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Bbixog ropsiden Boabl
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AbIMOBbIE rasbl Yepes NAGCTUHYATbIN TENMAOOOMEHHUK OTAQOT

TENAO TEMNAOHOCUTEAD W BbIBOAATCA B AbIMOXOA. [pwu
NPUOAMXEHMU TemMnepaTypbl TEMAOHOCUTEAR K 3aAaHHOM,
BEHTUAATOP HauuHaeT cOpacbiBatb 0060POTbl U MOAHOCTHIO
OCTaHaBAMBAETCA MPU AOCTUXEHUW 3aAaHHOM TeMnepaTypbl.

MpoLecc NMPoAU3a NPeKpaLLaeTcs, KOTEA NEPEXOAUT B PEXMUM
OXMAAHUA. MUHUMaAAbHOE KOAMYECTBO BO3Ayxa, MNOCTyna-

-kotiy;

tt-kotlyn = . il,&_ tollee B KaMepy 3arpy3ku He A@eT 3aTyxHyTb YIASIM, HO U He
— o AOMYCKAET rOPEHUS.
Mpu MOHWXEHUWU TemnepaTypbl TEMAOHOCUTEAR aBTOMAaTUKa
| | [ ittt CHOBA BKAHOUYAET BEHTUAAITOP M KOTEA BO3BPALLAETCS B PEXUM
MUPOAU3HOTO FOPEHMS.

n-kotly.ru

tt-kotly.ru

m-kotly.ru




ABTOMaTuka Kotnaa

Bce paBHO, Kakoe TOMAMBO Bbl 3arpyxaete B MMUPO-
AU3HbIN KOTEA — TBEPAbBIX MAM MSATKMUX MOPOA, CyX0e UAM
Cbipoe - aBTOMaTMyeckas cucTeMa yrnpaBAEHWUSI YCTaHO-
BUT ONTMMAaAbHOE KOAMYECTBO BO3AyXa NOAABAEMOro B
TOMKY KOTAQ, AASl OMTMMAaAbHOrO cCropaHua ¢ 6O0AbLIOW
3GEKTU-BHOCTBIO, C MUHUMYMOM BPEAHbIX BbIOPOCOB B
atmocoepy 1 BbiCOKMM KITA.

KOTAbl Ha ApoOBax He MMENT PYYHbIX PEFYASTOPOB
NepBUYHOrO U BTOPUYHOIO BO3AYyXa, HET inbepa npsmon
TArM. KOAMYECTBO NOAaBaAEeMOro BO3AyXa B KOTEA W
Temneparypa TENAOHOCUTEAA B @BTOMA-TUYECKOM PeXrMe
yCTaHaBAMBAETCA UCXOAS M3 TpeboBaHUIM Ha AQHHbIN
MOMEHT BPEMEHM.

[locTosiHHOE M3MEpPEHUEe U CpaBHMUBAHWE MPEABIAYLLMX
pe3yAbTaToOB TeMMepaTypbl MCXOAALLIMX ra3oB M TEMAO-
HOCWUTEAS] AGET BO3MOXHOCTb aBTOMaTUYECKOM cuUcTeME
ynpaBAEHWS YCTaHaBAMBATb MOLLIHOCTb KOTAQ aKTyaAbHYHO
TemnepaTypHbIM NOTPEBHOCTAM.

YnpaBAeHME Mopayver BO3Ayxa B rasoreHepatopHbii
KOTEA MPOUCXOAMWT 3a CUET cepBonpuBoaa dpupmbl BELIMO,
M3MEHEHNE MOAOXEHMUS 3aCAOHKWM MOAAYM BO3AyXa
MPOUCXOAMT NPU UBMEHEHUU TEMMNEPATYPbI TEMAOHOCUTEAS
B 0,5 °C. Koten Ha apoBax 060pyAOBaH BbITSXHbLIM
BEHTUAATOPOM Hemeukon oupmbl EBM Papst, kKoTopbii
obecneunBaeT onTMManbHOEe pa3psixeHue. MNMpu nameHe-
HUWM TemMnepaTypbl UCXOAALLMX ra3oB 0O0POTblI BEHTUAS-
Topa (AblMOCOCaA) WM3MEHSAKTCA M aBTOMaATUUYECKHU
YAEPXMBaAKOT ee B npepenax 160-190 °C.

MpenMyLLECTBO TaKOM CUCTEMbI: 6E30MACHOCTb 3KCMAY-
aTauMu KoTAa BAaaropaps NOCTOSTHHOMY Pa3psiXeHuto, He
3aBMWCUMMO OTTATM AbIMOBOM Tpybbl. Tak Xe cuctema
ynpaBAeHUs obecneunBaeT 3allMTy MNPU OTKAKOUEHWU
3NEKTPO3HEPIUK - BbICTPO (He Boree 10 cek) nepekpbiBaeT
BCE KaHaAbl Nopauu BO3AyXa B KoTen, obecneuunBas
paboToCnoCOBHOCTb KOTAA MPU BbIXOAE M3 CTPOS
9NEKTPOHHOIO 6AOKa ynpaBAeHWsi. ECTb BO3MOXHOCTb
NMOAKAKOYEHUS U YyNPaBAEHUA AQTUYMKOM KOMHA-THOM
TemnepaTypbl, LMPKY-ASUMOHHbIM HacocoM. Cuctema

ynpaBAEHWUA WM3BECTUT Bac O HEOOXOAMMOCTW UYUCTKU
TENAOOOMEHHMKA, OTKAKUWUT MUPOAM3HbLIA KOTEA MOCAE
nporopaH1sa APoB, NPU HEOOXOANMOCTM BbICTPOro Harpesa
TENAOHOCUTEAS YCTaHOBAEHA cucTeMa - Typbo.

Halwm ApOBAHbIE KOTAbI, C BOMAOLLEHHbIMU B HUX
HOBbIMW paspaboTkamMu, LArHyAu AAAEKO BMepea,
OCTaBASIi MO3aAW KOHKYPEHTOB, C MX MOCTOAHHbIMMU
PYYHBLIMW HACTPOMKAMM NOA TOMAMBO PA3HOTO KauyecTsa
U BAGXHOCTU - 3TO TEXHWKa BUEPALLHEro AHS.

Kamepa 3arpysku

KoTten Ha apoBax obopyAaOBaH kaMepown 3arpysku
W3roTOBAEHHOW U3 CTaAWM TOALLMHOM 5-6 MM. U ropaspo
6oAble No 06bemy, YeM Yy aHAAOrOB, OCOOEHHO B KOTAGX
"Mpemnym" knacca. PytepoBaHa GacCOHHbIMMK LLIAMOT-
HbIMW YacTaMU, KOTOpble, NPU HEOBXOAMMOCTH, CBOBOAHO
N AETKO 3aMeHSA0TCS. Takasa KOHCTPYKLIMA NMO3BOASIET CHATb
TeMnepaTypHoe HanpskeHne ¢ GyTEPOBKM, UYTO YBEANYU-
BaeT ee CpPoK CAYXObl B pa3sbl. braropaps ¢ytepoBke B
KOTAE MOXHO CXWraTb APOBa C BAAXHOCTblO A0 50% K
6onee. . Mpu aTOM 3arpyxas NMPOAU3HbIN KOTEA BCEFO ABA
pasa B CyTKW, a 3TO OYeHb YyAOOHO AAA BAAAEAbLIA KOTAA.
Braropapsi BbICOKOM TeMnepatype ropeHust MMPOAU3HbIX
rasoB, TOMAMBO CropaeT MOAHOCTbIO, UTO A@ET BbICOKMM
KA TBEPAOTONAUBHbIX KOTAOB W MO3BOASIET YAQAATb 30AY
OAMH Pa3 B HECKOAbKO AHEN.

[a3oreHepaTopHble KOTAbI PaboTatoT Tak, UTO MPOAYKTbI
ropeHnss BbIXOAALLME B aTMochepy, NPakKTUUEeCKU He
coaepxat B cebe BpeAHbIx npumecei, a Bbibpockl CO2 B
HECKOABKO pa3 MeHblLle, YeM Y 0OblUHbIX KOTAOB Ha APOBaXx
NyrAe.

Boablune 3arpy3ouHbie ABEPU MO3BOASIOT 3arpyxarb
ApoBa OOAbLLOIO AMameTpa U AAMHoM 550 mm. 1 1050
MM., @ KaHaA OTBOAA AbIMOra30B MO3BOASIET CBOOOAHYHO U
AETKYIH AO03arpy3ky KoTAa, MakCMMaAbHO OTBOAMUT
AbIMOra3sbl NpK 3arpy3ke Kamepsbl, a AbIM He NonapaeT B
nomelleHue.

YcTpoucTBO TENAOOOMEHHUKA

loptoure rasbl NOMNapalT yepe3 KaHaA B TEMAO-
0O6MEHHMK, 4TOObl MOAHOCTBIO MCMOAL30BaTb MOAYYEHHYHO
3HEPruto, ropsavnii BO3AYyX HaMpaBAAETCs C MOMOLLbIO
3aBUXpUTEAEN KaK MOXHO OAMXE K TeNAOOOMEHHbIM
NOBEPXHOCTAM, FAE NPOUCXOAWUT BOAEE MOAHBIN TENAOCHEM,
OTpaXeHHoe TeMnAO He AAEeT 0CeCTb CMOAAM Ha MoBep-
XHOCTU TENAOOOMEH-HUKa, TEM caMbiM noBbillaeTca KMA
KOTAQ.

[@a30reHepaTopHbIe KOTAbI MMEKOT YCTAHOBAEHHbIE NAAC-
TUHYaTble TENAOOBMEHHUKMK, W3TFOTOBAEHHbIE U3 CTaAW
TOALLMHOWM 5-6 MM, UTO BbIFOAHO OTAMYAET UX OT aHAAOIOB C
TPYOHbIMU TEMAOOOMEHHUKAMMU.

MeHblure rabaputHblie pa3mMepbl, AAKOT BO3MOXHOCTb
YCTAHOBUTb 3aBUXPUTEAU, KOTOPblE FOpasa0 npoule B
TeKylLleM 06CAYXXMBaHMKU. YnCTKa TENAOOBMEHHKKA KOTAA
NPOM3BOAMTCS OAMH pa3 B MecsiLL M 3aHMMaeT He bonee 30
MWHYT. Bce 37O MO3BOASIET HE HAHUMaTb OTAEAbHOTO
paboTHUKA AAS OOCAYXMBAHWUS KOTAQ, @ MOPYUWUTb ITK
OYHKUMW MMEIOLLIEMYCSI MEPCOHAAY.

Kamepa cropaHus

CropaHue ApeBecHOro rasa MPOUCXOAWUT B Kepamo-
6eTOHHOM BCTaBKe (KOKOHe). baaropapsi cneumManbHOMY
3QDEKTY HaKOMAEHUSA, KOKOH rapaHTUpyeT, BbICOKYH
Temnepartypy cropaHusa (1000-12000 °C)

OnTMmManbHOE ropeHue TonAuBa obecneunBaeTcs
NpeABapUTEABHO MPOrPeTbIM A0 BbICOKOW Temmneparypbl
BTOPMUHbIM BO3AYXOM B KOMOUWHaLUMKU C kepaMOOBETOHHOM
BCTABKOW, FA€ ra3 ropuMt NpPakTUYECKU B 3aKPbITOM
NPOCTPaHCTBE, Kak MPW MOAHOW, Tak U YaCTUUYHOM
Harpy3ke. MMeHHO BAaropaps atoMmy, KoTea npu pabote
AOCTUTraeT o4yeHb BbICOKOro KIIA npu cambiX HU3KKUX
nokasaTeAasiX BPeAHbIX BbIOPOCOB B atMocoepy npu
rOpPEHUN APOB.




1 dytepoBka 3 CmoTpoBO€E OKHO 5 be3onacHble pBepU 7 YpoOHble pyuKU U NopallKkoBasa oKpacka
2 HemeLKUI AbIMOMOC 4 NaTyUK AbIMOBbLIX Fa3oB 6 Perynsatop Ha CtaHpapT 8 AbIMOBOE OTBEpCTUE




O6LuMe TeXHUUeCKHUe peLueHUun
koTaoB BTC

B Baaropaps NOAHOCTBIO KOHTPOAMPYEMOMY FOPEHUIO, KOTOPbIM HE MOTYT NMOXBacTaTbCA KAGCCUUECKME TBEPAOTONAUBHbLIE KOTAbI, B
HaLUWX MUPOAU3HbIX KOTAGX AOCTUraeTCst BbICOKMI (A0 92%) KIMA 1 6oAbLLNE MHTEPBAAbI MEXAY 3aKAAAKAMM TONAUBA.

OrpomMHast 3arpy3ovHasi KaMmepa, No3BOASIET paboTtaTb KOTAY, 6e3 HEOHXOAMMOCTH KOAOTb APOBA.

B baaropaps yTepoBke, M INEKTPOHMKE MOXHO 3arpyxaTb APOBa C BAaXHOCTbIO A0 50 %.

B kotanax “BTC”, 6aaropapsi CO3AAHUIO Pa3psKEeHWs B KaMepe 3arpy3kd, a He HarHeTaHWIo BO3AyXa, Kak B APYTMX KOTAQX,

H peann3oBaH NPOLECC KOPPEKTHOrO MMPOAM3A, T.K. MUPOAU3 MPOUCXOAUT MPU YCAOBUM HEAOCTaTKa KMCAOPOAA. “KoppeKTHbIn”,
NpPaBUAbHbIN MMPOAKM3 06ecneunBaeT BbICOKMIM KIMA 1 3KOHOMUYHOCTb KOTAA.

B [AacTMHYaTLIM TENAOOOMEHHUK (BMECTO TPYybBUaToro), a Tak e npoaymMaHHasi BoaHasi pyballuka koTaa obecneunBaet MakCHManbHO
3QPEKTUBHbBIN 0TOOP TENAa B CUCTEMY OTOMAEHUSI. HEOBXOAMMO OTMETUTb, UTO HaLUKM KOTAblI Horave eBpPOMNENCKUX aHaAOroB MNo
TenA00bMeHHbIM noBepxHocTsiM (30 KBT eBponeickuii = 20 kBT “BTC”)

m  OtcyTtcTBME dasbl “cTon” AeAaeT paboTy KOTAa MAABHON, SKOHOMUUYHOWN, @ Tak Xe 6epeXeT TENA00OMEHHUK OT 3aCOPEHUSA CMOAAMU.
dyTepoBKa U3 MOABUXHbIX BCTABOK, KOTOPbIE HE TPECKAIOTCS, B OTAMUYMM OT KOTAOB APYrMX MPOU3BOAUTEAEN C MOHOAUTHON BETOHHOMN
dyTEPOBKOW.

B YA06Hble HAAEXHbIE PYUKM, KOTOPbIE 3aKPbIBAKOTCH OAHUM ABUMXKEHWUEM.

B KauecTBeHHas TEMNAOU30ASLIMA KOpnyca “XONOAHbIE ABePU” 0becneunBaeT 6€30MacHOCTb AAS AETEN.

M3HOCOCTOMKasA MOPOLLKOBas MOKPaCcKa HapyXXHbIX MOBEPXHOCTEN KOTAA.
B TpaHCnopTMPOBOYHbIE KOAECA. HeManoBaXHasA AeTaAb NPU Macce KOTAA OT 1 TOHHbI.
B CMOTPOBOE OKHO B KAMEPE CropaHms.




Koten BTC <KOMO®OPT»

Kotabl BTC «KomdopT» He HyXAalTCA B MOAKAOUEHUU K
9AEKTPOMUTAHUIO OHW paboTaloT Ha €eCcTeCTBEHHOW TAre
(BHEPTOHE3ABVCUMDbIE).

YnpaBAeHME NPOLIECCOM TOPEHUA U PEryAMpoBka Temme-
paTypbl OCYLLECTBASETCA C MOMOLLbIO MeXxaHWUYeCcKoro
TepMoperyaaTopa.

Mpu STOM KOTAbI OCHALLEHbl BbITAXHLIM BEHTUAATOPOM
KOTOprVI npun HEOOXOAMMOCTU MOXHO WCMOAb30BaTb AAS
6bICTpOF0 PO3Xnra KOTAa U 6e3AbIMHOM 3drpy3kn tonAnBa.

YCTaHOBAEHHOE B KOTAE 3IAEKTPOHHOE TabAo BbIBOAUT Ha
AMCMIAEN TeMMNepaTypy TENAOHOCUTEAS! U AbIMOBBIX ra30B, YeMm
obecneunBaeTcsi BU3yaAbHbI KOHTPOAb 3@ PaHOTON KOTAA.

KoTeA CKOHCTPYMpOBaAH AAl CXWraHWsi APEBECUHbI MO
NPUHUMMY Ta3ndrKauMnm C MCMOAb30OBaAHWEM €CTECTBEHHOM
TATM CO3AABAEMOMN AbIMOBOM TPyHOM, AbIMOCOC UCMOAb3YETCA
NpY PO3XMKre KOTAA M OTKAOYAETCS B MOMEHT mepexopa Ha
€CTECTBEHHYHO TArY C NMOMOLLIbIO PYKOSITOK PACMOAOXKEHHbIX Ha
nepeaHen naHeAu

0O6bem 3arpy3o4yHoM Kamepbl y KOTAOB «KomdopT» npocTo
OFPOMEH, YTO NMO3BOAAET KOTAY pabotatb 24 yaca Ha OAHOM
3arpy3ke TOMAMBaA. KOTAbl C 3arpy3o4HOM Kamepon TaKkoro
obbemMa Ha CEeroAHAWHWW AEeHb HET HW y OAHOro
Npon3BoAnUTEAS!




Xapakrtepuctuku kotanoB cepun <KOMOOPT»

HomuHaAnbHasi TeNAONPOU3BOAUTEAD- 15-25 30-50

HOCTb, KBT, npeaenbHOe OTKAOHEHUe £10% o575 80-110
Pacxop TonauBa Kr/uac 5,8 11,6 17,5 25
MakcumanbHaa AAMHA NOAEHbEB, M 0,50 0,50 1,0 1,0
13 sumons wa o 22 % % %
Pa6ouee paBaeHue Boau, MMa (klfc/cm2), He Gonee 0,3(3,0) 0,3 (3,0) 0,3 (3,0) 0,3 (3,0)
MpeanucaHHana TAra AbIMoOXoAa, Ma, He 6onee 18-20 25-30 25-30 35-40
AvameTp BbITA)KHOro naTpybka, Mm 219 219 300 300
BbicoTa aAbIMoxoAaa, M 6-10 10-13 13-15 16-18
KnA, % , He meHee 82
06beM KaMepbl 3arpy3ku TonAMBa, m3 0,234 0,3 0,55 0,7
Temnepatypa OTXOAALUMX rasos, ° C, He Gonee 190 - 240 190 - 240 190 - 240 190 - 240
FabaputHble po3mepu, MM, He 6onee:
BbiCOTa 1600 1840 1600 1840
LIMpUHA 790 790 970 970
ray6una 1090 1230 1850 2030
Macca, Kr, He 6onee 720 860 1360 1640
KoHueHTpausa CO, copepxaHue TBEPAbIX 24000 24000 24000 24000
YyacTuu, B OTXOAALLMX ra3ax, mr/ m3, He 6onee
AvanasoH peryavupoBaHuA Temnepartyp
TEeNAOHOCUTEAA B KOTAE peryaaTopom TAru RT3, ° C or 85 a0 90
AvameTp yCAOBHbIN NPUCOEAUHUTEABHbIX

50 60

naTpy6KoB TENAOHOCUTEAS], MM




Koten BTC «CTAHAAPT»

Kotabl TMna «CTaHA@pT» W3roTaBAMBAKOTCS W3 CTAAM TOALLM-
HOM 5 MM.

3arpy3ouHass kamepa o¢yTepoBaHa KepaMOBCTaBKaMM, 4TO
NMO3BOASIET UCMOAL30BATb B KOTAE APOBa BAAXHOCTbIO 40%.

B npouecce pabotbl KOTAG BO3HWKAOLMM MUPOAM3HbLIN ra3
rOpuUT B KEPaAMWUUYECKOM KOKOHE. JTO 3alUMLIAeT KOTeA OT
neperpesa.

B KOTAe yCT@aHOBAEH BEHTUAATOP AbIMOCOCA HEMELKOIO
npoussoanTens EBM-PAPST , uto obecneunr:

- AOATUI CPOK CAYXObl.

-6e3AbIMHY0  3arpy3ky. pu 3arpy3ke TOMAMBA WMCKAKOUEHO
nonapaHWe AbiMa B NMOMELLEHUE-AAET BO3MOXHOCTb CropaTb
TOAbKO HEOOXOAMMOMY KOAMYECTBY APOB. OCTaAbHble ApPOBa
HaXoASTCA Kak Obl B peXuMe OXWMAAHUS (IKOHOMWMK). ITO
NPEenMyLLLECTBO BbIFOAHO OTAMYaeT BTC OT KOHKYPEHTOB.
INEKTPOHHOE ynpaBAEHWE KOTAOM aBTOMATUYECKU obecneunT
YCTaHOBAEHHbIM MOAb30BaTEAEM TEMMEPATYPHbIN PEXMM.
Pabounit pexmnm KOTAa MPOUCXOAMT 3@ 5-7 MUHYT C MOMEHTa
po3Xura. YCTaHOBAEHHOE B KOTAE SAEKTPOHHOE TabAO BbIBOAMT
Ha AMCMAEN Temnepatypy TEMAOHOCUTEAS] U AbIMOBbLIX ra30B,
yem obecneunBaeTcs BU3yaAbHbI KOHTPOAb 338 PaboTOM KOTAA.
Bosayx B KOTEA MOAAQETCA C MOMOLLBIO peryadatopa Taru
REGULUS RT-3E.

OTcyTCTBME KOHAEHCATa Npu po3xure KoTaa. EcTb
BO3MOXHOCTb MOAKAIOUEHUSA TEMMNEPATYPHOrO AaTUMKa MU
LMPKYASILMOHHOIO Hacoca.

Mpun NporopaHunm TONAMBa KOTEA aBTOMATUUECKM OTKAIOUAETCS.




Xapakrepuctuku KothoBs cepumu «CTAHAAPT»

TennoBasa MOLHOCTL (KBT)

06bem Kamepbl 3arpysku (m3)

MAowaab NoBEPXHOCTH TeNA006MeHHUKa(M3)
Pabouee paBreHue (mlla)

AaBaeHue npu ucnbitaHuu (mla)

Pabouasa Temnepatypa Boabl (°C)
MaKCMMaAbHas

MUHUMaAbHasA

KNA, He meHee (%)

HomuHanbHOe pa3pskeHue 3a kotaom (Ma)
TemnepaTypa UCXOASALUMX ra3oB, He Bbiwe (°C)
MoTpebaseman aneKTpuueckasa MoLHOCTb (BT)
HanpshxeHue nutaHus (B)

BbicoTa abiMoxoaa (M)

Aunametp Abimoxoaa (M)

MuHMMaAbHbIN pacxoa BoAbl (M3/4ac)
OTanAaMBaemMas naowaab (M2)
MakcumanbHana AAMHa ApPOB (M)

Macca koTaa (Kr)

Fa6aputHble pasmepbi (MM)

raybuHa

WKXpPUHA

BbiCOTa

CTeneHb 3alUUTbl IAEKTPoobopyAOBaHUSA

MpumeHaemoe TONAUBO

15
0,085
1,5
0,3
0,45

25
240
75

11
150
0,35
430

870
580
1300

20
0,11
1,9
0,3
0,45

25
190
75

11
200
0,43
480

870
580
1300

25
0,15
25

0,3

0,4

25
240
78

11
250
0,55
600

1170
630
1450

159

32
0,16
&2
0,3
0,4

25
240
75

11
320
0,55
580

1170
630
1450

40 50
0,19 0,25
41 51
0,3 0,3
0,45 0,45
85
65
82
25 25
170 240
75 76
220
8-10 8-10

1,3 2
400 500
0,55 0,55
735 920
1230 1250
630 630
1720 1660

Ip54
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Kotena BTC «[TPEMUYM»

AAS M3rOTOBAEHWUSI MCMOAB3YHOTCA AWMCTbl CTaAM TOALLMHOM OT
6 MM.

YBEeAMUEHHbI 06beM 3arpy304HON KaMepbl

Koten dytepoBaH Ha 70%.

Koten 0b6opyaoBaH aBTOMOACTPOMKON BTOPUUHOIO U MepBUY-
HOro BO3AyXa.

Hanmune cucteMbl camoTylleHuss obecrneuvyrMBaeT BbICOKYHO
noxapobe3onacHoCTb.

HoBas cuctema nopaum Bo3pyxa (LUBENLAPCKUIM CEPBOMNPUBOA
Belimo, cructema pAaTuMKOB) NMOACTPaMBaeT paboTy KOTAa MoA
BA@XHOCTb APOB, TEMMEpPATypy M BAAXHOCTb BO3AyXa, TAry B
AbIMOXOAE, TEM CaMbiM MaKCUMaAbHO 3OOEKTUBHO M
39KOHOMHO UCMOAL3YET TOMAMBO.

Hannumne pexnma “Typbo” Arst 6bICTPOro HarpeBa KoTAa.

B koTae ycTaHOBAEHa CUCTEMA OMOBELLEHMA 3aCOPEHHOCTU
TenA00OMEHHUKA, a YCTAHOBAEHHbIM aBapUWHbIK MeXxa-
HUYECKUN AATUYMK NO3BOASIET 060pyaoBaHMiO pabotath B
CAy4Yae eCAU Mpoun3oLen cO0oM B INEKTPOHMKE.




Xapaktepuctuku kotanos cepuu <[MIPEMUYM»

TennoBasa MoOLHOCTb (KBT) 15 20 25 32 40 50 60 75 80 98
06bem Kamepbl 3arpy3ku (m3) 0,16 0,17 0,2 0,215 0,19 0,25 0,28 0,33 0,58 0,75
MAowaab NoBEPXHOCTH TeNA006MeHHUKa(M3) 1,5 1,9 2,5 3,2 41 51 6,1 7,33 7,6 10,1
Pa6ouee paBneHue (mlla) 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3
AaBaeHue npu ucnbitaHuu (mla) 0,45 0,45 0,4 0,4 0,45 0,45 0,45 0,45 0,45 0,45
Pabouasa Temnepatypa Boabl (°C)

MakKcuManbHas 85

MUWUHUMaAbHasA 65

KNA, He meHee (%) 82

HomuHanbHOe pa3pskeHue 3a kotaom (Ma) 25 25 25 25 25 25 25 40 40 40
TemnepaTtypa UCXOASILLUX Fra30B, He Bblwe (°C) 170 240 160-190 190 170 240 240 240 240 240
MoTpebaseman aneKTpuueckasa MoLHOCTb (BT) 75 75 75 75 75 75 115 115 115 120
HanpshxeHue nutaHus (B) 220

BbicoTa AbiMmoxoaa (M) 6-7 6-7 6-7 6-7 8-10 8-10 8-10 10-12 10-12 10-12
Anametp aAbiMoxoaa (MMm) 159 219

MuHUMaAbHbIN pacxop BoAbl (M3/4ac) 1,1 1,1 1,1 1,1 1,3 1,3 1,6 3 3,2 3,5
OtanAvBaemas naowaab (M2) 150 200 250 350 400 500 600 750 800 1000
MakcumanbHas AAMHaA APOB (M) 0,55 1

Macca koTaa (Kr) 520 636 725 800 800 995 1060 1180 1650 1840
Fa6aputHble pasmepbi (MM)

raybuna 1070 1080 1065 1060 1170 1170 1230 1323 1780 1822
wnpuHa 580 580 630 630 630 630 725 725 765 846
BbiCcOTa 1460 1550 1700 1750 1615 1615 1700 1805 1760 1900
CTeneHb 3allUTbl INEKTPOo6opyAOBaHUA Ip54

MpumeHaemoe TONAUBO ApeBecuHa




MupoAn3HbIE KOTADI
60AbLLUOU MOLUHOCTH

AAs opraHudaummn otonaeHnsa u BC Ha npeanpusaTUsX wu
XUAULLHO-KOMYHAAbHbIX KOMMAEKCaX MpeAAaraemM KOTAbI
mouHocTbio 140 kBT, 190 kBT, 250 kBT 500 KBT.

KOTAbI M3roTaBAMBAIOTCS M3 METAAAa TOALUMHOM OT 6 MM AO
8 MmMm.

B koTAE yCTaHOBAEH IAEKTPOHHbIV BAOK YNpaBAEHUS, KOTOPbIN
ynpaBAsieT MNPOLECCOM TOPEHUS MOAHOCTbIO B aBTOMa-
TUUYECKOM pPexXnme.

Kamepa 3arpyskun umeeTr ¢yTepPOBKY W3 OFHEYNOpHOro
Kupnuya.

[MpoLecc ropeHusa NMPOAM3HOro raza NPOUCXOAUT B KOKOHE 13
kepaMunku. Kotabl 060pyaoBaHbl BEHTUASITOPpamMu EBM-PAPST,
a CepBOMPMBOA M3roToBAEH B LLIBelUapun Ha NpeanpusTUm
"BELIMO".




XapaKTepucTUKHU NUPOAU3HbIX KOTAOB 60AbLLOU MOLLHOCTH

TennoBas MmoLHOCTb (KBT) 140 190 250 300 500
06bem Kamepbl 3arpy3ku (m3) 1 1 1,25 1,25 2
MAowaab NoBEPXHOCTH TeNA006MeHHUKa(M3) 14 18,9 24,6 30,1 49,7
Pabouee paBreHue (mlla) 0,2 0,3 0,3 0,3 0,3
AaBaeHue npu ucnbitaHuu (mla) 0,3 0,45 0,6 0,4 0,45
Pabouasa Temnepatypa Boabl (°C)

MaKCMMaAbHas 85 85 85 85 95
MWHUMaAbHanA 65 65 65 65 65
KNA, He meHee (%) 82 82 82 82 82
HomuHanbHOe pa3pskeHue 3a kotaom (Ma) 35 35 35 35 55
TemnepaTypa UCXOASALUMX ra3oB, He Bbiwe (°C) 240 240 240 240 240
MoTpebaseman aneKTpuueckasa MoLHOCTb (BT) 230 230 280 320 350
HanpshxeHue nutaHus (B) 220 220 220 220 220
Aunametp aAbivoxoaa (MM) 219 219 219 329 400
BbicoTa AbiMmoxoaa (M) 12-15 12-15 12-15 12-15 14-20
MuHUMaAbHbIN pacxop BoAbl (M3/4ac) 4 5,5 6 6 21,5
OtanAvBaemas naowaab (M2) 1500 2000 2500 3000 5000
MakcumanbHas AAMHaA APOB (M) 1,05 1,05 1,05 1,05 1,05
Macca koTtaa (Kr) 3650 4070 3560 3920 6780
Fa6aputHble pasmepbi (MM)

raybuHa 2040 2540 2615 2520 3025
LMpUHa 1222 1222 1240 1550 1810
BbICOTa 2060 2060 2220 2370 2650
CTeneHb 3allUTbl INeKTPoobopyaoBaHUA Ip20

MpumeHaemoe ToNAMBO ApesecuHa, Anametpom: 80-150mm




Bo3ayxorpeuHble KOTAbI

B cBoel pabote UCMOAL3YeT METOA MUPOAU3HOTO FOPEHMA U
COCTOMT M3 AbIMOCOCa, TemnAoreHepatopa W BEHTUAATOPA.
BosHuKatlowana B npouecce ropeHuMa Ha CTEeHKax
TEeNAOOOMEHHUKA TEMAOBAs 3HEPrUs, MepepaeTcs BO3AYXY,
HarHeTaeMoMy BEHTUASITOPOM, KOTOPbIM YCTAHOBAEH B
cucteme TpybonpoBoAOB. [POAYKTbI TOPEHUS, BO3HUKAOLLME B
npouecce NUPOAM3a, BbIBOASITCA HapyXxy 4epe3 AbIMOBYHO
Tpyby KoTAQ.

HapeXHoCTb, 3KOHOMMYHOCTb, 3KOAOIMYHOCTb, AErKOCTb B
06CAYXMBaHWW.

BosayxorperiHble KOTAbI CMOcOBGHbI 0becneunTb ObICTPbIN U
paBHOMEpPHbIA 060rpeB nomeuweHus. TenAbli BO3AYX
HayMHaeT NocTynatb B nomelleHne yepesd 30-40 MUHYT nocae
3anycka KoTAa.

BbICTPbIA MOHTaX KOTEABHOW M CUCTEMblI BO3AYXOBOAOB B
NOMELLEHMN.

Hu3kas, no cpaBHEHMIO C BOAOTPENHBIMW KOTAAMM, CTOUMOCTb
CUCTEMbI OTOMAEHMUA.

3a HeHapObHOCTbIO OTOMAEHME B MNOMELLEHWW MOXHO
OTKAKOUMTb: OAaropapsi OTCYTCTBUIO TEMAOHOCUTEAS, He
BO3HWKAeT npobaeM C «pPa3MOPO3KON» OTOMUTEAbBHOWM
CUCTEMBI.

BosayxorpeinHble KoTAbl Ha ApoBax BTC obopyaoBaHbl
CUCTEMOM KOHTPOASI KauyecTBa TOPEeHUss AAA  COXPaHeHWUS
Bbicokoro KI1A.




XapakTepUuCTUKU BO3AYXOrperMHbIX KOTAOB

HomuHanbHasA TennoBas MOLHOCTD (KBT) 10 26 32 41 58 80 112 170 190 255 320 420
MakcumanbHas TennoBas MOLLHOCTb (KBT) 28 42 56 78 96 124 175 240 300 360 480 600
Mpon3BOAUTEABHOCTb 900- 1750- 2600- 3500- 4200- 5000- 7000- 9000- 12000- 14000- 18000- 26000-
npu At 20 C (m3/uac) 1750 2500 3100 4000 5500 8000 9200 13000 16000 20000 28000 35000
TemnepaTtypa oTpaboTtaHHbIX rasos (°C) 210 210 210 200 200 205 205 200 210 210 210 210
AunameTp AbIMOBOM TPYObI (MM) 160 180 180 210 210 210 250 250 350 350 450 450
TennoHocutenb BO3AYX

Bup TonauBa APOBa, OTXOAbI APEBECUHbI

KNA (%) 86-92%

AnamveTp BbIXOAHOrO naTpybka (@ mm) 220 350 600 800
Fa6aputHble pa3mepbl (MM)

BbicOTa 1500 1800 1800 1720 1840 2050 2365 2365 2365 2380 2380 2380
lwiMpuHa 630 750 750 750 825 825 1200 1200 1200 1550 1550 1550
raybuHa 1070 1070 1380 1580 1800 1800 2200 2350 2770 2500 2700 3000
Bec (kr) 450 800 850 1100 1650 1800 3350 3600 4280 4800 5200 5600




3TO CAMASA NPOCTAAl CXEMA NOAKAIOYEHUA
TBEPAOTOMNAUBHOIO KOTAA

3Ty CXeMy HeAb3si MPUMEHATb B CAyyasnX, KOrAa Temnepatypa TEMNAOHOCUTEAS B
OTOMUTEAbHbIX MpHUbopax AOAKHA 6biTb HUXe 60 rpapycoB LeAbcus. Hanpumep, npu
OTOMNAEHWM TOABKO «TEMABIM MOAOM>.

1.lpynna 6e3onacHOCTU KOTAA

2. PacluMputenbHbin 6aK

3. LMpKyAALUOHHBIW Hacoc

MUPOAU3HBIN KOTEA, LIMPKYASLIMOHHBIA Hacoc, rpynna 6e30nacHOCTU, PaclUMPUTEAbHbIN
6ak. A\toboi cneunanmucT- TENAOTEXHUK CKaXET, UTO OHa He npaBUAbHaA. Ho COTHM HalmXx
KOTAOB HE OAMH roA paboTatoT, MOAKAKOUEHHbIE MMEHHO MO TakoM cxemMe. Tak MOAKAUEHbI
oba KOTAQ, CHATble Ha HalMX BUAEO. TEOPETMYECKM MPW TakoM CxemMe BO3MOXHO
obpasoBaHuWe KOHAeHcaTa. Ho Ha npaktuke 6oAbluas pasHuUa Mexay TeMnepatypou
TENAOHOCUTEAR Ha BXOAE M Ha BbIXOAE KOTA@ BO3HMKAET KpanHe peako. U paxe ecau
BO3HMKAET, TO BAOK yNpaBAEHUS HEMEAAEHHO pearupyeT Ha 3TO U BPEMEHHO OTKAKOUaEeT
NoAauy IAEKTPOIHEPTUM Ha LMPKYASILMOHHBIM Hacoc. Takum obpa3oM npeaoTBpaLlaeTcs
obpas3oBaHue KOHAEHcaTa.

CXEMA NOAKAKOYEHUA TBEPAOTONMAUBHOIO KOTAA
C KOHTYPOM NOAMECA

1.lpynna 6e3onacHOCTU KOTAA

2. PacluMputenbHbin 6aK

3. LMpKYAALUOHHBIW HAacocC

4. KpaHbl

[MAFOCOM NPU TaKOM CXEME MOAKAKOUYEHMS MUPOAM3HOIO KOTAG IBASIETCS TO, UTO TEMMepaTypa
TENAOHOCUTEASl B OTOMUTEAbHbIX NMpuUbopax MOXEeT OblTb 3HAYUTEABHO HUXE, YEM
Temneparypa TeNAOHOCUTEAS B KOTAE.

MMMPOAM3HBIE KOTAbI, KOTOPbIE MOAKAKOUEHbI MO 3TOM CXeME GYHKLUMOHMPYHOT AyULle YeM Te,
KOTOPble MOAKAKOUYEHbI MO MPOCTOM cxeme. B 31Ol cxeme MOAKAKUEHMSA MPEeAyCMOTPEH
KOHTYpP MOAMECA U KpaHbl, C MOMOLLIbIO KOTOPbIX PErYAUPYETCH KOAMUYECTBO TEMAOHOCHUTEAS,
NOCTYMatoLWero B MOAMELIMBAKOWMIA KOHTYp. 3Ta cxemMa WMCKAKYaeT BO3MOXHOCTb
06pa3oBaHKA KOHAEHCATa Ha CTEHKaX KOTAQ.




NOAKAKOYEHUE MUPOAU3HOIO0 KOTAA HA APOBAX
N TENNOAKKYMYAATOPA MNOA YNPABAEHUEM BAOKA LADDOMAT 21

Mo TakoM cxeMe NMPOAM3HbIE KOTAbI MOAKAKOUAOTCA BMECTE C aKKYMYAUPYHOLLLEN EMKOCTbIO
(6ak akKyMYASITOP) M C KOHTYPOM ropsiyero BoAoCHabxeHus (koHTyp IBC). AAs naeanbHOM
pabotbl 6aka akkymyasiTopa W TBEPAOTOMAMBHOIO KOTA@ B CXeMe MNPeAyCMOTPEH
Nappomat 21.

AKKYMYAUPYIOLLIAA EMKOCTb BbIMOAHAET CPA3Y HECKOABKO BAXHbIX ®YHKLIMN:
Baaropaps el TBEpPAOTONAMBHbIN KOTEA paboTaeT B ONTMMAAbHOM PEXMME MpPaKTUYeCKK
6e3 notepb. Bce AuLLIHEE TENAO NPUHMMAET Ha cebs Bak akkyMyAsiTOP.

B cAyyae OTKAIOUEHMSI KOTA@ EMKOCTb OTAAET HAKOMAEHHOE B HEW TEMAO MOMELLEHUIO,
NO3BOASAS OTANAMBATb €10 B TEYUEHWE ABYX CYTOK.

Bak akkyMyAsITOp CO BCTPOEHHbIM KOHTYPOM ropsvero BOAOCHabXeHUsA AaeT BO3MOXHOCTb
NOAyYaTb rOPSIUYO BOAY, UCMOAB3YSl SHEPTMIO TBEPAOTOMAMBHOIO KOTAQ. KOHTYp ropsyero
BOAOCHaOXeHWs NpeAcTaBASIET cOOOM CrMpanb, HAXOAALLYHOCA BHYTPU aKKyMYAUPYIOLLIEN
€MKOCTH. TopsAYMIM TENAOHOCUTEAL, KOTOPBIM HaMOAHEH BaK aKKYMYASITOP OTA@ET CBOE TEMAO
NPOTOYHOM XONOAHOM BOAE, UTO MO3BOASIET Ha BbIXOAE MOAYUYUTb FOPSUYHO BOAY AAS ObITOBbIX
Lenen.

06bIYHO MOABOP aKKYMYAMPYIOLLIEN EMKOCTHU NMPOU3BOANUTCA TakMM o0bpa3om: 25-50 AUTpoB
obbeMa eMKOCTM Ha KaXAblh KBT MOLIHOCTM TBEPAOTOMAMBHOIO KoTAa. Aapaomar 21
6raropaps CBOEN KOHCTPYKLMM TMOAHOCTbIO 3aMeLlaeT KAACCUUYECKOe MOAKAUYEHME,
COCTOSILLEE N3 OTAEAbHbIX IAEMEHTOB.

CXEMA NMOAKAKOYEHUA KOTAA B
HA TBEPAOM TONAUBE C TMAPOCTPEAKOU

1.pynna 6e3onacHOCTU KOTAA

2. PacwumputenbHbin 6aK

3. LUpKYAALMOHHDbIN Hacoc

4. LMpKYAALMOHHDbIN Hacoc

5.mMapaBAnuecKasn cTpenka

6.MpebeHKH

7. Papuatop otonAeHUnA

MMPOAM3HBIE KOTABI MOAKAKOUEHBI C UCMTOAB30BaHMEM TMAPABAMUYECKON CTPEAKM. ITa cxema
PEKOMEHAYETCA B TEX CAYUYasX, KOTA@ CUCTEMA OTOMAEHUSA COCTOMUT M3 HECKOAbKMX KOHTYPOB.
MApaBAMUYECKUIA pacnpepeAUTeAb UCKAKOYAET B3aWMHOE TMAPABAMYECKOE BAWSAHWE
LMPKYASILMOHHbBIX HACOCOB, BbIMOAHAET QYHKLUMK LIAAGMOYAOBUTEAS], OCYLLECTBASET
Aerasaumio CUCTEMbI OTOMAEHMS.




TennoBble aKKYMYAATOPDI

AN AOOOM COBPEMEHHOW OTOMUTEABHOW CUCTEMbI AAS
NMOAYYEHUS TEMAOBOW SHEPIMMU HAAO NMPUMEHATb EMKOCTU AAS
AKKYMYASILIMM TEMAA.

OAHUM 13 OCHOBHbIX HEOBXOAMMBbIX IAEMEHTOB 3TOM CUCTEMbI
ABASIETCSI TENAOAKKyMyasiTop. C ero nomollbo Aobusatotcs
paspeAeHUst NoTpebAEHKA Y MPOU3BOACTBA TENAOBOW 3HEPTUM
npu OAHOBPEMEHHOM NMPUMEHEHUN PA3AUUHbBIX OTOMUTEABHbIX
CUCTEM: MUPOAU3HbBIX KOTAOB Ha TBEPAOM TOMAMBE, COAHEUHbIX
KOAAEKTOPOB, IAEKTPUYECKUX KOTAOB U T.A.

Mpy NnomMoLM TENAOAKKYMYASITOPA MUPOAM3HbLINA KOTEA ByaeT
pabotaTb B ONTMMaAbHOM pPeXume C BbiICOKMM KIA K
MWHUMaAbHbIM PAaCXOAOM TOMAMBA MO3BOAASA 3KOHOMMUTb
TonAmBo o1 30 Ao 70% m npu 3TOM AOBUTLCA OT MUPOAMSHOIO
KOTA@ MaKCMMaAbHOW addeKTUBHOCTU. CAepyeT 3aMETUTb, YTO
B EC npumeHeHWe COBMECTHO C MUPOAU3HLIMU KOTAGMM
TENAOAKKaMyAATOPOB ABAAETCS 06A3aTEAbHbIM.

bak akkyMyAiTop AaeT BO3MOXHOCTb 06ecneyntb Makcuma-
AbHbIM KIA oTonMTEeAbHOW cucTeMbl. Hemncnoab3lyemas
TenAoBas 3Heprus xpaHutca B OydepHor emKkocTu. Mocae
NpPOropaHu1s TONAMBa KOTEA HAYMHAET OCTbIBATb, B 3TOT MOMEHT
B paboTy OTOMMTEABHOM CUCTEMbI BKAKOUMTLCS aKKyMYAU-
pyroLLan eMKOCTb U HAYHET NepepaBaTb HAKOMAEHHOE paHee
TENAO B CUCTEMY OTOMAEHUA.

YcTaHOBUB TENAOAKKYMYAATOP
Mbl MOAYUYUM CAEAYIOLLUE NMPEUMYLLECTBA:

Yp006CTBO NMPU UCMOAb30BaHWKM TBEPAOTOMNAMBHbLIMM, raso-
BbIMUW M IAEKTPOKOTAAMMU;

OnNTMMAAbHOCTb TENAOCHAOXEHUSA NP AHOOOM NOTPEDOHOCTM B
TEMAOBOW 3HEPTUMU;

3arpyska TonAMBa M TEXHUYECKOE OOCAY>XXMBAHWE TEMAO-BbIX
arperaToB B yn0OHOe AnA Bac Bpems;

Pabota NMUPOAM3HOIO KOTAA MPUMAKCUMAaAbHOW Harpyske ¢
BbICOKMM KIA.




BolAepbl KOCBEHHOrO HarpeBa CAyXaT AAS MOAOrpeBa BOAbI
npY NOMOLLM TENAOOOMEHHUKOB, BCTPOEHHbIX B €MKOCTb, a
TakKXe AASl €€ COXPaHEHMUS.

Bolaepbl KOCBEHHOrO HarpeBa MPOU3BOAUTEABHEE AHAAOMU-
YHbIX IAEKTPUUYECKUX BONAEPOB U KOHCTPYKTUBHO paccUmTaHbl
Ha HarpeB 60AbLIMX 0O6LEMOB BOAbI MPU MUHUMYME SHEPTO-
3aTpar.

Mpuobpetas BOAOHArpeBaTEAb KOCBEHHONO HarpeBa Heo-
6X0AMMO MpPaBUAbHO MOAOOpPaTh €ro Mo MOLLHOCTU U
NPOU3BOAUTEABHOCTMH.

AAst npaBUAbHOro noabopa 6oiMaepa HEOHXOAMMO UCXOANUTL U3
CAEAYHOLLIErO: YeNOBEKY B cpeaHeM Tpebyertca B cyTkn 50 -70
AMTPOB ropsauYert BoAbl. MICXOAS M3 3TOr0 3HAUYEHUS MOXHO
noAbupatb 3TM YCTPOMCTBA AAA BCEM CEMbM, HaANMPUMEP, AAS
ceMbM 13 4-6 4YenoBEK — 3TO eMKocTb o6bemom 300 - 400
AUTPOB.

B Hawem accoptrmeHTe ecTb oT 6ornepbl eMKOCTbHO 0T 400 A0
10 000 AutpoB, noatomy Bbl cMoxeTe NopobpaTb EMKOCTb AAS
AOObIX 3apay, Kak AASE AOMA, TaK U AAS MPOM3BOACTBEHHbIX
HYXA.

YcTpoicTBa KOCBEHHOIO HarpeBa BOAbl 0ObIYHO UCMOAB3YHOT B
CUCTEMAX C OAHOKOHTYPHbIM KOTAOM. MOXHO MpPUMEHSTb C
NMUPOAU3HBIM KOTAOM BTC.

BoiAepbl M3roTaBAMBAKOTCA M3 CTAAM NMOKPLITOM CAOEM 3MaAHK,
a 0T KOPPO3MK BHYTPb Baka NOMeELLLAOT MarHMEBbIN aHOA.
HapeXHOCTb KOHCTPYKLMK U UCMOAb30BaHME MHHOBALMOHHbIX
TEXHOAOIMI IBASIETCS 3aA0TOM AOATOrO CPOKa CAYXObl Hallen
NPOAYKLIMW.



AAR 3ameToK
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