAaTAMMBAIOT Ha
TpyBy. 3aTem kampoe pebpo coeaMHABTCA C COCEAHUM pebpom, qto obecne-
YMBAET ONpPEAEeneHHYI0 cTeneHsb 3alluTel B cnaboarpeccueHoN cpeae. TexHo-
NOrMea NPOU3BOACTEA NOIBONAET UCNONLIDBATE TpyBbl C OTHOCWMTENBHO TOHKOR
CTEHKOR,

MaTtepwan opebpenwn: Ctans
MaTepuan Tpybbl:
Crane/Hep#aseioWan cTank
PaBouan Temneparypa: 360° C

Matepuan opebpeHna: ANOmMuHWA
Matepuan TpySe: [loboi metan
PaBouan Temnepatypa: 130°C




TpyBa Tuna K

Mpumenenuwe: TpyGa Tuna K — Gwina paspaboTada Ha ocHoBaHWKM TpyDb
THNa L AnA NOBLIWEHHLIX TEMAEPaTYP, W obecneYMBasT HaOeHHYD 3aLWMTY OT
KOPPO3WK HaPYyMHOW cTeHkK TpyGbl.

WaroToBnenue:

OcHoeaHne pebpa cHavana opMUPYIOT, @ 3aTeM C YCUNWeM HaTArWBaT Ha |,
Tpy6y. MHCTPYMEHT ONA HakaTki NpoxoaWT neped v nocne pebpa, a Tawke |
oCyLlecTBNSET nocagky pebpucToro marepuan Ha Hakatky. [aHHei npouece
yeenuuneaeT obulyo nnowans Tennootmena, CoefuHerue Mexay pebpamu .
W TpYEO0IA repMeTHHHO 1 YNYHLIAEST 3AWMTY 0T KOPPO3WK. Rt

Ilhll!

Marepwan opebpeHus; ANKMAHWA
Marepuan TpyBel: Moboi MeTan
PaBouan Temnepatypa: 220° C

Tpyba Tvna G

MpumeHerme: JadHsi Tvn TpyE pazpaboTad onA BLICOKON TENNOBOR MNK Me-
XAHWHECKOW HarpyaKu.

Warotoenexnme:

OpeBpeHwe paaMelawT B BMHTOBOW TpYBHOW KaHaBKe W 3aNpPeccoBLIBANT B
KAHABKY NEM NOMOLLW PACKATKK BeICOKMM AaBnaHven. BeiTecHeHHBIR MaTepn-
an zaTem NpeccyeTcs pAaoM c pebpamu.

MaTepuan opeGpeHHa; ANKMAHKA
Matepwan Tpybei: [lobGoR metan,
NPUroAHEIR 4nA oBkMHOR MexaHude-
cKOR oBpaboTiu

PaGoyan Temnepatypa: 400° C

Bumetannuueckue opebpedHele TpyDbl

Mpumenenwne: Bumetannuueckue opebpenHeie Tpybel paspabotadel AnA pa-
0T C NOBLIWEHHLIMI TEMNEPATYPAMKW WM NONHOCTEH  3awuwannT TpyBy oT aT-
MocEPHOA KOppoanKn. Y BKCTpYaWpOBaHHbIX péBep Ha 40% Bonblue maccbl
anKMWHKUA MO CPaBHEHWIO ¢ Apyrumu peBpamu. 31w peipa noctatodHo npod- |
HElE W YCT{JﬁHHHHE K MEXaHWYeCKoMY BDE,EI,EFICTEIM}D, a Tak¥e nerko YUMCTaTca |
npW NOMOLWK napa wni soasl. Martepwan Tpy6 npuWrofeH Ans xuakoi obpaBor-
KW, NO3TOMY TpyDa NoaxoauT NPaKTUHECKK KO BCEM arpecCUBHEIM Cpefam.
Warotorneuue: PeGpa npeccyoTea Ha TpyGy npu nomowy mydTel. B nasHom
NPoLEcce BHYTPEHHWA QUaMETP CoOBOUHUTENBEHOR MydTEl YMEHBLLABTCA W OHA
saxpennsetca Ha TpyGe. JavHbii npouece co3naeT HafewHOe COBMHEHHE G
OTNWYHLIMKY NapaMeTpaMy Tennonepeaaqm.

' hi il
MaTtepuan opebpenua: AnioMuHUA

Matepuan Tpy6ii: Mioboi metan
Pabouan Temnepatypa: 250° C
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MonpoGHOe onucaHne KonnexkTopa

CoeamHenna «TpyBa K KONNEKTOpY» CBAPUBAKDTCA W Pa3BankUOBLIBAIOTCA B 33aBMCUMODCTH OT KOHCTPYKLMK KONNeKTopa.
MepeveHb KOHCTRYKUWA KONNexkTopa Bein pazpaboran AnA AuddepeHLMpOBaHHOMD NPUMEHEHWA B COOTBETCTBNN ¢ pas-
nu4HeMA TpeBosaHaAMy. CTaHgapTHas KoH(Urypauwa NpyBeefeHa HAKe.

MNpuBapeHHkLIiR KONnNexkTop

WOTCA ANA YWCTBIX NPOOYKTOE MNKW B YCNOBWAX BaKYYMUPOBAHUA.
TpyBbl cEApUBAIOTCA C TPYBHEIMW PeLLETKaMM, K KOTORBEIM NpY-
BApPWBAETCA KONNEKTOp KOpoBYATOro TUNa C BEINYCKHBIMW OTBE[-
CTHAMM.

Hepoporve NpUBapeHHLIE KOMMEKTOPbl B OCHOBHOM WCMONbL3y- l

BonToBoe coeaMHEHNE KONMEKTOPa C KPbIWKOW

XapaKkrepHoi 4epToi BoNTOBOTO COBAMHEHUA KONNEKTOpa ABNA-
STCH ChEMHAs KPbILUKA, KOTOPasn NO3BONAET NPOBOAMTE KOHTPONE
Be3 ocobblxX YCUNUit, a Taloke Nerko YKCTUTL TpyGel. Kak npasu-
no, ANS KOHTPONA AOCTATOMHO CHATE oTeofd TpyGonposoaa, no-
CNE Yero MOKHO NPOM3BECTH KOHTPONL YacTh TpyDHOro paaa.

4

Tpy6kl MoryT BbiTb cogaMHEHE! NPW NOMOLLW CBAPHOMD LWBa Uv
pazBanbLOBKA.

WinuneyHoe coegUHEHWE KONMNEKTopa C KPbLILWKOK

BEPXHWE MM HAKHWE BbINYCKHBIE OTBEPCTHA, KOTOPHIE NOIBONA-
10T CHATh Kphilwky Bes gemodTaxa TpyBonpoeopa. B kavecTee
anbTepHaTHBEl BbIMYCKHEIE OTBEPCTWA MOMYT 00beduHATHCA C
KPBILLKORA.

HKonnekTtop NoaxoduT ANA MakcuManeHore Jagnedus e 60 bap B
33EMCUMMOCTH OT TEMNEPaTYPL! CPEE! W cnocoba coeanHeHWs.

Tpy6bi moryT GbiTe CORAWHEHE! NPKU NOMOLLW CBAPHOTO WBA WK
passanbUoBKA.

XapakTepHoit 4epToif O3HHOrMo Tuna Konnektopa ABNAKTCA l


































