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SCHIEDIEL 0bIMOXOOHBIE
CUCTEMbI

PacyeT nonepe4yHoro ce4yeHus

OcHOBHbIE MNOJNI0OXEHUS

BN
[lpaBnnbHO NOA0OPaHHbIA [1paBUnbHO NoJobpaHHbIN AUaMeTP NONepPeYHoOro ceveHus AbIMoBOU TpyObl
IMameTp obecneynBaeT ABNSETCA OCHOBHOW MPeANochbInKon A1 6e3ynpeyvHoro yHKUMOHNPOBAHNUS JHoboW

YCTAHOBKM, CxxuratoLiey Tonnmso. COOTBETCTBYIOLLEE CeHeHUe AbIMOBOMU TPYOb!
BMECTE C 3PMEKTUBHON BbICOTOMN AbIMOBOWN TPYObI A0MKHbI ObITb pacCcUUTaHb!
Takum 06pa3oM, 4ToObl He TOMbKO NPEOAONETb a3PoANHAMUYECKOE CONPOTUBIIEHNE
TennoreHeparopa, Ho U obecneynTb 0TBOJ AbIMOBLIX [A30B B PEXUME
pa3peXeHUs Yepes Kpbily B atMocdepy. cnonb3oBaHune XopoLLen 3onsuum,
COOTBETCTBYIOLLIEN KAXKAOMY AMameTpy, obecneumBaeT COXpaHeHWe BbICOKMUX
Temnepartyp AbIMOBbIX ra30B B YCTbe AbIMOBOW TPYObI.

6e3ynpeyHylo aKcnnyaTawmio

QOyHKLMOHaNbHas Haile XXHOCTb CTpemMscb 0becnevnTb QyHKUUOHABbHYIO HAAEXHOCTb U SKOHOMWUYHOCTL padoThl

U 3KOHOMWUYHOCTb IIbIMOBOW TPyObl, KoMNaHus Schiedel co cTaaumn NpoeKTUPOBaHUA NPUAAET OoSbLLIoE
3Ha4eHue NpaBuUIbHOMY pac4eTy NonepeyHoro ceveHns. B TeUueHne MHOruUX neT
Mbl NPeA0CTaBNSAEM B PACNOpsXKeHWe HaLLMX KIMEHTOB MPOCTble B UCMOJSIb30BaHUN
N HaZEXHble pacyeTHbIE AvarpamMmbl No noAdopy nonepevHoro ceveHus AbIMOBOK
TPYObl. HTOObI COKPaTUTL HALLMM NapTHEPaM 3aTpaTtbl BPEMEHW HA TPYAOEMKME
PAcYETbI, 3TW pacYETHbIE AMarpamMmmbl BKIIHOYALOT B OMpeAeneHHbIX paMKax TakxKe
a3p0AMHaAMUYECKOE CONPOTUBIIEHUE COEANHUTENbHBIX SNIEMEHTOB MEXY KOTIOM U
IIIMOBOW TpYbOM.
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Bbibop anarpaMmbl

AHavBuayanbHas OTonuTeNbHbIE KOTSbI, KaK NpaBuiio, NOAKNOYATCA K UHAMBUAYANIbHOW AbIMOBOU
nbiMoBas Tpy6a Tpybe. [uarpammbl 4na pacyeTta nonepeyHoro cevenuns 1.1-7.2 1eNCTBYIOT UMEHHO
N5 TaKKX CJIy4aes.
[1ns pacueta nonepeyHoro ceyeHus AbIMoBoN TPyObl, 06CY XXUBAOLLEWN KAMUH C
OTKPbITOW TOMKOW, HEOOXOAMMO BOCNOSb30BaTLHCS Anarpammon 8.1,
pW onpeAeneHun anameTpa AbIMOBOW TPyObl ANs HarpeBaTenbHOW KadbenbHOW
leyn paspaboTtaHa Tabnuua 8.1

Bbibop avarpammbl [laHHble anarpamMbl NpeAHasHaveHbl A9 pacveTa HeUYYyBCTBUTESbHBIX K BRare,
MHOMOCJIOMHbIX, NPOBETPUBAEMbIX AbIMOX0AHbIX cucTeM Schiedel UNI, paboTtatoLmx
B PEXUME PA3PEXEHUS.

[lnarpaMmbl ans onpepaeneHus Bbibop Anarpammbl 4ns pacyéTa OCyLLECTBASETCA B 3aBUCUMOCTM OT BUAQ
NONepPeYHOro CeYeHus MCMOMNb3YEMOr0 TOMJMBA, KOHCTPYKTUBHBIX 0COOEHHOCTEN TONMBOUCNONb3YIOLLEN
YCTaHOBKM (aTMOCEpPHbI KOTEN, KOTEN € N3ObITOYHBIM JABNEHUEM, FOpenka C

BEHTUJIATOPOM WJIN be3 HEFO), d TdkKKe TeMNeparypbl yXoAsWUX a30B.

I Schiedel 2008
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PacyeT nonepe4yHoro ce4yeHus

Bbibop anarpammbl

ATMocdepHble rasoBble KOT/Ibl
CO CTabMnNn3aTopoM NOToKa U
¢ ropenkamu 6e3 BeHTUNATOpA
(aTMOC(EepPHbIe ropesku)

OTonuTenbHble ra3oBble KOTSbI
C ropesikaMn ¢ BEHTUNATOPOM
N ecTeCcTBEeHHOU TAroun

OTonuTenbHble ra3oBble KOTSIbl
C ropeJfikaMu ¢ BEeHTUNATOPOM
U TArou Ha Bbixoje

n3 Kotna * 0lla

KoHaeHcaLUWOHHble KOTNb

OTonuTenbHble KOTJb

Ha Au3enibHOM TOMJUBE

C ropesikamu ¢ BEHTUNATOPOM
N ecTeCTBEHHOU TAIoOU

OTonuTenbHble KOTJIb
Ha AW3€JIbHOM TOIJINBE
C ropeJikamum ¢ BEHTUNATOPOM

N TArom Ha Bbixoae 3 Kotna * 0lla

OTonuTeNnbHble KOTJbl
Ha TBépﬂOM Tornnuee

OTonuTenbHble KOTNb
Ha ApeBECHDBIX NeJuieTax

KaMWHbl C OTKPbITON TOMKOW

KadenbHble neym

Schiedel 2008

TeMnepaTypbl AbIMOBbIX ra30B AwnarpaMma
oT N0 Ne
> 80°C < 100°C 1.1

> 120°C < 140°C 1.3

TeMnepaTypbl AbIMOBbIX ra30B Hwnarpamma
oT o Ne
> 140°C < 190°C 2.1

TeMmnepaTypbl AbIMOBbIX ra3oB AwnarpaMma
oT o Ne
> 60°C < 80°C 3.1
280¢  <®00c 32
> 100°C < 140°C 3.3
o >140°C  <f9C 34
> 190°C - 3.5
TeMnepaTypbl AbIMOBbIX ra30B AwnarpaMma
oT N0 Ne
> 30°C 3.6
TeMnepaTypbl AbIMOBbIX ra3o0B AwnarpaMma
oT N0 Ne
> 140°C < 190°C 4.1

TeMnepaTypbl bIMOBbIX Fa30B Hwnarpamma
oT file Ne
> 60°C < 80°C 5.1
o280¢  <tw00cC 52
> 100°C < 140°C 5.3
o >140°C  <fcC 54
> 190°C - 5.5
TeMnepaTypbl AbIMOBbIX ra30B AwvarpaMma
oT N0 Ne
> 140°C < 190°C 6.1

TeMnepaTypbl bIMOBbIX ra30B Adunarpamma
oT N0 Ne
> 140°C < 190°C 1.1

TeMnepaTypbl AbIMOBbIX ra30B Hwnarpamma
oT o Ne
> 80°C < 190°C 8.1

Tabnmua 8.1
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cxoaHble faHHble AnA noaodopa
NMHAMBUAYaNbHOU AbIMOBOW TPYOb

EAWHULBI M3MepeHUs
B COOTBETCTBUU C
Me)XAyHapoaHON CMCTEMOW

[lepecyeT oTAENbHbIX € AUHULL
U3MepeHus B MeXAyHapOaHYIO
CUCTEMY

AcxopaHble aaHHble Ans AvnarpaMmm

Bblbop TpebyeMoro nonepeyHoro ceyeHus AbIMOBOW TPyObl OCYLLECTBNAETCA NPU
nomoLum amarpamm 1.1 - 7.2 B 3aBUCMMOCTU OT HOMWUHANBbHOW TEMOBOW MOLLHOCTH
KOTNa U 3PdEKTUBHON BbICOTbI AbIMOBOW TPYObI.

lop apdeKTUBHOW BbICOTON MOHUMAETCS PACCTOAHUE OT TOYKU NOAKIIHOYEHNUS
1oTpeduTeNs K AbIMOBOW TpyOe A0 YCThA.

[lnarpaMmbl NOCTPOEHBI HA OCHOBAaHUW MEXAYHAPOAHOW CUCTEMbI € ANHUL
N3MepPEHU (HOMUHabHAA MOLLHOCTbL B KBT, Tara kotna B [1a).

1 Kkanmac = 1,16 BT

{MM B.CT. = 9,81 [a
ImMbap = 100 [a

1H/M = 1 MNa

1BT = 0,86 kkan/vac
111a = 0,1 MM B.CT.
HlE! = 0,01 mbap

[lpu cocTaBneHun guarpamm ¢ 1.1 no 7.2 ucnonb3oBaHbl cnefgyloljue
UcXxoHble AaHHbIe:

TepMUyecKoe conpoTUBNEHNE [bIMOBO# TPYGb!
[InameTpbl 12-20 cM (1/A) = 0,40 M° K/BT
[InameTpbl 25-60 cM (1/A) = 0,65 M° K/BT

LllepoxoBaToOCTb BHYTPEHHEN NOBEPXHOCTU CTEHKM TPYOLI r=0,0015 M

CoeMHUTENbHbIX 3N1eMeHTOB:
Tepmuyeckoe conpoTtuBneHne (1/A,) = 0,65 M- K/BT
LLlepoxoBaTocTb 1 =0,001 M

[1NuHa coe JUHUTENbHBIX 31IEMEHTOB
(LbIMoxo, AbIMOOTBO/) MakcuMym 2,0 M

BbicoTa coeJMHUTENbHBIX aNeMeHTOoB 0,5 M
MecTHble CONPOTUBNEHUA MOBOPOTOB, YYACTKOB C U3MEHEHUEM KOHDUTYpaLni

CEeYeHuns, UBMEHEHNS CKOPOCTU ABUXXEHUSA NOTOKA B COeAUHUTESIbHBLIX 3IeMeHTax, a
TaK>Xe Ha BXoJe B AbIMOBYLO TpyOy B cyMme paBHbl D.C=1,8.
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PacyeT nonepe4yHoro ce4yeHus

[lpuMepbl pacyeTa

NcxoaHble AaHHble [lpuMepbl OCHOBAHbI Ha CIIEAYIOLLMX 3HAYEHUSX:
OTonuTeNbHas MolHocTb 30 KBT, ahdeKkTMBHASA BbicoTa AbIMOBOW TPYObLI 12 M,

NJMHbI COeAMHUTENBHbIX 3NIEMEHTOB 2 M, 2 noBopoTa Ha 90°

I'Ipmep 1 Tonnueo - NPUPOAHBIN ra3s
ATMOCEPHBIVN ra30BbIW KOTEN C ropesikon 6e3 BeHTunaropa
(aTMOCepHas ropesika);
TemnepaTypa AbIMOBbIX ra3oB nocne crabunmsauuu notoka 80°C;
TpebyeMoe nonepeyHoe ceveHune AbIMOBON Tpybbl no auarpamme 1.1 =14 cm

I'Ipmep 7 Tonnueo - NPUPOAHBIN ra3s
OTONUTENBHBIV KOTEN C TOPENKOW C BEHTUNATOPOM U €CTECTBEHHOWU TArOMU;
TeMmnepartypa AbIMOBbIX ra30B Ha BbIxoAe U3 koTna - 140°C;
TpebyeMoe nonepeyHoe ceyeHue AbiIMoBON Tpybbl No auarpamme 2.1 = 12 M.

MoryT ucnonbsoBartbes Kothbl ¢ Taron fo 11 [a (npasas wkana aarpammel 2.1)

I'Ipmep 3 Tonnueo - NPUPOAHBIN ra3s
KoTen ¢ M3bbITOYHbIM AaBJIEHWEM B KAMEpPE CcropaHus. [ openka ¢ BEHTUNATOPOM.
Temnepartypa AbIMOBbIX ra3oB Ha BbixoJe M3 koTna - 80°C;

TpebyeMoe nonepeyHoe ceyveHune AbIMoBoW Tpydbl no auarpamme 3.1 =12 cMm

[pumep 4 Tonnueo - Xungkoe
OTONUTESIbHBIN KOTEN C rOPESIKON C BEHTUNATOPOM U €CTECTBEHHOW TSrOW;

TeMmnepartypa AbIMOBbIX ra30B Ha BbIxoAe U3 koTtna - 140°C;
TpebyeMoe nonepevHoe ceveHune AbiIMoBOMN TPyObl no anarpamme 4.1 =12 M.
MoryT ucnonb3oBatbes KoTnbl ¢ TAron ao 11 [a (npaeas wkana avarpammsl 4.1)

[lpumep 5 Tonnueo - ApoBa
OTOonUTENbHLIN KOTEN ¢ eCTECTBEHHOWN TSMOU:

Temnepartypa AbIMOBbIX ra30B Ha BbIXoAe U3 KoTna - 240°C;
TpebyeMoe nonepeyHoe ceyveHune AbIMoBOW Tpydbl No guarpamme 6.1 = 16 cM
MoryT ucnonbsoBartbes KoThbl ¢ TAron fo 18 [la (npasas wkana aarpammel 6.1)

I'Ipumep 6 Tonnueo - gpeBecHble nenneThbl
OTONUTENBHLIN KOTEN C FOPENKOW C BEHTUNATOPOM U €CTECTBEHHOMN THAMOMU;
TemnepaTtypa AbIMOBbIX Fa30B Ha BbiXoAe U3 KoTna - 140°C;
TpebyeMoe nonepeyHoe ceveHune AbIMOBON Tpybbl no auarpamme 7.1 = 16 cm
MoryT ncnonb3oBartbes KoThbl ¢ TAron go 18 [la (npasas wkana avarpammel 7.1)

Schiedel 2008 0 ITT—
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PacyeT nonepeyHoro ce4yeHus

[lpupoaHbIN ras
ATMoc(epHble ra3oBble KOTJbl C ropesikon 0e3 BeHTUNAToOpa

CXxwuraHue rasa
B ropesiKkax 6e3 BeHTUNATopa
(aTMOC(hepHble ropeku)

|_|pl/I MCNOJIb30BAHWU 3TOIO TWUMNd KOTJIOB MEXXAY KOTJIOM U IIbIMOBOW prﬁoﬁ
YCTdHABJINBAETCH CTaﬁl/I.'II/ISa"Op [N0TOKd, OCHOBHbIM HA3HAYEHNEM KOTOPOIO
ABJTAETCAH NpeA0TBPdLlUEHWUE HEraTUBHOI O BJIIMAHWA HaA NPOLECC CXUT'AHUA Iad3d
BO3MOXKHbIX KONedaHui Tarv B AbIMOBOY prfie N0 4 BIIMAHUEM PA3NIMYHbIX
[OroAHbIX d)aK"ODOB. AepoanaMquoKoe COMpoTUBIIEHUE cTaﬁmnwsaTopa [NOTOKA

N COEIMHUTESIbHbIX SNEMEHTOB NPE0A0NEBAETCS 3a CUET TArM, CO34aBaEMON
IIbIMOBOW TPYOOM.

Tpe6yemoe nonepeyHoe cevyeHue * Temnepartypa AbIMOBbIX ra3oB nocne crabunmnsaropa notoka = 80°C un < 100°C.

[bIMOBOW TpyObl [narpamma 1.1.
» Temneparypa AbIMOBbIX raszoB nocse crabunmsaropa notoka = 100°C u < 120°C.

Huarpamma 1.2.

» [emnepaTtypa AbIMOBbIX ra30B nocrie ctabunmsatopa notoka = 120°C u < 140°C.
Hunarpamma 1.3.

* Temneparypa AbIMOBbIX ra3oB nocse ctabunmsaropa notoka = 140°C.
Nunarpamma 1.4,

I'Ipumep Tonnueo - NPMPOAHbLIN ras
ATMOCCEPHbIN ra30BbIW KOTES C ropesikon 6e3 BeHTunaropa
HoMWHaNbHasa TensoBas MOLHOCTb - 30 KBT

TeMnepaTypa yxoasLwwumx rasoB nocne crabunmsatopa notoka - 80°C
OMPEKTUBHASA BbICOTA AbIMOBOW TPYObI - 12 M

ObLas anMHa coeAMHUTENbHbLIX SNIEMEHTOB - 2 M, ABa nosopoTa Ha 90°

PesynbtaT B cootBeTcTBUM ¢ Anarpammon 1.1 Tpebyemoe nonepeyHoe ceyveHue AbIMOBOW
TpyObI - 14 CM.

B Schiedel 2008
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Hwarpamma 1.1 [lpupoaHbin ras

ATmocdepHble ra3oBble KOTJbl
c ropenkamm 6e3 BeHTUNSATOpA
TemnepaTtypa yXxoAsiLUMX ra3oB

nocne crabunusauum noToka
t 280°Cn<100°C
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PacyeT nonepe4yHoro ce4yeHus
Hvarpamma 1.3 [lpupoaHbin ras

ATMocepHble ra3oBble KOT/bl
¢ ropenkamm 6e3 BeHTUNATOpA
TeMnepaTypa yXoAsiLUMX ra3oB

nocne ctabunm3auum noToka
t 2120°Cun <140°C
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PacyeT nonepeyHoro ce4yeHus
Hvarpamma 1.4 [lpupoaHbIN ras
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CUCTEMbI

PacyeT nonepe4yHoro ce4yeHus

[lpupoaHbIN ras
OTonuTenbHble KOTNbl C eCTECTBEHHON TAroM

DI

CxuraHuve rasa
B ropeJikax ¢ BEHTUNSATOPOM

Coxuranue NPUPOAHOIO Iad3d B KOTIIAX 9TOI0 TUIa NMPOUCXOANT NPU paspeXeHnu
B TOINKE KOTIJId. ASpO,ﬂ,MHaMMLIeCKOB CONnpoTuBNieHe KOTha U CoeaAnHUTENIbHbIX
INIEMEHTOB NPeoaoJieBaeTCA 3d CYET TArK, CO3AaBAEMON AbIMOBOW prﬁoﬁ

BbiTOBOW ras [1na pacyeTa nonepevHoro ceueHus AbiMoBoW TPYOb!, NOAKIOYEHHON K
TennoreHepartopy, pabotatoLleMy Ha ObITOBOM rase, MOXHO NONMb30BaThCH
amarpamMmmamMu ans npupoaHoro rasa.

Tpeﬁyemoe nonepeyHoe ceyeHue * [emMnepatypa AbIMOBbIX ra30B Ha BbIxoge u3 kotna = 140°C n < 190°C.

[IbIMOBOW TpYObl [narpamma 2.1.
« [emnepatypa AbIMOBbIX ra3oB Ha BbIxode u3 kotna = 190°C.

Huarpamma 2.2.

I'Ipumep Tonnueo - NPpUPOAHLIN ras
OTONUTENBHBIV KOTES C TOPENKON C BEHTUNATOPOM C ECTECTBEHHOMN THAMOM
HoMuHanbHaa TennoBast MOWHOCTb - 30 KBT
TeMmnepartypa yxoasLmux ra3os Ha BbIxoje u3 kotna - 140°C
I PEKTUBHASA BbICOTA AbIMOBOW TPYObI - 12 M
ObLwasa anMHa coeauHUTENBHBIX 3NIEMEHTOB - 2 M, ABa noBopoTa Ha 90°

Pe3y NnbTaT TpebyemMoe nonepeyHoe ceveHune AbIMOBOU TPYObI onpeAenseTcs no anarpamme
2.1 ncoctaBnseT 12 ¢cMm.
MoryT ucnonb3oBatbes KoTnbl ¢ TAron ao 11 [a (npasas wkana avarpammsl 2.1)

Schiedel 2008 L —
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UNI
PacyeT nonepeyHoro ce4yeHus

Hvarpamma 2.1 [lpupoaHbIn ras

OTtonuTenbHble KOT bl

C ropeJikamm ¢ BEHTUIATOPOM

UECTECTBEHHOUN TAION

TeMnepaTtypa yXoAsLiuX ra3oB

Had BbIXOA€ U3 KOTJId
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SCHIEDEL
UNI

PacyeT nonepeyHoro ce4yeHus

[lpupoaHbIN ras
OTonuTenbHble KOTAbI ¢ U30bITOYHLIM JaBlIeHUEM B KaMepe cropaHue

C)XuraHue rasa
B ropeikax ¢ BEHTUNATOPOM

B KoTnax aToro TMna cXuraHue rasa B TonkKe KoTna npoucXoauT npu n3bbITOUHOM
[ABJIEHNN B Kamepe cropaHus. [1Bu>xeHue AbIMOBbIX ra30B Yepes TeNI00OMEHHUK
ocyLLecTBNsAeTCS 6naroaaps HarHeTaHuo B Tonke. AspoauHammyeckoe
CONPOTUBJIEHWE COEAUHUTENBHBIX SNIEMEHTOB NPEOAOSIEBAETCS 3a CUET TSN,
CO3/1aBaeMoN AbIMOBOW TPYOOM.

Tpeﬁyemoe nonepeyHoe ceyeHue * [eMnepartypa AbIMOBbIX ra30B Ha BbIxode 13 koTna = 60°C n < 80°C.

[bIMOBOW TpYObl flnarpamma 3.1.
* TeMnepaTypa AbIMOBbIX ra30B Ha BbIxoAe U3 kotna = 80°C un < 100°C.

Huarpamma 3.2.

* Temnepartypa AbIMOBbIX ra30oB Ha BbixoAe u3 kotna = 100°C un < 140°C.
[narpamma 3.3.

* [eMnepartypa AbIMOBbIX ra3oB Ha Bbixoje u3 kotna 2 140°C un < 190°C.
Huarpamma 3.4.

* TeMnepaTypa AbIMOBbIX Fa30B Ha BbIXxoJe U3 koTna = 190°C.
Huarpamma 3.5.

I'Ipumep Tonnueo - NpUpoAHbLIK ras

<OTEN C U30bITOYHbIM AABJIEHUEM B KaMepe CropaHns U ropesikon ¢ BEHTUNATOPOM
HoMuHanbHasa Tennosas MOWHOCTL - 30 KBT

TeMnepartypa yxoasLmx rasos Ha BbIxoAe U3 koTna - 60°C

SMMPEKTUBHAA BbICOTA AbIMOBOW TPYObI - 12 M

ObLwasn anmMHa coeAMHUTENbHbLIX 3N1EMEHTOB - 2 M, ABa noopoTa Ha 90°

Pe3synbtat B cootBeTCcTBUM C Anarpammon 3.1 TpebyeMoe nonepeyHoe cevyeHune AbIMOBOW
TpyObl - 12 cM.

- Schiedel 2008
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SCHIEDIEL 0bIMOXOOHBIE
CUCTEMbI

PacyeT nonepe4yHoro ce4yeHus

Hwarpamma 3.1 [lpupoaHbIn ras

KoTnbl ¢ M30bITOYHBIM
[laBJIEHWEM B KaMepe CropaHus
C ropenKamy ¢ BEHTUNIATOPOM
TeMnepaTypa yXoAsiLUMX ra3oB
Ha BbIXO/ie U3 KOTNa

t 260°Cun<80°C
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SCHIIEDIEL

PacyeT nonepeyHoro ce4yeHus
Hvarpamma 3.2 [lpupoaHbIN ras
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CUCTEMbBI

SCHIEDIEL 0bIMOXOOHBIE

PacyeT nonepe4yHoro ce4yeHus
HwarpamMma 3.3 [lpupoaHbIn ras
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UNI

SCHIIEDIEL

PacyeT nonepeyHoro ce4yeHus
Hvarpamma 3.4 [lpupoaHbIN ras
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CUCTEMbBI

SCHIEDIEL 0bIMOXOOHBIE

PacyeT nonepe4yHoro ce4yeHus
Hnarpamma 3.5 [lpupoaHbin ra3s
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SCHIEDEL
UNI

PacyeT nonepeyHoro ce4yeHus

[lpupoaHbIN ras
KoHAeHCaLUWOHHbIE KOTJbl

KoHpaeHcaLMoHHbIe KOTJbI,
paboTatoLMe Ha NPMPOAHOM rase,

NOAKNMIOYaOTCA K CUCTEME
Schiedel Avant @ 14 cMm

HafexxHoe yHKUMOHUpoBaHUe AbiIMoBOW TPYObl Schiedel BMecTe ¢
KOHAEHCALMOHHBIM KOTIIOM 0becneynsaeTcsa dnaroaaps npasuiibHOMY noabopy
nmameTtpa (dnarpamma 3.6). Takasa abiMoBas Tpyba HaBceraa 3almTuT Bal
[IOM OT HEKPACMUBbLIX NOATEKOB. JKCMyaTauus B peXKxume NpoTUBOTOKA 3a CHET
3PMEKTUBHOrO TENI00OMEHA NO3BOSIAET AOMONHUTESIBHO SKOHOMUTb SHEPTUIO.

Tpebyemoe nonepeyvHoe ceyeHue

. UcxogHble JaHHble:
IIbIMOBOW TpYObl

* [emnepartypa AbIMOBbIX ra3oB Ha Bbixoe 30°C

« JKCNyaTaums B pexxuMe NpoTuBoTOKa, [narpamma 3.6
» [pebyemas Tara - 0 [la

* [1NMHa coe AMHUTENbHBIX 3NIEMEHTOB - MaKCUMYM 2 M

* [loBopoT 90° Ha BbIX0Ae U3 KOTNA

| Schiedel 2008
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PacyeT nonepe4yHoro ce4yeHus

HvarpamMma 3.6 [lpupoaHbin ras

KoHAeHCaLMOHHbIE KOT bl
(3KcnnyaTauus B peXxuMe NpoTUBOTOKA)
TeMnepaTypa AbIMOBbIX Fa30B

Hd BbIX0O4€ U3 KOTJld
t >30°C
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HoMUHanbHasa TennoBad MOLHOCTb B KBT

[lpumMeyaHue:

Schiedel 2008

SCHIEDIEL 0bIMOXOOHBIE

CUCTEMbBI
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9 deKTMBHaAA BbiCOTa AbIMOBOWN TPYObI B M

[1nsi KOHAEHCALMOHHBIX KOTOB 60bl
NOMKeH ObITb onpeaenér
NOXXanyicTa, B TEXHUYEC

el MO

LIHOCTW AUaMeTp AbIMOBOW TPyObl

pac4yeToM. B cnyyae HeobxoAMMoCTW odpaTuTecs,

KUK 0T aen KomnaHuu Schiedel.
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SCHIEDEL
UNI

PacyeT nonepeyHoro ce4yeHus

JXuakoe TonjuBo

OTonuTenbHble KOTNbl C eCTECTBEHHON TSAroMn

C)XuraHuve XuaKkoro TonnuMea
B IOPEJIKaX C BEHTUJIATOPOM

CoKuraHwe >XMAKoro TonsmBea B KOTNax 3Toro Tmna npoucxoamuT npu paspeKeHuu
B TONKe KoTna. A3poAMHAMUYECKOE COMPOTUBIIEHNE KOTNA U COEANHUTENbHbIX
3JIEMEHTOB CO CTOPOHbI AbIMOBbIX 2308 NPEOJOSIEBAETCH 32 CUET TAMM,
CO31aBaeMOMN AbIMOBOW TpydOW.

Tpe6yemoe nonepeyHoe ceyeHue * [eMnepartypa AbIMOBbIX ra3oB Ha Bbixode 13 koTna = 140°C u < 190°C.

AbIMOBON TPYObI

Huarpamma 4.1.

 TeMnepaTypa AbIMOBbIX Fa30B Ha BbIxoAe U3 kotna = 190°C.

Huarpamma 4.2.

I'Ipumep Tonnueo - XugkKoe TonNnUBoO

OTonuTesbHbIW KOTEN C TOPENKOW C BEHTUNATOPOM U €CTECTBEHHON TAron

HoMuHanbHas TennoBas MOWHOCTL - 30 KBT

TeMnepaTypa yxoasLmx ra3oB Ha BbIxoe U3 kotna - 140°C

SMMPEKTUBHASA BbICOTA AbIMOBOW TPYObI - 12 M

ObLwasn anmMHa coeAMHUTENbHbLIX 3NIEMEHTOB - 2 M, ABa nosopoTa Ha 90°
Pe3ynbTar TpebyemMoe nonepeyHoe ceveHne AbIMOBOW TPyObl onpeaenseTcs no avarpamme

4.1 n cocTaBngeT 12 cM.

MoryT ucnonbsoBatbesa Kothbl ¢ Taron go 11 [a (npasas wkana guarpammol 4.1)
B Schiedel 2008
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SCHIEDIEL 0bIMOXOOHBIE
CUCTEMbI

PacyeT nonepe4yHoro ce4yeHus

Hvarpamma 4.1 XXuakoe Tonnmeo

OTonuTenbHble KOTJIbI

C ropeJsikaMu ¢ BEHTUNATOPOM
U eCTeCTBEHHOMN TAron
TeMnepaTtypa yXoAALUX ra3on

Ha BbiXoJie U3 KoTna
t 2140°Cn < 190°C

Pacuer
Mo
EN 13384 yacTtb 1

Schiedel 2008
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CUCTEMbI

PacyeT nonepe4yHoro ce4yeHus

JXuakoe TonuBo
OTonuTenbHble KOTAbI ¢ U30bITOYHBIM AaBlIeHUEM B KaMepe cropaHus

C)XuraHue Xuakoro Tonnauea
B NOPEJIKaxX ¢ BEHTUIIATOPOM

CoKMraHue XXuaKoro TonnmMBa B KOTNIAx 3TOro TUNA NPOUCXOANUT NPU U3ObITOUHOM
[IABJIEHUN B Kamepe cropaHus. [Bu>keHune AbIMOBbIX a30B Yepes TENI00OMEHHMUK
ocyLLlecTBNAeTCS 6naroaaps HarHeTaHMo B Tonke. AsponHamnyeckoe
CONPOTUBJIEHNE COEAUHUTESbHBIX SNIEMEHTOB NPEOJOSIEBAETCS 3a CHET TSI,
CO3/1aBaeMoN AbIMOBOW TPyOOM.

Tpe6ye|v|oe nonepevyHoe cevyeHune * [emnepatypa AbIMOBbIX ra30B Ha BbIxoje u3 kotna = 60°C u < 80°C.

IIbIMOBOM TPYObI [lnarpamma 5.1.
» [eMnepatypa AbIMOBbIX ra3oB Ha Bbixoje 13 kKotna = 80°C u < 100°C.

[lunarpamma 5.2.

* Temnepatypa AbIMOBbIX ra30B Ha BbIxode u3 kotna = 100°C u < 140°C.
[unarpamma 5.3.

* [emnepatypa AbIMOBbIX ra3oB Ha BbIxode u3 kotna = 140°C un < 190°C.
[luarpamma 5.4.

* [eMnepartypa AbIMOBbIX ra30B Ha BbIXxoJe U3 koTna = 190°C.
lunarpamma 5.5.

I'Ipmep Tonnueo - XXuUgKoe ToNNUBO
KoTen ¢ M30bITOYHbIM AaBJIEHWEM B KAMEPE CrOPaHUs U rOPesKon ¢ BEHTUNATOPOM
HoMuHanbHas TennoBas MOWHOCTbL - 30 KBT
TemnepaTtypa yxoAsaLumx rasoB Ha Bbixoje U3 kotna - 60°C
IO PEKTUBHASA BbICOTA AbIMOBOW TPYObI - 12 M
Obwas anMHa coeAMHUTENbHbLIX 3NIEMEHTOB - 2 M, ABa nosopoTa Ha 90°

PesynbTtart B cooTBeTCTBUM ¢ Anarpammon 5.1 Tpebyemoe nonepeyHoe ceyeHue AbIMOBOK
TpyObl - 14 CM.
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PacyeT nonepeyHoro ce4yeHus
[narpamma 3.1 XXuakoe TonnmBeo
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PacyeT nonepe4yHoro ce4yeHus
[vnarpamma 3.2 XXuakoe TonniMeo
AaBJIEHUEM B KaMepeE CI OpPpaHuA

C IopeJyikaMu C BEHTUNATOPOM

TemMnepartypa yxoasilMxX rason

KoTnbl ¢ U30bITOYHBIM
Ha BbIXOZl€ U3 KOTJid

t

e e

coodoooobosolbe sod oo

—F-——f-———A————F ===

R R E—— S ——

|

piniaininiet Animies il itk stk Skt

—_——— —_—b——— -—-—I-———:————-I————-I-———
|

- L L D D D
|

——— ——L___ ___J____F___L___J___

T

‘T _ ]
| | |
Crr _ |
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| I
o _ |
| | |
ol _ '
| | | | |
ol _ '
| | | | |
- - ] ] [ —
| | | | |
Crr _ |
| | | | |
2._ |||||||||||||||||| S S T P —
| | | | |
ol _ '
| | | | |
Q- AT A A
I |
| | | |
I i
e mm e ————— e —
_ |
| |
_ i
_ "
_ ]
_ "
1

—_————-—_———

i
0
————

|

I
—_— ===

I

|ll||Tlllll|"l|l|l|l|llll

____i_---

B s e - ---L----:---—-l—---l—--- N g —— - - - - - -
-._——
|
B —
|
)
_I.___
I

e e —_——
| | | | | |
| ] | | | |
| | | | | |
| ] | | | i
| | | | | ]
| ] | | | i
AT - - T T - —
| ] | | | i
| | | | | ]
| ] | | | i
e e e o — —  — — — —
| ] | | | |
| | | | | ]
| ] | | | |
N P NP (D SN I S R S—
o .
T T i
| | | | ] | | | | ]
_ _ “ T 1 o0 10
i | | | ] | | | | ]
[ I A _":i "
OO0 O O o - OO0 0O O O - - O~ © 1D
O00CO O O O O OO~ IO &+ ™ N =
SOPOROI § ™ N —
1

1) 9 9L00HITION BedoLLU31l BBHILEHUWNOH

30
217

25

JhdeKTUBHAA BbiCOTa ibIMOBOMN TPYObI B M

4

Pacuer

Mo

EN 13384 yacTtb 1
Schiedel 2008



UNI

SCHIIEDIEL

PacyeT nonepeyHoro ce4yeHus
[narpamma 3.3 XXnakoe TonnmBeo
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PacyeT nonepe4yHoro ce4yeHus
[varpamma 3.4 )Xuakoe TonnMeo
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PacyeT nonepeyHoro ce4yeHus
[narpamma 5.5 XXuakoe TonjmBeo
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PacyeT nonepe4yHoro ce4yeHus

TBepaoe TonnuMeo
OTonuTenbHble KOTNbl C eCTECTBEHHON TAroM

CXuraHue KoKca,
yrna u ApoB

Wil Wy i )

TBépﬂoe TOMJUBO - KOKC, YT OJIb UK AP0Bd - CKUITdEeTCH B KOTJIIAX TAKOIO TUMNA
[PUN PA3PEXEHUW B TONKE KOTJId. ASpO,ﬂMHaMMLIeCKOG COMpPOTUBJIIEHUE KOTJId U

COEZIMHUTENbHBIX 3NIEMEHTOB CO CTOPOHbI IbIMOBbIX ra30B NPeoioNieBaeTCs 3a CHET
TArW, cO3/jaBaeMon IbIMOBOW TPyOoU.

Tpebyemoe nonepeyHoe cevyeHue » Cxuranme Kokea u yrns.

IbIMOBOM TPYObI [lnarpamma 6.1.
« CXXuraHue apos.

[narpamma 6.2.

ﬂpMMep TBépaoe TonnuBoO - gpoBa
OTONUTENbHbIN KOTES C eCTECTBEHHOW TArOU
HoMuHanbHasa Tennosas MOLWHOCTL - 30 KBT

TeMnepartypa yxoAsLux rasoB Ha BbIXoJe U3 Kotna - 240°C
IO PEKTUBHASA BbICOTA AbIMOBOW TPYObI - 12 M

ObLwasa anMHa coeauHUTENbHBIX 3NIEMEHTOB - 2 M, ABa nosopoTa Ha 90°

PesyanaT TpebyeMoe nonepeyHoe ceveHune AbIMOBOMN TPYOb! onpeAenseTcs no anarpamme
6.2 N COCTaBNseT 16 CM.

MoryT ucnonbsoBartbes KoThbl ¢ TaAron go 18 [la (npasas wkana avarpammesl 6.2)
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PacyeT nonepeyHoro ce4yeHus

[narpamma 6.1 TBepaoe Tonnueo - yrosb

OTonuTeNibHble KOT bl

C eCTeCTBEHHOMN TArou
TemnepaTtypa yxoAaLluX ra3oB
Ha BbIXxo[e U3 KOTNa

t >240°C
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CUACTEMDI
PacyeT nonepe4yHoro ce4yeHus
[lnarpaMma 6.2 TBepaoe Tonnmeo - gpoBa

OTtonuTtenbHble KOT bl 2 4000

C eCTeCTBEeHHOU TAroun
Temnepartypa yxoasiLimx rasoB
Ha BbIX0o4e U3 KOoTna
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PacyeT nonepeyHoro ce4yeHus

TBépnoe TOMJINBO - AipeBECHbIE NEJJIETDhI.
OTonuTenbHble KOTNbl C eCTECTBEHHON TSAroMn

ﬂpeBeCH bl€ MNeJieTbl

B 3TOM TUNE KOTNOB CXXUraHue APeBECHbIX NENSET NMPOUCXOAUT MPU Pa3pPeXKEHUM
B TOMKe KoTna. AapoJMHaMuyeckoe ConpoTUBIEHUE KOTNA U COEAUHUTENbHbIX
3JIEMEHTOB CO CTOPOHbI [IbIMOBbIX ra30B MPE0A0NIEBAETCS 32 CHET TArM,
CO3/aBaeMon AbIMOBON TpyOOW.

Tpebyemoe nonepeyHoe ceyeHue - [eMnepatypa AbIMOBbIX ra30B Ha Bbixo4e U3 kotna = 140°C u < 190°C.

[bIMOBOM TPYOb! llnarpamma 7.1.
* Temnepatypa AbIMOBbIX ra30B Ha BbIXxode U3 kotna = 190°C.

[lunarpamma 7.2,

I'Ipumep TBépaoe TONNUBO - gpeBecHble nenneTbl
HoMuHanbHas TennoBas MOWHOCTb - 30 KBT
TeMnepaTypa yxoAasLwwumx ra3oB Ha BbiIxode u3 kotna - 140°C
OO PEKTUBHASA BbICOTA AbIMOBOU TPYObI - 12 M
ObLas anMHa coeAMHUTENbHbLIX 3NIEMEHTOB - 2 M, ABa noBopoTa Ha 90°

PesyanaT Tpebyemoe nonepevyHoe ceveHune AbIMOBON TPYOLI onpeAenseTcs no gnarpamme
/.1 n cocTaBnseT 16 cM.

MoryT ucnonbsoBatbes Kothibl ¢ Taron ao 18 [a (npaBas wkana auarpammel 7.1)

B Schiedel 2008
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PacyeT nonepe4yHoro ce4yeHus

lwarpaMmma /.1 TBepaoe Tonnueo - ApeBeCHbIe NenneThl

OTtonuTtenbHble KOT bl 1 4000

C eCTeCTBEeHHOU TAroun
Temnepartypa yxoasiLimx rasoB
Ha BbIX0o4e U3 KOoTna
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PacyeT nonepeyHoro ce4yeHus

[lwarpamma /.2 TBepaoe TonnanBo - ApeBecHble NenneThbl

OTonuTeNibHble KOT bl

C eCTeCTBEHHOMN TArou
TemnepaTtypa yxoAaLluX ra3oB
Ha BbIXxo[e U3 KOTNa

t >190°C
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PacyeT nonepe4yHoro ce4yeHus

KaMWHbI C OTKPbITOU TOMKOW

KaM1Hbl C OTKPbITON TOMKON
yCTaHaBMBalOTCH
HenocpeACTBEHHO

PAZIOM C bIMOBOMN TPYOON

AcxoaHble AaHHble
ANA aarpammbi 8.1

[lopaya BO3AyXa AJiA NOPEHUA
Mo OTAEJIbHOMY BO34YX0OBOAY

[lpumep pacyeTa

Schiedel 2008

SCHIEDIEL 0bIMOXOOHBIE
CUCTEMbI

BernecTBUe HU3KUX TeMnepaTyp AbIMOBbIX Fa30B U HE3HAUMTESIbHOW BENMUYMHBI
NOABEMHOWN CUIbl CO CTOPOHBI AbIMOBBIX A30B AOMYCKAETCH YCTaHABMBATh
KaMUHbI C OTKPLITON TOMKOW B HEMOCPEACTBEHHOW OIM30CTH OT AbIMOBOW TPYObI.
CoeMHUTENbHbIE S3NEMEHTbI OT KAMUHA AOMKHbI BXOAUTb B AbIMOBYLO TPyOy

noA yriiom 45°. Pasmepbl TpebyeMoro nonepeyHoro cevyenuns AbIMoBon Tpyobl

1151 KAMWUHA C OTKPbITOW TONKOW npeacTasneHbl Ha anarpamme 8.1. Boibop
OCYLLECTBNAETCS B 3aBUCUMOCTU OT MIIOLLAAN OTKPLITOrO NPOCTPAHCTBA TOMKM U
o0LLEN 3PIEKTUBHOMN BbICOTbI AbIMOBOWU TPYObI (OT TOUKMU MOAKIIKOYEHUS A0 YCTHA).

Pacxoa AbIMOBbIX ra30B Ha KaXXAblW KBAAPATHbIW METP Ce4eHUs TOMKN paBeH
m=500 Kr/u.

Temnepartypa AbIMOBbIX rasos t = 80°C

TepMuyeckoe ConpOTUBNEHUE KOHCTPYKLMK TpyObl (1/A) = 0,65 M°K/BT
LLlepoxoBaTocTb BHYyTPEHHEN cTeHKM 1=0,0015 M

MakcumanbHasa anMHa coeAMHUTENbHbLIX 3IEMEHTOB MakcMym 1,5 M
[logknoyeHne coeAMHUTENBHbIX 3NIEMEHTOB K AbIMOBOM TPyOe noA yriioMm 45°

[lpn cTaBLIMX CETOAHS 0ObIYHBIMM MAOTHBIX OKOHHBIX KOHCTPYKLMSX YacTo BbiBaeT
Heo6Xx0AMMbIM NOABOANTL BO3AYX B NOMELLEHUE, IAe YCTAHOBMNEH KaMUH C
OTKPbITO TOMKOM, N0 OTAENbHOMY BO3AyX0BoAy. TpebyeMoe nonepeyHoe ceveHme
Takoro BO3JyX0B0oAa MOXXHO OMpPeeNuTb Mo NPaBoit YacTu amarpaMmbl 8.1. B
OCHOBE 3TOii AnarpamMmMbl NEXUT pacxo] NPUTOYHOTO BO3ayXa Ha 1 M° nnowam
OTKPbITO TOMKM B pasmepe 360 M/4ac. [pu 3TOM NoApasyMeBaeTCs, YTO HUKAKUE
Npyrue TONMBOCXKUratoLLMe YCTPOMCTBa, KoTopble Bbl MOrnM 3abupaTh YacTb
BO3/yXa, B JAHHOM MOMELLEHUN HE SKCMIyaTUPYHOTCS.

KaMWH C OTKpbITOW TOMKOM, nnoLagb ceveHus Tonku - 0,5 M°, obLuas athdekTMBHaA
BbICOTa AbIMOBOW TPYObI - 6 M, ANIMHA COEAMHUTESIbHBIX SNEMEHTOB - 1 M, 0O BEM
noMeLLeHuns - 150 M’

TpebyeMoe nonepeyHoe ceveHne AbIMOBON TPyObl No anarpamme 8.1 - 25 cm.
TpebyeMoe nonepeyvHoe ceveHne Bo3ayxoBoaa ANd nojayvn npuToYHOro Bo3ayxa

- 260 oM’ (npaBas YacTb AnarpaMmbl 8.1, MHTepnonAUMS MexXay NmHusMiU 200 oM™ 1
300 cm).
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[vnarpaMma 8.1 KaMUH ¢ OTKPbITOWN TONMKOMW

TeMnepaTtypa yXoAsLiuX ra3oB
t =80°C
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[Inowagb OTKPbITOU TONKU B M’

1,0

0,9

0,8

0,7

0,6

0,5

0.4

0,3

0,2

[lonepeyHoe ceveHne AbIMOBOU TPYyObl B CM

5 10

JhdheKTUBHAsA BbICOTA
AbIMOBOM TPYyObl B M

15

noLab BO3AyX0BO4A NPUTOUHOTO BO3AYXA B CM’

50 100 150 200 250

O6beM nomelLeHus B M°

300 350
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PacyeT nonepe4yHoro ce4yeHus

Tabnuua 8.1 KagenbHble neyn

HarpeBaTean bl€
Ka(bel'lebIe Ne4yn

Tpeﬁyemoe nonepeyHoe ceyeHue ObpaTuTe BHUMAHWE Ha HeXxXenaTtesbHbIW NOACOC BO3AyXa

Tabnuua ansa pacyéta anameTpa AbiMoBoi Tpyobl Schiedel UNI,

HEOﬁXOﬂMMOFO ONA NoOAKJNMKOYEeHUA K KaCIJeanOﬁ Ne4vu. Tabnuuya 8.1
[Inowjanb O61bEM no::fx:::“ 6.[|.I4aMeTp NbIMOBOM
noMeLyeHus (M’) rnomelLleHus o CIJenbEOFI o Tpyobi Schiedel UNI O (cm)
npu BbicoTe H=2,6 M M \ MWH. apPeKTUBHasA BbICOTA
M 4 M 8 M
16 - 22 40 - 60 3,0 16 16

30 - 35 80 - 90 4.5 18 18

40 - 20 105 - 130 6,5 20 18

Schiedel 2008 ... S —
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OI'IPOCHbIITI JINCT ANA pacqéTa fnonepevyHoro ce4eHunA

3aKa34yuk

LOeiMoBas Tpyba

TennoreHepaTtop

Pa3Mepbl

Oupma:

[lpum..

Ynuua:

Ynuua:

[ opon:

CTpouUTENbHLIN 00BEKT:
HasBaHue:

[ opon:

Ten.:

Ten.:

Qdakc:

Dakc:

BepxHaa YacTb Hag KpoBnen

40

BbicoTa Haj ypOBHEM MOPS M
MecTo ycTaHOBKM [ loMellleHKne KoTeNbHON JKuJoe nomelleHue
HoBas MMEtoLLIasCS caHaLus
[ lpon3BoAUTEN: A A
' BoicoTa Hap Kpoenel
Tun: p
Harpy3ka: [TonHas YacTu4yHas Y o6
-l 1Las
HoMuHanbHas ﬁ | aQeKTBHaS
TennoBast MOLLHOCTb KBT Bbicota B xonoaHoi BbICOTa AbIMOBO
obnacTu TpyObl
Pacxol IbIMOBbIX ra30B KI/Y
Temnepatypa [bIMOBbIX ra30B °C .,
Makc./Tpebyemasn Tara [a O61Lias mHa
Copepxanue CO, % | ) OTAEMbHbIX
e __ _ JJNIEMEHTOB
Obwas anmna NbIMOBO# Tpy6bl
Tonnueo Tun cXxuraHus CORAMHUTEIbHBIX
g g 3NIeMEeHTOB moooo -
[ lpupoiHbIN ras ATMOCHEPHBIN L I i
CXXWKEHHBINA ras Paspexenue Eagles -

b a4 BblCOT4
bbITOBOM ras [lon MSﬁbIIOHHbIM N1aBJIeHUEM T COBARNTE NbHbIX
’KMIIKOE TOMUBO OTKpPbITbIN KAMUH +3nemems
[lenneTsl
IlpoBa 3bICOTA OTKPLITOU TOMKK CM
KoKc / yronb |IupuHa oTKpbITOU TOMKK CM

CoeguHUTENbHbIE NEeMEHTb LbiMoBag Tpyba
Matepuan: CM CM
ObLaa anmnHa y4acTkoB CM CM
BbicoTa Haj KpoBien CM CM
BbicoTa B xonofHoi obnactu CM CM
JMeKTUBHASA BbICOTA CM CM
LnameTp CM CM
Matepuan BHyTPEHHEN CTEHKM
TonluHa CTEHKM MM
[10BOPOTHI:
» KONMYeCTBO LLIT. LLIT.
* Yron
» QopMa
[logkntoyeHue K 1IMoBOU Tpybe: 45° 90°

TonwuHa MaTepuan
BMecTe ¢ usonsauuen CM
ObnuioBKa CM
ochiedel 2008



