npOVI3BO,E|CTBeHHbIe U OTONMUTEJIbHbIE KOTeJIbHbIE

KoTerbHble — UCTOYHUKMU TenﬂOCHaﬁ)KeHVIFl, Ha KOTOPbIX BblpaﬁaTblBaeTCﬂ
N OTNnyCKaeTcCs HOTPGGMTGHHM TOJ1LKO TennoBasd 3Heprus.

Knaccudmkauums:

1. N0 HAa3HA4YeHuUto

2. N0 HAOEXHOCTM OTNyCcKa TeNsoThl NOTpebuTensam

3. N0 BUAY KOTrioarperaToB, YCTAHOBIIEHHbIX B
KOTeNnbHbIX

4. no BMay Tonnmea, UCrosib3yeMOro B KOTENbHOW

5. MO pasMeLLeHnto

6. N0 TENNOBON MOLLHOCTHU

1. 1O Ha3HaA4YeHUIO:

- OTOMNMUTEIbHbIE

- OTOMUTEJIbHO-TNPON3BOACTBEHHbLIE
-Nnpon3BoaACTBEHHbIE

- 9HepreTtn4eckme




2. N0 HAOEXHOCTU OTNYCKAa TenJ1oThl NOTpeduTenam
- KOTenbHbIE |- KaTeropum
- KOoTenbHble |l-n KaTeropum

3.n0 BUAY KOTNoarperaTtoB, YCTaHOBNEHHbIX B KOTEJIbHbIX
- Naposble

- BOOQOrpenHble

-NnapoBOOOrpPeENHbIE

4. no BMAY TONMUBA, UCMNOJSIbL3YEMOIO B KOTEJIbHOU
- Ha TBEPOOM TOMNmnBe

- Ha XXNOKOM TOMMUBE;

- Ha razoobpasHoOM TOMSNBE;

- Ha 9NIEKTPUYECKOUN SHEPTUU;

- KOMOUMHNPOBAHHLIE

TONJMBO MO PEXUMY NOTpedbneHus B KOTENbHOW NoapasaensaeTcs
cneagyrowum obpasom:

- OCHOBHOE

- pe3epBHOE

- aBapunHoe

- pacTono4Hoe




5. no pa3mMeLleHUuro

-OTAENbHO CToALLNE;

-NMPUCTPOEHHbIE K 30aHNSM OPYroro HasHa4YeHus;
-BCTPOEHHbIE B 3O0aHNA ApYyroro HasHavyeHus;

-KPbILWHBIE;

-KOTernbHblE A9 NOKBAPTUPHOro TEMMOCHADXEeHUA 30aHNN
-TpaHcnopTaberibHble KOTESbHbIE

6. 1O TeNJI0OBOU MOLLHOCTU
YCITIOBHa4A Kraccudumkaumnsa KotenbHbIX MO MOLLHOCTMW:

e« Manou - meHee 20 MBT,
e cpegHeun - 20-100 MBr,
e Oonbwwon 100 MBT.

o KoTenbHble mowHocTbio bonee 300 MBT Ha3biBatoT
ONMOYHbIMU CTAHUUAMMN.




Mapku BoaorpemHbIX KOTNOB:
1) rasomasyTHble: [1TBM, KBI'M ...
2) T1BeppoTtonnueHbie: KB-TK, KB-TC, 34UM....

[IpnmMep MapKNPOBKU
KBI'M-50 — rasomasyTHblM BOOOrPEWHLIN KOTEN C  pacyeTHou
TennonpounssogunTenobHocTbio 50 ['kan/y (58 MBT).

Tunopasmepbl NapoBbIX KOTNOB HU3KOro U cpeaHero AaBreHusa
E-0,25-9 oo E-160-24 n E-75-40,

nepsas undpa — HOMUHarbHas NaponpPonM3BOANTENBLHOCTb T/,

BTOpasi undpa — abcontoTHoe AaBneHne napa B aTa.

[TpomblwneHHble naposbie kKoTNbl 9, 14, 20, 40 atmocdep.

KoTnbl Ha gasneHune 9, 14, 20 atm BbipabaTbiBatloT NMOO CyXon
HacCbILLEHHbIN Nap, NMbo cnabo neperpeTuin (TemnepaTypa He Bbllle
250 °C).

[IpyumMep MapKMPOBKU MAaPOBbLIX KOTMOB:

e« NE-25-14TM;

« NE—-25-14/225TM




PeXxnmbl paboTbl OCHOBHOIO 1 BCNOMOraTesibHOro
o00opyaoBaHUA KOTESIbHbIX

* MakcmmarsnbHbIN 3UMHUN PEXUM
« CpegHuin (paHee bbir1 KOHMPOIbHbIU UMU aeapUlHbIU PEXXUM)

e JleTHun pexnm

B nonosriHeHne K TpeM OCHOBHbLIM PeXMMaM:
CPEOHEOTONMUTENBHbLIN PEXUM.

MpepBapuTenbHLIU BLIOOP 0O6OpPYVAOBaAHUA:

0, 0,
20" 0,”+0/+0/+0,”




Mpu BbIXOAE M3 CTPOA HaubonblEro Mo NPOM3BOAMTENBHOCTU KOTNA B KOTEMNbHbIX MEpPBOW
KaTeropMu ocTaBlUMEeCcs KOTNbl AOMKHbEI ofecneyuBaTb OTNYCK TEMMOBOW 3HEPrMM nNoTpeduTensam
NepBOM KATEropuMM B KONUYeCTBE, onpeaenaeMomM:

- MMHMMANbHO AONYCTUMBLIMW HAarpy3kammu (HE3aBMCUMO OT TEMNEPATYPbl HAPYKHOINo BO3ayxa) -
Ha TEXHOMOrMYecKoe TeNNonoTpetneHne N CUCTEMbl BEHTUNALNK,

- pEXMMOM Hanbonee XxonogHoro MecAaLa - Ha OTONNEeHWe U ropaYee BoaoCHaOKEHHWE.
Mpw BbIXO4E M3 CTPOA OAHOrO KOTNa HE3aBMCHMMO OT KaTeropum KOTENsHOM KONMMYECTBO TENMNOBOK

3HEPrun. OTNycKaemon noTpebuTenAam BTOPOM W TPETbEN KaTeropuil. cneayeT obecneymBaTe B
pasmMmepax. YKasaHHbIX B Tabnuue 1.

PacyeTHaA MuHyc 10 MuHyc 20 MuHyc 30 | MuHyc 40 | MuHyc 50
Temnepartypa
HapyXHOro Bo3ayxa Ang
NPOEKTUPOBaH WA

oTONNEHNA £y, °C

HonycTUMOE CHUKEHNE 78 84 87 89 01
nogayn TennoTbl 4o, %

MpumMeyaHue - [JaHHble 3Ha4YEeHUA COOTBETC TBYIOT TEMMNEPATYPE HAPYKHOrO BO3Ayxa
HanBonee xonoAHON NATUAHEBKN 00ECNeYeHHOCTHH 0.92.




[TpnHUMNManbHasa TennoBas cxema BoA4OrpeUHON KOTeNbHON

‘ Ha OTOILICHEE B ropadee Ra
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1 — BoOoOrpenHsle KoTnoarperarbl; 2 —CeTeBble HAacOChl; 3 — NOANUTOYHbIE HACOCHI;

4 — peunpKynaLMOHHbIE HACcOChkl; 5 — HAcoChbl CbipoW BOAbI; 6 — KOHOEHCATHbLIE HACOCHI;

7 — BaKyyMHbIV fieaspaTop; 8 — oxnaguTesnb Bbinapa; 9 — NnapoCTPYNHbIN 3XKEKTOP;

10 — 6ak ansa cbopa KoHaeHcaTta; 11 — xMmBogoounCTKA; 12 — nogorpeBaTenb XMMUYECKN OYULLEHHOW BOAbI;
13 — nogorpeBaTesnb Cblpon Boabl; 14 — oxnagutens NOANUTOMHOW BOAbI.



[MpyHUMNManbLHasa cxema NOTOKOB AHEProHOCUTENIen BOAOINPENHOro KoTna
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Temmeparypa ceresoii sozs1, °
g 3
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10 35 b A%, Jdo. 24 %
1 — BOOOrpemnHbIN KoTen; 2 — AyTbeBOW BEHTUNATOP; 3 — AbIMOCOC;
4 — nbiMoBas Tpyba; 5 — ceTeBOM HAcOC; 6 — NOANUTOYHbIN HACOC;

7 — PELMPKYNSALMOHHBIA Hacoc.

tacx,



OcHoBHble napameTpbl BogorpenHboix kotnos no NOCT 10617-83

Tvn HomuH.Tennonpouns-Te, lkan/vy [ Temn-pa Temn-pa BUO CXXUraemoro
kotna |(MBT) CETEBOW BOAbl | cCeTeEBOW BOAbI Tonnuea
Ha BXo4e B Ha BbIXOo4e 13
koten, °C kotna, °C
KBa 1(1,16); 2 (2,32); 3 (3,48) 70 95 NPUPOLHbIN ras
KB-T 4,3 (5); 8,3 (9,65); 10 (11,6) 70 150 NPUPOAHbIN ras
4 (4,65); 6,5 (7,56); 10 (11,6); 20 TBEpOOE
TBI (23,3); 30 (35); 50 (58) 70 (110) 150 TONNMBO (yronb,
ApoBa, Topd)
KB-TK 100(116) 70 150 TB.TOMNJINBO
0,946 (1,1); 2,15 (2,5); 4 (4,65);
KB-T'M | 6,5 (7,56); 10 (11,6); 20 (23,3); 70 95 - 150 NPUPOAHbLIN
30 (35); 50 (58); 60 (69); 100 ras, MasyT
(116); 120 (139); 180 (209)
MTBM | 30 (35); 60 (69); 120 (139); 180 70 150 NPUPOAHbLIN

(209)

ra3




[NMpunHUMNuanbHaga TennoBasa cxema napoBoun KotenbHou (3akp. CTC)
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1 — mapoBbIe KOTI0arperarsl; 2 —peIyKIIMOHHO-0XJIaIUTEIIbHbIE YCTAHOBKH; 3 — paCIIUPUTEINb HEPEPHIBHON
MPOyBKU; 4 — HACOCHI CHIPOU BOJIBI; 5 — OXJIAUTENh HEPEPHIBHOM MPOYBKU; 6 — MOAOTPEBATEND ChIPOW BOBI,
7 — mUaTaTeNnbHbIE HACOCHL; 8§ — Jlea’paTophl; 9 — oxilaauTens Boinapa; 10 — xumBogoouncTka; 11 — mogorpeBarens
XUMHYECKH OYUIIICHHOM BOAKI; 12 — OXJIaguTeIb NOAITUTOYHOM BOAKI; 13 - ceTeBhIe HACOCH; 14 — MOAIIMTOYHEIC
HAacoChl; 15 — 6aku-aKKyMyJIAaTOpbI MOAMUTOYHON BOJBL; 16 — mapoBoAsHBIE CETeBbIE oJOrpeBarenu; 17 — Boao-
BOJISTHBIC OXJIQINTENIM KOHJIeHcarta; 18 - 6ak st cOopa KoHaeHcaTa; 19 - KoHIeHCaTHBIC HACOCHI



[MpHUKMNManbHas TennioBagd cxema napoBoun kotenbHou (oTkp. CTC)
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Ha OTOIJIEHHE
M ropsuee
BOJOCHabXeHMH

| — mapoBbIe KOTHOArperarsl; 2 —peIyKIIMOHHO-0XJIaIATEIIbHBIE YCTAHOBKH; 3 — PACIIMPUTEIb HENIPEPHIBHON
IIPOTYBKH; 4 — HACOCHI CHIPOM BOJIBI; 5 — OXJIAAUTENb HENMPEPBIBHOM TPOLYBKH; 6 — IMOAOTPEBATEND CHIPOX BOBI,
7 — mATaTeNbHbIE HACOCHL; 8§ — ea’paropsl; 9 — oxyaaurens Boinapa; 10 — xumBogoouncTtka; 11 — nmogorpesarens
XUMHYECKH OYUIIICHHOM BOABI; 12 — OXJIaAuTEIb NOAIUTOYHOM BOAKI; 13 - ceTeBbIe HACOCHI; 14 — MOANIUMTOYHBIE
HACOCHI; 15 — 0aku-akKyMyJIATOpbI HOAMUTOYHOM BOJBL;, 16 — MapOBOASHBIE CETEBBIE NTOIOTpEBaTENH; 17 — BO1O-
BOJISTHBIE OXJIAIUTENIN KOHJIeHcaTa; 18 - 6ak jyist cOopa KoHeH caTa; 19 - KOHJIeHCaTHbIE HACOChI



[MNpuHUuMnuansHasa TennoBas cxema rnapoBoaorpeNHON KOTENbLHON,
paboTaloLlen Ha BOASIHYIO 3aKPbITY0 CUCTEMY TEMSTOCHABXEHNS
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8 — nuTartenbHble Hacochbl; 9 — Ageaspartop; 10 — oxnagutenb Bbinapa; 11 — XMMBOOOOYUCTKA; 12 — nogorpesaTerlb XMMUYECKU
OYULLIEEHHOW BOAbI;

13 — oxnagurerb NOANUTOYHOW BOAbI; 14 - ceTeBble HacocChl; 15 — NogNUTOYHbIE HACOChI; 16 — peLepKynsaLnMOHHbIE HACOCHI;

17 — 6aku-akkyMynaTopbl NOANUTOMHOW BOAbl; 18 — MapoBoAsHble CeTeBble nogorpeBaTenu; 19 — BOOO-BOASAHbIE OXMaauTenu
KoHaeHcaTa;
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NpoayBKy,
4 — nyTbeBOW BEHTUNATOP, 5 — AbIMOCOC, 6 — AbiMOBas TpyoOa



OcHoBHble napameTpbl napoBbix KoTnoB rno NOCT 3619-82

Tun komiia Homun.nnaponpous- | Homun.nasnenue, | Homun. remn-pa | Homus. temi-
Th, T/4 at™M (MlIla) napa, °C panut.Bojibl, °C
[TapoBbI€ KOTIIBI HU3KOTO TaBJICHUS
ITp 0,16; 0,25; 0,4; 0,7, 9(0,9) 175 50
l.
E 0,05; 0,4; 0,7; 1; 9(0,9) 175 50-100
1,6;2,5;4;6,5;10
ITapoBbI€ KOTIIBI CPETHETO TaBJICHUS
E 2,5;4;6,5; 10; 16; 14 (1,4) 194; 225; 220 100
25;35;50; 75; 100;
160
E 10; 16; 25; 35; 50; 24 (2,4) 221; 250 100
75; 100; 160
E 10; 16; 25; 35; 50; 40 (3,9) 440 145
75;100; 160
[TapoBbI€ KOTIIBI BBICOKOTO JTaBJICHUS
E 160; 220 100 (9,9) 540 215
E 210; 330; 420; 500; 140 (13,8) 560 230
820
En, I 670 140 (13,8) 560 230
[ 1800 140 (13,8) 545 240
I, Ko 1000; 1650; 2650; 225 (25) 545 270
3950




Noka3aTtenun paboTbl KOTeSNbHbIX

K OCHOBHbIM 3HEPreTuYeCKUM nokKasarensamM OTHOCATCS:
*yCTaHOBJIEHHAA TENSIOBAsi MOLLHOCTb KOTESbHOW (TensioBasi N(PoM3BOANTENBHOCTL);
*roqoBas BbipaboTKa TennoTbl B KOTEMNbHOM (C HAarpeTon ceTeBon BOAOM, C NapoM);
*roOBOWN OTMNYCK TEMSOThI OT KOTEMNBbHOM (C HAarpeTon CeTeBON BOAOMU, C NapoM);
spacxoq TeNNOTbl HA COBCTBEHHbIE HYXXObl KOTENLHOW;
*4NCI10 YacoB NCMNOSb30BaHUA YCTAaHOBTIEHHOW MOLLHOCTU KOTENLHOW;
spacxop TonfmnBea B KOTENbHOM (Kak NPUpPoaHOro, Tak U YCIIOBHOIO);
*yOerbHbIA pacxod TonnmMBa B KOTENbLHOW Ha BbIPabOTKY M OTNYCK OAHOW eauHULbI
TENOBOW SHEPTUU;
spacxop 31EKTPOIHEPINN B KOTENLHOW
*yOerbHbIA pacxod 9NEeKTPO3HEPINN B KOTESNTbHOW Ha eanHuLy BbipaboTaHHOM
N OTNYLUEHHOWN TENSOTHI ;
spacxo BoAbl B KOTESNbHOW;
*yOernbHbIN pacxod BoAbl B KOTENLHOW Ha eAnHMLY BblpabOTaHHOW M OTNYLWEHHON TENo

K OCHOBHbLIM 3KOHOMUWYECKUM NoKa3aTensam paboTbl KOTENIbHOM OTHOCSTCS:
=KanuTtarbHble 3aTpaTbl HA CTPOUTENBCTBO KOTESTbHOM
=3KCnslyaTauuoHHble 3aTpaTbl Ha KOTENbHYIO
=cebeCcToOMMOCTb BblpabaTbiBaeMon TENNOBOW SHEPTUN
=LleHa TeNsI0BOM 3HEPrnK, BolpabaTbiBaeMOW B KOTENbHOM (Tapud)



PexxumHas kapTta sogorpenHoro kotna tuna KB-'M-100.

HaunmenoBanue mapameTpoB En, uam|TemnoBas narpyska, %
30 50 60 80

Temnonpon3BoAUTENbHOCTD I'kan/4a |32,5 50 60 80
KOTJIa

MBT (37,8 58,1 69,8 93
Pacxon Bonbl uepes koren T/4 230 235 240 245
Temneparypa BOJBI:
- Ha BXOJI€ B KOTEII °C 70 72 73 76
- Ha BBIXOJI€ U3 KOTJIa °C 96 112 121 140
JlaBiieHue BOJIbI:
- Ha BXOJI€ B KOTEN MIla |1.,4 1,4 1,4 1,4
- Ha BBIXOJIC U3 KOTJIa MIla |1,0 1,0 1,0 1,0

Bup, mapka TormBa —
MPUPOJHBIN Ta3 TIOMEHCKOro
MECTOPOXKJICHHS + CEPHUCTBIN
MazyT (50% M- 40+ 50% M-

100)

Pacxon Torusa:

- IPUPOIHOTO rasa Mg (3000 4600 5500 7400
-Ma3yTa T/9 1,15 1,79 2,18 2,9
Temmneparypa mMa3yTa nepen °C 100 100 100 100
KOTJIOM

Uwuciio paboTaronux: T

- TA30BBIX TOPEIIOK 2 2 2 2

- Ma3yTHBIX (POPCYHOK 1 1 1 1

I[aBJICHI/IG raza nnepeca
ropejaKamMu:




PexxnumHas kapta sogorpenHoro kotna tuna KB-'M-100 (npogoskeHune)

TCIIJIOTHI

HanmMeHnoBanue napameTpoB En, usm |Tenoast Harpyska, %
30 50 60 80

Nel klla 5,4 12,8 19 30,8
No2 klla 5,4 12,8 19 30,8
JlaBneHue Ma3yTa nepea GopcyHKoH MIla 0,085 0,125 0,158 0,22
/laBreHKe MEPBUYHOTO BO3TyXa klla 5,6 6,0 0,2 6,6
JlaBieHre BTOPUYHOTO BO3ayXa (0011ee) [1a 550 900 1200 1750
Paspexenue:
- BBEpPXY TOIKH [1a 30 30 30 30
- 33 KOTJIOM [1a 500 700 780 1000
Temneparypa yXoosamux ra3oB °C 116 137 146 171
CocraB yXxonsiux ra3os: % 00
- yekucastii ras (CO,) 7,7 8,4 8,7 9,7
- kucnopox (0,) 8,3 7,7 7,3 5,6
- OKHCh yIIepoaa OTC. OTC. OTC. oTC.
Koa¢dunment n36piTka BO3ayxa B yXOIIIMX Ta3ax |- 1,66 1,53 1,49 1,33
Harpy3ska 371eKTpoaBUraresis:
- TYThEBOTO0 BEHTHJISITOPA 310 340 360 410
-11bIMOCOCOB /J[-1 200 200 230 230

-2 140 160 160 190
[ToTepu Tema: %
- C YXOJAIIMMHM Ta3aMH 6,29 7,06 7,38 8,04
- OT XMMHUYECKOW HETIOJIHOTBI CTOPAaHUS 0 0 0 0
- B OKPYKaIONUIYI0 Cpey 1,23 0,8 0,67 0,5
KII/] xotna 6pyTTO % 92,48 92,14 91,95 91,46
YenbHbINA pacxo/ YCJIOBHOIO TOTUIMBA Ha BbIpaboTky [kr/I'kan (36,91 37,03 37,12 37,31




Linkn PeHknHa Ha h-s gnarpamme (KOHOEHCAUMOHHBIW 1 TenNTIoOUKaUNOHHbBIN)
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[MpuHUMnNnansHaga Tennosas cxema TAOL ¢ TypbuHamm Tuna Il
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MpuHuMnuansHaga TennoBasa cxema TAOLU ¢ TypbuHamm Tuna MNT

Cronopuni Kaananu
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POY

Map om komnob

Dk: Pk; tk; hk

B

PedyuupobaHHelu nap
Dpoy = Ok + Gpoy; Ppou; tpoy

P

Map om komnob

DK; PK; fK,‘ hk

>

>

[NumamensHas Boda
Gpoy; tnb; hnb

PedyuupobaHHbit nap
Dpy = Dk; tpy = tk; Ppy; hpy

03

lap om komnob
Ok; Pk; fk; hk

>

Map nocne 0Y
Doy = Dk + Goy; Poy = Pk;
foy; hoy

MNumamensHas Boda
Goy; tnb; hnb
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napamMmeTpsl mapa 10 POY u PY

napameTpsl mapa nocie POY u PY

Haponponssozut nasienue, Mlla (atm) | Temm-pa, °C nasienue, Mlla Temi-pa, °C
CJIbHOCTD, T/4 (at)
3,9 (39); 3,15 (31,5); 2,3
2,5;5 (23); 1,6 (16); 1,3 (13); |430; 420; 380;1 0,6 (6); 0,3 (3); 0,12 | 190; 160; 130
0,7 (7) 350; 300 (1,2)
3,9 (39); 3,15 (31,5); 2,3
10 (23); 1,6 (16); 1,3 (13); |430; 420; 380;| 1,1 (11); 0,6 (6); 250; 190; 160;
0,7 (7) 350; 300 0,12 (1,2); 0,3 (3) 130
20; 30; 40; 60 3,9 (39); 3,15 (31,5); 2,3 2,3(23); 1,5(15);  |350; 300; 250;
(23); 1,6 (16); 1,3 (13); [430; 420; 380; (1,1 (11); 0,6 (6); 190; 160; 130
0,7 (7) 350,300 {0,12(1,2); 0,3 (3)
80 10 (100) 540 1,3 (13); 1,0 (10);  |240; 230; 190
0,35 (3,5)
100; 110 10 (100) 540 2,0 (20); 1,5 (15) 1,3]260; 240, 220;
(13); 0,8 (8); 0,45  (200; 170; 150
(4,5); 0,25 (2,5);
0,12 (1,2)
150; 250 10 (100); 14 (140) 540; 560 2,0 (20) 1,8 (18); 1,5]260; 250; 240;
(15) 1,3 (13); 1,0 230; 150

(10); 0,25 (2,5)
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MpuHUunmManeHaa cxema geaspaunmoHHon yctaHoskm OA vnun Al

1 — neaspaulnoHHas KONOHKa; 2 —aea’paTopHbIn 6ak; 3 — BepxHada Tapenka; 4 — 6apboTaxHas Tapernka;

5 — HWXKHAS (cnMBHag) Tapenka; 6 - oxnaguTtenb Bblinapa; 7 — yKkasaTtenb YPoBHS; 8 — opeHax (CnvB);

9 —oTBOA AeasapupoBaHHoM Boabl; 10 — bapboTaxHoe ycTponcTBo; 11 — nogeoa napa B bapboTaxHoe
yCTpOMCTBO; 12 — nogBoA napa B napoBon ob6bem Aeaspatopa; 13 — 0TBOA NapoBO34YLIHOM CMECH OT
Aeasparopa



HOMWHanNbHagda nonesHas paboyee | cpegHun | TeMmn-pa | OCTaTOMHOE | OCTaTOYHOEe
NPOn3BOANTENBHOCT €MKOCTb OaBneHue | nogorpes | BoAbl Ha | codepXaHu | coaepKaHme
b, T/Y Aeaspar. B Aeap- | Bogbl, °C | BbIXOAeE, e YrNEKNUCIIoro
6aka, m° pe, atTMm °C Kncnopogaa, rasa,
(MMa) MI/nnTpP MI/ANTP
HeaspaTopbl BakyyMHble ([1B)
5:15; 25:50; 75; 0,7;0,9:1,2; 10,16-0,5
100; 150; 200; 300; | 2;2,8;3,8;5; | (0,016-0, | 15-25 55-80 0,05-1 0,5
400; 800; 1200; 8; 14; 28; 42 05)
1600
[easpatopbl atmocepHble (OA,ACA)
1; 3; 5; 10; 15; 0,6;1; 2,4; 8; 1-1,2
25;50; 75; 100; 150; 15; 25; 50; | (0,1-0,12) | 10-50 100 - 0,02 - 0,03 OTCVYT.
200; 300 75 104
[easpatopbl NoBbIWEeHHOro Tina (A1)
6; 13; 40; 225; 500; 3; 10; 65;
1000; 1600; 2000; 120; 100; 6 -7 10-40 |164-170| 0,02-0,03 OTCYT.
2600; 2800; 3400; 150; 185 (0,6-0,7)

4000




YnenbHas BblpaboTka 3neKkTPO3Heprun Ha TensioBoM NoTpedneHum
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Aabnenue napa 8 omobope mypduns, MNa

Puc 41 Ypenvnas xomGunupoBannas BbipaboTka 3/1E€KTPOIHEPTHH  Ha T3l npwu
HavasbHbix napamerpax napa, MIla, °C, u Temneparype nurateabHoil Boabl, °C
/I — 3,5, 435, 150, 2 - 9,0, 535, 215, 3 - 13,0, 565, 230, 4 - 13,0, 565/565, 230, 5 — 24,0,

545, 260, npuuATO 1o = 0,8, 1,.=0,98, Bo3spar kouaencara 100% npu Temnepatype Hacbl
weHusn
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Ouarpamma pexnmoB TypouHbl Tuna [T




ITokazarenb v ero 0003HaYeHUE 1 2 3
YhenbHBI pacxol yCIOBHOTO TOIUIMBA Ha OTIYLICHHBIH |b 207,0  [309,0  |329,8
kB1*4, ry.T./kBT*4

YIebHbIA pacXo/] yCIOBHOTO TOIIWBA Ha IIPOU3BOACTBO  |b_ 37,5 31,6 32,2
eauHuipl Terma [1-ot6opa, kry. ./T [ {x

YaenbHbIN pacxo yCIOBHOIO TOIJIMBA HA TPOU3BOJICTBO o 37,5 17,9
eauHulbl Teria T-oroopa, kry. 1./ /{x

YaenbHbIM pacxo yCIOBHOIO TOIJIMBA HA €IUHUILY TEILIA, bT3 . 37,5 31,6 33,7
nepeaaHHoro BHENITHEeMY notpedurento ot [1-otbopa, Kry.

T./T ]k

YnenabHbIH pacxo/] yCIIOBHOTO TOIUIMBA Ha eAMHMLLY Teruia, |b 37,8 23,4 15,0
nepeaHHOro BHEITHEMY NoTpeduTento oT T-orbopa, Kry.

T./T ]

YaenbHbIM pacxo yCIOBHOIO TOIJIMBA HA ITPOU3BOJICTBO bH o 37,5 28,5 26,6
equauibl Teria [1- u T-or6opos, kry.T./T 1k

VYaenbHbIN pacxos YCIOBHOIO TOIUIMBA HA €IUHUILY TEILIA, bT3 37,6 28,6 26,4
MepeJaHHOro BHEIIHeMY noTpeoduTtento ot I1- u T-otbopos,

kry. T./T JIx

VYnenbHBIN pacxol yCIOBHOIO TOIIMBA HA €AUHUILY TeUia, |b 37,5 30,0 28,4

NepelaHHOro BHEIIHEMY noTpeoduTtento ot I1- u T-otbopos,
Bkuitouas [1BK, kry.t./I'[Ix
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[MpuHuMnnanbHaa Tennosas cxema MNIY-T3AU




MpuHuMnmanbHaa Tennosas cxema TOLU-ABC
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1 - TypOOBO3ayX04yBKa, 2 - TENNOOOMEHHUK OXNa)kgatowen Boabl; 3 -
oxnagutenbs paboyero Bo3ayxa; 4 - oxnaguternb Macna; 5 - BEHTUNATopHas
rpagmpHs; KY - koten-ytununaarop; N, 9K- cooTBETCTBEHHO UCnapuTerbHasa u
9KOHOMaKn3epHasi NoOBEPXHOCTU Harpeea; H - Hacoc; KH - KoHaeHcaTHbIM HAacocC;

T - noTpebuTtens Tenna



[TpuHUMNManbHaga cxema MMHU-TIL, Ha ocHoBe [BC
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1 — ABuraTenb BHYTPEHHEro CropaHus; 2 — reHepartop; 3 - TeI'IﬂOOGMeHHVIK-yTVIJ'Il/BaTOp TennoThbl
CMa304HOro macna; 4 - TeI'IJ'IOO6MeHHVIK-yTVIJ'IVI3aT0p TennoTbl oxnaxagatowen xunakoctn nocne ABC; 5 -
TeI'IJ'IOO6MeHHMK-yTVIJ'IVI3aTOp TEeNnnoTbl BbIXJTOMNHbIX ra3os nocne [1BC; 6 - TeI'IJ'IOO6MeHHVIK-yTVIJ'IVI3aT0p
TENMOTbl CXXaToro Bo3ayxa; /7 — Typ603031:|,yx01:|,yBKa; 8 — Hacochbl; 9 — AbiIMocoC; 10 — NMMKOBbLIN KOTEnN



CpaBHeHue ABC nlTY

1) B 1BC 3ameHa macna npouncxogmt kaxgble 500-2000 y, Toraa kak B ['TY
NMeeT MeCTO MUHUManbHOE 3arpa3HeHmne Macna, Tak Kak OHO He HaxoauTcs B
KOHTaKTe C NpoayKTaMmun CropaHus.

2) Pacxog macrna B MacsrisiHoOM CUCTEME SHEPreTUYeCKMX YCTaHOBOK
MoLLHOCTbLO 5 MBT cocTaBngerT:

ana l'TY — 1,3 1/roa;

ana ABC — 70 1/roA.

3) Bblbpochkl BpeaHbIX BELWECTB B CONOCTAaBUMBbIX YCIOBUAX COCTABIAOT, ppm:

Tonmso Tun ycTaHOBKH NOx CO

[IpuponHsIii ra3 I'TY 25 60
IBC 118 107

Kunkoe Tormmmso I'Ty 50 75
JBC 185 50

[Mocne OBC, kak npaBusio, npegycmatpusBaloT YCTAaHOBKY KaTanmasaropa rasos.

4) KanutanoBnoXeHust n 3aTpaTbl HA MOHTaX 3HEPreTUYECKNX YCTaHOBOK C
[BC BbiLLe Mo CpaBHEHUIO C KanuTanbHbIMWU BOXEHUSAMU U 3aTpaTamMm Ha I TY
OAWHAKOBOW MOLLIHOCTU cooTBeTCcTBEHHO B 1,3 1 1,1 pasa.

5) OTHoweHne otnyckaemon ot ABC-T3OU TennoTbl K BbipabaTbiBaeMomn
anekTpoaHeprmnun 0,9-1,2, Toraa kak Ha ' TY-TOU oHo cocTtaengaet 1,8—2,0.



N3meHeHne noTpebneHna Tennosomn aHeprn Ha BC B HegenbHOM paspese
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[PadomK NpoaoSTKUTESNIBHOCTM CYMMaPHOW TEMMOBOW Harpy3ku
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[MpyHUMNManbHaga cxema paguarnbHON TeNSI0BON CeTU

/

/

7
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1 — noTpebutenn TennoTbl 2 — TEMNMNOBbLIE CETU
3 — UICTOYHUK TennocHabxeHnunsa (kotenbHasi, TOL)




HafgeXHOoCTbIo Ha3biBaeTCs CNOCOOHOCTb CUCTEMbI TEMNITOCHAOXEHMS
obecneuynBaThb B Te4eHMe 3a4aHHOro BpeMeHu Tpebyemble pexxuMbl, napamMeTpsl
N Ka4eCTBO TEMNNOCHabXeHUs, a Takke TEXHONOrMYeckux noTpebHocTen
npeanpuATUIA B nape 1 ropsiyeit Boje.

HagoeXHOoCTb cMCTeMbl TENNTOCHABXKEHUST XapaKTepmnayeTcs crneayoLwmmm
nokasatensmu:

* BEPOATHOCTbIO 6e30Tka3Hou paboTkl P

* KOO (PULMEHTOM rOTOBHOCTU Kr

* Xusy4ecTtbio XK.

BeposaTHoCTb 6e30Tka3HOM paboThbl P — 3TO cCNOCOBGHOCTbL CUCTEMBI HE
OonyckaTb OTKa30B, NPMBOASLLMX K NaQEeHUI0 TeMNepaTypbl B oTannBaeMbix
NOMELLEHUAX XUITbIX N 06LLECTBEHHbIX 3a4aHU HXKE +12°C, B NPOMbILLNEHHbIX
30aHuAX HUxe +8°C.

MuHuManbHO AONYCTUMbIE NOKa3aTenn BepoATHOCTN 6e30Tka3zHOW paboThl Ars
MCTOYHUKA TennoTbl PnUT=0,97;

TennoBbIX ceTen P1c=0,9;

notpedbutens Tennotsbl PnT=0,99;

AN CUCTEMbI LIEHTPanM30BaHHOMO TENMTOCHAOXEHNS B LIENOM:
Pcut=0,97*0,9*0,99=0,86.



[NoBbilWeHue HaaeXHOCTU paauanbHbIX TEeNJIOBbIX CeTEeN BO3MOXKHO
crneayoLmnMMm MeToaamu:

*COBMECTHada paboTa HECKONbKNUX MCTOYHUKOB TEMNSIOCHaAbXeHNs Ha obLLyto
pagnanbHyo TEMNSOBYIO CETb;

*pe3epBUPOBaHNE OTAENBHbIX ANEMEHTOB paguarnbHOW TEMSTOBOW CETU
(Hanpumep, BMECTO OAHOro nogatoLero TpybonpoBoaa, KOTOpbI paccymuTaH
Ha nponyck 100% pacxoda ceTeBOW BOAblI MOXHO MPOSIOXUTL OBa
TpybonpoBoaa, Kaxabl N3 KOTOPbIX paccyYnMTaH Ha nponyck 50% pacxoaa
CeTeBOu BOAbl);

*ICNOSb30BaHNE TEXHUYECKNX MEPONPUATUN, MOBbLILLAKLWMNX BEPOATHOCTb
6e30TKa3HoW paboTbl OTAESbHbBIX ANIEMEHTOB TEMSI0BOW CETU (HAanpumep,
aHTUKOPPO3NOHHas 3almnTta TpybonpoBoaos, NCNofb30BaHME CTallbHOW
3anopHon apmMaTtypbl BMECTO YYryHHOW);

eyCTAHOBKa AYyOnMpyoLWnNX nepemMblveK MeXay TenTIOBbIMU CETAMN COCEQHNX
PanoHOB;

*ICNOMb30BaHNE WaasLero pexuma rnpun padborte paguarnbHOW TENTOBOW CETH
(Hanpumep, paboTa cMcTemM TENTOCHABXKEHUS HA MOHUMXXEHHbIX
TemnepaTtypHbIX rpadgukax 101 < 90°C, 102 < 60°C).



[MpnHUMNManbHaa cxema KoJribLeBOU TEMSIOBOW CETU

5 :—l_—:l:%r ::_—‘?"'..q__:zzzizz%:ﬂ;—ﬁ'_..j:l: |
jb el
I W | |
| |

; 3 “%ééﬁ

1- I'IOTpGGI/ITeJ'II/I TEeNNoTbl 2 — TENJIOBbIE CETU
3 — UICTOYHMK TennocHabXxeHus (KoTenbHas,
T3L)




an/IHLI,I/II'II/IaJ'IbHaFl cXema TennOBbIX CETEN XUMbIX paIZOHOB
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(emebag boda

1 — notpebutenun TennoTbl (34aHUS); 2 — NCTOYHUKN TENSTOCHADXXEHUS;
3 — y4acTKu marncTtparibHou TenmnoBon ceTu; 4 — y4acTKn MarncTpasibHou TENOBOWN CETH,

Ha3blBaeMbl€ OTBETBIIEHUAMMU;
5 — pacrnpegerimteribHble TernnoBble CETU (KBapTaﬂbele); 6 — LeHTpalribHbl€e TernsioBble

MYHKTbI
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CranbHble TpybonpoBoAbl.
CTanbHble 3nNeKTpocBapHble MPAMOLLOBHbIE, CMMPanbHOLLIOBHbLIE W

becloBHble TpybonpoBoAbl. OcHoBHOWM MaTepuarn aTUX
Tpybonposogoe — 310 ctanb 10 n 20 (FOCT 10705-80, TOCT
10704-76, 8733-74*, 8374-35, 550-75), ctanb Bct3cnb

(TY-14-3-377-75), ctanb 17T1CY (TY-14-3-1138-82).

[MpenmyLLecTBa cTanbHbIX TPYOONPOBOOOB:

«XopoLwlne MpoOYHOCTHble CBOWCTBA, T.e CTalibHble TpybonpoBoabl
BblAepXVBaloT AaBfieHne TenrnoHocuTens Ha yposHe 16 — 25 krc/cm?
(1,6...2,5 MINa) n temnepatypy TennoHocutensa go 200 "C.

lUlnpoknn coptameHT cTanbHbIX TpybonpoBogoB: OT Tpyd cC
OnaMeTpoM ycroBHoro npoxoga 15 mm  go Tpyd ¢ AvamMeTpom
ycrnosHoro npoxoga 1400 mm.



CopTtameHT Tpy6onposoaos n3 BYLUI ana tennoBbix ceten (Tun coegnHeHns — «BPCy)

Juamerp | Buyrpenn | Hapyxublii | TommuHa Macca
YCJIOBHOTO 17071 auaMerp, CTEHKH, | TPyOONpoBO
npoxoaa, | auaMerp, d , Mmm 0., MM aa, Kr
d , Mm d , Mmm
100 106,0 118 6,0 15,5
150 158,0 170 6.0 23,5
200 209.4 222 6,3 31,4
250 260,4 274 6,8 41,2
300 311,8 326 7,2 52,1

CkopocTb obLen koppo3um y TpybonposogoB BYLUI n ctanbHbIX TpybonpoBoaos

Tpaucnoprupye | Tpydoonposon u3 CraabHoil YMeHb1IeHUe

Mas cpeaa BULIT TPYOOIIPOBO/ KOppo3uu
(cTauasb 20)
BononpoBoaHas 0,01—- 0,06 0,1— 0,8 mm/Tox Ha 0,09 — 0,74
(xonogHas) Boaa MM/TO/T mm/ron (B 10— 13
pa3)
CeteBas Bona 0,011 mMm/Ton 0,048 mm/rox Ha 0,037 Mmm/Tox
(B 4,4 paza)
Hedreconepxar 0,013 mm/ron 0,053 mm/ron | Ha 0,04 mm/Toz (B
V€ JKUIKOCTH 4 paza)




Cursancroii katens: Cu — 3eneqwin; Bensin
(napodmneHan o6onoyka), MenonbsyeTcs
QM CHCTEMb ONEPETHBHOMD JMCTEHUMOHHOND
kortpans (OK)

HanopHas rodpupoBaHHas

Tpy0a M3 XPOMO-HUKENEBDA
cranu: 1.4301, 1.4404

JalymTHAA rodpPHPOBaHHER 000N0YKE
U3 NONMITUNEHE HASKOA NNOTHOCTH

bapreproii cnoi

TEI’U’IMOHQUHQ W3 NEHONONKWYPETaHaE

Buyrpennu | Hapy:xusl | Tonmun | JTuamerp Macca MakcumaJibH
W quamerp, 7] a c TPYOOIIPOBO/ asi JJIMHA
d, Mmm AMAMETP, | CTEHKH, | TENJIOBOM a, Kr TPYOO-
d,, MM S, MM H30JIs1 e MPOBO/A HA
i, D, MM OapabaHe, M
48 55 0,5 114,8 2,31 720
60 66 0,5 129,7 2,79 650
75 86 0,6 150,4 3,78 400
98 109 0,8 165,3 5,21 350
127 143 0,9 200,7 7,31 200




nonyxecteri NNy

KOMMNO3WLUKA Ha Base
cononMMepa sThneda

afiresue

KMCNOPOAHO-
3AWATHEIA Cnoil

APMMPYIOLWMWA CIoR
(KEBJIAP)

anresve




MonuaTtunexosas obonoyka

!

Cnon neHononuypetaHa

CranbHas Tpy6a

Y

CurnanbHble nposoga
CUCTEMBI KOHTPONSA

HaumenoBanue nokazareJst Ennnuna Ten0u301sIIIUOHHBII MaTepuaJl
U3MepeHus Henonosaunyperan (IIITY)
[TmoTHOCTH (B TOM qHUCIIe Kr/m> 80 — 100 (60...80)
TEIIOU30ISIIUOHHOTO CII0ST)
TemnonpoBOAHOCTh Bt/(M-°C) 0,032 — 0,035
Jlonmyctumasi  teMmreparypa IpUMEHEHHS °C or -180 mo 120 (130)
TETUIOBOM U30JIALUU
Bononornonienue 3a 24 yaca o oobemy, He % 8—10
Oonee
Kucnornocts uzomsiuu (pH) pH =7 (cpena neiirpanwsuas) [Ipu
YBJIQKHEHNUH BBI3bIBAET KOPPO3HIO
TpyOONIPOBOJIOB

AHTHUKOPPO3UOHHOE NOKPBITHE Ha He Tpebyetcs
TpyOONPOBOIE MO N3OSN0
I'pynma roprouecTu (OrHeonac-HOCTh) T'oprounit
3amura TEIIOBOMN W30JIALUU oT Oo0s13aTenbHa
MOBPEXKICHUA U BHEITHETO BO3/ICUCTBUSA
Cpox ci1y»Obl TETIIOBOW U30JISIIUU JeT 25




B

N 4

10.

11.
12.
13.

14.

[MpuBeanTe knaccngukaumo KOTemNbHbIX MO HAa3HAYEHUIO.

[MepeuncnnTe OCHOBHbIE PEXUMbI PaboTbl KOTENBLHOW, KOTOPbIE PacCYUTbIBAKOTCA NS
BbI6Opa 1 akcnsyaTaumMm OCHOBHOMO M BCNoMoratensHOro obopyagosaHus.

Kakon Tvn KoTenbHom 0yaeT BblbpaH ¢ HanbosnbLen BEPOATHOCTLIO, ECNU
TexHosornyeckas tensiosas Harpyska coctaBndet 80% oT cyMMapHOW pacyeTHOW
TEensI0BOW Harpy3kn KoTenbHON?

[Ana Kakux Lenen ncnosnb3yetTcsa geaspaumd, B YeM 3aKIoyaeTcs CyTb npolecca
TepMMYecKon geaspaumnmn?

[na kakux uenen NpuMeHaeTCcsl XMMBOAOMNOArOTOBKA HAa UCTOYHMKAX TENSIOCHaAbXeHna?
[MepeuncnnTe BCce BO3MOXHbIE BUAbI TEMSIOBbLIX HArpy3okK notpebutenen.

UTO Takoe KayeCcTBEeHHbIN METO[, pPerynupoBaHus TENSIOBOW Harpy3ku?

B 4yem oTnnumne oTKpbITLIX U 3aKPbITbIX CUCTEM TeNnocHabxeHna?

[onyckaeTca v B BOAOrpenHbIn KoTen, paboTatowmn Ha NnpupogHOM rase, nogaeaTb
nnTaTenbHyto Boay ¢ temneparypon 45°C? O60oCHyinTe OTBET.

[Mpun yBENMYEHUM anekTpuieckon Harpyskmn ['TY BbipaboTka TENNOBOW SHEPINKN B KOTNE-
yTUnmsatope yBenninBaeTcs, yMEHbLLAETCS, OCTaeTcsl MOCTOSTHHOW U BOOOLLE He
3aBUCUT OT 3SIEKTPUYECKON Harpy3km?

[ns yero HeobxoanmMa npoayska KoTrnoarperaTtos?

[MosicHUTe Ha3HayeHne peayKuMOHHO-OXnaguTensHom yctaHoBku (POY)?
OnpepenunTte, BO CKONbKO pa3 akceprusa TennoTbl npu T=813 K (540°C) 6yneT 6onbLue
akceprum TennoTel npn T=373 K (100°C), npu TemnepaType OKpyxatoLien cpeapl
Toc=293 K (100°C).

B Kakom 13 gByXx crnyyaeB MOLLHOCTb Ha Bany naposoun TypOuHbl OyaeTt bonbLue: npu
AaBrieHun B KoHaeHcaTope 3,5 unn 5 klla, npy ogMHaKkoBbIX NapamMeTpax napa Ha
BXxofe B TypOuHy?



