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Cneundumkauma Ha KOXXyXoTpyouaTbIi Tens1006MeHHUK

Process specification
for
E 102
1st waste heat boiler
TexHonornyeckue TpeboBaHus
ansa
E 102

1-bIW KOTEN-yTUnNu3aTop

Pepakuusn OnucaHue Oarta U3rotoBneH Mpos.. YTBepKA.
0 MepBas pegakuns May 08, 2015 TANA SERG KW
1 O6Lwas pegakums Jul 07, 2015 LYUM SERG KW
2 MocnegHsia pegakums Nov 26, 2015 TANA PLEO KW
| |
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PacueTHbIn BapyaHT 0O6.kncn.ras + Hac.cepH.k-ta(cp.T camoro Tenn.mec.)
Tun no TEMA NXN CneumnanbHbii Pacuy. HapyxH. noBepxH. Ha ysen 1) 64.4 M2
Harpyska 4460 MO>x/4 YCT.HapyH.NOBEPXHOCTb Ha y3en 1) 119 M2
CpepfHsia pa3HOCTb TeMN. 343 °C Yuncrno kopnycoB Ha annapat 1
Ckopp. CpefH. pa3HOCTb TEMN-P 343 °C
Paboune gaHHble
MexTpy6HOe NpocTpaHCTBO Tpy6GHOEe NpoCcTpaHCTBO
Onucaxue cpeabl KoTtnosas Boga / nap TexHonorn4yeckui ras
O6wuin pacxon 14) 28345 6645 Kr/4
Pacxop rasa 14) 2835 6645 6645 Kr/4
Pacxopn xungkoctu 28345 25511 Kr/4
Temnepartypa 275 275 975 410 °C
[aBneHve 59.65 0.12 Kr/cM2 n36
Mepenag faBn. Makc. AONYCTUMBIA/pacyeTH.  2) / / 251 mbap
Mepenag faBneHus Mo LWTyLepamM BKIHOYeH Het
[MnoTHocTb rasa 30.5 0.348 0.637 Kkr/m3
BsaskocTb rasa 0.020 0.047 0.030 cls
MonekynspHas macca rasa 18.02 3241 32.42 Kr/kmon
TennoémkocTb rasa. 4.509 1.251 1.112 kx/kr °C
TennonpoBOgHOCTL ra3a 0.0522 0.0809 0.0450 Bt/m °C
Touka pocbl 3) 275 222 °C
[MNOTHOCTb XNAKOCTU 759 759 Kr/m3
BsiskocTb XnakocTtu 0.10 0.10 cl3
[MoBepXH. HATSX. XKUAKOCTH 20 20 OunH/cm
YaenbHas TeNNOEMKOCTb XUAKOCTU 5.218 5.218 kx/kr °C
TennonpoBOAHOCTb XWUAKOCTU 0.5823 0.5823 Bt/m °C
Temn. kuneHus 275 °C
CkpbiTas TennoTa 1573.6 KIx/Kr
ConpoT.3arpsi3HeHNIo (C HapyXHol noB.Tpy6) 1) 0.0001 0.0001 (B-Mm2-°C)/kkan
MnéH.koadp.(ccbinka Ha Hap. NoB. Tpyo) 12313 56.7 Bt/m2 °C
Koadp. Tennonepenayun (umct./3arp.) 56.1 / 31.9 Bt/m2 °C
CpepnHsia TemnepaTtypa Metanna 4) °C
CocTtaB
AproH 0.66 Monb%
[Byokuchb yrnepoa 2.27 Monb%
Okucb a3oTa 95 ppm
AsoTt 55.01 Monb%
[iByokuch asoTa 5 ppm
Kucnopog 3.00 Monb%
Ouokeng cepbl 16.06 Monb%
Tpwokena cepbl 0.54 Monb%
Bopa 100.00 22.44 Monb%
MexaHu4yeckue AdHHbIE (OAMH Kopnyc)

Pacnonoxenue HapyxHoe
Pacuy. TemnepaTtypa (MuH.) -31 -46 °C
Pacuy. TemnepaTtypa (makc.) 5) 289 1100/ 299/ 470 °C
PacuyeTHoe gasneHue (MuH.) Bakyym -0.05 Kr/cm2 n36
PacuyeTHOe gaBneHue (Makc.) 73.4 0.2 Kr/cm2 n36
Konunyectso npoxogos [MepeKkpecTHbIN NOTOK 1
Pacuy. cpegHas Temnepatypa meTtanna °C
Pacuy. Temnepatypbl Tpy6HOro npoctpaHcTBa (Makc.) nepegHero guuwa / Tpy6 / 3agHero gHvwa
Knacc no TEMA TEMA Class R / Special |CTpouTenbHble HOpMbI EN
OpueHTauus [Opn3oHTanbHbIN CHSITUE MeXaHWY. HanpshkeHus! B cooTB. ¢ Hopmamu
Koxyx (1bif oTcek)
HasHaueHne nsonaumm [opsu. KOHCTpYKUMOHHbIV MaTepuan Yrn. cT.
TonwmHa nsonauum 200 MM [Lonyck Ha Koppo3uio 1.6 MM
BHyTp. ouametp 6) 940 MM OT160MHUK (BXOQ MeXTpyY6.np-Bo) Oa
Koxyx (201 oTcek)
HasHaueHne nsonaumm [opsu. KOHCTpYKUMOHHBIM MaTepuan Yrn. cT.
TonwmHa nsonauum 200 MM [Lonyck Ha Koppo3uto 1.6 \ MM
BHyTp. ouametp 7) 1300 MM OT160MHUK (BXOQ MeXTpY6.np-Bo) Oa
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Tpy6ku (NnepBas cekuus)
SdpdhekTnBHaAA anvHa 2500 MM KOHCTpYKUMOHHBIV MaTepuan Yrn. cT.
Konuuectso Tpy6 37 Bug wara [oBepHYTbIN TPeyronbHUK
BHewHun gnametp 76.1 MM LWar 108 MM
BHyTp. gnametp 63.5 MM YCT.HapyH.NOBEPXHOCTb Ha y3en 1) 22.1 M2
MeTannuyecknii BKnaabiLl Bbixoag n Bxopg,
TpyGku (BTOpas cekuus)
OdekTBHAsS AnNvHa 5550 MM KOHCTpYKUMOHHBIM MaTepuan Yrn. cT.
Konuuectso Tpy6 108 Bug wara [oBepHYTbIN TPeyronbHUK
BHewHun gnametp 48.3 ‘ MM War 70 MM
BHyTp. guametp 39.3 MM YCT.HapyXH.NOBEPXHOCTb Ha y3en 1) 91.0 M2
MeTannuyecknii BKnaabiLl Bxopn
Tpy6ku (6arinac BTOpon cCeKuum)
OddekTBHAsS AnNvHa 5550 MM KOHCTpYKUMOHHbIV MaTepuan Yrn. cT.
Konuuectso Tpy6 1 Bug wara
BHewHun gnametp 323.9 MM LWar MM
BHyTp. gnametp 8) 263.9 MM YCT.HapyH.NOBEPXHOCTb Ha y3en 1) 5.65 M2
MeTannuyeckuin BKnaabiLl Bxopn
TpyOHas pelueTka (nepBasi CeKLUA)
KOHCTpYKUMOHHBIM MaTepuan 9) Yrn. cT.
[Lonyck Ha Koppo3uto (UTor) 10) 1.6 MM
TpyGHas pelueTka (BTopas CEKLUA)
KOHCTpYKUMOHHBIV MaTepuan 11) Yrn. cT.
[Lonyck Ha Koppo3uto (UTor) 10) 1.6 MM
Meperopoaku (1bi oTCek)
Tun neperopogkun Tonbko onopa
|KOHCprKL|VIOHHbIl7I matepuan \ Yrn. cT.
Meperopoaku (2om oTcek)
Tun neperopogkun Tonbko onopa
|KOHCprKLI,I/10HHbIl7I matepuan Yyrn. cT.
Kamepa 3agHen yactu (Koxyx (1bih oTcek))
HasHaueHne nsonaumm 12) KOHCTpYKUMOHHBIM MaTepuan 12) Yrn. cT.
[Lonyck Ha Koppo3uto 1.6 MM
BxopHas kamepa (Koxyx (201 oTcek))
HasHaueHne nsonaumm 12) KOHCTpYKUMOHHbBIM MaTepuan 12) Yrn. cT.
Lonyck Ha Koppo3uio 1.6 MM
Kamepa 3agHen yactu (Koxyx (2o oTcek))
HasHaueHne nsonaumm 3) lopsiuuii / oborpes KOHCTpYKUMOHHbIM MaTepuan C-Mo
TonwmHa nsonaumnm 300 MM [onyck Ha Koppo3uto 1.6 MM
ﬂaHHbIe wrtyuepoB
Ccbinka Kon-Bo Pa3mep OnucaHue Oet. nHd-ums.
Al 1 Bxog TexHonormnyeckoro rasa MpucoeanHsieTcsa k Kamepa cropaHus
A2-3 2 DN 80 Bxog kotrnosou Boapb! (1bin 0TCEK) OnyckHasi Tpy6a
A4-5 2 DN 80 Bxop koTrnoBow Boapl (2011 OTCEK) ‘OI'IyCKHaﬂ Tpyba
B1 13) 1 DN 450 BbIxoa TeEXHONOrMYeckoro rasa
B2-3 2 DN 100 Bbixog KoTrnoBsoit Bogbl/napa (1” cekums) MoabemHas Tpy6a
B4-5 2 DN 100 Bbixoz KOTNoBo Bogbl/napa (2” cekums) TMoabemHas Tpyba
D1-4 4 DN 50 OpeHax
2 H1-5 5 DN 150 CmoTpoBON MoK
M1 1 DN 600 ITiok (NpomexyTovHasi kKamepa)
2 M2 15) 1 Tok
T1 1 M3amepeHue Temnepatypbl NOBEPXHOCTY (B
T2 1 DN 150 [atynk TemnepaTtypbl (TEXHON. ra3) ‘
T3-4 2 DN 25 [atynk TemnepaTtypbl (TEXHON. ra3)
2 u1,2 2 DN 50 Mepunogunyeckas npogyska OpocuTenb
2 u34 2 DN 50 MMyckoBon nap ‘Opocmenb
OnyckHas Tpy6a nogpo6HocTu (conno A2-3)
OT Bxoaa Tpy6.peLl. go loi noab ‘MVIHVIMaJ'IbHOG MM IOT BbIX.TPY6.peLu.no 201 nogbLem ‘MVIHVIMaJ'IbHOG MM
OnyckHas Tpy6a nogpo6HocTu (conno A4-5)
OT Bxoaa Tpy6.peLl. go loi noab ‘MVIHVIMaJ'IbHOG MM IOT BbIX.TPY6.peL.no 201 nogbLem ‘ 2400 MM
NoavemHas Tpy6a nogpo6HocTH (conno B2-3)
Ot Bxoga Tpy6.peLl. fo lov noab ‘MVIHVIMaJ'IbHOG MM IOT BbIX.TPY6.peL.no 201 nogbeM ‘MVIHVIMaJ'IbHOG MM
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NoavemHas Tpy6a nogpo6HocTH (conno B4-5)
OT Bxoaa Tpy6.peLl. go loi noab ‘MVIHVIM&U'II:HOE MM OT BbIX.TPYD.peLl.Ao 20 nogbem 2400 MM
Opocutenb nogpo6HocTu (conno Ul,2)
BHyTpeHHsAs anuHa cocyaa 2300 MM Pa3wmep Tpy6bl DN 50
OnameTp oTBEpCTUSA 16 MM KoHub! Tpyo 3aBapeHHble TopLbl
KonunyectBo otBepcTum 11 HanpaBneHue otBepcTumn BHu3
PacnpegenvTtens nepBon cekumm.
Opocutenb nogpo6HocTu (conno U3,4)
BHyTpeHH:As anuHa cocyaa 5350 MM Pasmep Tpy6bl DN 50
OunameTp oTBEpCTUSA 10 MM KoHub! Tpy6 3aBapeHHble TopLbl
KonunyectBo otBepcTum 27 HanpaBneHue oTBepcTuin BHu3
PacnpegenvTtens BTOPON CEKLUN.

JononHutenbHbIe AaHHbIE

KnumaTtuueckue ycnosus Ha nnowagke

MuvHumanbHasa Temnepatypa -46 °C MuvHumanbHoOe aasnexHve mbap

HopmanbHas TemnepaTtypa °C HopmanbHoe aasnexve 997.0 mbap

MakcumanbHas Temnepartypa 37 °C Makc. naBsnexuve mbap
MpumevaHun

1 YcTaHoBReHHas nnoLaib NOBEPXHOCTU NMPUMEPHO Ha 75 % Gorblue pacyeTHOW Anst KOMAEHCaUUN TEPMUYECKOTO

conpoTtusieHna OTNOXEHUN U3-3a I'IbIJ'IVI/‘-IaCTVILI, B TEXHOJI0rm4eckom rase. O6LLlaﬂ YCTaHOBIEHHaA HapyXxHasa nnowagb

NOBEPXHOCTU BKMOYaeT B cebs nnowaab NOBEPXHOCTU Gavinaca.

2 MakcumanbHoaonycTUMbIN nepenaz AasneHust no TpyGHOMy npocTpaHcTay 25 M6ap Ans KoTna-yTunusaTopa B Lenom.

3 MuHumanbHasi TeMnepatypa MeTanna AomkHa NoAAepXUBaTLCA Bbilwe 245 °C ans Toro, YTobbl NCKMOYUTL KOHOEHCALMIO

KNCNOTbI U KaK cneacTteme Koppo3uto.

4 CpepHvie TeMnepaTypbl MeTanna Ans YMCToro KoTna-yTunmsaropa no MexrpyGHoMy/TpyGHOMY NpOCTpaHCTBY: nepsas

cekums: 275/ 281 °C BTopas cekumsi: 275/ 278 °C

5 KpaTkoBpeMeHHasi MakcMmarbHO JonycTumasi paboyas TemnepaTtypa TEXHONOMMYECKOro rasa: Ha BXOAE B MEPBYH CEKLMIO:

1100 °C. lNpomexyTovHas kamepa: 850 °C. Bbixog n3 Bropon cekumu: 470 °C. MexaHu4eckasi pacyeTHas Temnepartypa Ans

pr6 n pr6HOI;1 peweTkn onpegensaeTca MeToaoM KOHEeYHO-3/1IeMEeHTHOro aHanmaa.

6 BHYTpeHHUI QMameTp Koxyxa NepBoi CTYNEHW pacuuTaH oLeHOYHO. [IMamMeTp AOKeH YTOUHSATLCS NPy MeXaHUYeckom

NpOoeKTUpoBaHUK.

7  BHyTpeHHUI1 OMaMeTp KoXyxa BTOPOW CTyNeHW Bkntoyas Gainac pacumMtaH oLueHoYHo. [JuameTp OOMKEH YTOUHATLCS NpU
MEXaHWU4eCkoM MPOEKTUPOBAHMM.

8 bBarinac BTOpOW Cekumm A0MKeH BbITb NMOKPLIT BHYTPEHHEN n3onsuuen. TonwmHa nsonaummu: 10 MM, C NOKPLITUEM U3

Hep)xaBetoLLeln cTany TomnWmMHON 2 MM. BHyTpeHHUI anameTp Gannaca ykasaH 6e3 n3onsuum u nokpbITUs.
9 BxopHas u BbixogHas TPyOHbIE peLLeTKn NepBON CeKLMN AOMKHbI ObITb N3rOTOBMEHbI M3 YINepoaMCTON cTanum,

d)yTepOBaHHOI;I CO CTOPOHbI TEXHONOIrM4eCcKoro rasa.

10 O6wwin gonyck Ha Koppo3uto Anst 06emx CTOPOH TPYBHOMN peLleTku.

11 BxopgHasi TpyOHas pelueTka BTOPOMN CeKLMM OOMKHA OblTb M3roTOBINEHA U3 YINEPOAUCTON CTanu, (pyTEPOBaHHOWM CO CTOPOHbI
TEXHOMNOrn4ecKkoro rasa.

12 MexceKkunoHHas kaMmepa JomkHa BbiTb (pyTepoBaHa kupnuyom. MexcekumMoHHas kKamepa AorkHa BbITb CpoeKkTMpoBaHa

C NPOCTPaHCTBOM MUHUMYM 2000MM ANsi O4MCTKU TPYOOK NEpBON CEKLIMMN.
13 BbIX0oA TEXHONOIMYECKOro rasa AOMKEH ObiTb PACMONOXeH HWPKE BTOPOW CEKLMM AN UCKNIOYEHNS OCeAaHns nbinu.

14 MakcumanbHasi KOHLIEHTPALMS! MbIN BO BXOASILLEM MOTOKE TEXHONOrMUEcKoro rada 466 mr/Hm>.

2 | 15 Pa3mep onpepensietcs Npy MexaHUYeCKoM MPOEKTUPOBAHUN.

L7 | DC1 C0_2 Il 1856676 DST_ShellTubeHeatExchanger.xml, Rev. 2
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AcKkus y3na KoTna-ytunumsartopa

Intermediate chamber

19 99

2nd compartment c)

1st compartment -©-b) Bypass

a) M1 )

@H |
I
©

HH(®)
@)

a) b) <) d)
Maximum temperature, deg.C 1100 850 470 470
Minimum temperature, deg.C 975 530 275 410

Bce pasmepbl Ha 3Cku3e AaHbl B MM.
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