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AP DheKTUBHOCTb KOTNAa

Sq)Q)EKTVIBHOCTb KOTia 3aBUCUT OT MHOIuUX d)aKTOpOB:

* OT Ka4yecTBa TeNIoobMeHa Mexay npoaykramm cropaHus
N BOOOW;

* OT KayecTBa cropaHus (borataa unu 6egHasa raso-Bos-
OylHaa CMecChb);

 OT NOTEPb TENNa KoTna B OKPY>KatoLLyto cpeay u oT
noTepb Tenna B CUCTEME pacnpeneneHns:;

* OT aganTtaummn K NnoTpebHoCcTsaM B Tenne (Moaynsyms
MOLLIHOCTWN, TeMrnepaTypHbIn rpaduk);

* OT peKkynepauum CKpbITON TENSOTLI NapoobpasoBaHUS
(BOOSAHOW nap, cogepKalluuincs B NPpoayKTax CropaHus).

Bce atn pakTopbl cymmupyrotca u garot Ao 50%
3KoHoMuM Tonnuea!
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CopepxaHue

Llenb aToro 4OKyMeHTa — U3NOXUTb B MPOCTON (hOpMe TEXHUYECKME acneKTbl, BUSIOLLME
Ha 3P peKTUBHOCTb paboTbl KOHAEHCALMOHHBLIX KOTOB

» KauecTBO TennoobmeHa NpPoOAYKTbI

cropaHus/Bopa

* [pnHUMN OelncTBUS TENNOOOMEHHMKA
* O PEeKTUBHOCTb TENNTOOOMEHHMKA

» OTOENbHO CTOALLMIA pekynepaTop-
KoHAeHcaTop (3KoHOMar3ep)

+ OManMpoBaHHbIN YyryHHbIA TENNIOOOMEHHUK

* TennoobmMeHHUK 13 Hep>+<aBelou.|,el7| cranm

» TennoobMeHHUNK 13 crniaBa antoMUHNS C
KpeMHnem

« Cnnae anooMyH1S C KPEMHUEM
« KauecTBO BoAbl B CUCTEME OTOMMEHNS
« MoTepw B OKpyxatoLLyto cpeay

» KayectBO cropaHus

* MpyHLMNbI ropeHnst

* [opeHune npupogHoro rasa

 KIMM cropanHuna

» CpaBHeHue Kl

* MpyHLMN NpeaBapUTENBHOMO CMELLEHNS
» Cuctema BeHTypu

* PerynupoBka COOTHOLLEHUS BO34yx/ra3

* MeToavKa perynmpoBKM COOTHOLLEHMS
BO3ayx/ra3

* [openkn

* lononHuTenbHOe Tensio 3a cyeTt
KOHOeHcauunm

* flBHasA 1 ckpbiTasa Tennora
* Huswas/Beiclwiasi TennoTa cropaHus
* Touka pochl

» lononHuTenbHOE TENo 3a c4eT
KOHOEeHCaunn

» KoHgeHcaTt
* Hentpanusauus koHgeHcaTa

* IbiMmoxoabl

» OcoOble NonoxeHus

* Knaccudmkaums

» lonycTnmas anuHa gbimoxoaa
* MoacoeanHenune 3 CEp

» PacnonoxeHne asimoxoaa

« ABTOMaTMKa

* TemnepaTypHbI rpaduk - pagmaTopbl
* TemnepaTypHbIN rpaduk - TENMbIA NON
* MHOroKoHTypHas cuctema

* Mogynsiunsi ropenku

» OrpaHnyeHne MOLLHOCTH

» OnTUMKU3aLMsa Npu NOMOLLK

MOZYNMpYHOLLEro Hacoca
* OcobeHHOCTH ANnsl KOTNOB
cpegHen n 60NbLION MOLLHOCTU
e Curhan 0-10 B
« Kackag
» OTce4yHas 3acnoHka ¢ cepBONpPUBOAOM
(BOma)
* OTCeyYyHom KnanaH ObIMOBbIX ra3oB
» 3aKknoyeHue

* AHanm3 paboTbl
* OXvgaemble BbIrogpl



KayecTBO TennoobmeHa
NPOAYKTbI cropaHusa/Boaa

[MpyHUKMN gencTBus TenIoobMeHHNKa
QPP EKTMBHOCTL TENNOOOMEHHMKA

OT1aenbHO CTOAWNKW pekyrnepaTop-
KOHOeHcaTop (SKoHOMaun3ep)

OMannpoBaHHbIN YYTYyHHbIA TENNOOOMEHHNK
TennoobMeHHUK U3 HeEpPXXaBeLLLEN CTamnn

TennoobMeHHMK 13 cnnaBa antoMUHUS C
KpEMHUNEM

Cnnae antoMMHUSA C KPEMHUEM
KayecTBo BOAbI B CUCTEME OTOMNEHUS
[ToTepu B oKpyxatoLLyo cpeny



llpHUuMn gencrTeuA
TennoooMeHHUKa

TennoobMeHHNK — 3TO YCTPOMCTBO, MO3BOMSAKOLIEE MepenaTtb
TENJI0BY 3HEPIMKO OT OAHOrO TEMNSIOHOCUTENS K Apyromy 6e3 nx
nepemeLLBaHus.

XonoaHbIi TennoHocUuTernb —1 —

T
|
-

Fopsiunn TennoHocuTenb — Te =t

B cny4yae TennoobmeHHMKa KoTna BblAENsoT ABa
TEenrnoHOCUTENS:

* lopsAYun TennoHocuTenb = NPOAYKTbl CrOpaHus

« XonogHbIV TENJIOHOCUTENb = BoAa




IJPPEKTUBHOCTDb
TenoooMeHHUukKa

Uem BornbLue oxnaxgaeTcs ropsaynin TensioHocuTernb (MPOoaYyKTbl cropaHms) N

Uem Oonblue HarpeBaeTCcs XOnoaHbIM TensioHocuTenb (Boga)?
2 Tem 6onblie 3¢hheKTUBHOCTL TENJI00OMEHHMKA

MpoaykTtbl
cropaHus
180°

MpoaykTbl

cropaHus
~ 60°

Mnamsa ~ 800°C

—» 60°C

MOHOONOYHbLIN

KOHOEeHCaLUOHHbIN

TensI000MeHHUK
80000 4 800" lNoBbileHne
SR 3PPEKTUBHOCTN MOXKHO
yBUOETb B CHUXEHUN AT
Eaas NpoAyKTbl cropaHums/
500,00 BoAa
KoHaeHcaunOHHbIN 35
Ta pasHuua Temnepart
e TennoobmeHHUK, AT ~ 20 °C P H patyp
JOImkHa ObITb
300,00 o
MaKCcMMarbHO HU3KOMN.
20000
Ha npakTuke oHa
100,00 cocTaBnseT ot 5 go 30°C

3amMeTnM, YTO KOHAEHCALNOHHbIE TENNOOOMEHHMKN UMEIOT CaMyko HU3KYIO
TeMnepaTypy NPOOYyKTOB CropaHus Ha BbIXOAE Cpeaun BCEX TEMNO0OMEH-
HVKOB.



OTaenbHO cTOALWIMK peKynepaTop
— KOHAeHcaTop (3KoHOMaunsep)

OH O6bin 06as30BbiM pelleHNnemM [Ana  KOHAEHCALMOHHOW TEeXHWKU -  MPUHLMN
rnocrenoBaTenbHOro MOAKMIOYEHUS KOTNa C KOHBEKLMOHHLIM TEennooOMEHHUKOM W
KOHAEHCaLNOHHOro TennoobMeHHMKa, HO 3TO He CaMoe fydllee peLLeHne.

—> [openka (gaxe atmocoepHas) paboTtaet He B camoM 6raronpusiTHOM pexmve ¢
TOYKM 3PEHNSA ra30-BO3AYLLUHOM CMECcH

—> BbICOKU KOahmLUMEHT N30bITKa BO3ayxa He ABNSETCA ONTUMarbHbIM PELLEHNEM
ANS1 KOHAEHCALMOHHOIO pexnma

- BbiCokme noTepum Tenna B OKpyxatoLlyto cpegy
- CnoXHas KOHCTpYKUMS

- Menbuwe Kl akcnnyaTtauum n3-3a OTCyTCTBUS MOAYNSALMA MOLLHOCTU

- MuHumanbHaga Temnepatypa nogatowlen nuHmm > 30°C

:-_‘\ o MepBbiii ﬂ 5, 75:.7.232. Oteoa
Fopenka i | Tennoo6- | ; wernmk | > el
[ | e || ot | (| cropaun
L4 I ¥
‘ 120‘0‘0 1Sﬂ~°C v 40°C
]
; OTBOA ‘
4 KOHAeHcaTa H
HapaysHas - BbITSKHOM | I_I
ropenka BEeHTUNATOP ponyKTbl
< " > cropaHusa T
KoTten Pekynepatop
(skoHOMamn3zep)
Tem He meHee, amom rpPUHYUI u
celiyac 8cé euwe ucronb3yemcs
8 XXUOKOMOIMITUBHbIX

KOHOeHCayUOHHbIX KomJiax

" O6paTHas
NINHUA
BbITs)kHOM
Moparowasn BEHTUNATOP
NUHUA
YnaneHue
las Bosayx KOHAEeHcaTa



IMarimpoBaHHbIU YYTYHHbIW
TensIo0oMeHHUK

Ventilataur

Bloc de régulation air/gaz 1/1

Amenée d'air de combustion avec filire
ot Venturi Zone de raccordemant
élecirique

Tableav de commande
DIEMATIC-Delta

Pressostat fumées

Départ chauffoge

Brileur gaz modulant &
prémélange avec ploquettes
céramiques, émissions
polluantes réduites

INOx < 20 rng/ kWh, et CO

< 15 mg/kWi Sonde d'ionisation

Allumeur
par éfincelles

Raccordement

——“ By
Refour chauffoge embrochable

Pigtine *VARIO"
\
3
i’\ = Coffret de sécurité
Isolation corps en
I laine de verre

— Piedsréglables

Evacuation des

condensats

Robinet de vidange

Echangeur &
condensation en fonta

aufectique recowvert d'émail
vifrifié

Bac de récupération
des condensats en fonte
émaillée

Sode

OcHoBbIBasicb Ha GONbLIOM OMbITe U 3HaAHWAX B 0BnMacTM NPomM3BOACTBA YyryHa W
amanu, B KoHue 90-x r. De Dietrich BbinycTun nepsBbIi KOHAEHCALMOHHBLIA MOHOBMOYHbIV
KoTen ¢ MoaynsaumMen MOLLHOCTH.

OTa moaenb npogasanack 6onee 10 ner.
* Mogynsuma mowHocTun oT 25 go 100% (Bo3moxxHoe orpaHunydeHune - 70%)
* MuH. Temnepatypa nogatowen nuHun = 30°C

* [a3oBas roperika ¢ Kkepamm4eCckKnmMmm ninactnHamm

MowHocTtb oT 29 go 44 kBT

Macca 140 - 300 «kr
Ob6bem okoro 15 n
BOAbl




MOHOOMOYHbLIN TENJTIOOOMEHHUK
U3 HepXxaBekrLwen ctanu

Bbicokasi KOppPO3MOHHas YCTOMYNBOCTb

Hun3kasa MHepUMOHHOCTb — BbICTpOE
pearnpoBaHue

[1BOMHOM KOXYX N3 KOMMNO3UTHbIX MaTepuanos

Tennosas u 3BYKOBaA ns3onAauuns

fexf machonge

Moter et ol wates manickd | Coxd wones manlokd
W 4

Waorker authet
SOCEey

'
Canderacte Sran hole Comdensole deain bole

Covled combusio Sy et v
MomHOCTb oT 24 Ao 39 KBT ~ Hested Combusiion ges o ’.’:kd :::b;:‘:: ::ur;‘: r:-hraﬂ?'
Macca okono 20 kr
O6bem Boabl okorno 1,5 n

B pamMax pa3BUTUA HaCTEHHbIX KOHOEHCALMOHHbLIX KOTJ10B HEPXXaBerLaa ctallb UMeeT
Gonble npenMmyLiecTB B rnjiaHe KOMMakTHOCTU N CTOUMOCTMU.

3T10T TennoobmeHHuK 6bin paspaboTtaH 1 npomssedéH rpynnon Gianoni.

e )

CITY CONDENS VIVADENS ECODENS / SOLNEO

2005>2009 52009 >2009



WIOHOOJIOYHDbIN TEIJIOOOMECHHAMK
U3 CrnJjiaBa aJiOKMUHUA C KpeMmHUeMmM

»

iy — T

TennoobmeHHuk « Rondella » ¢ TypbynusaTopamu
-> YMEHbLUAETCA CKOPOCTb yAaneHns NpoaykTOB CropaHus

- U3roTOBMNEHbl U3 BEPMUKYNUTA, AN TLATENbHOW YNCTKU

y -
INNOVENS ELIDENS
2002>2010 2004>2011

MpeBocxogHasa TennoNpoBOAHOCTbL

MaTepuan Koadpcp.
TensonpoBOAHOCTHU
(BT*M1*K-1)
npu T =20°C

Cranb 46
HepxaBetowas ctanb 26

(18% xpom, 8% Hukernb)

Antomuuunn (99,9% B 237

YUCTOM BMAE)

HebonbLon Bec

MaTepuan MnotHocTb (r/cm?)
Cranb 7.3

HepxaBetowas ctans | 8

AntoMmuHun (cnnas) 2,7

MowHocTtb oT 15 o 25 kBT

Macca

okono 35 kr

O6bem Boabl

okono 4 n

AJNIOMUHUA OBNA-
AOAET XOPOLLUM
COMNPOTUBNEHUEM
K HENTPAIIbHOMY
Unn oAXE KUC-
NIOMY PH

10
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MOHOONMOYHLIN TENNMOOOMEHHUK
U3 crnnasa antoMUHUA C KPEeMHUNEM

YnbTpa-peakTUBHbIA TeNN1006MeHHUK MowwHocTL or 10 Ao 39 KBT

Macca oKkono 25 kr
KomnakTHasa moHO6104Has
KOHCTPYKLMA O06bem Boabl okorno 1,5 n
-
- — e
: —
‘-h_._'-"'—-.-
INNOVENS MCA MODULENS / TWINEO NANEO
>2009 > 2011 >2012
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wWiOoRoOUVUJIVHMADIVI ICIUJIVVOVUNICHAVIR Vio
cnsiaBa arllOMMHUA C KPEMHUEM ans
KOTJIOB cpeaHen N 60MbLLION MOLLHOCTHU

TennoobMeHHUK ANA MOLWHOCTU OT
35 po 115 KBt

Cepusa :
Innovens MC 35-115

Innovens MCA PRO 45-115
Elidens DTG 35-115

Macca : ot 45 go 60 Kr
O6bem BoAbl: OKOSIO 7 NUTPOB

TennoobmeHHUK AN MOLLHOCTH OT
85 10 210 KBT : 4 - 7 ceKuum

Cepusa :
C210

C230

Macca : ot 100 go 170 kr
O61bem Boapl: ot 10 go 25 anTpos

TennoobMeHHUK AN MOLWHOCTU OT
280 po 650 kBT : 5 - 10 ceKkuui

Cepusa :
C310

C330

Macca : ot 300 go 450 kr
O6bem Boapl: oT 50 o 100 nnTpos

12



CnnaB antoMUHUA C KpeMHUEM

ANIOMUHUN LLMPOKO n3BecTeH cBOMMUA MexXaHN4YeCKUMU,
TENNOTEXHNYECKUMN N XUMNYECKUMMN CBOUCTBAMM.
e BbicOKaas  KOpPpPO3MOHHaA  YyCTOMuYMBOCTb  6Gnaroaaps

NPOYHOMN OKCUAHOW NNEHKE HA NOBEPXHOCTU MeTanna.
lNMpeBocxogHaA TenJ10NPOBOAHOCTb

Hu3Kaa nnoTHocTb = 6onee NErkuii Koten (ymeHbLUEeHHbIN
BeC KoTna)

e  OAHOPOAHOCTb 3NEMEHTOB: OTCYTCTBME CrMBOB M CBapHbIX
LUBOB — OTCYTCTBME C/1abbIX MecT

e Xopowaa TeKy4yecTb MmaTepuana noO3BOASAET MNONYYUTb
TenN1006MeHHUK CNOoXKHOKU ¢opmMbl C pPa3BUTON MNOBepX-
HOCTbIO TennoobmeHa

w

=y

° BO3MO»KHOCTb nony4yeHmnAa o4yeHb KOMMNAKTHbIX KOT/10B

*  YMeHbLIEeHHbIX 06bem BoAbl, rapaHTUPYIOLWMA BbICOKYIO
peakTMBHOCTb Tenn1006MeHHMKaA

[Ana coxpaHeHuMs BCex 9TUX CBOMCTB, a Takke paboTocnocobHOCTH
TennoobMeHHWKa, Boda B OTONWUTENbHOW YCTAHOBKE [OMXKHA YOOBMETBOPSTH
cnegyowmm TpeboBaHusm (B ocobeHHocTu pH) :

O6wan mowHocTe ycTaHoBkM (kW)
<70 70 -200 200 - 550 > 550
CTeneHb KUCNOTHOCTH pH 7-9 7-9 7-9 7-9
(HenogroToBneHHas Boaa)
CTeneHb KNCNOTHOCTH pH 7-85 7-85 7-85 7-85
(nogroToeneHHas soga)
MpoeognmocTs nNpn 25 °C MKC/em < < < <
XnopueThle COEANHEHHUSA Mmr/n <150 <150 <150 <150
LOpyrve KOMNQOHEHTBI mr/n <1 <1 <1 <1
MonHas xécTkocTb Bogbl(!) EI?DQHLMCKHE rpagyc, |1-35 1-20 1-15 1-5
HemeUukui rpagyc,°dH | 0,5 -20,0 05-11,2 05-84 05-28
MMONL/N 0,1-35 0,1-20 0,1-15 0,1-05

(1) Ans ycTaHoBOK C NOCTOSHHBIM OTOMMeHWeM obLei mowHocTeio : Mmakcumym 200 kBT - cooTBeTCTBYIOWEAA NONHasA KECTKoCTb paBHa 8,4 °dH

(1,5 mmol/l, 15 °f); Gonblue 200 kBT - cooTBETCTBYOWASR NONHAR XECTKOCTh pasHa 2,8 °dH (0,5 mmol/l, 5 °f)

13




KayecTBO BOAbI OTONUTENTLHOM

yCTaH

OBKMA

YuntbiBasgs obbem BOAbl, co,u,epmau.teﬂc;l B TennoobMeHHUKe U Ka4vyecTBO

TennoobmeHa,

OTONUTESNTbHOM YCTaHOBKN.

NcTopuyecku,

OCHOBHbIM

HeobxoaMMO TuWaTenbHO CcneauTb 3a KadecTBOM BOAbI

HegocTaTkoM  Oblna

KOpPPO3Ms Kene3ocoAepalumx ChnfaBoB U3-3a
OKMCreHus. JTO pellanocb NYTEM YCTpaHeHus

yTeYeK 1 yoaneHus Bosgyxa.

CeroaHst U3BeCTHbI creayoLme NpUYMHbI KOPPO3UN:

* KuchopoaHasa koppos3usa

* KucnotHas Kopposumsa

* [INTTUHroBaa KOppo3ua
* [aAbBaHUYECKanA (3N1eKTPoXMmuyeckas) Kopposmsa
* Koppo3usa nog oTA0XKeHnAMu
* JpO3MOHHAA KOppo3uUA

* Koppo3usa nog HanpaxXeHuem
* bBaktepuanbHasa Koppo3ua uam 6uokopposua

Boigeaenne O2

OTiokeHHe HAKAIH

PeaKIHH MERIY
MeTALIaMH

PasMHo:KeHHe DaKTepHi

Kop(poslm m3-3a 02

NOJNHTKA)

B Takux ycnoBusix

(HZ)| Heob6xoauma
9achl HeleJH MeCHIBI roabl NMPOMbIBKa
CUCTEMbI, gaxe B
I{eukn B npodnnakTmyeckmnx
lymbiB KoTIe MeTtanangecknii miaam
paaunaropax ’ B YCTAHOBKe uensx.
IIyMbI B pagnaTopax H KOT/1e

Jamaamiaenne
TenbId Mo

14



[ToTepu B OKpyXaroLyro cpeny

BaxHO OTMeTUTb, 4YTO MOSABNEHWE OTOMNUTENbHLIX KOTMOB TaKoro Tuna
Nno3BOJINIIO CYLLECTBEHHO CHU3UTL NOTEPU B OKPYXaloLlyrto cpeay.

3TV noTepu cCBsA3aHbl C BbLICOKOW TemnepaTypor yxoasWwux rasoB M C
napasuTHbIM OBWKEHNEM BO3ayXa, KOrda ropernka BblKIHoYeHa.

Knaccmnyeckum KoTesn ¢ OTKPbITOW KaMepoun cropaHug

MoTtepu npu octaHoBe ~ 200 BT

KoHOeHcauWMoHHbIN KOTen

MoTepu npu octaHoBe ~ 50 BT

Takum obpa3om Ha 75 % CHWXeHbl noTepu B
OKpyXxatoLyto cpeny

« Ha komne 6ornbwe Hernb3sa cyuums 00exoy »

Kpome TOro, 1ennoobMeHHUKN CKOHCTPYMPOBAHbI Taknum
obpa3omMm, 4YTO noTepu B MoOMelweHue, B KOTOPOM
pacnonoxeH KoTes, O4eHb He3HAYUTESNbHbI.

MoBeepxHoCTL TennoobmeHa

MeXAy XUAKOCTAMMN

MoBepxHOCTb  TennoobmeHa  Mexgy  KOTinoM M
OKpYy>XaloLlen Ccpeaon OvYeHb Mana B CpaBHEHUN C
NOBEPXHOCTbIO TEMMNOOOMEHA MeXy TENSTOHOCUTENEM U
yXxooswmmum rasamMui. Takke Kak U B nfacTUHYaTOM
TennoobMeHHMKEe, B KOTOPOM MOBEPXHOCTb TEMN0006-
MeHa mexay xuagkoctamm ot 50 go 100 pas Bbiwe, Yem
NOBEPXHOCTb TENSI00OMEHa MeXxay UM U OKpYXKatoLLen
cpenomn.

Takum obpasom, HET HEOOXOOMMOCTM TENnou3onnMpoBaTb TEMSTIOOOMEHHUK, T. K.
Tenno, TepsieMoe C NOBEPXHOCTU, NnogorpeBaeT BO3AyX, MAYLWMA Ha ropeHue 1
ynydwaeTt 3p(peKTUBHOCTb peaKkLun ropeHus.

MoBepxHOCTL Tennoo6meHa

C OKpYyXatowei cpeaon

B pononHeHue K ITOMY, 6narop,aps=| naHenun ynpasneHna C norogo3aBUCUMbIM
perynmposaHnem, notepu Tensa CywecrBeéHHO YMEeHbLUAIOTCA.

15



KayecTBO cropaHua

[TpMHUMNBLI rOpeHns

[ OpeHne npupoaHoro rasa

Kl cropaHug

CpaBHeHue KI1[

[TpyHUMN NpeaBapuTESIbHOro CMeLLeHNUS
Cuctema BeHTypu

PerynupoBka COOTHOLLEHNA ra3/Bo3ayx
MeToaunka perynmpoBKM COOTHOLLEHNS ra3/Bo3ayx

[[openku

16



lIpPUHUMNbI TOPeHus

_h{f-w*”vﬁ\
[1biIMOBbI€e '
rasbl

MoTtepu B

OKpY>KaloLLyHo ﬁ ol

cpeay

TennoTa

BO3OYX mm)

Ing

[opeHne — 3TO XMMMN4Yeckasl peakuns npespaLleHus
CMecU BO3alyXa M rasa B NPoAYKTbl CropaHus

... N C BblAENEHNEM TETrra.

KonnyectBo Tenna, BblaenarLweecd B pesynsrare Takon
peakuumn, 3aBUCUT OT COOTHOLLEHUS ra3 / BO3AyX.

17



[[lopeHMe npupoaHOro rasa.

+ BO3AYX 2>MNPOOYKTblI CTOPAHUA

21% Kucnopog, (O) % Ouokena yrnepopa (CO,)

79 % Asor (N) + % Knenopoa (O,)

+ % A30T (N,)

+ BogsiHon nap

+ HecropesLune Yyactuupbl
BbIOGpOCHI

ppm : Okeng yrnepoga (CO)
ppM : Okcngpbl asoTa(Nle)

100%

Tenno BblgensieTcsi, B OCHOBHOM, 3a cYeT okucneHus yrmepoga B CO.,.

- YEM BOJIbUWE CO, B NPOAYKTAX CITOPAHUA
TEM BbILWE KNA (CO,yakc ans npup.raza = 19,4%)

Tem He MeHee, usbbiTok CO, yBenuunBaeT konnyectso BpeaHbIxX Belects (CO, NOXx).

- ONnA BOJNIEE YACTOIO U NYYLWIEINO CroPAHUA CO, PASBABIAETCA
KOHTPOJIMPYEMbIM 3HAYEHUEM U3BbITKA BO3AYXA

MpakTunyeckue sHavyeHus (MpupoaHbin ras G 20)

CO,9% 0O,~5% unsdbiTok Bo3ayxa =~ 1,3 CO< 100 ppM (10000 ppm = 1%)

(ToyHoe 3Ha4YeHUe MOXXHO Halimu 8 mexHu4eckol OoKyMeHmauyuu Ha komeil)

18



KN4 cropaHus

KML cropaHnsa MOXHO onpeaennTb, UCNosb3y dopmyny 3ureprta
(eBpoONencknn ctaHgapT)

- Bbliwe TemnepaTtypa yxoaswmx ra3oB
Bonble norepb

- bonbuwe CO,

MpakTnyeckue sHavYeHUs

MeHbLle noTepb G20 (H) G 31 (nponaw)
CO, = 9% CO,~ 10,5%
0,~ 5% 0,~5%

(ToyHO€ 3HaYeHUe MOXXHO Haumu a~1,3

8 mexHu4ecKol 0OKyMeHmauyuu
Ha komein)

CO <100 ppm

k' “Hr } T“p] ¥ugkoe ronnmeo : 0,59
. Motepu ¢ ALIMOBLIMK razamu = ——— = Npupoausiit ra3 :0,46
€02 CxmmeHHbll HedTAHOM ras : 0,53

TAr = remneparypa AbIMOBLIX Fa308
Tokp = TemMnepatypa oOKpyXawwen cpeasl

[pacuk nokasbiBaeT
Bo3pacTaHue KI1[ B pesynsrate ™
yMeHbLLEHMSA TemnepaTypbl
YXOASALLMX ra3oB Unm
Ka4yeCTBEHHbIX N3MEHEHUN,
BHECEHHbIX B peakuuio ropeHus.

OTa hopMmyna He yyuTbiBaeT
AOMNOSTHUTENbHOE NOCTYNNEeHne
Tenna 3a CYeT KoHAEeHcauum
BOASAHbIX NApOB B AbIMOBbIX
rasax.

= S
= 3
z i
T e -
8 : 3 3
= o ) g
© [ = =
(¢ E @ o
3 = | 0
z 5 3 S
o < ~
= o

s

T

K[ 3aBucuT OT KayecTBa TeNNOOOMEHA, OHO HE 3aBUCUT OT peakuuu
ropeHus
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CpaBHeHue KMNAQ

Knaccuyeckuli HUskomemnepamypHbIU KOmes:

) Temnepatypa yxogswmx rasos: 120 °C
Copepxanue CO, : 6 %
oTcroga Knpa:

100 — (0,46 (120-20) / 6) =92 %
[MoTepu B okpyxatowyto cpeay~ 9% : 92 x 0,91=84 %

!

KoHOeHcaUUOHHbLIU Komerl :

Temnepatypa yxogsawmx rasos: 40 °C
Copepxanune CO, : 9 %
otctopga KNnpA :

100 — (0,46 (40-20)/ 9) =99 %
e [MoTepun B okpyxatowyto cpeay~ 1% : 99 x 0,99= 98 %

Be3 yyeTa Tenna otr KOHAEHCALUMU, Mbl UMEEM:
- Ha 7% yBenundeHue KI[ ot cropaHusa

- Ha 8% yMeHbLUeHNn NoTepb Yepes Kopnyc

20



FIMVITIRAVINIL ITIMUADUMYITWIITDITVI V

cMelweHus

BO30YX

Fa3oBbIM KNanaH
.|. BEHTUNSATOP

e

MNpeaBaputenbHoe cMelwweHne obecneuynBaeT OQHOPOOHYK CMeCh
BO34yXa U rasa oo cropaHums.

 0QHOpOAHAas CMECb BO BCEM AManasoHe Moaynsumm

* KOHTPOIb Hag oborateHHocTbo cmecu (CO, ; 30bITOK BO3ayxa)

Bo3ayx v ra3 cmelunBaroTCcA 40 ropeHus

* ra3oBbIN KanaH obecneymBaeTt
0e30nacHoOCTb

* BEHTUIATOP obecneunBaet MoaynAauuto

Ecnu MmowHoOCTLN Nyywe
oXJ1aXXgarTcA
Kngaa? [bIMOBbI€ rasbi

21



Cucrtema BeHTypu

Perynsatop BXO[O BO3OYXA

o6bema rasa
FasoBbIn '
KrlanaH
KnanaH
Ge3onacHocTU Perynstop qv v \[_\
[aBrneHus

OcHoBHOM
sxon || oo (E3

\ §
> 23 ||a

[ 7\Q7| f | g §
_/_ﬁ > oa ||

Mem6GpaHa ._.EIJ;/ I -

BEHTMNATOP | @ >~

Cuctema BeHTypu co3gaeTt BakyyM 3a CHET yBENUYEHNSA CKOPOCTH
BO34yXxa.

Ha razoBom Groke He Hy>XHO Donblue N3MeHATbL nogady rasa .

[a30BbIA  KNanaH npedHasHadyeH [Ans  noaJepXaHus BbIXOAHOro
AaBreHUsi, KOTOpoe 3KBUBArNeHTHO AaBrieHUMI0 3abopa Bo3gyxa Ha
ropeHue He3aBMUCMMO OT CKOPOCTW BpalleHuss BeHTunaTopa. 31O

Hyneesoe Uinn gaxe otTpuuarteribHoe JaBlieHne.
P < 0 mbap

Pacnpepenurtenb BO34yxa

| BeHTunaTtop

Bo3ayX ——3p ﬁ

A P=0 mbap

Perynsatop
AaBneHuns

ras

PerynupoBoYHbIA KnanaH
KOMOWHUPOBAHHOIO
rasoBoro 6rnoka
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I Wi y.l IVigVLODNA bWV ITTIVRIGTITVIZ

ras/Bo3ayx

Tpy6a
BeHTypm

BuHT
KanubpoBKu
pacxopa rasa
Cmecb

Boagyx Bo3ayx/ra3

L )

HacTtpoiika
3apaHHOro
3HaYeHus
AaBneHus

[ KnanaH

BeHTunsaTop

|

a3 OnopHble AaBneHus
BxogHoe BbixogHoe
OCHOBHbIe MemBpana
anekTpomar-
HUTHbIE Bo3ayx 4
KnanaHbl —— O O S B e o ==
RN
Y100bI noggepXxumBaTtb MNOCTOAHHbLIM Perynupogka Ha ><
COOTHOLLIEHME ra3/Bo3ayX BO BCEM AManasoHe 4 BUHTE pacxona 3!
MOLLHOCTHN, ’ y
/7
/
Mbl JOJTXHbI HACTPOUTb : A Perynuposka d
Ha BUHTe y: ,
AaBneHust p
* Pacxop ra3a Ha Bbixo4e U3 ra3oBoro

KranaHa

- BIIMFGET Ha COOTHOLLUEHWEe Ha MakcuMarbHON

MoLLHocTK (Pmakc.) /,
T~ 7; PMuH. ,
« 3agaHHOe 3Ha4YeHne HyNneBoro AaBneHua - L0 7
. 7’4 |
—> BIIUSIET HA COOTHOLLEHNE Ha MUHMMAITbHOW g I , T

MOLLHOCTU (PMWH.)

23
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wWiC 1 VM VIRA PYTL YJIVIDUDRNYI
COOTHOLIEeHUSA ras/Bo3ayx

OHTPOJ1b CropaHUus
P 02, COz, CO
&)

MNMepenHI010 KPbLILKY OTKPbITh,
3aTeM 3aKpbITb

MakKc U PMuL

1/- PaboTta Ha Pmakc

HacTtpoiika pacxona rasa

2/- Pabota Ha PMuH

HacTtpowka gasneHus

3/- Pabota Ha Pmakc

KoppekTtnpoBka pacxoga
rasa

KOHEL|
NMPONAH

* dnsi nepeobopydoesaHusi Ha Opy2ol mun 2a3a, Heo6xo00uUMO 8bINOJHUMb

- YemaHosumb Ouagbpaamy Ha 8bixo0e 2a308020 brioKka, ycmaHo8ums 2a308biU 610K (0515
rpornaHa) unu rnepeHacmpoums COOMHOWeHUe 2a3/8030yX.
- Ompeeynuposame CKOPOCMb 8eHMUISIMopa

Ans nony4yeHus 6osiee nodpobHOU UHhopmMayuu — cM. UHCMPYKUUKO 011 Komiia.

24



[lopenku

25

[openka - 910 Aundodpysop,
OYHKUMEN KOTOPOro SABIISETCH
pacnpocTpaHeHne  rasoBo3agylLu-
HOM CMecuM Ha MaKkcumasibHO
LLIMPOKOM MOBEPXHOCTM.

OTO AaeT BO3MOXHOCTb NOSMy4nUTb
LUMPOKNA OManas3oH Moaynsaumm
MOLLHOCTY (MUHUMYM < 20 %)

CeTka 13 HepxaBeloLlen cTtanu
ycTaHaBnmBaeTcs B Lensax
YNyJLLEHNss pacceuBaHus raso-
BO3AYLUHOA  CMecu U,  Kak
crneacTBue, YMeHbLUEHUS BbICOTbI
nnameHu

KopoTtkoe nnamss  nossonsier
MCcnonb3oBaTb TOMKY MEHbLUMX
rabapuTHbIX pasmepoB W, Crneao-
BaTeNbHO, YMEHbLWNTb BbIBPOC
BpeAHbIX BELLEeCTB




[lononHuUTenbHoOe Tenro 3a
CUYEeT KOHAeHcauumn

* fBHas/ckpblTasa TennoTa

* Beblcwaga/Hm3waga tennota cropanugd : Qep/ QHp
* Touka pocbl

« JlononHuTenbHOE TENmo 3a CYET KOHAEHCAU MK
 KoHpgeHcaT

 Hewutpanunsauua koHaeHcaTa

26



fBHasi/cKpbITasa TennoTta

QHp :
ABHaA
Tennora

QBp:

1 m3

ABHaA

..
1 KBT-u/Mm3 —_——
10 kB1-u/m3 - / P
/ - 11 KB1-u/Mm3

TennoTa
+

1m3

QO/ CKpbITan Q()/

B pesynbrate cxuraHus yrnesogoponoB obpasyetcs BOASAHON nap.

YTo0Obl MCnapuTbCcs, BoAa AOMKHA MOrMoLaTh 3HEPruo, aTa Xe 3Heprus

BbICBODOOXOaeTcs,
Tennora)

korga BOASIHOM Map KOHAEeHcUpyeTcst

(ckpbiTas

B npumepe Bbiwe (¢ razom G 20), Mbl MOXeEM yBUOETb, YTO NPU CXUTAHUN

1 M3 raza, MOXXHO nony4nTb 1 KBT-4 CKpbITOM TENNOTHI.

B 9TOM pasHuLa «TEennoTbl CropaHns»:

QHp :

QBp:

Hunawasa TennoTa cropaHus
= aBHas Tennota (~ 10 kBT1-u/m3)

Bbicwas TennoTa cropaHus

= gBHas Tennota (~ 10 kBT-4/m3)
+ ckpbiTas TennoTa (~ 1 kKBT-4/m3)

27



HDIVEIAZ/IMTVIioWHIQzl ToliJiIviIia vivpiyanvin

QBp / QHp

CooTHoweHne wMexgy QHp u  QBp onpegensercs
MaKCMManbHbIM KONMYECTBOM Temnsa, KOToOpoe MOXET ObITb
Nofy4YeHo B pesynbraTe KOHAeHcaumn BoasiHbIX NapoB

QHp QBp
G 20 (tun H) 10 KBT-u/M’ 11,1 KBT-u/Mm’
G 25 (tun L) 9,1 KBT-u/m° 10,2 KBT-u/Mm’
MponaH 23,7 KBT-u/m° 25,9 KBT-u/m’
ByTtaH 30,4 KBT-u/M’ 33,5 KBT-u/Mm’

CooTHoweHnune mexay Qep/ QHp paBHsaeTcsa 1,10
T.e. B pe3ynbTaTte KOHAeHcauuu AONOSTHUTENbHO
MOXHO nony4ntb makcumym 10% Tenna

35kBT1-4/mM3

30 kBT-4/mM3

25 kBT-4/M3

20 kB1-4/M3

15 kBT-4/M3 LD

QHp

10 kBT-4/M3

5 kBT-u/M3 QHp

-

G20 (runHunn - G25 (tun L) MponaH ByTtaH
E)

0 kBT-4/M3 -

28



Tou4kKa pochbl

Toyka pocbl — 9TO Temneparypa, nNpu KOTOPOM BOASHOW nap,
obpas3oBaBLUMNCS B MpoLecce cropaHusi TOMNMBa, BbiNagaeTr B BuAae
KOHOeHcarTa.

- Takum obGpa3om, TouKa poCbl — ITO Temnepartypa, A0 KOTOpoun
Heo6XxoAMMO OXNlaAUTb TEMNJIOOOMEHHUK KOTna npu noMoLm
BOASAHOrO KOHTypa OTONUTENIbHOW YCTaHOBKM.

M36bITOk BO3ayxa
Tonnueo 0% 20% 40% 60%
MpupogHbIv ras 59 °C 56 °C 52,7 °C 50,2 °C

MponaH 53,9 °C 50,5 °C 48 °C 45,5°C

YXngkoe Tonnueo 51°C 47 °C 43 °C 42 °C

60 °C ‘|

55°C <° ....... A

50 °C 1
48 °C
46 °C

44 °C \

42 °C

40 °C - -
0% 20% 40% 60%

| MpupoaHbinraz “===llponaH *====3Kyakoe TONMMBO |

Uem BblLLE TemMneparypa ToO4KM pocCbl, TEM Jier4ie KoHgeHcauund.

KOHTpOJ'Ib Hag N30bITKOM BO3Ayxa MO3BONIAET HaM HeE TOJIbKO YITyYHLLUNTb
npouecc ropeHund, Ho 1 yBerimd4nTb 3Ha4eHNe TOYKN POCHI.

Npachmk Bbiwe nokasbiBaeT, YTO MNpPUPOAHbLIA ra3 Haubonee
noaxoasLWmMn, Tak Kak ero Touka pocbl npubnusntenbHo 55° C npwu
30% u36bITKe BO3AyXa.
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=

BOASIHOW

nap,

KOHOeHcauuu

Ecnn Temnepatypa Bogbl B TennoobMeHHUKe Huxe 55°C (Tovka pochbl), TO
pesynesrare peakuuu
KOHOEHCUPYETCS N BbICBODOXOAET CKPbLITYIO TEMNSIOTY.

obpasoBaBLUNNCA

B

1IINVJIJITIVI T WIJIDINIVOY TVIJIV 9 viiuv i

ropeHus,

- KNpM (3chdpeKTMBHOCTL) MOXET «MCKYCCTBEHHO» npeBbicuTb 100%

110

= 105

100

) KnQg koHdeHcayuoHHO20 KOomna

KN e 3aBUCUMMOCTH OT TeMnepaTypbl BoAkl B oBpaTHol TpyBe

x 1 120
&
. N 90 X
[ 3
ok
60 &
NG kg | £
s
KOHH‘THCE"I'\TMF poclzbl | °

20 30 40 50 60 70

TemnepaTtypa Bofbl 0BpaTHOW MUHKUK

KIN[O paccynTtbiBaeTCa C NOMOLLLIK crieayviowen dopmyrnbi:

= 0
M cropauusq,, = 100% - MoTepu ¢ ALIMOBLIMM ra3amu =

(0:

SR + TENNOTA

KOHAEeHCcauunu

Tak Kak ra3oaHasrin3atop He MOXET USMEPUTb obbem koHOeHcara, To pacyeTr
KI[ ocHoBaH Ha nHTEepnondaunnm B 3aBNCMMOCTU OT TeMIepaTypbl yXoOaAaLWnNX

ra3os.
Kng
% QHp % QBp KNO ons sBHOM U CKpbITOMN
i %, TensnoTbl
R0
- &o
Z\ e
1057 9% N kg
\ \ \ padhmk TemnepaTypbl TOYKU pOChI
100 % - f
N ‘-\‘ \
. ~ \
951 g5 N
] ,< ! %, LTt co=117%
] N2 N | TN co 0w
% 80 ] "",g- N —-—-> C0“=8%
. — < co%=6%
8] ] 7\ /:/”}\ />
1 75

10 20 30 40 50 60 70 B0 90 100 110,120 130 140 150 160 170
240 230 220 210 200 190 180

Cyxue TemnepaTypbl

NPOAYKTOB CropaHus

BnaxHble TeMnepaTtypbl
NpOAYKTOB CropaHust

30

Canbustible
Exz Katurel

Chzudidre Condensation
mini K

oz 8.7 %
2 3.5 %
FO R
Rend. {0y 118.5 %
[-Fupegps 23 or
M&ip 22 o0

naxl ki
coz

02

o

Fend. ()
l.Fureec
T.Air




KoHaeHcaT

Yrnekucnelii ras, o6pasyemblil Npy cropaHum TONNNBa, HAXOAUTCS B BUAE Napa B Te4eHUe
npouecca KoHaeHcauum: Takum obpasom, o6pasyeTcs yrofibHas KucnoTa...

O6pa3yrwminca koHaeHcar aBnsieTca kucnoroun ¢ pH ot 3 ao 5 (anA rasa)

6 7 8 91011121314

.......................................................................................................

HK.T. HelTpanbHas cpega LLleno4b

Kucnorta

Mpu cxuradmm 1 M3 NPUPOOHOro rasa MOXeT BblAenuTbesA Ao 1,6 nMTpa KoHaeHcaTa.

Mpwu notpe6nexHun rasa 2000 M3 B rog—> mMakc. 06EM KoHAeHcaTa go 3200 nuTpoB..

« YOarneHue urnu criue onacHbIX Unu 8pedHbIX 8eLEecms 8 amMOoCcghepy 3arpeuieH»

B cBs3n ¢ 3TMM He06X0AMMO PacCMOTPETb CNEAYLLUNE MOMEHTHI :

» KoHgeHcaT pa3baBnsieTcs BogoW ObITOBbIX CTOKOB (O4YE€Hb YacTOe SIBfIEHME) N, TAKUM
obGpa3om, TpybonpoBoabl 3awmileHbl oT Koppo3suu (MBX).
- donycmumo omcymcmeue Helimpasiu3ayuu KOHOeHcama.

* Ucnonb3oBaHMe TpybonpoBoAoB, NoaBepPXeHHbIX KOPPO3num (cTanbHble,
MeAHble).

- cnedyem ycmaHaesiueamb CMaHU U0 Helumpasu3ayuu KoHOeHcama c
epaHynupoe8aHHbIM HarnosIHUMmesnem

* Ecnu Pycranoskn > 70 KBT, yaansembiii koHaeHcaT He pa3baBnsieTcs M HanpasnsieTcs B
KaHanusauuto ¢ MeTannmyeckum Tpybonposogamu.
-> Helimpanu3ayusi KoHOeHcama obsi3amenbHa.

» KoHaeHcaT npu CXXUraHnm >XMaKoro ToNnmnBa COAEPXKUT OCTaTKM ToNnmMBa U
yrneBsogopoaoB. Kpome Toro, Hanmuune cepbl B KOHAEHcaTe TpebyeT COOTBETCTBYHOLLEN
HeuTpanuMsauuu.

N

..




HeuTpanusauusa KoHgeHcaTa

Mpu cxxmMraHm NpUPoLHOro rasa MOXHO Nony4nTb KoHAaeHcaT : 4o 0,12 n/kBT-u.

OTO 3HAYUT, YTO AN OTONUTESNbHOIO Nepmnoga NPoACHKNTENbHOCTLIO 200 AHEN n
KoTna, KoTopbin Haxoautcsa B pabote 30 % BpemeHu, nonyvaem:

25 kBT - 4000 nutposB
100 kBT = 17000 nutpoB
200 kBT = 34000 nutpoB

He|7|Tpan|/|3auV|ﬂ 3aKIMO4aeTCAd B NponyCckaHnnM KoHOeHcaTa Yepe3 eMKOCTb, coepKa-
LY MUHEparlibl, yMeHbLUaoWne KNCINOTHOCTb (Hanp. MpaMopHa4d KpOLLIKa).

Hwxe npegcrtaslieHbl MOOENN CTaHummn He|7|Tpan|/|33L|,|/||/| B COOTBETCTBUM C 06 bemom/
MOLLHOCTbLHO, A1A KOTOPbIX OHN paCcCHYNTaHbI .

rpaHynsT obbem Makc.
KOHAeHcaTa MOLWHOCTb
HC 33 4500 n o
- (]
- - - // H
Q
©
[ ]
s 8
BP52 = 5 Kr 19200 n g O
= L) [ - o
=
P aﬁj &
;‘,’J%-‘ | =
T ™
BP54 10 kr 38400 n m
20-120
DU13 10 kr 2 kBT
E)
2 s
1 g3 120 — 350
" < —
. [e]
DU14 S 20k g g KBT
2 =1 QO I
¥ o
. [}]
s c
- : o 350 — 1300
DU15 B I""'i'!'“l" 20 kr kBT
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Tpy6onpoBoabl ANs yaaneHus KoHAeHcaTa OOMKHbI OblTb YCTOMYMBBLIMU K KUCHON cpeae.

Mo STOM npuYMHEe, NpU UCMONb30BAHUM CTanbHbIX, OETOHHbIX WM YYryHHbIX TPYO,
HeobXxoAMMO MCNONb30BaTh CTAHLMIO HENTPanNu3aumm KoHaeHcaTa.

Ucnonb3oBaTb TONbLKO TPYObLI
u3 NBX (nonuBuHUnxnopua) —
OHW He pa3pyLuaroTcs.
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NbiMoxoAabl

Ocobble NonoXxeHus
Knaccudumkauums
[lonyctnmaga gnvHa
[MoacoeanHenmne 3 CEp

PacnonoxeHune gbimoxoaa
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OcoOble nonoXxeHus

YoaneHne npoaykTOB CropaHusi M3 KOHOEHCALMOHHOrO KOTNa [AOMKHO ObiTb
BbIMOMTHEHO C YY4ETOM CrieyloLLMX pekoMeHaaUmnii:

«[biMoxoAa AOMKeH ObITb YCTONYUB K KOHAEHcaTy (KMcnorta, Koppo3us)
*OH gonxeH obecneyuBaTb CBOOOAHBLIN CNMB KOHAEHcaTa B KoTen

*Koten gomxkeH O6bITb 060pyAaOBaH cU(POHOM, 3aNONTHEHHbIM BOAOW, YTOObI
n3bexaTb nonagaHMAa AbIMOBbLIX ra30B B CNIMBHOM TpybonpoBoa,

Kpome Toro, Tak kak Temnepatypa yxoasilMx rasoB HU3Kas, TO eCTECTBEHHOMN
TAMM  ObIMOXOA4a He[ocTaToyHo. TakMm  obpas3om, BEHTUNATOP  KoTna
CnocoOCTBYET yAaneHuo ObIMOBbIX ra3oB U3 KOTMa.

ObiMmoxon o6sa3aTenbHO AOMKEH ObITb repMeTUYeH No BCen CBOen ArfiHe
(MaHXeTHble YNNOTHEHNS).

O6sizaTenbHbIM SABNSIETCA UCMNONMb30BaHWE CepTUPULUPOBAHHbIX
AbIMOXOAO0B B COOTBETCTBMU C TPeOOBaHUAMMU NPOU3BOAUTENSI.

Bce komnbl paspabomaHbl, rposepeHbl U 0006peHbl Onsi pabombl ¢ ObiMoxodamMu,
rnpednazaemMbiMU 8 Kamarsoee «[bIMOX00bl», 8 coomeemcmeuu ¢ mpebosaHUSIMU
oeticmeyrouux cmaHOapmos. besonacHocmb u pabomocrocobHocmpb
eapaHmupyemcsi moJsibKO [pu  ycrioeuu, 4Ymo KOomibl ycmaHaenuearmcsi C
0006peHHbIMU ObIMOXOOaMU U 8 cOOMeemcmeauu ¢ ycrio8usiMu, rnpedycMompeHHbIMU 8
mexHu4Yeckol OOKyMeHmauyuu.
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Knaccudukauums

Lmaxc. = L1+L2 <
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Twun C,; NoacoeanHeHne Bo3gyx/AbIMOBLIE rasbl Mpn
NMOMOLLIM KOHLIEHTPUYECKnX TpybonpoBoaoB ¢
rOpM30HTanbHbIM OKOHYaHNEM (KoakcuarbHbIN
abIMoxoa)

Tun C,;, MNoacoeavHeHve Bo3ayx/AbIMOBbIE ra3bl Npu
MOMOLLM KOHLIEHTPUYECKMX TPYBONpPOBOAOB C
BepTMKasibHbIM OKOHYaHWEM (BbIXOA Ha KpbiLly)

Tun Cy;, MoacoenvHeHe BO3ayx/AbIMOBbIE ra3bl Mpu
MOMOLLM KOHLIEHTPUYECKNX TPYBONPOBOJOB B
KOTEeJIbHOW 1 0BbIYHbIX TPYOONPOBOAOB B AbIMOBOM
TpyGe (BO3ayX ANsi FOPEHUS U NPOAYKTbI CropaHus
[BVKYTCS B MPOTUBOTOKE)

Tun Cgy;, NoacoeanHeHne Bo3ayx/AbIMOBbLIE rasbl Npu
MOMOLLIM KOHLLEHTPUYECKNX TPYOONpOBOAOB B
KOTENbHOM 1 06bIYHBIX «rMBKMX» TPyHGonpoBoaoB B
AbiMoBon Tpy6e (BO3AyX AN ropeHnst 1 NPOAYKThI
CropaHus ABUXYTCS1 B MPOTUBOTOKE B AbIMOBOW
TpybGe)

n Tun Cs;, PasgensHoe nogcoenHeHve Bo3ayxa v
AbIMOBbIX ra3oB Mpv NOMOLLY NepexofHvKa ans
pasgeneHusi Ha 2 NoToka u 0BbIYHbIX
TpybonpoBoaoB (BO3AyX 4151 ropeHus 3abupaeTcs
CHapy»xu)

Twn B,3p MNoacoeanHeHune k AbiMoBov Tpybe (Bo3ayx
Ansi ropeHns 3abvpaeTcs U3 NoMeLLeHus)

Tun B,,p N5 kackagHoM yCTaHOBKM
m Tun C,,, MoacoeaunHeHne K obLLeMy KONNeKTUBHOMY
ABIMOXOAY KOTMNa C 3aKpbITOi KaMepol cropaHus

(3CE P 1 3CE)
Tabnuua MakcuMansHO AONYCTUMBIX

9710 cTaHgapTHas knaccudukauus onsi BCcex Nnponu3BoanTenen.
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JonycTtumasa AnuHa

[IbiMOBbIEe rasbl OTBOAATCA C MOMOLLBIO BEHTUNATOPA, BCTPOEHHOTO B
koTen. B 3aBMcumMocTy oT Moaenu v nageHus AaBneHus Heobxoaumo

cobnogaTb MakCUMarnbHyH OSNHY.

Haubonee pacnpocTpaHeHHbIe C/ly4an UCNONb30BAHUA:

n Tun C,; MNMoacoeanHeHve Bo3ayx/AbIMOBbIE rasbl
NPy MOMOLLM KOHLIEHTPUYECKMX TPyBonpoBoaoB C
rOPU30HTanbHLIM OKOHYaHWeM (KoakcuarnbHbIN
ObIMoxoz)

Tun C,;, MoacoeaviHeHe BO3AyX/AbIMOBbIE ra3bl
Npy MOMOLLM KOHLIEHTPUYECKMX TPYGONPOBOAOB C
BepTMKasibHbIM OKOHYaHUEM (BbIXOA, Ha KpbiLly)

n Tun Cys, MNoacoeanHeHne Bo3ayx/AbIMOBbIE rasbl
npv NOMOLLM KOHLIEHTPUYECKMX TpyOonpoBOAOB B
KOTENbHOM 1 06bIYHBLIX TPYOONPOBOAOB B AbIMOBOW
Tpybe (BO3AYyX AN rOpeHns 1 NpoAyKTbl CropaHns
OBWXKYTCS B MPOTMBOTOKE)
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Twun Cgy;, NoacoeanHeHne Bo3ayx/AbIMOBbLIE rasbl
NP1 NOMOLLM KOHLEHTPUYECKMX TPYOONpOBOAOB B

KOTENbHOMN 1 06bIYHbIX «TMBKUX» TPybonpoBOAOB B
OblMOBOI TpyGe (BO3ayX ANS rOpeHust U NpoayKThl
cropaHusi ABWXYTCSI B MPOTUBOTOKE B AbIMOBOWA

Tpybe)

Twn B,3p MNoacoeanHeHne K AbIMOBOW Tpybe
(BO34YyX ONs ropeHnst 3abupaeTcst U3 NOMeLLEHNS)

JKBMBaNeHTHas anvHa, m

@ nopgcoeAVHEeHUd, MM 60/100 | 80/125 | 110/150
Koneno 87° 1,1 1.2 3.7
KoneHo 45° 0,8 1,0 1,0
Koneno 30° 0,7 - -
KoneHo 15° 0,5 - -
Tpyba ¢ NtoYkoM Ang peBn3un 0,5 0,6 1,0
TPONHWK C NOYKOM AN PeBU3NUK 2,2 2,7 25
KoneHo ¢ noykomM ang peensnu - 2,0 -
COOpHUK KOHJeHcaTa - 0.8 0,6




NMNoacoeouHeHwne 3CE p

B Cciyqae KOJUTIEKTUBHOIO AbiMOXO[Ada BO3MOXXHO MOAKIIHOYEeHUNE KOTI10B B
KONMSIEKTUBHbLIN KOAKCUanbHbIW AbIMOXOA.

E ﬂo,[lcoe,D,MHeHMe K UGMBMY BHYTPEHHeMy EHUHCOQHMHQHHB K OGLU.EMY HapyXxXHoOMy npocToMy
KoakCcuanbHOMY AbIMOXoay TenNoM30IMPOBaHHOMY AObIMOXOOY (HO,[D(ODMT anga
cny4ad peKOHCTPYKUWKW B MHOTOKBAPTUPHOM ﬂOMe)
1
=
— — —1 OBuMid NPOCTON HAPYKHBIA
5 g : __|rennonsonuposantuii
- - = [~ |TpySonposon
CneunantHbil KOBKCHENbHLIA

Habop OnA NOCOEIMHEHMS

OBUMA KOSKCHANLHBIA i \ -
||| TPyGonposCa BHYTPY -~
g 1 WEXTH AbIMOX00E

:1 ﬁr_ -\?"

CreumanbHbii - KOSKCHENbHbIA
Hafop gnA nogcogmuHEeHns -

I]v'_lly- ',.

ﬁ' :
.. "' h
o gl
g R o g e z
I_ o
12 13]

B aTom cnyyae, Heo6xoaAMMO cobnaaTb crneaywuime pekomeHaauuu:

* lAcnonb3oBaHne AbIMOXOOO0B, CepTVI(bI/ILI,VIpOBaHHbIX Onda NogKNni4YeHnA

k 3CEp

* TO4YHbIN pacyET B 3aBUCUMOCTU OT MOAENN KOTMa 1 npon3soanTens
AbIMOX00B

* Hannune obpartHoro knanaHa ObIMOBbLIX ra3oB, CEPTUDULNPOBAHHOIO C
KOTMNOM.

« TouyHasi perynupoBka HacTPOEK B COOTBETCTBMMU C UHCTPYKLINEN
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PacnonoxeHue aobiMoxoAaa

Ilna rasosbix KoTnos moluHocTbio < 70 kBT:

Lpyrue pekoMeHfaumn n TpeboBanns:

1) No OTHOWEHWIO K
3[AHNAM, HAXOAALUMMCS
PAnoM:

- [MyXad COCeHAR CTeHa:
« ¢ gednexTopoM - 2 M

« ez gednektopa- 8m
- COCEOHAA CTeHa C
npoemManmm:

- ¢ AednexTopom - 5 M

Hegonyctum
KOBKCHaNbHOIo OKOHYa-
HWA HIKE YPOBHS 3eMn
(B KaHaBY WNK OKOHHBIIA

NpUAMOK

BanLHOro 5Taxa)

BbIX04

nonynon-

- Oea fednektopa- M
2) N0 OTHOLEHWIO K TPOTYa-
PaM UK NOALE3AHLIM
MyTAM:
Ecrni OKOH4aHMe KoaKcH-
ANLHOMD ALIMOX04a
pacrionoxeHo Ha eeicore <L
mexee 1,8 m ot 3emnu, TO
Heo0xoOuMa YCTaHOBKa =
3aLMTHON PeLLISTKM C g
LednekTopomM. 5.
06oaHayeHWe a b c d e f g h
MuHUMansHoe paccTosaHue, M 0,40 0,60 1,80 0,30 1,00 0,15 2,00 0,10
TpeBoBaHuA Wi pekoMeraaLMK | 00R3aTensHO | 00S3aTeNbHO | 00A3aTeNBHO | PEKOMEHIYETCS | PEKOMEHIYETCH | PEKOMEHIIYETCH | DEKOMEHIIYESTCH | PEKOMEHIYETCR
YTO4HEeHWA No MuHMansHoe MitHuMansHoe MuHimaneHoe PacctoaHue | PaccTosHue oT |PaccTosHme 0T PaccTosHne | PaccTosHune
PACTIONOKEHMIO paccTosHue | PACCTOfHUe | paccTosHue oT ocH 0CH OTBEPCTUA |OCH OTBEPCTUA OT OTBEPCTHS | OT OCH
oT o oT OcH LOTPOTya- | OTBEpPCTWA | OnAyLansHud |4nAyaaneHus |Ang yOaneHus| OTBEpCTUAd
omeencivs | OTESPCTHA | DA, KDOME |[I7IR YIANBHUS| [IIMOBLIX 3308 | [bIMOBEIX [bIMOBbIX | N5 YOANeHus:
eel [NA yoaneHua|  cryyaes [bIMOBb | [0 CTEHbIMOA | rasoB o rasos fio [IbIMOBbIX
ANAYAANGHVAT  nMoBwX | yoTaHOBKM | rasoBJ0 | yrnom9U'c | cTeHbimom | moGbix rasos 4o
AbIMOBBIX razoBfo | sawmtHoil | 3emnMu/ | oTkpeiRalowy- | yrnom 907 | HacaxmeHuit | BofocToka
ra30B 1o nioBoro PeLeTKA C | WM KphILLK Mucs Bea oTkpb- wm
nioGoro OTBEPCTHS  |1epNIeKTOPOM| WV BEpXa [aneMeHTaMu Unk|  BakLLpxCs BEpTUKANL-
OTKPLIBAIO- 3abopa OankoHa | OTBEPCTHAMM | SNEMEHTOB Horo
werocs BO3MyXa 3abopa WNW OTBEPCTHA TpyGonpo-
aneMenTa Boanyxa; (0,15 3abopa BOda
MMpWHanMuMK | Boagyxa
pacana nednexropa)
[MPABMNA YCTAHOBKM N7 TA30BbLIX KOT/IOB MOLLHOCTLIO > 70 kBT
ﬂpyruepekoMEHnauaunTpeﬁosaHuﬂ:
1) He[0MyCTIAM BbKO 0 KOaKCHaNLEHOTC OHMOX00a
Ha :baca__. C OKHaM# W € peLleTkaMi ng aaﬁc-pa . ¥
BO3[YXa )
2) MAKCUMANEHEIS ADNYCTUMEE MOLLHOGTM © . I:I D D
- 250 kBr N8 ropU30HTANBHOM KDAKCHANBHOMD
uhén%c(l]xﬂoaa e DD D D D
- 2000 kB ANA BepTWKaNbHOMND K0akcyanbHOm B —1 ™
[LIMOX0AE 4 LID I_I D D
0B03HaYeHNA D D D D D DD D D
= Pu<250kBT o i i
oguoo 101 L CIPE=
= Pu<2000KBT O00008 [N J 3
@ KoTenbHas oot og i 3
g¢ JanpelieHHbie Mecta UOUODUOICO DU LB s 0.
[ANA BblxOOa OKOH4YaHUA - i NeTouHnK: npakTHYecKoe
KOEKCWanbHOro AbIMoxoaa |:| D D D % D D D D % | Huw > 180 m Eﬁ“aiiiﬁ’“°nu"3m‘$§'u“§°3?fmméi
f 7 ra30MCNonLE3YIoWero DGWYHUEHHVIH
E] yxoi dacap, C 3aKDLITOM KaMepol cropakus, ycTa-
HORNEHHOTO B KOTENLHOM
(Gaz de France - Suez)
Pn\ P 2 Pia Heckonbko rOpHSOHTaﬂbHﬁE ag)l(ﬂoi%%THKaﬂbelX KOaKCHanbHbIX
ki
B BegXHeﬁ 4acTu B HuxHel yacTh
PPE)I MHOrOKBapPTUPHbIX IOMOB MHOrOKBApPTUPHOIO fioMa
22 # P21 + P22 + . + P2 <2000 kBt
Par T B4 PRt 4PN |
< 2000 kBT - (P21+ Paz+..+ Pan) | < 250 KBT - (P21+ P22 +..+ Pan)
P21+ Pz +..+P2n | <250kBT < 250 kBT
P1 maxc. BepTtukansHeiil M rOpU3oHTaNbHLIA KoakcHanbHbie AbIMOX0Obl
—'— B BepxHeii YacTn B HxHel YacTu

= P2 maxc.

MHOrOKBAPTWUPHbIX JOMOB

P1 Makc.

=2000 kBT - P2

MHOrOKBapTUPHOTO ioMa
=250kBT- P2

P2 MaKC.

=250 kBT

=250 kBt
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ABTOMAaTUKA

TemnepaTypHbIX rpadouk - pagmaTopsl
TemnepaTypHbIX rpadouk — TeNsbIK Non
MHoOrokoHTypHasa cucrema

Moaynauns ropersnku

OrpaHun4yeHne MOLLIHOCTH

OnTMMKU3aumsa Npy NOMOLLM MOAYNPYIOLLIETO

HaCOCa
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OTonuTtenbHas KpuBasd - otTonsrfmeHume

/ﬁ"ﬁ"""""""'""""""""""" Tt i ”,!JDBIJ.EHD.F‘?‘ TEOMOGTaT
g - i KOMKSTHON TOMNSEaTY oL
AD 225 Eﬁm . """"" S b ¢
. aAD THIT
fﬁ_ ) =
B
E, |
|
@
$ oma
E'l
e ”‘“;z
L--E-:TI-J
Tokotna | 30Ha KoHAeHcauum 1dec
80 | T makc
70
A5 // Temn. nopaun 70°
Touka &0 RS i
pockl 50 '__'____"'\,\a\’*‘“/_/(;;""
L~ Temn. o6paTtku 55°
40 7
20 ///// |
A ‘
/
20 EE . .
20 15 10 5 0 -5 -10

HapyxHas T

HeT Heo6GxoAMMOCTM NOKa3biBaTb, HACKONbLKO NONe3eH AaTyukK
Hapy>XHOW TeMnepaTypbl: HECMOTPSA Ha PpaguaTOPHY CUCTEMY
OTONJIEHUSA, OH AaeT BO3MOXHOCTb UCNOSIb30BaTh TENJIOTY
KOHOEeHCaLUMU, KaK TONIbKO HapyXHas Temnepatypa > -10°C !
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nos

BOEICAN0D InE Mod Aol [T—— ]
VRO VY MOMHE ) HUE IR sl I”E?

=&

PR

AD 225 s

: \..'_'HIA"D 288
Ons TennooGMeHHVKa HeT e == L
3HaYEHU!  MUHUMAaIbHOW
TemnepaTypbl obpaTHoW ~ D | I | ‘
NNHUN A
s - H
— psaAMon  KOHTYp ©6es3 I e
TPEXxo[0BOro KnanaHa | . 4
e | ] —
| |
Temnepartypa nogadu Ei |
perynupyetca  moaynsiumen —— — - -
MOLLHOCTV FOPENKY. i rJG] |
e
.k IT
I___";n:
TOkoTna | 30Ha KoHaeHcauuu 15°
80 —  TOmakc
70 |
60 |
Touka L Lol doLdo Lo
pochbl 50 B
Temn. nogaum 40°
40 | | L
=0,7 |
fHaxnoH = |
30 T . Temn. o6paTkm 30°
_-—____....--""'
—"
20 == ~
Hatuunk KOMHaTHOM TemMnepartypbl, Mcnosb3yeMbIU

COBMECTHO C AaTYMKOM  Hapy)XHOM  TemnepaTtypbl,
HeoOXxoguM ANA yyeTa MHEPLMU CUCTEMbl KOHTypa Tensioro
nona.

42



MHOrokoHTypHasa cuctema

B cnyyae HacTeHHOro kotna,
npegnoyvTUTENbHEN  MCMNONb30BaTb
rmaopaBrMyeckmm pasgenuTens,
YyTOObI OTOENUTHL Hacoc KoTna oT
KOHTYPOB OTOMNMEHUS.

\\\.\._—
3

X
Q Mo circuil wanne mélangoeuse + radsto uw
— ._._._%._ -
EJ
X
[ —
-—
—
. el
i

B cnyyae HanonbHOro kotna,
BO3MOXHO pasgenutb ABa KOHTypa
OTOMSMEHNS Ha BbIXxode M3 KoTna (B
Poccuto He nocTtaensercs).

* Habop 0nsi noOKIroYeHUs 2-20 KOHmMypa eCmpoeH 8 Komerl
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Moaynsauusa ropenku
ynpaBneHue

[openka MmoaynupyeT CBOK MOLLHOCTbL Bbnarogaps BEHTUIATOPY C
nnarton yactotHoro ynpasneHuns (LULMM — lumpoTHO-UMnNynbCcHas
MOAYNALNS).

Bbixog Ha 3agaHHY0 MOLLHOCTbL npoucxoguT npu nomotuu MNALI-
perynatopa, KOTopbln BO3OENCTBYET Ha 3HaA4YeHMe Temneparypbl
nogaroLLen NNHUN.

3aaaHHOe 3HauyeHuwe (LLUMM) —p o
—» BO3OEUCTBWE

TTporpeccusHoe (TTM)

MamepeHHoe 3HauyeHue (I'u) —>

TTnara ynpasneHus

[aTumk yacToThl BpawleHna :
n3MepeHme 4acTtoThl, My

R

T nopatoien NMHUM
A

CKopocTb BEHTUNATOPA
perynupyertcs B
3aBMCUMOCTW OT Pa3HULbI

sapannan mMexay U3mMepeHHoON n
AT, 3aaHHOM TeMnepaTypamm
(AT, ,°C)

Takke yunTbiBaeTcs
CKOPOCTb M3MEHEHMUS
At Temneparypbl

(AT, /AL, °/cek)
Bpewms

T

AT,

v

a4



Moaynauusa ropenku
be3onacHOCTb

I'openKa TaKkKe MOXET KOHTPOJTMPOBATb OTKITOHEHUA TEMNEPAaTYphlI, 4YTOObI
n3dexarb TepMOLUOKa TEeno000MeHHMKa.

Bonee TOoro, TenNOO6MeHHUK 3aLnLLEeH npoTnB He4oOCTaTO4YHOIoO
NMPOTOKa UM aaxe oTCyTCTBUA NMPOTOKA TenJioHOCUTerssd 4yepes3 Hero.

SS NaTtunk
- ." noparoLen

WN3mepeHHaas T —p
P 3aaaHHOe 3HayeHue

| noaarouweu nMHUU AI MOLWHOCTU= f(AT)
7 l
)l

MsmeperHas T —P|
o6paTHOU NUHUU

TTnara ynpasneHus

Oatyuk |

=,

obpaTtHom | o

o sl iy
JINHUN

Ecnn pacxog Boabl ymeHbLIAEeTCs, TO
AT yBennumBaeTcs 1, B 3aBUCUMOCTH
1‘ OT CKOPOCTU U3MEHEHNSA AT,

100% MOLLUHOCTb roperikm orpaHn4mBaeTCcA.
A

Ecnu AT BospacTtaet go 15 K 3a 10
CEKYH[, TO MOLLHOCTb rOpenkm
YMEHbLLAETCH.

Ecnu AT BospacTtaet go 35 K 3a 10
CEKYH[, TO MOLLHOCTb rOpenkm
YMEHbLUAEeTCA 40 MUHUMaNbHOIo
3HaAYEeHUA.

MuH (~20%) ----

OctaHoB 0%

Ecnu AT = 35 K, 10 ropernka
A BblkntoyaeTca Ha 2 - 10 MuH

T KoTna pacyeTHaa --- - Korga pasHuua mexagy
pacyeTHOM TemnepaTypomn
KOTNa u nsMmepeHHom
TemnepaTypon obpatHom
nnHum npesbiwaeT 30 K, To
3afilaHHOe 3Ha4YeHune
TemnepaTypbl 418 ropernku
YMeHbLLIaeTCs.

ATmakc=T. o6p. nuHun+ 30K

AT (nogaun/o6paTHON NUHUK)

»
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OrpaHu4yeHne MOLHOCTH

BbITOBbIE KOTMNbI MMEKOT HOMUHASBbHYIO MOLLHOCTL OT 15 0o 25 nnu 35 kBT.

Tak kak TennoBble NOTEPM XKMUIOro NOMELLIEHUS MOTyT AoCcTuUratb Tonbko 10
kBT (ans ®paHummn), TO MOLLHOCTb KOTMNOB Afsl TAKOro 3Ha4eHUs! TeNoBbIX
noTepb CnuLLIKOM BonbLuas.

OTO NpUBOAUT K KornebaHMo MOLLHOCTK, YTO NarybHO Cka3biBaeTcs Ha
MoAynaumn (TaktoBaHue).

hLe!
UTobbl CBECTU K MUHUMYMY Takoe SBfEHne,  %™* /
peKkoMeHOyeTCcAa orpaHn4ynTb MOLLHOCTb J \/\ /\
KOTna B 3aBMCUMOCTU OT TENIOBbLIX NOTEPb Yoot
YKUITOro nomeLleHus.

TennoBbie notepu =G - V- AT

OTO NOMOXET AOCTUrHYTb nydwero KM v ny4dwen KoHaeHcaunn 3a c4eT
YMeHbLUEHNS 0Obema AbIMOBbIX ra3o0B..

70000 BT T

60000 BT 2>

50000 BT

/ -t Ge3 N30MALUN
40000 BT =m= crapoenc
nsonauven
>1990
30000 BT

RT2000

20000 B 1 /’/7—4 = RT 2005

10000 BT W

0BT

100 m? 150 m? 200 m? 250 m? 300 m? 350 m? 400 m?

Ipacbuk dnsi HapyxkHol T° = -10°C u komHamHol memnepamypsbi 20°C (0ns @paHyuu)

[TTTTT NMEMSS ——— ] > MAKC.MOLH.OT.% : 3toT napameTp

0, ~
P- MAX CHAUF(%) s P21 BospeiicTBYET Ha MaKCUMarbHYH CKOPOCTb
w03 = (% @ A B )
- BEHTUMATOPA B PEXUME OTOMNEHUS
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WITIVIVIVIOULLYIZT PAVVIDE

MOAYINPYIOLLEM HACOCOM

> % —m Korna ropenka paboTaeT Ha MOMHOM
25 kBT MOLUHOCTM (Hanpumep, 25 kBT)
E HomuHanbHbin  pacxon  1m3/4, 4TO

npuBoauT K yBenu4venuro T° go 20 K.

60° AT — P _ 25 _
L16x pacxoo 1,16x1

20°

TM3/y

40°

Ecnu Temnepatypa obpatHom nuHum 40°C, To TemnepaTtypa nogaroLen nnHnm
MoxeT gocturatb 60°C.

PaccmoTpum BapmaHT, korga Temnepartypa nogarouwen nuHum 60°, ropenka byget
MOAyNMpoBaTb CBOK MOLLHOCTb (NpUMepHO 0 S5kBT).

Ecnu pacxon He uamensietcs, 1o AT
OyaeT Takke yMeHbLUATbCS.

s
b ]‘ AT = = =4°
5 kBT T 6% pacros ~ T16nT

Tak kak TemnepaTypa MoAatoLLeil
FIMHUN He M3MEHMNach, TO TeMneparty-

o .
60° pa o6paTHOI NMHMM nNOBbIWAETCA

M3y (6onble TemnepaTypbl TOUKM
pochbl!)
ﬁﬁ 56° Utobbl He ymeHbwancs K[ koHaeH-
e cauun, MOXHO YCTaHOBUTbL MoAynu-
|:]: s pyloWMA Hacoc, 4TOoObl COXpPaHUTb
AT =~20K.
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OcobeHHOCTU ANA KOoTnoB
cpeoHeu n 6onbLUOK
MOLLHOCTW

« CwurHan 0-10B
« Kackag
« OTce4Has 3acrioHka ¢ cepBonpmBogoM (Boaa)

« OTCceYyHOM KnanaH AbIMOBbIX ra3oB
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CurHan 0-10B

MG A... IntGante) WCA-, IMGorEmal  TAGA.,, InlGantcl
|

Lhinzh
ynpaonoHeR
E HOTEBHON

KRIHEHAR CHETEMY

Ecnu OTCYTCTBYET CBA3b MexXy ynpaslieHNeM BTOPUYHbIMU KOHTYPaMn 1N KOTI1OM.

BeegeHue curHana 0-10 B ansa ynpasneHus KOTIIOM MO3BOSIMAO ONTUMU3MPOBaTb
3P PEKTUBHOCTD.

Takon npuHUMN ynpaBneHna 4acTto UCNOJb3yeTCA B KOTEJIbHbIX, 4YTOObI ynpasAaATb
HECKOJTbKNMW KOTIaMu B KaCKage.

MAKC  ,
1000 oo

3apaHHoe
3HavyeHue
Temnepartypbl

HanpsikeHune Ha
Bxoge 0-10 B

.
Ll

MWUH  -f------
50

1
|
1
|
1
|
1
|
I
|
1
|
I
|
1
|
I
|
1
|
1
|
I
|
1
|
I
|
T

o HanpsikeHue Hanpsikenue
MWH / BbIKI1 5 B MAKC /10 B

* Hekomopble cucmeMb peaynuposaHusi U3Mepsitom U KOHMPOIUPYMm

memnepamypy nodarouwiel JIUHUU.
B smowm criy4dae cueHan 0-10 B ynpaensgem 3a0aHHbIM 3Ha4eHUeM MmowHocmu 8 %.
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KackapgHaa yctaHOBKa

O

KackapgHas yCTaHOBKa uMmeet MHOIo npevmMmyLliecTB.

+ ObecneyeHne HenpepbIBHOCTN paboThbl B Crlydae HEUCTPABHOCTW.

*  YMeHblleHNE MMH. MOLLIHOCTU NPONOPLMOHAaribHO KOIMYECTBY KOTIOB.
* YnydweHue nokasartens cpegHerogosoro K[

+ ObecneyeHne paBHOMEPHOW Harpy3kn Ha KOTIbl

* KomMnakTHOCTb

B0o3MOXHOCTb ynpaBneHus creayrwmmm QyHKUNAMN:

Knaccuyeckum KoTnbl BKMOYawTCA nocrneaoBaTenbHO B 3aBUCMMOCTU  OT
Kackag noTpebHoOCTM B Tenne.

Ecnn HapyxHaa Temnepatypa < -10°C (3aBofckasi HacTpoyka), TO

MapannenbHbIN
BCE KOTMbl 3anycKalTCsi OQHOBPEMEHHO, 3aTeM MOAYNMPYIT CBOK

Kackapg
MOLLHOCTb B 3aBMCUMOCTM OT NOTpPeBHOCTH B Tenne.
MepemeHHasn .
pabora Kaxable 7 oHen nsaMeHsaeTca NopsiaoK BKITOYEHUS KOTMOB B Kackaje.

[Ins o6beanHeHns v CBA3b KOTNOB Yepe3 kabenb BUS

KOTJ10B B KacKaj

MopkniovyeHMe gaTymka Kackaga
Heobxoanmo A A A

v'  HacTtpoika agpeca onsi BeAoMbIX KOTNOB
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W ilWwe 1INMUAszZ1 AW iviinag v

cepBonpuBonom (Bopa)

BUS

I-------------------ﬂ

OTce4vHas 3acrioHKka C CepBOMPMBOAOM MpPeEKpallaeT LUUPKyNaumo
BOAbl 4Yepe3 HepaboTawlwmnm koTen, 4YTobbl koTen He paboTtan Kak
«pagunartop».

OTO YCTPOUCTBO 0bA3aTenbHO, Korda WCnonb3yeTrcss oauvH oOLwunn
HacoC NepPBUYHOrO KOHTYypa.

BmMecTo oTceyHOM 3acSfIOHKM MOXXHO MCMOSb30BaTh LMPKYNALNOHHBIN
Hacoca Ans Ka)kgoro Kotna.

| g -
| |
| i 2



OTceyHOM KnanaH AbIMOBbIX ra3oB

B cnyyae kackaga KOTNOB, Tak Kak AbIMOBbIE ra3bl UMeT HeGorbLLoe
N30bITOYHOE [aBrieHne, TO HeobXOoAMMO YCTaHOBUTb OTCEYHOMN
KnanaH AbIMOBbIX ra3oB A4 Ka)aoro Kotna.

Wﬂ B23p A

)

370 KnanaH ¢ cepBONPUBOAOM, KOTOPbIA
ynpaBnsieTcs KOTNOM.

C230_Q0006A

BOonbLWKWMHCTBO KOTNIOB yXXe 060pyAoBaHbl 0OpaTHbLIM
KflanaHoMm AbIMOBbIX ra3oB - ANsl HUX HeT
Heo6xo0A4MMOCTM yCTaHaBNMIMBaTb OTCEYHOM KranaH
AbIMOBbIX ra3oB.
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3akno4veHue

* AHanus paboThl

« Oxwupgaemble pesynbTaThl
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AHanus paboThbl

|

TpaHcdopmatop
po3xura

|

3nekTpoa po3xura / ~

WOHM3auun 3
— )

STB Aatunku
Temnepartypbl

Mutanne
YnpaBneHue ‘

OGpartHas CBA3b —
yacToTa Bpawehus, My

—» la3oBbI —» Bentypu —» BeHTuUnsiTop — lMopenka —» Tennoo6MeHHUK —»
KnanaH

af‘: iy \.”
YOt
"" I+

Bbllle npuBeaeHa NnpuHUMNManbHas cxema KOMMNOHEHTOB,
obecneumnBatomnx paboTy KOHOEHCALMOHHOMO KoTna.

B 3aBucMMOCTM OT Modeny Heobxoanmo obpaTUTbLCS K CEPBUCHOMY
PYKOBOACTBY, rAe NpMBeaAeHbl 6onee ToUHbIE XapakTePUCTUKM KOTHa.

DeDielrich <> De Dietrich - De Dietrich
PYrcacGeTEo N0 (EPENCH ony OB YANES MO
Fy T82 No cep 'y o9y
PYRRANKTRA 10 CANRMEHANY OTCITEIHRARNI

-
W

.-

LTI .

HacTenui® razoee e soHasHzgroHH e Kotk VIVADENS

Hu 1 eetms e 1 s50Eb18 SURCIHUNRIHS 1 b1 1b1 INNOVENS e
MC3ISE, NG4S G35, NCAD NCR ::_:ﬁiz‘;;%::’,f::;‘g“: FRLITINI R PR I T IN“J.J-'\!-":::
— e T T T oY

54



Oxunpaemble pe3ynbTaTbl

KakoBa BbIroga OoT UCMornb30BaHMA KOHOEHCAUUOHHOMo
koTtna?

... MOOyrisiyuUsi, O4eHb HU3Kasi memrepamypa yxo0sujux 2a308 U 04eHb ManieHbKUe
romepu 8 oKpyxarouiyto cpedy...

YMeHblueHune TemnepaTypbl YXO4ALWUX ra30B = 3KOHOMMUA OT
508015 %

N3 nnameHun c Temnepatypon 1000°C abimoBble rasbl oxnaxkgatorca go 50°C
BmecTo 150°C, 1. e. Bbiroga 10%.

KoHpgeHcauumsa (cKpbiTaa TennoTta) = akoHomua go 10 %

9Heprma, 3atpadymBaemand Ha UCNapeHme BOAAHOINo Mnapa B yXo4AWWUX rasax,

BO3BpalLL@aeTca B pe3y/sbTaTe KOHAEHCAUWM 3TUX BOAAHbLIX MApPOB, KaK TONbKO
TemnepaTtypa 06paTHOM IMHUKN [OCTUFAET TeMMepPaTypPbl TOYKM POCHI.

NpepBaputenbHoe cmewwiMBaHue = 3KOHOMUA OoT 5 Ao 10 %

Mbl MUCNO/Ib3YeM TO/IbKO HEOBXO0ANMbI 06bEM M3OLITOYHOrO BO3AyXa ANA
ropeHus, 4ero He HbI1I0 B KOTNAX C aTMOCHEPHOM ropesikon.

CHMXXeHMe noTepb B OKPYKAOLWLYIO cpeay = 9KOHOMMUA OT 5
A0 10 %

KoTen 6onblue He HarpesaeTt BO34yX B NOMeLLeEHNN, B KOTOPOM OH PACMOJIOKEH.
Kpome TOro, Tenno, sblaenaemoe TEI'II'IOO6M€HHMKOM, nogorpesaeTt Bo34yx AnaAa
ropeHuA.

PerynupoBaHue (TemnepaTtypHblii rpaduK, NOHUKeHUue
Temneparypbl) = 3KoHOoMuUA 8o 7 %

KMA 3skcnayaTaumMm Cyw,ecTBEHHO YBEAMYMBAETCA (YMeHblueHMe KOMHATHOWM
TemnepaTypbl Ha 1°C = 7% rogoBoit sKoOHOMMK). Kpome TOro, NOHUXKEHNE TeMm-
nepaTypbl B HOYHOW Nepuog NPUBOANT K AOMNONHUTENIbHON SKOHOMUK A0 7%.

Moaynauua (ot 5 go 25 KBT) = 3KoHomua ao 10 %

KoTen paboTaeT To/IbKO AN1A NoAAeprKaHMa TemnepaTypbl Boabl. Mpn paboTte Ha
MOHUXKEHHOM MOLLHOCTN SKOHOMMSA TOMIMBA MOXKET A0CTUraTb A0 10% B roa.

B 3aBMCMMOCTM OT MOAEenU U TUNa 34aHNA, IKOHOMMUSA
NPU YCTAaHOBKA KOHAEHCALMOHHOIO KOT/1a MOXKET
cocTtaBnAaTb 6osnblie, yem 30% (cpeaHee 3HaueHue)
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