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KOTEJIbHOE OBOPYOOBAHUE

npOVI3BO,EI,CTBO 6ymarm C NCMNoJib30BaHUEM MNapa

Dipl.-Ing. Hardy Ernst, LOOS INTERNATIONAL

ToNbKO BMECTE C npaBuUiibHO Bbl6paHHbIMVI KOTEJ1IbHbIMUA
cncremMmamm coBpeMeHHbIEe 6ymaro,u,enaTeanb|e MallUnHbI
MOTyT NpoaeMOHCTPpUpoBarb BCE CBON BO3IMOXHOCTU

Mpouecc nsrotroBneHus 6ymaru ObIN BnepBble oNUcaH
Ha Oymare B 105 H. 3. KMTamMckum MuHuctpom. Co
BPEMEHU NOSIBIIEHUSI MPUeMIIeMbIX KOTefIbHbIX CUCTEM,
T.e. ¢ 1800 roga, napoBOM KOTEN Hepa3pbIBHO CBA3aH C
npou3BoacTtBoM 6ymarn. CHayana B KayecrBe KOMIMO-
HeHTa MapoBbIX MalWH ANA npuBoja Oymaropgena-
TeNnbHbIX MaLUWH, a 3aTeM ANA NPOLEeCCOB Bapku, CYLUKU
¥ NapoBoro rnaxeHus. B reyueHne MHorux net 6ymaxHas
NPOMbIWMNEHHOCTbL CTPEMUTENbBLHO pa3BuBaeTCH.

140 net cneuuncuyeckoro
«HOy-Xxay»

KoMnaHus no ctpoutenscTBy KOTMOB
LOOS 6bina ocHoBaHa B 1865 rogy u
npeeBpaTunacb C Tex Mop B aKTMBHO
paboTallylo Ha MUPOBOM pbiHKE
rpynny npeanpuatun LOOS
INTERNATIONAL, yemy B Hemarnon
cteneHn cnocobcteoBano 6Gonbluoe
YNCNO [OBONbHbIX KINWEHTOB B
GyMa>KHOM NPOMbILLIAEHHOCTH.
CerogHs npegnpuaTMS KOMMNaHuM B
[epmanun n ABCTpuM, Ha KOTOPbIX
pabotaioT 700 4enoBek, €XergHo
BbINyckatoT 1 noctaensoT B 140 cTpaH
mupa 1250 KOTRMOB B CermMeHTe
MoLHocTen Ao 55 7/4 (35 MBT).

BymarogenaTenbHble MalLWHbI CaMOro
nocrnefHero MOKOMNeHUs npegHas-
HayeHbl ANs Npon3BoAcTBa GyMaXKHOM
nonotHa wupuHon go 10 m co
ckopocTbto 70 2000 M B MUHYTY U MOTYT
NpoAEeMOHCTpMpOBaTbL BCE CBOU
BO3MOXHOCTM TOJIbKO BMECTe C
COOTBETCTBYWOLWNUMU KOTEMbHbIMU
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U3meHeHue HOTpGGMTeanKOFO cnpoca, noBbIWEeHHbIe
TpeﬁOBaHMﬂ K 3awuTe Opr)KaIOI.I.l,el;’I cpeaobl U
arpeccuMBHas KOHKypeHuusa CHOCOﬁCTByIOT nosiBIeHn
MHOTOYUCNEHHbIX " paSHOOﬁpaSHbIX 6YMa)KHbIX
npoAykToB U AenaroT Heo6xoAUMbIM npuMeHeHue
COBpPEeMEHHbIX U Gonee npoun3BoauUTesibHbIX MallUH.
BmecTe ¢ 3TMM pacTyT Takke wu TpeﬁOBaHMﬂ K
COOTBETCTBYHLWMMNAPOBbLIM KOTeJiIbHbIMCUCTEMaAM.

YyeTblpe ABYXKapoTPyOHbIX rasoTpybHbIX KoTna UNIVERSAL ZFR ¢
naponpowunssoanTenbHocTbio 120 T/4 Ha BymaxHon abpuke
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cuctemamn. Takxke W AN 9TUX
Hanbonee COBPEMEHHbIX W CaMblX
6onbLmx BymaropenarenbHbIX MaLWH
komnaHna LOOS INTERNATIONAL
MOXeT NPeAnoXnTb COOTBETCTBYIOLLME
KOTenbHblE CUCTEMbI C HaAEXHbIMU
TOMKamMu ¥ cucTemamy ynpasrieHus.
[Mpn aTOM peyb He MAET O cneumanbs-
HbIX KOHCTPYKUMSAX C HEWU3BECTHbIM
pvcKoM mnu o paboTe ¢

NOBbIWEHHLIMU [OaBfieHUEM MU
GonbwumMu noTepamu. bnarogaps
NPaBUIIbHO PAaCCUYUTaHHON KOHCTPYK-
LMK 1 neanbHon cxeme cepust KOToB
UNIVERSAL komnaHunm LOOS
oTBEYaeT BCEM NOCTaBreHHbIM Tpe6o-
BaHUAM.

MakcumanbHbIV
KoadpuumeHT
ncnonb3oBaHusa ans 100-
NMpoLEeHTHOro o6ecneyeHns
napom

Tonbko OAWH Npumep:

C 4eTbipbMSs OQNHAKOBLIMW NapOoBbIMU
KoTnamu npowussoauTensHocTbio 30
TOHH napa B Yac kaxabiv (4 x 30 = 120
T/M) ana gByx OymarogenarteribHbIX
MaLuunH c noTpebnexHnem napa no 40 /4
(2 x40 =80 1/4) n gononNHUTENbHOM
NoTPeBGHOCTLIO B Nape Anst NOKpbITUS
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6a3oBon Harpy3ku B 10 T/4 BymaHbI
Lex MOXeT cuuTarb cebss OTnMYHO
OCHaLWEHHbIM. XOTH B HOpPMarbHOM
pexunme paboTbl TpebytoTcs He banee
90 T/4, BCe 4YeTblpe KOTna paboTarar ¢
OAMHakoBOW Harpyskon (75 %) wn
XOpOLMM AN pexvMMa HEemnosHou
Harpy3kn KI[. MNpy aToM BpemeHHoe
OTKITHOYEHME NO TON UNW UHOW NpUYnHe
O[HOTO U3 KOTIOB HUKaK He OTpasnTCcs
Ha Npou3BOACTBEHHOM NpoLiecce.

Komnanus LOOS B aTtOoM gmanasoHe
MOLWHOCTEN MNpPUMeHsieT KOTbl
TMnoBoro psiga UNIVERSAL ZFR. OHu
OTNIMYAIOTCA HaAEXHOW TPEXXQLOBOM
KOHCTpYyKUMen c pasgenéHHbIMU
razoxogamu, npegHasHayeHbl AN
akcnnyatauum B MOJSIHOM O[HO-
KOHTYPHOM pexume u obopyaoBaHbl
OBYMSi ToMkamu Ansi He3aBUCKMMOTO
WHAOMBUAYaNbHOrO pexuma paboThbl.
MpeuvmywecTtBa HarnagHbl. [lo
CpaBHEHMIO C KOTMaMu, KOTOpble MOTyT
3KCnnyaTupoBaTbCsa TOJbKO Mpwu
O[IHOBPEMEHHOW paboTe 06enx TOMok,
aTa KoTenbHasi cucTemMa KOoMMaHun
LOOS wumeeT p[gBOMHOW AnanasoH
perynupoBaHus. CHabxeHue napom
obecneymBaeTcss daxe nNpu  OTKMHO-
YEeHUM [BYX TOMOK Ha pasnuyHbIX
koTnax. [AByxxapoTpyOHble razoTpyo-
Hbleé KOTINbl C BO3MOXHOCTblO
HeorpaHu-4eHHO [OSIroN 3Kcnsya-
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TauMm TakKe W C OAHOW >KapoBou
Tpybon OTNMYHO npucnocobneHbl
WMEHHO AJ1s1 TaKkoro BapuaHTta npume-
HeHuss. OHM obecneymBaloT Makcu-
MarnbHY HaAEXHOCTb CHabXxeHus
napoM Mpu KpyriocyTouyHon paboTte
OymarogenatenbHbIX MaLUVH.

HeT npo6nem npu obpbiBe
GymaxKHOro nosiorHa

Kputnyeckum cobbiTnem saBndertca
06pbIB BymMaxkHOro nonotHa. B arom
cnyyae TpebyeTcs OTKNKYeHUe
OymarogenarenbHOW MalWuWHbl W”
peskoe npekpalieHve eé€ oborpesa.
CurHan o cboe noctynaeTt oOT
pa3MeLEHHOrO B HYXHOM MecTe
YyBCTBUTEMbLHOMO AaT4yuKa, Nocrne 4yero
cucTemMa ynpaBneHus nepeknoyaeT
BCE TOMKM B PEXUM MUHMMAnbHOM
Harpy3ku. [lpou3sBenéHHoe B 3TO
BpeEMS Tenrno akkymynupyeTtcs B
BOOSIHOM OO0BLEME KOTMa M Bbi3blBAET
perynupyemblii pocT [JaBneHus,
KOTOpPbI YYUTbIBAETCH B NOTMYECKUX
CXeMax yrnpaBreHus 1 perynmpoBaHusl.
B pesynsrate HagéxHo npegoTepa-
uiaeTca aBapuiiHOe OTKMKYeHne
KOTNOB MO MNpUYMHE HEeJonmyCTUMOro
n3bbiToyHoro pgasneHus. C6poc
Harpy3ku B 06b€Me 40 T napa siBnsieTcs
CpaBHUTENbHO 6e300MaHbIM.

MapameTpbl napa npu o6pbLIBe Oymaru

[narpamma : ...cuctema perynupoBaHusi 6eiCTpo cpabaTtbiBaeT Npu kaxaom obpbiBe Gymarun
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KonnyectBo napa
[asneHvie napa

A
C6poc Harpysku Ckadok Harpyskm
[asneHue
Harpyska
BasoBas Harpyska
0 . . Bpems t

A = 13bbITOYHOE TEenno npu cbpoce Harpysku
B = akKyMynupoBaHHOe Tenso

C = Tenmo Ans pasroHa npuv ckayke Harpysku
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[Haxe npu cbpoce Harpysku B 06bEme
80 T napa BcrneacteMe OAHOBpe-
MEHHOIO OTKITYEHUs1, Hanpumep,
OByx OymarogenaternbHbIX MalluH,
afjanTupoBaHHasa cucTema ynpasne-
HWS CHWXaeT MOoLLHOCTL 6e3 aBapun-
HOrO OTKMKYEHUST KOTMoB. MoXHO
obecneunTb pexum paboTsl gaxe npu
MWHUManbHO BO3MOXHOW 6asoBou
Harpyske nyTEM perynupyemoro
BbIKIIOYEHNS MO OfHOW ropenke B
OTAENbHbIX KOTax (pexum paboTbl C
ofHon >xaposow Tpy6on). lMpu 3ToM
oCTaBLUMECsT ropernku paboTawr ¢
MWUHMMAaInbHOW Harpys3koh B MOAYyNu-
pytoLLEM pEXMME.

Xopoluas gMHamMmuka npm
CKauKe Harpysku

lMpumeHeHne ropenok c 6onblmM
Avana3oHOM perynupoBaHusa wu
«nHTennektyansHow» ACY npu Aan-
HOM pexume paboTbl obecnedvvBaer
Hauny4dwme NpeanockInkv Ans ckadka
Harpy3ku npu pasroHe kotna pJo
nonHom MowHocTu. B TeueHwne
HECKOMNbKMUX MUHYT KOTMbl [OJIKHbI
AaTb, 06pa3Ho roBopsl, «MOSHbIV Nap».
C [pyroii CTOpPOHbI, CKOPOCTb M3Me-
HEHUS MOLLHOCTW Harpeea NMeeT CBOU
npegensbl, 3aBUcCALLME OT NPeneTbHON
Harpyskm u cpoka Cnyx0bl KoTna.
OnbITHBIA KOTIIOCTPOUTESNb 3HAET, Kak
AOMOMHUTENBHO WUCNONb30BaThb
CMOCOBHOCTb KOTMa akKymymnupoBaTb
TENNO M C MOMOLbID «UHTEMMEK-
TyanbHOro» ynpaeneHusi notpebure-
nsiMmn 6a30BO Harpy3Kku 3a HECKOTbKO
MWHYT MHOFOKpaTHO YBENMUYNUTH
NMonesHyl Harpysky kotna. Takmm
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obpasom, MOXHO CMpaBUTbLCHA C
MUKOBOWM MOTPEGHOCTHIO B Mape mnpu
ckayke Harpysku 06e3 HeBbIrogHon
noTepu AaBneHus.

370 4aéT BO3MOXHOCTb 0TKa3aTbCsl OT
CUCTEMbI paHHEro npeaynpexaeHns
Ons ckadka Harpy3ku. CnoHTaHHble
N3MEHEHUs Harpysku npotekatoT 6e3
cTpecca anst kotna u 6e3 notepu
kayecTtBa napa. CHabeHune napom Ha-
[AexHo obecrneunBaeTcs B aBToMaTy-
YeckoM pexumMe npu Nobom BapuaHTe
0obpbiBa GyMaKHOro nonoTHa. TexHu-
Yeckuii mepcoHan M CrneuuanucTbl,
OTBETCTBEHHblE 3@ MPOU3BOACTBO
Bymaru, MoryT MofHOCTbIO MOCBATUTL
cebs bymarogenartenbHbIM MalLMHaM.

Cucrtema ynpaBneHus LOOS
BOILER CONTROL LBC ans
NOJIHOro TEXHONOrN4ecKoro
KOHTpons

Kaxpablhn koTén komnaHum LOOS
OCHalLEH yaobHbIM B ynpaBneHuu
ycTponctBom asTomaTusauum LBC,
KoTopoe npepcrtaBnsger cobou
WHTErpupoBaHHyD CcuUCTeMy Yynpas-
neHus Ha 6ase TEXHOMOorM4yeckux u
aBapumnHbIX curHanos. C nomoLlbo
3ProHOMUYHOrO MEHIO YMNpaBreHust ¢
TEKCTOBbIM AMCMNeemM U MNepeBOoAoM
TEKCTOBbIX COOOLLEHNN Ha NoYTu Bce
A3bIKM MUpa OCYLLECTBNSETCS BbIBOL,
BCeX paboumx napaMeTpoB U COCTOS-
HVI. A NpUMEHEeHVe NOCTaBnAeMoro B
BUAe onuum obopydoBaHus AnNS
obMeHa [OaHHbIMU C BbILIECTOSLLEN
ACY Tl paéTt BO3MOXHOCTb Haumyy-
Wwum obpas3oM U B MOMHOM OOGBbEME
BbINONMHUTL TpeboBaHus, nNpeabsB-

[Mpumep npumeHenns Ha BymaxHou habpuke - 3 mapoBbIX KOTNa C naponeperpeBaTenem.
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NsiemMble K YNpaBliEHUO cuUcTeMammu
cHabxeHust napom OymaropenaTternb-
HbIX MaLLUWH.

Mone3Hble onuuu NOBbLIWAKOT
3c¢pheKkTUBHOCTL

KoTtenbHble cuctembl LOOS pgnsa
OyMaxkHOM MPOMBILLNEHHOCTH, Mpea-
cTaBnswuwme cobon HaaéxXHble
TPEXXOAO0BbIE KOTIbI C OAHOM XapoBOU
Tpy6on (tunosow psig UL-S) npo-
MU3BOAUTENBHOCTBIO A0 295 T/M ”n ¢
OBYMS1 )KapoBbiMu Tpy6amu (TUNoBoW
psa ZFR) npovsBoauTEnbHOCTBIO [0
55 T/4 ocHalWéHbl BbINOMHEHHbIMU B
BMAe Mofyfnen 3KoHomamnsepamwu
n/vnu naponeperpeBaTtensmu. B
MHOUBUAYANbHOM UCMONTHEHUN MOXET
pocturatbes KIMO oo 95 % wn obec-
neynBaTbCsi NPOM3BOACTBO Meperpe-
Toro napa c Temnepatypou go 310 °C.
Ona KpynHbIX MNapoBbIX ceTen ¢
0O0nbLLON NPOTAXKEHHOCTLIO TPyHONpo-
BOZIOB B LIeNSAX pasrpy3ku ApEeHarKHON
CUCTEMbI MPeanoYTUTENbHLIM ARIAET-
cs Hebombwon neperpeB napa. Kak
naponeperpeBsaTtenb, Tak M MoOyrb
3KOHOMamnsepa WHTerpupoBaHbl B
KOHCTPYKUMIO KOTMa M U30NMPOBaHbI.
JononHuteneHbIi PyHAAMEHT A1 HUX
He TpebyeTcs.

MpakTnyecknin onbIT B Xoae
peanusauum
MHOFOYMUCNEHHBbIX KPYMHbIX
NpoeKkToB

Komnanua LOOS INTERNATIONAL
Bcerga paspabarbiBaeT Haubonee
onTUManbHy KOHLEeNuuto Ans nobom
cepbl NPUMEHEHUsI HE3aBUCKMO OT
TOro, MAET N pedb O MOAEPHM3aLUn
WX paclIMpeHny ceTn napo- 1 Teno-
cHabxeHnsi. LOOS INTERNATIONAL
BrafeeT «Hoy-xay», OCHOBaHHbIM Ha
akcnnyatauuy MHOTOYUCHEHHbIX
KOTMNOB, YyXe AecATUNeTUs yCneLuHo
paboTallWmnx BO MHOMMX CTpaHax
Mupa. HagéxHble koTenbHble CUCTEMBI
LOOS, obopynoBaHHble camon coBpe-
MEHHON TEeXHWUKOW aBTOMaTW4eCKOro
perynupoBaHna 1 ynpasreHusi, oTee-
YaloT cneuynduyeckum TpeboBaHMAM
Hanbonee COBPEMEHHbLIX W KPYMHbIX
ByMmarkHbIX (habpurk

c notpebnexHnem napa 200 T/4 v BbILe.
3Hak cooTBetcTBUA CE wn ceptu-
dvKkaTbl GOMbLUMHCTBA OpraHusaumi
rocygapcTBeHHOro Hagsopa obner-
YaloT nomnyyeHue Aornycka K akcnnya-
Taumu B MMpoBoM Mactabe. Komna-
Hns LOOS INTERNATIONAL sBns-
eTcs KOMMEeTEHTHbIM MNapTHEPOM
BGyMakHON NPOMBbILLNIEHHOCTH
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