OCHOBHbIE NMPUHLUMbI OTOMTEHUS
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De Dietrich



OcHoBHble NPUHUUNbI OTOMJIeHNS

1 - EAMHMLbI L3MepeHus

2 - Tennosble notepu

3 - lpoekTUpoBaHME OTONUTENbHOM YCTAHOBKM
4 - BoiOOp 3Hepropecypcos

9 - fopeHue n okpyxaioLLasa cpena

6 - MonsaTue KNA

7 - Topsiyee BogocHabXxeHue

8 - PerynupoBaHnue



EovHuubl nusmepenus - 1

YpenbHaq rennoemkocteBOpRI:C |

E MoBbiwenue Temneparyppivat°’k

1 Kr BOAbI

066006060

C : Konuyectso Tennothbl, HeoOxoaumoe ans TOro,

yT00LI HarpeTb Ha 1°K gaHHyto eauHMLy Maccbl (1 kr)

MowHocTb : P ' - AN OTONNEeHus

________________________________________ Dn=1000n/4

---------------------------------------- Mopatowas
________________________________________ nuHna 80°C

i

AT
OOpaTHa
<_nv||!|)m1|-H65;‘!C

---------------------------------------- P= Dn-aT- C =
=1000-15-1,16 = 17400 Br

®  YnpaxHeHue : Bbluncnnte Nnpon3BoAUTENBHOCTL Hacoca '

Pkotna=50kBT

Mopalowas .
> awwws80°C

AT = % IR

ObpatHa =~ e
<« III/II-IpI/Iﬂ 65 C

De Dietrich@



EovHuubl uamepenus - 1

e T —————————————

MpoussogutenbHocTh noropsyeisope=11n/mww

P=D-AT-C=
=(11-60)-30-1,16 =22960 Bt

2 -
XoToArE 1%5"096*9'?""* E
BoAa S 3Ok, o BORQ

. 660600000 e
- Tennora cropaHms Tonamea '

Kupkoe T MonHoe KoNMYecTeo
[lepeso .
MpUpOAHS FTOPEHWE ¥R
Mponau
ByTa TEennoTbl
CKpbITas TennoTa
Qg : BbICLIAA TENNOTA CrOPaHUS KOHAEHCaLum
napoB BOAbl
QH: HU3LWas TennoTa cropaHus
De Dietlrich

T HERMI Q UE



EanHuLbl n3mepenus - 1

| Hu3waga Tennora CropaHusg ncnosjib3yemoro Tonsinea '
___________________________________ Xupxoe tonnmueo : 1 kr=11,9 kBry
___________________________________ (1n=10,2 kBT)

Mpupoasblii ra3 : 1 M3 = 10,1 KBTY (rasus Poccum)
=9,1 KBTY (ra3u3 Mponmrra)
Mponan : 1 m3=25,4 kBT (1 Kkr=12,8 kBT-4)
Byra: 1 m3=32,9 kBt (1 kr=12,7 kBTo)

HaBneHune

10m=10ap :
100 mmBOA. cT. = 10 MGap

A' 1m0ap=100Ma=1rNa

fasnexue B Touke A=10ap

D
~ ® YnpaxHeHue )

O Bbipa3uTe TekyLlee aTMochepHoe aaBneHue
-BMUANMOAPAX
- BFeKTOMACKANMAX .

O Ckonbko MM BOA, CT. COOTBETCTBYIOT 15 mbap?

__________________________________________________ De Dietrich<O>



EonHuubl nusamepenus - 1

~ PaspexeHnune |

----------------------------------- Mbinecoc

"""""""""""""""""" Y ;‘5
| pa3pexeHune uin BTaruBaHne
~ Mpumep ncnonb3oBaHus | B T4Ke A
PA3PEXXEHUE
(Tara gbimoxopaa) ﬁ}

namepeHue
paspexeHud

namMmepeHue Mpumep: Tara
AaBlieHus AbIMOX04a = 2 MM BOA, CT.
Mpumep: pasneHue

TONNUBHOro Hacoca = 12 6ap

- m YnpaxHeHue Kaxasi Tsra HeoGxoauma And opHoro kotna GT 1257




Tennosble notepwm - 2

B0O3MOXHO TOJIbKO OAHO
Hanpae/ieHue Tenaonepenayu

oonee
ropsuee
Teno

KapTa KapTa

Heckonbko npakTuyeckmnx
3HavyeHui koappuumenta G
(ans yacTHoro gpoma)

CpepHee npakTuyeckoe

3HaueHue koappuumenTa G Mpumep : - fom nnowaasio 120 M2 (06bemom 300 m3)

3oHa H3 = PacnoJioXXeH B JIMOHCKOM pernoHe

Crapbiii 6e3 nsonsauum 2 - nocTpoeH nocne 1989

CTapblii TONbKO € 3onsumein nona 1,8 — _ . e
MocTpoeHHbiii Mexay 1974 n 1982 1,8 Prn L _300 (20 ( 1 0))
MocTpoeHHbii Mexay 1982 n 1989 1,3 =9000 BT
MocTpoeHHbIli nocne 1989 1,15

* Mpumeuanue: ana PO cm. CHull 23-01-99 "CtpoutenbHasn knumartonorus” D . .
e Dietrich

&




Tennosble notepwu - 2

? YnpaxHeHue |

OnpepnenuTe TenaoBbie NOTEPY ANg AoMa nnowaabio 200 m2
pacnonoxeHHoro B bpetaHu (knumatnyeckas 3oHa H2 ) u
noctpoeHHoro B 1975r.

De Dietrich<O>



[poekTUpoBaHue OTONUTESNIbHOW YCTAHOBKM - 3

1 KoTen 9 TepmocTaTM4eCKNIN BEHTUIb
2 fopenka 10 Pagnatop

3 Cuctema perynmpoBaHus 11 "Tennwin non”

4 [1aTymnk HapPy>XHOM TemMnepaTypbl 12 TpexxoaoBO CMECUTENbHbIN
5 bnok gncTaHUMOHHOIO ynpaB/ieHUs BEHTU/b

C AaT4MKOM KOMHaTHOW Temnepartypbl 13 LIMpKynsaumMOHHbIN Hacoc
6 Jatunk Temnepartypbl TEMJIOHOCUTENA 14 PaclumpuTesnbHbln 6ak
B NMOAAIOLLLEI IMHWK NOCSIe CMECUTENIbHOr0 15 ABTOMATMYECKMIN BO3AYXOOTBOAYMK

BEHTUNA 16 3anopHbLIN BEHTUb
7/ lNpenoxpaHnTenbHbI KnanaH 17 Obimoxop,
8 MaHomeTp 18 BEHTUNAUUSA KOTENTbHOW

De Dietrich<O>



[poekTUpoBaHue OTONUTESNIbHOW YCTAHOBKM - 3

MpepHa3HayeHne 0CHOBHbIX KOMMOHEHTOB l

FPYMNNA KOHTPOJIM U B
- MaHOMET]: AaBNEHIe BOfbI B YCTaH

3AMOPHbIN KJIAMAH
- U30/MpYeT KOTEN

PACLUWUPUTE/IbHbIA
- NOr/I0LLAET PACLINPEHUE BOAbI

E3OMNACHOCTHU
0BKe

- MIPEAOXPaHWUTENbHbIT KNana: NpefoTBpaLLaeT
TIOBBILLIGHNE IABNIEHNS CBEPX HOPMbI
- BO3AYX00TBOAYMK: YAANEHIE BO3AYXa

BAK

= KOMNeHCUpYeT NOBbILIEHNE AABNEHUS

/,EI,VICDCDEPEH LWUAJIbHbI W BEHTUNb
- 00ecneyMBaeT NOCTOAHHOE AaBNeHNe
- NPeAOTBALLAET LyM

OBPATHbIW KJTAMAH
- IPENSTCTBYET HENPaBUNbHOM LMPKYNALMM BOAbI

PA3AEJIUTEJIb MOTOKA
- NIPENSTCTBYET 3arPS3HEHMIO XO3AMCTBEHHO-NUTLEBOM BOAbI

P

BOAONPOBOJA TENI0HOCUTENEM U3 KOHTYPOB OTOMNEHUS

KYJIALUOHHbBINA HACOC

- 00ecneyvBaeT LMPKYASILYIO BOZbI
- NIePEHOCUT TENAOTY K paauaTopam

BEpXHsAs TPEXXOAOBOW CMECUTENbHbIA  _ _ _ _ _ _ _ ___________
BEeHTUNAUMUSA BEHTUJ1b
f -perynupyet Temneparypygogpt 0000000000000 T T T T T T T T oo T T o T T
nNpUTOK AR - paswepuuser KoHTyp KoTra /KoHTyp geWnwnd
= CMeLLKBaeT KOT/0BYI0 BOAY U BOAY oGpaTuom JMHAK

BO3ayXa

- 0TBOA

NMPUTOK BO34YXA
- cHaBXaeT BO3AYXOM, NOAAEPKMBAIOLLIM rOPEHIe
AbIMOXO[,

T IPOAYKTI CropaHus

De Dietrich<O>



MpoekTupoBaHue OTONUTENbHOW YCTAaHOBKK- 3

MoBepxHOCTU HarpeBa |

h Fpaole TemMnepaTtypbl BO34yXa B KOMHaTe

::::; ' TV )
L T (

"""""""" [ ,#4#‘,«#":__ o
18° 20° 22° 18° 20° 22° 18 20° 22°
npeanbHblA  [ng "Tennoro nona" Ans paauaTopos

"Tennbiv non”

KOM®OPTHbBI, 3CTETUYHDINA, 9KOHOMUYHbI

paanaTopbl
AeKopaTuBHbIe, GYHKLMOHAJIbHbIE U
ObicTpopearupyloLme

, T BXOA, + T seixon

Hapyxnas . -
Temneparypa R LT R
AT: PREEET e S Tnomeu;enu

Mpumep pna paguatopa: 1000 Bt
. AT =30°K L TTTTTTTTTTTTTTTTTTTTTTT

AT =60°K al =50’K
o'c

1000 Br

500 mm

520 mm

~ m YnpaxHeHue Onpepenute paguatop Ornis l
______________________________________ - HeoO6xopumag mowHocTtb : 1500 BT
- YctaHoBkac AT =50°K

-------------------------------------- - JlocTynHoe MeCTo noA OKHOM: BbicoTa 80 cm
anvHa 1,50 m

--------------------------------------------------- De Dietrich<O»



BbiOop aHepropecypcos - 4

Mpu BbIGOPE BO3HMKAIOT CIEAYIOLLME BONPOCHI l

XWAaKoe Tonnueo, ras, aepeso, yrojb, LeHTpaibHOe 0TOMNEHUEe, ANEKTPU4eCTBO

e ————

nexTPUYECTBO, NPUPOAHbIII ra3, LEHTPNLHOE OTONNEHNE - 663 3anaca / KAKOE TONAMBO, AEPeBO, YroAb - ¢ 3anacoM

|
(4

ANng HOBOW: MHOXeCTBO BO3MOXHOCTEW, NPU 00HOBNEHUM: y4uTbIBaTh CYLLECTBYIOLLECE

LOM UNK KBapTHpa

3aBUCHMOCTb OT TBepp,oro TONMBA / ©XEroAHoe Tex. 00CAyXMBaHUE / CUCTEMA PerynupoBaHUs

—

O0TON/EHME ropsyeil BOAOH MW ANEKTPUYECKOE OTONNEHUE

* MpumeyaHue : gaHHble NnpuBeaeHbl ang @paHuum no coctosHmio Ha 2000 T.

B @BPOLIEHTaX De Diel:riCh@




BbiOop aHepropecypcos - 4

Xupkoe Tonnueo : 1961 n

MpupoaHbii ras: 1980 m3

(06e3 3anaca Tonnuea)

BbiOOp 3Hepropecypcos |

nom 130 m2
NapuXCKum
Pervox

CXVXeHHbli ra3 : 790 m3
M Anektpuyectso : 20 000 kBTey

(6e3 3anaca aHepropecypca)

QLY
R0
&oein Koke: 2,71

| %
FONIET

§$ BykoBoe aepeo : 10 - 11 M3 apoB

? YnpaxHeHue l

CocuuTaiite rogoByio CTOMMOCTb 3aTPaT Ha OTONJIEHME NPU UCNOJIb30Ba-
HUM Pa3NINYHbIX BUOOB 3HEPropecypcoB ANS XWibs C rOA0BOM NOTpeod-
HOCTbIO B oTonsieHuu 27 000 kBtey

De Dietrich<O>



fopeHue n okpyxaioLiaa cpepa- 5

Temnepatypa abiMoBbIX ra3oB ~ 180°C

—>
@ C=aromymepopa H20 I
QO H=aromBogopoaa
@ 0=arom kucnopopa COo2

O S=arom cepbl

Temneparypa Bbiwe 500°C

@ C=aromymepopa
O H=artomBoaopoaa
@ 0=aromkucnopopa
O s=arom cepel

De Dielrich




[opeHue n okpyxaiowias cpepa - 5

- CO: ogHOOKMCD yrnepoaa (yrapHblii ra3) |

C+1/202=CO0

fopeHue c HepoOCTaTKOM
BO34yXa 3anpeLyeHo

@ C=aromymepona
QO H=atomBopopoaa
@ 0-=aromkucnopoaa
O s=artomcepsl

Tonnueo
(yrnesopopogabi) ;

opoa,

-
QD
-
o
=~

ropelme Bo.u,opop.a

2H>+02=2H20 H.O = Bopa

B Buge HeCKOHAeHCUpoBaHHOro BOASAHOI0 napa, 0TBOAMMOI0 B AbIMOBBIX ra3ax

Ha npakTtuke aTta rennoTa repsiercs,
otctoaa u noHaTme Qg No oTHOLWWEHMIO K Q.

@ C=aromymepoaa
O H=arom Bogopoaa
@ 0 =aromkucnopoga
O s=aromcepel

Tonnueo
(yrnesogopoas) ©OCOOOO

-on 3

npu cropalum 1 1 XXnakoro TonnMea Bbigensercs npuénuautensHo 1 1 sogpl D e Dietrich @
[T HERMI QUE V|

npu cropasmu 1 M3 npupoaHoro rasa ebigenseTcs npubnuautensHo 1,6 n Bogp!



fopeHue n okpyxaiowias cpepa - 9

fopeHue cepbl |
S+02=80>

SO02+1/2 02=S03

OTHOCUTENbHO 3arpsa3HeHns OKPYXaloLwein cpepbl:
ecnu napbl H,O ckOHAEHCMPOBaHbI,
TO €CTb PUCK NONYYUTb KUCNOTY

S03 + H20 = H2S04 |

@ C=aromymepoga
QO H=aromBeoaopopa
@ 0= arom kucnopoaa
O s =arom cepsl

S0,: ABYOKMUCb Cepbl
SOs: Tpexokuce cepel IR
H,S04: cepHas KUCAOTA —ccoooeee

~ BpepHbie NOCNEACTBUS FOPEHUS | e

NOXx
NO,

W KMCNOTHbIE
N02 » boXAu

N 20 w. PaspywieHne

» O30HOBOro
cnos

"
il
[
no
0 X
T
Hn
bl Y
e

De Dietrich<O>



fopeHue n okpyxaiowiaa cpepa - 9

Boiopocbl CO» \
0,37

CO2, Bkr/kBTey gna Qy Tonnuea

0,33

0;27

Yronb Jlerkoe xupkoe Tonameo MpupoaHbIit ra3

O6pa3oBaHne CO2 npu 0TONIEHUM UCKONAEMbIM TONJIMBOM

ey

TPAHCNOPT

OTONJIEHUE

By

CEJIbCKOE

4,8 X0349MUCBO

12,8
NPEOBPA30BAHMUE

OQHEPIUK

\ 15,4

0,8 =, 36 94
NPEOBPASOBAHMUE . .
SHEPTHK De Dletrlch©




fopeHue n okpyxaiowias cpepa - 5

JeiicTByioLMe HOPMbI U NpaBuUna

XON 093
021910 |

sudenunagm
¢6 AH1

LraHe nogAuro] |
anajqabuy |

XON 093
AOOLL NLD

sudenuasapm
¢6 Ad1

Einox mco

B Mr/KBtey

De Dietrich<O>



Monatue KMNA - 6

| 3eupa Knpg \

® KNLO cropaHus
® knpkotnaGpyrro 000000 |

Ll CpepHeropoBou nokasatenb KNA S

———

S o o
0.50.9% 0 < T0 0
o 0 Do, \

=

o R o
950.9 "o
oS @

o ‘o

<> ;
> S
o
D e O

MoaBoaumas Tennoeas MowHocTh = MoneaHas MOLWHOCTb + MoTepy ¢ AbIMOBLIMMU

rasamu + lMotepu yepes kopnyc + MoTepu Ha pacnpeaeneHue ‘

De Dietrich<O>




MoHatue KMNA - 6

KNA cropaxus l

‘ KNnJ cropaius = 100 % - notepu ¢ abiMoBbIMK rasamu %

‘ Motepu ¢ AbIMOBLIMK ra3amu = f (—

Tar - Tokp )
C0, Yl 8o~

Tpr = TeMnepatypa AbIMOBbIX ra3os

Tokp = TemMnepatypa okpyxatowe cpeapl

CO, = copepxanue CO,2 B %

f = koapduuneHT, 3aBucAWMI OT BUAA TONANBA
1 n30biTKa BO3AYXa

UsbbiTok Bo3gyxa 10% 20% 30%
f= Tpupophbiiiras 0,482 0,471 0,461
MponaH/6yTax 0,530 0,519 0,510
Xupkoe Tonnaneo 0,585 0,565 0,558
MasyT 0,640 0,621 0,615 S g

®opmyna Curepra

T 'To
@ KN = 100% -1 o 2 )

‘ Bnunsnue TeMmnepartypbl AbiIMOBbIX ra30B Ha NOTEPU C AbIMOBbLIM ra3aMu

14,7

noTengo/ CO2=12% J
0

9,80

De Dietrich<O>



MoHatue KMNA - 6

KMNA cropaxus l
‘ 3aBUCMMOCTb MOTEPb C AbIMOBLIMU razamu ot cogepxanus CO,

HOT Tp‘r = ToKp =150°C '
85 epMB%

? YnpaxHeHue l

Onpepenute KM cropanua npu cneayowmx yCnoBusx:

Temneparypa AbIMOBbIX Fa30B - TeMnepartypa okpyxatowei cpeabl = 230° K,
copepxanue CO2=12%

De Dietrich<O>



MoHatue KMNA - 6

- KnA xona 6pyrTo |

' Monesuas MOLLHOCTb = TenjoBas MOLLHOCTb = NOTEPH (c AbimosiMM ra3amu + yepes kopnyc)

____________ YTOGbl yMEHbIWNUTL NOTEPU YEPe3 KOPAYC, HYXHO: '

———————————— . onTMMU3NpPOBaTb NOBEPXHOCTHU TennoobOmeHa

"""""" @ ysennuuTh TENNOBYIO M3ONALMNIO

( TONWwMHa CTEKNOBONOKHA )

Mone3Has MOLHOCTD

@ «np «omna 6pyrro = “Tlomsezenman Ternosas Mmoo
0ABE/IeHHas TeNN0Bas MOWHOCTb

CpepHeropoBoit noka3atens KMNJ, l

| - Xenaemas TemnepaTtypa B NOMeLLeHUN

‘ OH 3aBUCHT 0T KO PULMEHTA CpeaHeroaoBoN padoTel KoTia

KoadpduumneHt cpegHerogosoit paboThl :

BpeMms paboTbl ropenku

ANUTENIbHOCTb OTOMUTEJIbHOI0O Ce30Ha

————————————————————————————— MpaBunbHO CMOHTMPOBaHHLIN KoTen paboTaeT B
_____________________________ Teyenne 30% O0TONUTENILHOrO CE30Ha. J

MapameTpsl, Bnugioume Ha k0appuLUneHT cpeaHeroaoBoi padoTsl '

- HapyXHaq Temnepartypa

ropenka paGoraet
100 HenpepeIBHO
F=100%
e __
B |
-~ = -
© |
<~ 1 0000000 g, e e e e e e e e e e — =
o |
>
= T
[ |
«©
x | e e T
| e e e mmmm o=
0 ]
20°C HapyXxHasa Temneparypa -15°Cc*

* Mpumeyanue : pns P® ata temneparypa eoibupaercs cornacHo CHul De DithiCh@
[T H E R M I QU E V7 |



Monatue KMNA -6

CpepnHeropnoBoii nokasarens KMNA, |

"G ER . = _ KnAcomabpymo
nokasarens KMNA, ((W .1). paGouit pacxon ans nog- +1)

BPems paboTbi ropenku AiepXaHus Temneparypel
100% — — — — Cpeaneroposoiinokasatens KNj— —
93%|
|
= |
-] 0,
o 50%
= |
4
|
|
0%
30% Bpemsd pab6oThl 100%

Manoe Bpems pa6otbl = manbiit KNA '

m YnpaxHeHue  Onpepenute cpenneroposoii nokasatens KMJ XuakotonnueHoro kotna: |

T abimoBbix ra3o - T okpyxatoweit cpegsl: 190°K ---------------------mmmmmmmooeoooo oo
Conepxanme C02: 11,5% I
Pabounil pacxo AN MOBAEPKAHUA oo
Temneparypul: 0,085 00 TToTToTmmmmmommmommommmmmmommomnnenes
MoTepw yepe3 kopnyc : 1,5% I
BpemaA pabOTbIKOTNABTEYEHME ~  ~--mmmtmmoomoooosooooooooooooooos

OTOMWTENbHOrocesoHa:2%%

De Dietrich<O>



[opsyee BogocHaOXeHue - 7

OCHOBbI l
' L KonuuyecTtBo Tennotbl, HeoOxoaumoe: .

D19 Harpeea LNs HarpeBa LLNS HarpeBa
Ha1’C Ha50°C Ha50°C
1 n oAbl 1 n oAbl 100 n BogpI

06660000 00006000 060666600

S0 KKan 5000 KKan
nim mnnm ninn
1,16 Brey 58 BTey 5800)BT*H

®  YnpaxHeHue ]

BblyuCnNUTE KONMYECTBO TEAMOTBl, — oo oo
HeoOxogumoe anaHarpeBa 300 nBogbl T T T T
ot 10°C 30 65°C e
-BKKAN oo
-BBTey e

~ PaanuuHble cUCTeMbI | IR

l‘ Q:':_:H-Fl' =, A

Boponarpesarens / Boporpeiinas AneKTpnyeckuii BOgoHarpesarenb BCTpoeHHbIit eMKOCTHbIN BOAOHarpesaresb
KOJNOHKA NS BaHHbI XUAKOTOMIUBHBIX/ra30BbIX KOT/IOB

HacTeHHbIii ABYXKOHTYPHbINA KOTEN n u
MnacTuHyaTblii Tenno0oGMEHHNK D e DI e trl Ch
[T H E R M I QU E V|



[opsyee BogocHaOXeHue - 7

- CBoiicTBa CUCTEM NPOTOYHOrO TMNa l

" 0 MocTosHHas MotyHocTh
O Pacyer nocTosHHOi nponssoanTensHocTv ang 40°C TPOASBORMTENBHOCTS  TennoobeHHKa
NPoOU3BOAUTENIbHOCTb D= PTEHHOOGM.
11n/MuH ATe(C
Val pa
MoBblweHne YnenbHas tenno-
xonoaHas ropsiias Temneparypbl €MKOCTb BOZbI
:gﬁg :852 npumep :
23000
D= 30+1.16 1,16 =659 n/y
@@ ©©©© @@ NPON3BOAUTENBHOCTb _ 659 11 n/mun
MowHoCTb TennooGmeHHmMKa 23 KBT 33 MUHYTY 60

| ? YnpaxHeHue l

O PaccyuTaiite NOCTOSHHYIO NPON3BOAUTENBHOCTD -~~~ -~~~ === == ---===------
no ropsiyeli BOAE B HACTEHHOM BOZIOHarpeBatene "~~~ "~ T tTooooes
NPOTOYHOrO TUNA MOWHOCTbIO 24 KBTnpucneayo-
LLMX YCNOBUSX :

-xonogHas Boga: 10°C~ ..
-ropsyassopa:45Cc
O Ykaxute Npou3BOANTENLHOCTb BA/4 M AI/MUH ~ ~- -~ ----=-===========--

| CncTeMbl HAKOMUTENBHOIO MIN noJiyHaKonuTesibHOro Tuna l

o Harpes BOAbl O pacxop ropsyeil BOAbI : KOTEN 0CTAHOBNEH, BOAA HE HAarpeBaeTcs
KOT/IOM OAH

pa3 B fieHb nonzeHb BEYE) 0 e e e e e

e -
"

T

XUOKOTOMNMBHBINA
Koten

nopaya

EEPJ?V-EL‘Q@




[opsyee BogocHaOXeHue - 7

- CBoilcTBa CUCTEM HAKONUTEJIbHOTO TUNA |

O Pacuer makcumansHoro 00bema pacxoayemoit ropsyeit Bopbl ¢
Temneparypoit 45°C Ans 3aNEKTPUYecKoro BOAOHarpesarens

i _Q"'-. e 06bem pacxonyemoii Boasl ¢ T=45°C
.-. ._..- __.___.. 0 i T T
- XpaH. sogsl. = | xon. Bogwl

' V=Cg*0,95¢

Tpacx. BOAbI = TXOJ'I. BOAbI

EmMKocTb BOA,0- Temnepatypa

HarpeBaTens XOJIOAHO BOAbI
’\ B IMTpax

T xpaHeHus BOAbI

=60C npumep :

| Vis=20000,95+ 2210
.+ T xonopHoii BoAbI 45~ ’ 45-10
- : =10°C

=271n

, AnekTpuyeckuii BOgoHarpeBatenb eMkocTbio 200 nuTpos

~ ®m YnpaxHeHue l

O Paccyuraiite 06bEM PaCXOAYEMON BOJbI ~ -~~~
¢ Temneparypoii 38’ C ans anektpuyeckoro =TTt TT T
BOAOHarpesatens emkocte0 3000
NPV CNeAYIOWMX YCAOBUAX : ...
-xonogHaseoga:10°C
-ropsyassoga:65°C 0000 oo

~ CBoiicTBa CUCTEM HAKOMUTENbHOro TMNAa | """"""""""""""""

Heo0X0AMMOE KONMYECTBO TENNOTbI:

KonuyecTBo Tennotsbl YpenbHaa Tenno- |00 - — m e e e e e e e m e m——— - -
€MKOCTb BOAbI

~ L_ B Q=CgeaTeC™
: e

EMKoOCTb BOJO-  ropsiueii 1 XoNI0AHO BOAbI
WarpeBatena h e e e e m—— o -
B INTpax

O Pacyer BpemeHy Harpesa

PacyeT BPeMeHM Harpesa

Bpems B yacax

T xpaHeHus Boabl Q TOMNOTBL | 0 mmmmm e
=60°C -

Harpesatesb
-+ TxonopHoi soabl
; =10°C MowocTs
HarpeBaTenbHblii aneMeHT pGﬂeMeHTa D e DI etrl ch @
[T HERMIQUE V|

OneKTpuyeckuii BogoHarpeBatenb eMKoCcTbio 20U n
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- CBoiiCTBa CUCTEM HAKONMUTENBHOrO TUNa |

Q ngumeg Eacqua BEEMGHM HarBeBa '

T EmkocTb BopoHarpesatens : 200 n
= MowHocTb HarpeBaTenbHOro anementa: 2 400 Bt

HeoOxoanmMoe KonMyecTeo TennoThl '

Konuyecteo Tennotel  YAenbHas Tenno-
eMKOCTb BoAbI

" W
Q=CeeaTeC =200:50-1,16
e ememmeme | = 11 600 BTy

B UTpax

Bpems HarpeBa '

Bpems B yacax

=
___Qrennotsl _

= Harpesaren =11600 / 2400
HarpeBaTenbHbIii 31eMeHT 7 = 4 8 y
AnekTpuyeckuii BOfOHarpesatesb eMKocTbio 200 n et )

eeeeeeee

unn 4 448 muH

| ? YnpaxHeHue l

O Paccuuraiite Bpems HarpeBa
3NeKTpUYecKoro BOgoHarpesarena T TTTooooooToTmmmmTos
emkocTbio 300 n npu cnepylOWmMXx T T T T T T T T T T T T T m s
ycnoBuax:  TTTTToooooooooooooooooooooooooooooooooos
- xonogHaaBopga:10°C = --------ommo-oooo-oooooooooooooooo
-ropsyaseopa:65°C = ----oooooooooooooooooooooooooooooo
- MOLLHOCTb HarpeBaTeIbHOro
anemexTa : 3000 BT

~ CBOWCTBA CUCTEM NONYHAKOMUTEILHOTO TN '

aedsC 00 TTTTTTTTTTTTomTTes

@ npoumssoautensHoctb3a 10MUHYT ~~ """t
WM NMKOBas NPOU3BOAUTENbHOCTE ~ =~~~ """~~~ "~~~ ~"~~~-
ana45°C

EMKOCTHbIV BojOHarpeBaTtesib

De Dietrich<O>
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~ CBOIACTBa CUCTEM NONYHAKONUTENLHOTO TUNA |

O lMocTosHHas NnPOon3BOANTEIIbHOCTD . Dnocr. Xapakrtepuayercs
MOLLIHOCTbIO Tenn000MeHHUKa

T pacxonyemoii Boab! MocTosiHHas MowHocTs
=45°C NPON3BOAUTENLHOCTb TennooGMeHHuKa
N Pror
D — renn.
nocrT. = —w———
AT (C
A\ N
MNoBbiweHue YnenbHas Tenno-
- ‘ Temneparypbl €MKOCTb BOJibl
Z "\ ! MpuMmeyaHue: MOWHOCTb KOTNIA A0MXKHA
‘ : ) . ObiTb 00NblUE MOLHOCTY TEMI00OMEHHMKaA
T xonopHoi BOAKI

8 =10°C

npumep ong eMKOCTHOro BogoHarpeBatensa Ha 150 n:

D, - 33000
nocT. = 354 1,16

=810 n/yunnmn 13,5 n/mMun

MOLLHOCTb
KoT/a

|
De Dietrich<O>
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'O NpoussoauTensHocTs 3a 10 MUH (MukoBas) l

0G6bem pacxopyemoii ropsi- "MepTBbiii” 00beM
yeii Bopbi T=45'C 33 10MMH o TennooGMeHHMKOM Yuer paorel kotna

npum pacxone
- ropsyevi BoApl
- e

V= CB 0090 TxpaH BOAbI ~ xon BOLbI
)

Y +0,5 ¢ Mpous3s.
X00. BOAbl = 1XON. BOAbI ]
EA ; MocTosHHas
:l"a'(r‘::;';gﬁ:' CMewnsane  NPOU3BOAUTENLHOCTb

B UTPaX Temneparyp 3a 10 MuH

- O Mpumep nponssoanTenbHocTH 3a 10 MuH '

EmkocTtb BogoHarpesatens : 150 n
MoLwuHocTb TennoodmeHHuKa : 38 kBT

PacyeT noCTOSAHHO NPOU3BOAUTENBLHOCTH .

Henpepbisxas Mouéuocrb
NPOM3BOANTENLHOCTb Tennoo MEHHKa _ 38000 B
D_PTennooﬁm D'35-1,16_933"/q
nosbuueuue Vnenbuan Tenno- = W = 15’5 11/ MUH
TemnepaTypbl €MKOCTb BOAbI

Pacuet npoussoautenbHoctu 3a 10 MuH .

Viomms =150 00,9 % +0,5¢(15,5¢10)=193+77=270n

| ? YnpaxHeHue I

O Paccuuraiite nMKOBYIO NPOU3BOAMTENbHOCTD
3a 10 MUH AN @MKOCTHOr0 BOAOHArPeBaTeNs —~—-~ -~~~ -~~~

B 200 npw cnepylowux ycnosus: S

- MOWHOCTb Tennoobmennmka : 51 kBT -

- 0CTA/bHbIE XapaKTePUCTUKN I
MOEHTUYHDI BbILIENEPEYUCIEHHBIM oo

De Dietrich<O>
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CsoiicTBa cuctem noslyHaKonuTesibHOro Tuna I

O Mpumep pacyeTa BpeMeHU HarpeBa

EmkocTb BopoHarpeBatens : 150 n
Temnepatypa xpaHeHusi Boabl : 60° C
MowHoCTb Tenn000MeHHMKa : 38 KBT

Heo0xoauMoe KonuyecTBo TennoThbi .

Konuyecteo Tennotel YAenbHas renno-
€MKOCTb BOAbI

So-garie” | =150 450 1,16
e eyl = 8700 BT

Harpesarens
B AnTpax

laa:

' Bpemsa HarpeBa
P P ,

—=F

Bpems B yacax

BOZIOHAIPEBATE/N .. _Qemow | =8700/38000

B 150-200-300-400-500 narpesier 1 =0,22y

MowHocTb

“miimiee | =0Kono 14 MuH

? YnpaxHeHue l

O Paccuuraiite BpeMs Harpesagnd
eMKOCTHOro BofioHarpeBatensiB200 - - - -
(BaHHbIE CM. B IPEAbIAYLIeM YIpaXHEHM) T

De Dietrich<O>
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CsoiicTBa ra30BOro BOAOHarpeBaTens HaKoNUTENbHOro TMNa '

O npumep pacyera '

EmkocTb BogoHarpeBatens : 142 n
Temnepartypa xpaHeHus Bogbl : 60° C
MowHocTb HarpeBaTens : 8,12 kBT

w " I'BC T=45°C
PacyeT noCcTOSHHOWN NPOU3BOAUTENLHOCTH '
MocTosHHas MowHocTb
nwutenunms :i(arpenaTenn D= 8120 -199 /4
D= _Prap._ ~3541,16
IAIAC.O 199
NoBbilerve Ynenphas Tenno- T — 3,3 n / MWH
TeMnepaTypbl €MKOCTb BObI 60

Pacuet npoussogutensHocTy 3a 10 MuH .

OGuem pacxopyemoiirops-  ~MepTabiii” 06bem nop Yyet paGoTsl koTa
npyw pacxof0BaHUU

yeil Bogbl T= 45°C 32 10 Mk Tenn00GMEHHUKOM ]
ropsiyei oAbl
——,

- T xpan. sogst = T xon. Bogsi
V=0, e 0,9 T pacxoa. soget. = T xon. Boge! +0,5 ¢ Mpons.

n

EmkocTb BOg0- C

Harpesarens .
B UTpax Temneparyp 3a 10 MuH

O npumep pacyeTa BpeMeHU Harpeea )

EmkocTb BopoHarpeBartens : 142 n
Temneparypa xpaHeHusi Bogbl : 60° C
MowHocTtb HarpeBatens : 8,12 kBt

HeoOxopauMoe KONM4ecTBO TennoThbl '

YnenbHas Tenno-
€MKOCTb BOZbl

:o=c--A% =142950° 1,16
et = 8236 Br

BOAO-

Konuyectso rennotl

vp
Harpesatens ropsyeii u
B IUTpax XOJIOAHO BOABI

Bpems HarpeBa '

Bpemsi B 4acax

y. _Qremow 1= 8936 /8120
Harpesatesib
3 = okono 1y4aca

i m@
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- 3ayeM OCYLLECTBASTL perynupoBaxme ? '

[ 0° |
-10° | (10° ]

Tennonotepu 8400 Bt

l CornacoBaHue I1p0I/I3BO,£|,I/IMOVI TenjoTbl U TENJIOBbIX NOTEPb '

KOTeN C NOCTOSHHON MOLLHOCTbI0 20 KBT KoTeN ¢ MogynMpyemoii MowHocTbio 20 kBT
mowHocTb = 20 000 BT mowHocTb = 20 000 kBT

Hapyxwas
Temnepartypa
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AprymeHTbI

@ Astomartusauus pabortsi
' YnyyweHHbin KOMPopT

L

NnupoBaHMe pacxopaa |
yepes paguartop

.

acyeTt MOLHOCTb paguart
noTpeOHOCTLIO B TENnse

€4ynBaeT NOBEHTUJIbHOE perynaun
IBA€T €eCTeCTBEeHHbIe MPUTOKU TE
1 CTOMMOCTb

HIeT TeMnepaTypHblil PeXUM KO
orpammupoBaHus

De Dietrich<O>
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MpuHumn

‘ PerynupoBaHue KOMHaTHOMW TeMmnepartypbl

(TepmocTaT KOMHaTHOM TeMnepaTypbl)

n3MepeHune KOMHaTHOM
Temneparypbl

————LeDetricn g
B 4

osjeictenerna |
W3NY4EHIE TENNOTbI

- perynmpoBaHue KOMHaTHOM TemnepaTypbl
B 3aBMCMMOCTMU OT TenaonoTepb

- YYNTbIBAET €CTECTBEHHbIE MPUTOKM Tenna

- NerkocTb MOHTaxXa

P pErynaTop MO - perymilpyeT BCIO YCTAQHOBKY N0 OgHOMY
YyCTpOUCTBY
3aKpb|Tb||7| KOHTyp - KoneGaHnsa KOMHaTHOM TemnepaTtypbl

namepexue | N
HapyXHoil S~
TemMneparypbl ‘\\\’3’\\
Ha CeBepHOIA 4 &0‘0
cTopOHe o 205 A
HapyXHas |
Temnepatypa 20 LLLLN LA LN LN L LN LA LA

Tenncparypa 20 15 10
BOAbI B N0ga0wei Hapy.
THHHH CHOTENM!
0TONNEHM

- UAeanbHOE cornacoBaHue KoTna
M noTpebHOCTEN B Tenne

- NOCTOSIHHAs TeMnepaTypa nomMeL,eHus

- 3apaloLlee yCTPOMCTBO AN CUCTEMbI
YyCTaHOBOK

- HE YYUTbIBAET €CTEeCTBEHHbIE NPUTOKMU

De Dietrich O»

. OTKPBITLI KOHTYP
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MpuHumn

. PerynuposaHue ¢ paT4iMmkom HapyXHou Temnepartypbl

M C Y4eTOM KOMHATHOW TeMmnepaTtypbl

Temnepatypa Boabl B noaatowei

ﬂaT‘II/IK KOMHaTHOﬁ JINHUU CUCTEMbI OTOMJIEHUS
90
Temnepatypsl J
80 TS —
v PR )
BaTYMK HAPYXHOI 0 . v‘\‘;& %
R
Temneparypbl " s /4
/’&\Qo «s«\ﬂ*‘/ _od
2o W
50 ‘\‘8‘3\0 o R -
L ‘\'&‘\ &‘Q\*‘ o
40 - e WY
4 &s\ %@\\ e
0\\Qe “&Q el
30 — o
'50\\%,]/

20 ,,m’|||||||||||||||||||||||||
HapyxHasi Temnepartypa
; :!{ - npeanbHoe cornacoBaHue KoTna u
- noTpeOHOCTM B Tenne
- NOCTOSIHHAA KOMHaTHaa Temnepartypa

-ynpasngdetca cuctema yCtaHOBOK
- YYUTbIBAIOTCHA €CTeCTBeHHbIe NPUTOKU Tenna

‘ PerynuposaHue ¢ paT4Mkom HapyXHou Temnepartypbl

C y4eToM KOMHaTHOW Temnepartypbl U C TepMOCTAaTU4ECKUMU BEHTUNIMNU

Temnepatypa BoApl B nopaioLeii
NINHUM CUCTEMbI OTONNEHUS

BATYUK KOMHATHOIA 90
Temneparypel
. 80 s —
BATYUK HAPYKHOI @
70 s ¥
Temneparypsl S
T & R e
- o\\‘\ .‘\G‘k <
Tepmoctatuyeckue  °° S
BEHTUAN 50 S
L J\\?& «\\‘(9 .
AR & .
40 =
4 Qe?‘ ‘\@%\@ ‘
oY o
30 — %0‘3& -
------------ 20 = ,r||’|1||||||||||||||||||||||||

-0 15 -20

HapyxHas Temneparypa

- :! - mpeanbHoe cornacoBaHue KOT/a u
N notpe6HOCTH B Tenne

- NOCTOSIHHAs KOMHaTHas Temneparypa

- yNpaBnseTcs CMCTEMa YCTAaHOBOK

- YYUTBIBAIOTCS €CTECTBEHHbIE NPUTOKM Tenna

- NOBEHTUNILHOE PerynmpoBaHme De DIG[I’ICh@
T HERMI QU V|
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MpuHumn

@ Perynuposanmne HaknoHa OTONUTENBHON KPUBO :
3aMeHa CTaporo KoTna

>
@80“

CRapEit TTTT TTTT

Tewneparypa Y20 15

— 0 5
BOBbI BMORAIOLIEH HapyxHas Temnepatypa
TIHHHY CHCTEMbI
OTONAEHHS

__3MeHgHMHe Tenneparyps BoAbi Bnogakowei ki o1 20° n0 80° 60 _ 9
H3MEHEHHE HapYXHOM TemnepaTypb oT+20° g0 -10° )

PerynupoBaHue Hak/siOHa OTONMUTENIbHOW KPUBOM:
HOBaf YCTaHOBKaA

Tennonotepn npu -10°C %
i

BbiGop pagmnatopos ¢ AT =50° C
% % (Tep.paa -Tnomewenms =50 ) v
80
70
60
50

40

30

V4

20

Tewneparypa

. N

TTTT TTTT 1007 1007 107 [T ITrriirrrr_ >
B0gbIB NOgaIoLleii
THHUM CHCTEMBI

20 15 10 5 0 -5 10 -15 -20
HapyxHas Temneparypa
QTONAEHHS

__WaweHenue Tewneparypsl Boge Bnoganuiei kw01 20° po 75° 55

H3MEHEHME HapYXHOM TemnepaTypb 0T+20° g0 -10° W U

De Dietrich<O>
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MpuHuMn
‘ 2 BUAa BO3eNCTBUS Ha FOpPenky

per. 53° OCTAHOBKA

®da3za O ‘—lHeﬁTpanb

nyckK

per. 47°
da3za I—o—.—©‘—|HeﬁTpanb
Thop. nuHuun l

OTKpbITUE BEHTUNSA

.ﬂpomexquuoe
nonoxexue

i

Heitpans

3akpbiTUE BEHTUNSA

T nop,. nuHumn

0,7

P T HapyXHas.

De Dietrich<O>



MpuHumn

KoHTtyp
KoTna

3aKkpbiTUe BEHTUAS
OGpaTHas NUHUSA

KOHTYpa pagnaTopos

Mopaiowasn

ol @ 3 Bupa BO3[/CTBUS HA TPEXXO/0BOIA
KoHTypa CMECUTENbHblif BEHTUb

papmaTtopoB

Heittpans

Mopalowas
JNIUHUSA
KOHTYypa
paauatopoB

KoHTtyp
KoTna

MpomeXxyTo4yHoe nonoxenue

OGpaTHas NnuHUA
KOHTYpa paguaTopos
KoHTtyp
KOTna

Heittpans

Mopalowasn
NUHUS
KOHTypa
paguaTopos

Heittpans

OGpaTHas nuHUA
KOHTYpa paguaTopos

BbiGop cuctembl \ SKoHOMMS
3Hepruv
TepMOCTaT KOMHaTHOM TeMmnepaTtypbl + +

MporpaMMupyeMbIli TepMocTaT - EEw i +4 ++

KOMHATHOI TemnepaTtypbl

MporpaMMuUpyemblii TepmMocTaT “
KOMHaTHOW Temneparypbl ‘_ : 5 +++ + + +

nTepmocTatuieckne BeHTUIn

Manenb ynpasneHus Diematic-Delta
C AAaTYMKOM HAPYXHOW TeMnepaTypbl

Manenb ynpaBnexus Diematic-Delta
C [laTYMKaMU HaPYXXHOI U KOMHaTHOW
TeMnepartypbl ¥ TEPMOCTaTUYECKUE BEHTUNN

TepmocTtaTuyeckme BeHTUNN

unoi o ¢ 10 pagnaropamin De Dietrich <O
[T H ER MI QUE V¥V |
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