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PacuerT
nonepevyHoro ceyeHun

Bbi6op AMarpamMmbl

MHAHBHA}{MI;H&H OTonnTesbHble KOTAbI, KaK NMPpdaBUAQ, NOAKAIOMAIOTCH K Mi—Lﬁ,MEH,ﬂ,}-’EﬂbHDﬁ
AbiMoBasi Tpyba AbiMoBon Tpybe. Anarpammbl Aad pacdéTa nonepedHoro cedenus |.1-7.2
ACACTBYIOT MMEHHO AAR TaKnX CAYHaes.
AAA pacHeTa NonepedHoro CeveHna AbIMOBOM TPYDbl, OBCAYMUBAIOLLEN KaMUH
C OTKPLITOM TOMKOM, HEOBXOANMMO BOCMNOAL30BATLCA AMArpammoit 8.1,
['pu onpeasAeHUM AMaMeTPa AbIMOBOM TPYDbl AAA HarpeBaTeAbHOM
KapeAbHOM neqr paspaboTaka Tabamua 8.

Beibop amarpammbl AgHHbIe AMarpammbl NMPeAHaZHaAueHbl AN PacuETa HeUYBCTBUTEABHDBIX K
BAAre, MHOTOCAOMHbIX, MPOBETPHUBAEMbIX AbIMOXOAHBIX cucTem Schiedel UNI,
paboTaloLWMX B PEXUME PaspemeHus.

AuvarpaMmbl AAR ONpeAeAeHuUn Boibop AvarpamMmbl AAd pacuéTa OCYLLECTBARETCH B 3aBUCMMOCTH

NONEepPeYHOro ceyeHus OT BMAA MCMOAL3YEMOTO TOMAMBA, KOHCTPYKTHBHbBIX OCOBEHHOCTEN
TOMAMBOMCTIOAL3YIOLLEIA YCTAHOBKM (aTMOCHEPHBIA KOTEA, KOTEA C
M3OLITOYHBIM AGBAEHUEM, TOPEAKA C BEHTUAATOPOM WAM Be3 Hero),
a TaKKe TemrnepaTypbl yxOAALLMX ra3os,

—: Schiedel 2011




HIEDIEL ObIMOXOOHBLIE
CUCTEMbI

Pacuer
rnonepeYyHoro ceyeHun

OCHOBHbIE NMOAOXEeHMUA

[MpaBuAbHO NoACHpaHHbI ['paBrALHO NOACGPAHHLIM AMAMETD NOMEPEYHOro CeYeHUA AbIMOBOK TPYOb
AHEMETP GGECFI'EHHBE.ET HBARETCH GCHDBHGH ﬂpE,&,ﬂDCbIAHDﬁ ANA 6E3}-’I’IPE'~{HDFD (I'.)}J'HKLLHGHHPDB&HHH
6e3ynpeyHyIo 3KCMIAYaTaLMIO ANOBOW YCTAHOBKM, Oxuraiowen Tonamso. CooTBETCTRYIOWEE CeUEHUE

ABIMOBO#R TPYbbl BMeCTe € 3G DEKTHUBHOM BICOTOW ABIMOBOW TPyDbi

ACAMHB! BbITb paccynTaHbl TakMM 0OPasoM, YTODEI HE TOALKO MPEOAOAETh
a3POAMHAMWNYECKOE CONPOTHMBAEHUE TENAOTEHEepaTopa, Ho U obecneYnTh
OTBOA AbIMOBBIX MA30B B PEXMME DA3PEXEHMA Yepes Kpbllly B aTMocdepy.
cnoAb3oBaHue xOpoLen M30ARLIMK, COOTBETCTBYIOLEN KBKAOMY AMAMETPY,
obecrneqnBaeT COXPaHeHWE BEICOKMX TEMMNEPATYP ABIMOBLIX Md30B B YCThE
AbIMOBOW TpyObI,

DyYHKLMOHAABHAA HAAEKHOCTD Crpemacs obecneunTs GYHKLUMOHAABHYIO HAAEKHOCTL M IKOHOMUYHOCTE

U IKOHOMMUYHOCTBL paboTbl Abimosol TPyBb, komnaHus Schiedel co cTaaum NpoekTHPOBaHKUA
NPWAAET BOABLLOE 3Ha4YeHMe NMPaBUALHOMY PACHETY NMOMEPEYHOro CeYeHUA,
B TeueHue MHOMMX AT Mbl NPEADCTABASEM B PACTOPAKEHME HALLUMX KAMEHTOR
NPOCTHLIE B UCNOAL3OBAHMI W HAAEKHBIE DACHETHBIE AMarpaMmbl Mo Noabopy
NOMNepPeYHOro cevYeHns AbIMOBOH TPYBbI. HToOk COKPATUTL HaLLKM NapTHEPaM
34TPaThl BPEMEHW HA TPYADEMKWUE PACUETDI, 3TK PACUHETHLIE AMArpamMmbl
BKAIOHRIOT B OMPEASAEHHBLIX PAMKAX TAKKe a3POoAMHAMMYECKOE COMNPOTUBAEHWE
COEAMHUTEABHBIX SIAEMEHTOR MEKAY KOTAOM W ABIMOBOW TPYBOM,

Schiedel 2011




PacueT
nonepevyHoro ceyeHun

UcxoaHble AaHHbIe AAS MoAOoOpa
MHAMBMAYAAbBHOU AbIMOBOM TPYObI

EAMHULBI 3MepeHus
B COOTBETCTBMM C MEXAYHAPOAHOM
CUCTEMOM

[MepecqET OTAEABHBIX EAUHML
U3MEPEHMSA B MEXKAYHAPOAHYHO
cuctemy

McxoaHble AaHHBIE AAS AMArpamMMm

Boibop Tpefyemoro nonepeyHoro CcedeHmsa AbIMOBOW TPyDbl OCYILECTBAAETCA
Npv NoMoLm anarpamm 1.1 - 7.2 B 3aBUCMMOCTM OT HOMUHAABHOW TENAOBOM
MOLUHOCTM KOTAZ M 3¢DEKTUBHOM BLICOTHI ABIMOBOM TPYBLI,

oA 3ddekTBHON BLICOTOW NOHUMAETCH PACCTOAHWE OT TOYKM NOAKAIOHEHMA
noTpebuTeas k AbiMoBON TpyBe AD yCTbA.

,ﬂ,Han&MMH NoCTpoOCHB HA OCHOBARHMKM ME?I(,&,}’HE[F}D,&,HDF‘—:I CHUCTEMBE SAMHIML
U3MEPEHMI (HOMKHAABHAA MOLLHOCTL B KBT, TAra koTaa B [1a).

| kran/vac = |, & By

| MM B.CT, = 981 Ma

| MBap = 100 T'1a

| H/m” = | Ma

|BT = 0,86 krkan/uac
II'a = 0,1 mMm BCT.
ITa = 0,01 mbap

[Npu cocTasaeHumn aparpamm ¢ |1 no 7.2 ucnoas3oBaHsl caeayiolme
MCXOAHDIE AEHHBIE!

Tepmuieckoe CONPOTUBAEHKE ABIMOBO TPYObI
AvameTpel 12-20 eM (1/A) = 0,40 m? K/BT
ApameTpel 25-60 cm (1/A) = 0,65 m* K/BT

LLlepoxosaTocTs BHYTREHHEN NoBepXHOCTY cTeHky Tpybel r= 00015 M
COE,&,MHHTEﬂthIK INEMEHTOE.
Tepmuueckoe conpotusaedue (1/A ) = 0,65 m* K/BT

LLlepoxosatocTs r = 0,001 m

AMMHA COBAMHMTEABHBIX 3AEMEHTOB
(ABIMOXOA, ABIMOOTBOA) MakCumym 2,0 m

BbicoTa COSAMHWNTEAbHBEL IACMEHTOR 05 M
MecTHble CONpOTUBAEHKWMA MNOBODOTOB, Y4ACTKOB C M3MEHEHWEM
J'-‘IDHd)HI_}"paLI,MM CEYEHUA, MIMEHEHMA CKOPOCTK ABMMEHWA NOTOKA B

COBAMHUTEABHEIX JAEMEHTAX, 3 TAKXKE HA BXOAE B AbIMOBYIO TPYBy B Cymme
pasHbl XL = |,8.
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Pacuer

SCHIEDEL nbIMOXOOHbIE
CUCTEMb|

nonepeyvyHoro ceveHumna

Bbi6op Anarpammbl

ATmocdepHble razoBsie KOTAbI
co cTabuAM3aTOpPOM NOTOKA W
c ropeakamm be3 BeHTUASTOpPa
(atmocdepHbie ropeaku)

OTonuTeAbHbIE FA30BbIE KOTABI
C FOpPEAKaMM C BEHTMAATOPOM
M eCTECTBEHHOW TAroM

OTonKTeAbHbIE ra30BbLIE KOTAbI
C FOpeAKaMM C BEHTHARTOPOM
M TATOW Ha BbIXOAE

w3 kotaa £ 0 Ma

KoHaeHcauMOHHBIE KOTABI

OTonuTeAbHbIE KOTABI
Ha AM3EALHOM TOMAMBE
C FOPeAKAMM C BEHTMAATOPOM
M ECTECTBEHHOW TAroM

OTonuTeAsbHbIE KOTAbI
Ha AM3EAbHOM TONAMBE
C rOpeAKaMu C BEHTUAATOPOM

M TAroW Ha Bbixoae U3 kotaa = 0 [a

OTonuTeAbHBIE KOTABI
Ha TBEpAOM TonAuBe

OTonuTEAbHBIE KOTABI
Ha ApEBECHbIX MeAareTax

KamuHbl ¢ OTKpbITOR TONKOH

KadeabHble neyu

Schiedel 2011

< 100°C
= 100°C < 0% -
2 120°C < 140° 5
2 140°C —

3 190°C — S

> 60°C
- 2 80°C
= 100°C 33
-2 140°C = [90°C BF
> 190°C - 35!

= 140°C = 190°C 41
2 190°C R
=2 60°C < 80°C 51
- 280°C =< loeC 52
> 100°C < 40°C 53
-2 140°C = 190°C 54
2 190°C = SR

s 190°C : 62

> 80°C < 190°C Bl

Tabauua 8.1




PacueT
nonepevyHoro ceyeHun

NMpupoAHDbIX ras

ATMocdepHbie ra3oBble KOTAbI C FOPeAKOU 6e3 BEHTUAATOpaA

CoxuraHue rasa
B ropeAkax 6e3 BeHTUAATOpA
(aTMocdepHble ropeAku)

Tpebyemoe nonepeyHoe ceyeHne
AbIMOBOWA TPY6bI

Mpumep

PesyAbTar

[pu McnoAb30BaHMKM STOMO TUMA KOTAOB MEKAY KOTAOM M AbIMOBOI TPYBOI
YCTaHaBAMBAETCA CTabnAM3aTOP NOTOKA, OCHOBHBIM HasHAYeHMEM KOTOpPOro
ABAAETCA NPEACTBPALLEHNE HETATUBHOMO BAMAHMA Ha MNPOLIECC OKMraHKs rasa
BO3MOXHbBIX KOAGDAHMIA TATW B ABIMOBOM TPYGe NOA BAMAHWEM PasAMqHbIX
NOroAHbIX GaKTOPOB. A3POAUHAMUMYECKOE CONPOTUBAEHKE CTabuAansaTopa
NOTOKA M COEANHUTEABHBIX IAEMEHTOB NPEOACAEBASTCA 3a CHET TArM,
CO3AaBaEMOM AblMOBOW TpyOOW.

. TEMHEPE[WD& AbIMOBBIX 4308 Nocae UH@HHHE&TGD& NOTOKE
> 80°C u < 100°C. Amarpamma 1.1,

* TemnepaTypa AbIMOBbIX ra3oe nocae crabuam3aTopa NnoToka
2 100°C n < 120°C. Anarpamma | .2,

» TemnepaTypa AbIMOBbLIX ra30B MocAe CTabuan3aTopa NOTOKA
= 120°C n < 140°C. Amarpamma | .3,

* TemnepaTypa AbIMOBbIX ra30B Mocae cTabuamn3aTopa NoToka
= |40°C. Amarpamma | 4.

Tonavso - NpuMpoAHbI ras

ATMOCHEPHbIA Ta30BbI KOTEA C TOPEAKOW Des BeHTUAATOPA
HomuHassHas Ternaosas mowHocTs - 30 kBT

TemnepaTypa yxOAALLMX rasos nocae ctabuansatopa notoka - 80°C
SddekTUBHaA BbICOTA AbIMOBOI TPYDbl - |2 M

ObLiaa AnMHa COBAMHMTEABHBEX IAGMEHTOB - 2 M, AB2 NoeopoTa Ha 90°

B cooTteTcTBMM C pparpammon || Tpebyemoe nonepeyHoe ceveHme
AbIMOBOM TPYObI = |4 cm,

Schiedel 2011



HIEDIEL [bIMOXOAHLIE
CUCTEMbI

Pacuer
rnonepeyYyHoro ceyeHusn

Npumepsbl pacuéra

McxoaHble paHHbIe [Tpumepbl OCHOBaHbI HA CASAYIOLLIAX 3HAYEHWAX:
OTonuTteasHas mowHocTs 30 kBT, 3gdexTiBHan BbICOTA ABIMOBOKN TPyObI
|2 M, AAMHBI COBAMHUTEABHBIX 3AeMEHTOB 2 M, 2 nosopoTa Ha 90°

Mpumep | TonAuBo - MPUPOAHBI ras
ATvochepHLI rasoBkii KOTEA € ropeakoi bes BeHTUAATOPA
(aTmMochepHas ropeaxa)
Temnepatypa AbIMOBbLIX rasos nocae crabuanzacm notoka 80°C
Tpebyemoe nonepeqHoe ceveHne AbiMoBol Tpybbl no anarpamme |.| = 14 cm

Mpumep 2 ToNAMBO - NPUPOAHBIN a3
OTOnNUTEABHBIV KOTEA C TOPEAKOV C BEHTWUASITOPOM W ECTECTBEHHOM TAroN
TemnepaTypa AbIMOBbIX ra3oB Ha Bbixoae K3 koTAa - 140°C
Tpebyemoe nonepedHoe ceyeHme AbIMOBON TPYDL No anarpamme 2.1 = |2 cm
MoryT ncnoak3oBaTbea kOTARI € TArOM A0 | | [a
(NpaBan wkana amarpammbl 2.1)

Mpumep 3 Tonameo - NPUPOAHLIA ras
KoTéA € n3bbITOUHLIM AGBASHUEM B Kamepe cropaHus. [ opeaka
BEHTUAATOPOM.
TemnepaTypa AbIMOBbIX ra308 Ha Buixoae 13 koTaa - 80°C
Tpebyemoe nonepevHoe ceveHne AbIMOBOW Tpybbl No amarpamme 3.1 = 12 cm

Mpumep 4 TONAMBO - MUAKOE
OTonuTeAbHbIN KOTEA C TOPEAKOW C BEHTUAATOPOM W €CTECTBEHHOW TATOK
TemnepaTypa AbIMOBGIX ra30B Ha BbIXOAE W3 KOTAa - [40°C
Tpebyemoe nonepevHoe ceveHme AbIMOBOW TPybbl No auarpamme 4.1 = |2 cm
MoryT ncnonb3oBaTbea kOTAbI ¢ TAroM Ao || Ma
(Mpaean wkasa amarpammel 4.1)

Mpumep 5 Tonmmso - Aposa
OTonuTeAbHbIM KOTEA C €CTECTBEHHOW TAMOM;
TemnepaTypa AbIMOBbIX ra3oB Ha Buixoae 13 koTaa - 240°C
Tpebyemoe nonepeyHoe ceveHne AIMOBOI TpyBhl No auarpamme 6.] = 16 cm
MoryT ncnoab3oBaTbhcA KOTAbI € TArom Ao 18 [a
(Mpaeas wkasa aparpammb 6.1 )

Mpumep 6 TonAMBO - ApeBeCHbIE NeAETH
OTONUTEABHBIA KOTEA C FOPEAKOW C BEHTHUAATOPOM M ECTECTBEHHOW TAMOH;
TemnepaTypa AbIMOBbBIX ra30B Ha BhixOae M3 koTaa - 140°C
Tpebyemoe nonepeyHoe ceueHMe ABIMOBOM TPyDbl No amarpamme 7.1 = |6 cm
MoryT ncrnoab30BaThCA KOTABI C TArom Ao 18 Na
(Npaeas Wwkasa anarpammsl 7.1)

Schiedel 2011
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Pacuer

100°C

Awnarpamma |.2 MpupoaHbIK ras

nonepeyHoro ceyeHmna
TemnepaTypa yxoASALMX ra30B
nocae ctabuAamnsalmm NoToKa

C ropeAkamu 6e3 BeHTUAATOpa
t 2100°Cu < 120°C

ATMocdepHble ra3oBble KOTAbI
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nonepeYyHoro ceyeHun

Awnarpamma 1.1 NpuUpoAHbIM ras
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TemnepaTypa yxoASALMX ra3os
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C ropeAkamu 6e3 BeHTUAATOpa
t 2 140°C

ATmocdepHble ra3oBble KOTAbI
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Pacuer
rnornepeyHoro ceyeHusn

NMpupoAHbIX ras

SCHIEDEL nbIMOXOOHbIE
CUCTEMbI

OTonuTeAbHblIe KOTAbI C €eCTECTBEHHOM TAroum

CuraHme rasa
B TOPEAKaX C BEHTUAATOPOM

beiTOBOM raz

Tpebyemoe nonepe4vHoe ceveHue
AbIMOBOW TpY6bl

Mpumep

PesyabTaT

Schiedel 2011

CxuraHue NpUPOAHOTo rasa B KOTAaxX 3TOMO TUNa NPOUCXOAWT Npu
paspexeHui B TOMKE KOTAZ, AIPOAMHAMUYECKOE COMNPOTUBAEHME KOTAA W
COEAMHUTEABHBIX IAEMEHTOB NPEOAOAEBAETCA 33 CHET TAMM, CO3AaBAEMON
AbIMOBOI Tpyboin.

Ans pacy€Ta NonepeyHoro CeYeHMA AbIMOBOW TPYDbl, MOAKAIOHEHHOM

K TenaoreHepaTopy, paboTaoliemy Ha BeITOBOM rase, MOXHO MOAL30BATHCA
Aviarpammamii AAR NPUPOAHOTO rasa,

* TemnepaTypa AbIMOBbLIX ra30B Ha Bbixoae M3 koTaa 2 |40°C w < 190°C.
Lmarpamma 2.1,

* TeMnepaTypa AbIMOBbIX ra3os Ha Buixoae M3 koTAa = |90°C.
Amarpamma 2.2,

TonanBo - NPUMPOAHbIM ra3

OTONUTEABHBIN KOTEA C TOPEAKOI C BEHTUAATOPOM C ECTECTBEHHOM TArON
HomuHaabHaa Tenaosas MoLHOCTE - 30 kBT

TemnepaTypa yxOAfLLIVX ra3os Ha BbixoAe U3 kKoTAa - |40°C
SdderTrBHan BoICOTA ABIMOBON TPYOLI - |2 M

OBbLwasa AMHA COBAMHUTEABHDBIX SAEMEHTOB = 2 M, ABa NosopoTa Ha 90°

Tpebyemoe nonepeuHoe cedeHne AbIMOBOM TPYOLI OMPEASASETCS MO
avarpamme 2.| n coctasageT |2 am, MoryT McnoAs30BaThCA KOTAB! € TATOM
a0 || lNa (npaean wkasa amarpammsbl 2.1)




PacueT
nonepevyHoro ceyeHun

NMpupoAHbIM ras

OTonuTeAbHble KOTAbI € U36bITOUHBIM
AdBA€HMEM B KaMepe CcropaHuna

CruraHume rasa
B FOPEAKaxX C BEHTUAATOPOM

Tpebyemoe nonepeyHoe ceveHne
AbIMOBOW TPYbbl

Mpumep

PesyabTat

B koTAax 3TOrG TWNAa CKWUraHWe rasa B TOMKE KOTAA MPOUCXOAUT MPpK
M3OBITOUHOM AZBAEHUW B Kamepe CropaHus. ABMKEHWE ABIMOBBIX ra30B
uepes TenAooBMEeHHWK OCYLIECTBARETCSA DAAroAapsA HarHeTaHMIO B TOMKE,
AIPOAUHAMNHECKOE CONPOTUBAEHME COEANHUTEALHBIX IAEMEHTOB
NPEecACASBAETCH 3a CHET TAIM, CO3AABAEMON ABIMOBOW TPYEON,

* Temnepartypa AbIMOBbIX ra308 Ha Boixoae 13 koTaa 2 60°C u < 80°C.
Amarpamma 3.1.

* TemnepaTypa AbIMOBbIX Fa30s Ha Bhixoae U3 koTaa 2 80°C u < |00°C.
Amarpamma 3.2,

» TemnepaTtypa AbIMOBbIX rasos Ha Beixoae 13 koTaa 2 100°C n < 140°C,
Amarpamma 3.3,

* TemnepaTypa AbIMOBbIX ra30s Ha Bbixoae U3 koTaa 2 [40°C n < [90°C.
Aparpamma 3.4,

* TemnepaTypa AbIMOBbIX ra30B Ha Bbixoae U3 koTaa 2 |90°C,
Amarpamma 3.5,

Tonaveo - NpMpoAHbIN ras

KoTén € n3bbITOYHBIM AGBAEHUEM B KAMEPE CrOPaHUA 1 FOPEAKOM C
BEHTUAS TOPOM

HomuHassHas Tenaosas moliHocTs - 30 kBT

TemnepaTypa yxOAALMX ra3oB Ha Bbixoae U3 KoTAa - 60°C
SpPeKTrBHAA BbICOTA ABIMOBOM TPYObl - |2 M

OBLaa AMMHA COBAMHUTEABHBIX IANEMEHTOB - 2 M, ABa NoBopoTa Ha 90°

B cooTeetcTBumM C aAMarpammoit 3.1 Tpebyemoe nonepedHoe ceveHime
ApIMOBOW TPYDbI = |2 .

Schiedel 20101
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ScHIEDEL
UNI
)

PacueT
nonepevyHoro ceyeHun

NMpupoAHbIX ras

KoHAeHCaAUMOHHbIE KOTADI

KoHAeHcaumoHHbIe KOTAbI,
paboTatowme Ha NPUPOAHOM rase,

NOAKAIOHYAIOTCSH K CUCTEME
Schiedel Avant @ 14 cm

Tpebyemoe nonepeyHoe ceveHue
ABIMOBOI1 TPY6bI

20

HaaéxHoe dyHKUMOHMpOBaHKe AbiMosor Tpybel Schiedel BmecTe

C KOHAEHCALIMOHHBIM KOTAOM obecneumsaeTcs HDAAroAapsa NPaBUABHOMY
noabopy avameTpa (Amarpamma 3.6). Takas AbiMoBas TpybDa HaBceraa
3aWMTUT Baw AOM OT HexpacKBbIX NOATEKOB. DKCMAYaTaLMS B PeXUME
NPOTUBOTOKA 32 CHET 3P PeKTUBHONC TeNnA0obMEHa No3BoAAET
ACTIOAHUTEABHO 3KOHOMUTE IHEPTIIO,

MCXD,&,HI}IE HAdHHBIE!

*» TemnepaTypa AbIMOBbLIX rasoe Ha Beixoae 30°C

* JKCNAYaTaLWA B PEMUME NPOTHBOTOKA, Amarpamma 3.6
* Tpebyeman Tara-0lla

* AAMHA COBAMHWNTEALHBLIX IAEMEHTOB - MAKCUMYM 2 M

* [osopoT 90° Ha BbIxOAE M3 KOTAA

Schiedel 2011
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SCHIEDEL
UNI

Pacuer
nonepevyHoro ceyeHun

Kunakoe TonAmMBoO

OTonuUTeAbHbl€ KOTAbI C €eCTECTBEHHOMU TArom

CixuraHue XmMAKOro TonAmsa
B TOPEAKaX C BEHTUAATOPOM

Tpebyemoe nonepeyHoe ceveHue
AbIMOBOM TpYbsl

[Mpumep

PesyasTar

Cxumranme MUAKOro TONAMBA B KOTAAX 3TOMO TMa NMPOUCXOAMT NP
paspeMeHY B TOMKE KOTAA. A3DOAMHAMUMECKOE COMPOTUBAEHME KOTAA W
COBAMHUTEABHBIX S3AEMEHTOB CO CTOPOHbBI AbIMOBbIX [a308B NPECAONEBAETCA 3a
CYET TArK, CO3AABAEMON ABIMOBOK Tpybo,

» TemnepaTypa AbIMOBbIX 2308 Ha Bbixoae w3 koTaa = |40°C wn < |90°C,
Amarpamma 4.1.

* TemnepaTypa AbIMOBbIX Fa30B Ha BbIXOAE M3 koTAa 2 |90°C,
Amarpamma 4.2.

Tonameo - ¥MAKOE TOMAMBO

OTonUTEABHBIA KOTEA C TOPEAKOM C BEHTUAATOPOM W €CTECTBEHHON TAMOM
HomuHansHaa Tenaosaa molwHocTs - 30 kBT

Temneparypa yXOAALMX ra3oB Ha BbIXOAE U3 koTaa - |40°C
DddekTrHan BICOTA AbIMOBOM TPYBbl - |2 M

Obwlan AMMHA COBAMHWUTEALHDBIX IAEMEHTOB - 2 M, ABa MoBopoTa Ha 70°

Tpebyemoe norepeuHoe ceveHme ApIMOBOW TPYBbl ONPEASARETCA MO
avarpamme 4.1 u coctaeaneT 12 om.

MoryT ncnoab3oBaThCA KOTALI € TArom A0 | | [a

(NpaBas LWKara pMarpammel 4. 1)

Schiedel 2011



SCHIEDEL nbIMOXOOHbIE
CUCTEMBI

Pacuer
nonepeYyHoro ceyeHun

Auvarpamma 3.6 NpupoAHbIM ras

KoOHAEHCAUMOHHbBIE KOTABI
(3kcnAyaTauma B peXXume NpOTMBOTOKA)
TemnepaTypa AbIMOBbIX ra3oB
Ha BbIXOAE U3 KOTAQ
t 230°C
] 10 15 20 20 30
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5 10 15 20 25 30
2ddeKkTUBHAA BBICOTA ABIMOBOM TPY6bi B M
Mpumedame: AAA KOHAEHCALIMOHHDBIX KOTAOB DOABLLEH MOLLHOCTM AMaMETP ABbIMOBOI TPYO!
' AOnKeH BolTh onpeaeséH pacyéTom. B cayvae HeobxopmmocTn obpatuTece,
MOMAAYHCTE, B TEXHUMECKMIA OTAEA KomMnaHun Schiedel.
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Pacuer
Awnarpamma 4.2 XKupkoe TonAmBo

nonepeyHoro ceyeHmna
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Pacuer
nonepeYyHoro ceyeHus

Aunarpamma 4.1 XKuakoe TonAmBo

140°C

OTonUTEABHBIE KOTABI

C NOpEeAKaMH C BEHTHUAATOPOM

M eCTECTBEHHOM TANrMoOU

TemnepaTypa yXOAALWMX ra3os

Hd BbIXOAE M3 KOTA4

t > 140°C n < 190°C
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[bIMOXO[HbIE
CUCTEMbI

Pacuer
nonepeyvyHoro ceueHun

Kunakoe TonAmMBo
OTonNUTeAbHbIE KOTAbI € M36bLITOUHBLIM
AaBA€HMEM B KaMepe cropaHuMna

CkuraHue XMAKOro TonAuBa
B FDPEFLKEX C BEHTHJ&HTDPDM

CHuraHme UAKOro TOMAMBA B KOTAAX 3TOrO TUNA NPOUCXOAMUT Npu
M36bITOUHOM AQBAEHMM B Kamepe cropaHus. ABMXeHWe AbIMOBbIX rasos
Hepes TenAOOBMEHHUK OCyLLecTBARRTCA BAAroAapA HArHETaHMUIO B TOMKe,
A3spoauHaMUyeckoe CONPOTUBAEHWE COEAMHUTEABHBIX SAEMEHTOB
NPEOAOAEBAETCA 3a CHET TAMM, CO3AABAEMOM AbIMOBOW TPY6ON.

Tpebyemoe nonepe4yHoe ceveHue * TemnepaTypa AbIMOBbIX ra30B Ha BuIx0Ae 13 koTaa = 60°C n < 80°C.
AbIMOBOWM TPY6bl Auarpamma 5. 1.
» Temnepatypa AbIMOBbLIX 3308 Ha BbIXoae 13 KoTAa = B0°C n < 100°C,
Amarpamma 5.2.
» TemMnepaTypa AbIMOBLIX ra30B Ha BoiXxoae M3 koTaa = 100°C n < 140°C.
Awvarpamma 5.3

* TeMnepaTypa AbIMOBbIX 3308 Ha Bbixoae u3 koTAaa 2 [40°C n < [90°C,
Apnarpamma 5.4.

* TeMnepaTypa AbIMOBLIX ra3oB Ha BbIXOAE M3 KOTAa 2 |90°C.
Aparpamma 5.5.

I'Ipumep TONAMBO - MUAKOE TOMAMBEO
KoTé € 13BLITOYHBIM AABAEHWEM B KAMEPE CrOPaHKsa U rOPeAKor ¢
BEHTUAATOPOM
HomuHasbHas Tenaoeas MoWwHoCTb - 30 kBT
Temnepatypa yxoaAlvx ra3os Ha BLIXOAE M3 koTAa - 60°C
DdderTrBHAA BLICOTA ABIMOBOW TPYOLI - |2 M
OBWan AAMHA COBAMHNTEABHBIX IASMEHTOB - 2 M, ABa NosopoTa Ha 907

PesyAbTaT B cooTeeTcTBUM C AarpamMmoit 5.1 Tpebyemoe nonepeqHoe ceveHme
ABIMOBOM TPYOLI = |4 cMm.
Schiedel 201 | B
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SCHIEDEL nbIMOXOOHbIE
CUCTEMbI

Pacuer
rnonepeyvyHoro ceyeHusn

TBEpAoOe TONAUBO
OTonuTeAbHblIe KOTAbI C €CTECTBEHHOMU TArou

CMraHme KoKca,
YTAA U APOB

TBEPAOE TOMAMBO = KOKC, YroAb AW ADOBA - OKMFaeTCA B KOTAAX Takoro Tuna

MpW PaspexeHun B TOTIKE KOTAA, A3POAUHAMWYECKOE COMPOTUBAEHME KOTAR W
COEAUHWUTEABHBIX IAEMEHTOB CO CTOPOHBI ABIMOBBIX 3308 NPECAOAEBAETCA 33
C4ET TAMM, COZAABAEMON ABIMOBOW TPYDBOIA.

Tpebyemoe nonepeyHoe ceyeHue » OKMraHne KOKCa 1 Yras.

AbIMOBOW TPY6bl Avarpamma 6.1
» Oxuramme ApoB,

Amarpamma 6.2

MNpumep Teépaoe TonAMBO - ApOBa
OTonuUTeABHbI KOTEA C eCTECTBEHHOM TAroM
HomumHasbHas Tenaosas MolWHOCTL - 30 kBT
Temnepatypa yxoaslLMX ra30B Ha BuixoAe 13 koTAa - 240°C
SPdeKTIBHaA BhICOTa AbIMOBOW TPybbl - |2 M
Obwaa AMHa COBAMHUTEALHBIX 3AEMEHTOB - 2 M, ABa NOBOpOTa Ha 90°

PesyAbTar Tpebyemoe nonepeyHoe ceveHMe AbIMOBON TPYObl ONPEAEARETCH MO
aAvarpamme 6.2 u cocrasaseT |6 oM.
MoryT ucnoas3osaThcA KOTALI € TAron Ao |8 ['a (mpasas wkasa anarpammbl

6.2)
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SCHIEDEL
UNI

PacueT
nonepevyHoro ceyeHun

TBEpAOE TOMNAUBO - APEeBeCHbIE NeAAeTbl.
OTonuUTeAbHblIe KOTAbI C eCTeCTBEeHHOM TArom

AP €BECHbIE MEAAETHI

Tpebyemoe nonepeyHoe ceveHue
AbIMOBOM TPYObI

MNpumep

PesyabTaT

B 3TOM TWNE KOTACB CXUraHWE ADEBECHBIX NMEAAET MPOUCXOAWT MNPU
paspemeHnn B ToMnke KoTAa, A3POAMHEMWYECKOE CONPOTUBABHME KOTAA U
COEAMHUTEABHbIX IAEMEHTOB CO CTOPOHbLI AbIMOBbIX ra30B NPEOAOAEBAeTCA 32
C4ET TAMM, CO3AABACMON ABIMOBOW TPYDOM,

« TemnepaTypa AbIMOBbIX [a308 Ha BbixOAE M3 koTAa = 140°C u < 190°C,
Amarpamma 7.1,

* TemnepaTtypa ALIMOBbLIX ra30B Ha Beixoae u3 koTaa 2 |90°C.
Awmarpamma 7.2,

TBEPACE TOMNAMBO - ADEBECHBIE NEAAETHI

HomuHassHaa Tenaosan mowHocTs - 30 kBT

TemnepaTypa yxoaAlLMX ra3os Ha Buixoae 13 koTaa - [40°C
SpexTvBHAA BLICOTa ABIMOBCH Tpybbl - |2 M

ObLwas AAMHE COBAMHMTEABHBIX IAEMEHTOB - 2 M, ABa NoBopoTa Ha 90°

TpebyemMoe nonepeyHoe ceveHune AbIMOBOM TPyDbl OnpeaAeAseTcs No
avarpamme /.| 1 coctaenseT 16 om,

MoryT MCnoAL30BaTLCA KOTALI C TArON A0 18 Ma

(Npaeas Wwkana avarpammbl /7.1 )

Schiedel 20101
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Aunarpamma 7.1 TBépaoe TONAMBO - APEBECHbIE NMEeAAETbl

OTonuTeAbHblIE KOTABI I 400C

C eCTECTBEHHOMW TAroM
TemnepaTypa yXOAALWMX ra3op
Ha BbIXOAE M3 KOTAA

t 2 140°C u < 190°C
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KaMMHbI C OTKPbITOM TOMNKOM

KaMuHBI C OTKPBITOM TONKOW BeaeacTBUE HU3KMX TEMMEPATYP AbIMOBBIX FA30B M HE3HAYMTEABHOW BEANHMHbI
YyCTaHaBAMBAKOTCS MOABEMHOW CUABI CO CTOPOHbI ABIMOBBIX Fa30B AOMYCKAETCA YCTaHABAMBATD
HEMOCPEACTBEHHO KaMWHBLI C OTKPLITOM TOMKOKM B HEMOCPEACTBEHHOM DAM30OCTH OT AbIMOBOV

TpYbbl. COBAVHUTEALHBIE 3AEMEHTDI OT KaMWHA AOMAKHBI BXOANTH B ABIMOBYIO
Tpyby noa yraom 45°, Pasmepbl TpebyemMoro NonepeyHoro CeYeHna AbiMOBOK
TPYBbI AR KaMIMHA C OTKPLITOW TOMKOM NMPEACTaBAGHBI Ha AvarpaMme

8.1. Beibop ocyluecTBAAeTCA B 3aBUCUMOCTH OT MAOLLBAW OTKPHITOrO
APOCTRAHCTEA TONKK W OBLENR 3GEKTUBHON BLICOTHI ABIMOBON TpYOh

(OT TOUKKM NMOAKAIDHEHWA AQ YCThA).

PAAOM C AbIMOBOM Tpybow

McxoaHbie AaHHBIE Pacxoa AbIMOBBIX Fa30B Ha K&KABIF KBAAPATHBIA METP CEYeHWA TOMKKU PaBEH
AAS AMarpammbi 8. m=>500 kr/u.
Temnepatypa abiMoBbix rasos t = 80°C
Tepmuieckoe conpoTUBAEHME KOHCTPYKUMK TRYORI (I/A) = 0,65 M*K/BT
LLlepoxosaTocTb BHyTpeHHer cTeHkk r= 0,0015 m
MakcumansHan ANAHA COEAMHUTEABHBEX IAEMEHTOB MaKCHMMYM l,5 LY
[oaKkniCHEHME COBAMHUTEABHEIX 3AEMEHTOB K ABIMOBOK TpyBe NoA yraom 45°

Moaaua BO3AYXa AAA TOPEHUA ['pn cTaslmx ceroaHA 0BbI4HBIMI MAOTHBIX OKOHHbLIX KOHCTPYKUMAX YacTo

MO OTAEABHOMY BO3AYXOBOAY ObIBAET HEOOXOANMBIM NMOABOAWTD BO3AYX B MNOMELLUEHWE, TAE YCTAHOBAEH
KamMuH C OTKPLITOM TOMKOW, MO OTASABHOMY BO3AYXOBOAY. | pebyemoe
rlornepeYHoe CceYerHmue Takoro BO3AYXOBOAA MOKHO OTNPEeAEAUTh NO NPaBoi
YacTh anarpammel 8.1, B ocHOBe 3TOM AMarpammbl ASKUT PACXOA MPUTOMHOIO
BO3AYXa Ha | M* NAOLLaAK OTKPLITOM Tomku B pasmepe 360 m*/uac.
[lpw 3TOM NOAPA3YMEBAETCH, YTO HUKAKME APYTUE TOTMAMBOCKMIAIOLIME
YCTPOMCTEA, KOTOPbIE Bbl MOTAM 3aBUPaTh YaCTh BO3AYXA, B AGHHOM
NOMELLEHWI HE SKCOAYATHUPYIOTCH,

Mpumep pacyéTa KamuH ¢ oTKpBITOM TOMKOM, NAOLIaAL cedeHmns Tonku = 0,5 m*, obulasn
5GPEeKTHBHAR BbICOTA ABIMOBON TPYObI - 6 M, AAMHE COBAMHUTEABHBIX
SAEMEHTOB = | M, 06bEM nomeuterus = |50 m?,
Tpebyemoe nonepeuHoe cedeHve AbiMoBor TRYObl Mo auarpamme 8.1 - 25
cm. Tpebyemoe nonepeyHoe CeHeHne BO3AYXOBOAA AAA MOAGHN MPUTOHHOIO
Bo3sayxa - 260 cm® (nNpasas 4YacTb axarpammel 8.1, MHTEPNOAALMA MEXAY
AmHrAMK 200 cm? 1 300 cm?),
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Tab6Auua 8.1 KadeAbHbie neun

HarpesaTeAbHble
KadeAbHble neyu

* AMUEBOR KMPNHY

* kpynHochopmMaTHbie
KepamuYeckue Baoru

* HAMHKEDHOA NAMTEO
AAR DACOAOR M HHTEPLEPOR

* CYXHE CMECH, JOTHPKH, KAEH

Ayune
MOTERHOAR
AAT BOWETO ADMO

Tpebyemoe nonepeyHoe ceveHume

TabAuua Ara pacyéTa AuameTpa Abimosol Tpybel Schiedel UNI,

HEeOBXOAMMOro AAS MOAKAKOYEHMSA K Ha¢EhbHﬂﬁ ne4yu.
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