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Ha3sHauyeHue nporpaMmbl

“Boiler Dynamic” — 9To coBepLUEHHO nNpocTas B obpallueHnmn u
B TO XXe BpeMsi rmbkasi, ObICTPOAENCTBYIOLLAA U YpE3BbIYAaNHO
apPeKTUBHAA nporpamMmmMa ans UHXXeHepoB-TEeNMOTeXHNKOB,
paspabaTbiBaloLLNX N IKCMNYyaTUPYHOLLNX
TennoaHepreTuyeckoe obopyanosaHue. Co3gaHHbIE C €€
NOMOLLbIO MaTteMaTuU4yecKkne Moaenm no3BosiaT B Kpartyavilee
BpeMs npoaHanu3npoBaTb He TONMbKO CTaTU4Yeckue, HO U
ANHaMUYeCKMe XapakTepUCcTukn. YaobHbln ananor gaet
BO3MOXXHOCTb MOSfb30BaTES0 ObICTPO BHOCUTb U3MEHEHUA B
MaTeMaTuU4ecKyo Modenb U TeM caMbiM B KpaTyauLlne CPOKU
PACCMOTPETbL LUMPOKUIN CMEKTP BO3MOXKHbIX KOHCTPYKUMK TAC C
YYETOM MEPEMEHHbBIX YCINOBUN €€ IKCNyaTaunm n BeldbpaTtb
ONTUManbHbIN BapUaHT.



Tunbl pacyeToB.

[porpamMmma no3BosiAeT BbIMONHUTL CreayoLne TUrMbl
PacYeToB:

* [loBepo4yHbIe TENIOBOWU, rMApPaBNNYeCcKun m
a’poanHaMn4ecKnum pacyeTbl KoTna.

« PacyeT nepexoaHbIX pexxMmMoB KoTna ( MyCKoB,
OCTaHOBOB, PE3KUX U3MEHEHUI HArpy3ku 1 np. ).

« Pacuyet pacxoga tonnuea.
« Pac4yeT eCTeCTBEHHON LIMPKYNALNN.
* PacyeT TensnoBbIX CXeM 3HEProbroKoB.

* TennomexaHn4ecknu pacyeT NOBEPXHOCTEN C YYETOM
TennorugpaBriMiyecknx pasBepok.

« Pacyet makcumarnbHOM NMPonyCcKHOM CNOCODHOCTH
TpyoonpoBoaoB copoca, NpoayBKu U T.M.



YnpaBnsemas BcepeXXxumHasa mogenb

[ns npoBegeHns BCex ykasaHHbIX BbllLE pacyeToB
co3gaeTcs MaTeMaTuyeckasa Mmoaernb oObeKkTa,
noasieXxxallero KOHCTPYMPOBAHWNIO, TEXHUYECKOW
ONAarHoCcTuKe, PEKOHCTPYKLUUK 1 T.n. Mogenb aBnsaeTcs:

-ynpaBnsaemMou, T.e. UI3BMEHEHNE BCEX YNPaBnAIOLLNX U
BO3MYLLAKOLWMX BO3AEUCTBNU MPON3BOAUTCSH C

MOMOLLIbKO COOTBETCTBYHOLLMX PErYNIMPYHOLLINX
KnanaHoB;

-BCEPEXUMHOM, T.e. MOAENb adeKBaTHO pearnpyeT Ha
N6y NPOU3BOMbHY0 KOMOMHALMIO YNpaBAAOLWMX
n/vnn BO3MYyLLAKOLLMX BO3OENCTBUN.



B nporpamme
npeayCMOTPEHBI
cpeacTtBa, No3BosnstoLume
caMmoMy MNorib30BaTenNto C
MWHUManNbHbIMU
TpyaosaTparamu
co3gaBaTb Takne Mogesnu.
[1na aToro 6b1n
paspaboTtaHbl 6onee 100
YHU(PULUPOBAHHbIX
3N1eMeHTOB, KOTopble
anga ynobctea pasgeneHsl
Ha 8 rpynn. Beibop
HY>KHOFO  9NneMeHTa
OCYLLECTBMAETCA NPOCTbIM
Ha)XxaTMEM KHOIMKN C ero

ANeMeHTbl

KHonku Beibopa rpynn

arnemMmeHTOB. HaxaTta
KHOMKa «ONeMeHTbI
BO34YLUHOIO TpaKkTa»

NKoHKNM Bbl60pa ANIEMEHTOB
BO34YLUHOIO TpakTa
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A1

bubnnoTteka aneMeHToB

[ins ynobcta noncka  6ubnuoTeka anemMeHTOB
coaepxut 8 pasmenos.

[TuKTOrpamMma Hy>KHOro aneMeHTa NEPEHOCUTCS Ha CXEMY
C MOMOLLbK MbIwK (drug-drop).
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B PaHEHNE U NEePEHOC Cbpal'MeHTOB CTPYKTYpPbI
yCMOTpeHa - Pedage t- [£3)
BO3MOXHOCTb CO3AaHMS CXEM NMX Ed
He TONBKO 13 OTAENbHbIX e

9MEMEHTOB, HO U 13 KPYMHbIX
(hparMeHToB paHee
CO3[aHHbIX CTPYKTYpP. Ans
COXpaHeHus (hparmeHTa
cnegyeT B CrieLmasnbHOM
[marnore Bbl4ENUTb F,
HEoOX0dMMbIe 3MEMEHTI 2 P S - s
KpacHbIM LiBETOM. JTH
9NIEMEHTbI COXPaHATCS
BMECTE CO CBA3AMMU U
NCXOOHBIMM JaHHbIMKU. Ecrnu
9NIEMEHT ABNSAETCH
nepapxmyeckmum, 1o 1 nEuHa ==> OswlaHHee_1:MpynnaBona
COXPaHSTCA U BCe
9NEMeHTbI B ero rpynnax. B
COXPaHEHHOM (bparmeHTe
MOXET BbITb Kak 0fHa, TaK

leHepaTop
o

| CoxpaHeHwe ¢pparMeHTa CTpyKTypbl

IHaSBaHMe parMeHTa ll‘laposasi TypEuHa lNrd-230

— CxemMel hparMeHTa

HECKOJIbKO CXEM.

TypEuHa M3ZMEHUTL HAZBAHWE CXEMBI
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Vlepapxunyeckue rpynnbi
—F1BTPaKT KoTna BbICOKOMO Cxema

AasneHus 3Heprobnoka.
YpoBeHb 1

HekoTopble n3

ANNeMEeHTOB vl S KL EIEN e AEEBRE [ IR0000=ED
o« ModAlldaten_1.I pynnaBoaa

ABITAKOTCA
nepapxm4eCcKnMmun,
T.€e. coaepxart
rpynnbl, B KOTOPbIE
noMeLluarTCA 3K MoaTp3K bapaban % prnna n/e TPaKT
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[ o4 UnpKon. TpakT M=l B3
— BapabaH
E2
CmMmCpea_3
Mpynna «LUmnpkcucremar» - Sxplli3nes
anemeHTa "bapa6aH” - Cxema
YpoBeHb 3 LIMPKYNSALMOHH
Oro KoHTypa.
—m ONeMeHT YpoBeHb 4
«MpKynaumMoHHbIN

KOHTYP»
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epapxunyeckas cTpykTypa

—

L 3neMeHT
“Tonka”

HekoTopble anemeHTE

NMEKOT HECKONbKO
rpynn.Hanpuwmep,
anemeHT “Tonka”
nMeeT 2 rpynnoi:

“OKkpaHbl” 1 “Tonnmeo’

Nepapxunyeckas
CTPYKTypa nossondet
cobupatb cxemsbl
caMbIX CITOXHbIX
ob6bekToB be3
orpaHu4yeHus
KOnnM4yecTBa
9NEMEHTOB

PPOHT IKp:

JleBbiA 3KpaH

)
MpaBbiit 3KkpaH

3aa

Cxema rasoBoro TPakKTa
KoTna

ModAlldaten_1.I azoxoq

kAl 95.67897
ka2 95.6789;

AnemeHT “INoBopoTHas
Kamepa”

MoeKam. [ [B[E
OTBTpKIM:
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Mpynna
“OKpaHbl”

Mpynna

“Tonnuso”

r“\'l‘ll‘lﬁ
Pyra 1t

“ARoBopoTHan kamepa”
T

BKInHO4YaeT oTBoadALIne py6b| 1N 3KpaHbI
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TennornapaBnu4eckun pacyet

B otnnyme ot bonblUMHCTBA NOAOOHBIX NPOrpaMm
(Thermoflex, GateCycle n ap.), ncnonb3yoLLimx B TENMOBbIX
pacyeTax, kak npaBuIo, TONbKO YpaBHEHWS TEMNOBOo U
MaTtepuanbHoro 6anaxcos, B nporpamme “Boiler Dynamik”
npoBoaMTCA AeTanbHbIN TennornapaBnuyeckun pacyeT
BCEX 3MTIEMEHTOB C MCMNONb30BaHWEM YPaBHEHNM
TennoodbmeHa. Mpu aTom ang pacyeta KO3MPULMEHTOB
TEN00TAAYN B rMaAKOTPYOHbIX M OPEOPEHHbIX MyyKaX,
KOXYXOTPYOHbIX TENNOOOMEHHUKAX C neperopoakamu 1 ap.
NPUMEHSTCA XOPOLLO anpobupoBaHHbIE HOPMATUBHbIE
METOAMKM.
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[TpumeHaeMble METOOMKN pacyeTa.

B nporpamme NpuMEHSII0TCS XOPOLLO anpobupoBaHHbIe

HOPMAaTuMBHbIE METOOUKUA .

TennoBou pacyeT KOTeSbHbIX arperatos. HopmaTMBHbIM METOL .
OHeprua , 1973 1.

TennoBou pacyeT KoToB. HopmaTmBHbIn MeTon . CaHKT-
[MeTepbypr, , 1998 .

[MapaBnnUYECKN pacyeT KOTEMbHbIX arperatoB. QHeprus, 1978 .

PacueT n pekomeHgaumm no NPOEKTMPOBaHWIO NoNepeYHo-
OpeOPEHHbIX KOHBEKTUBHbIX MOBEPXHOCTEN HAarpesa cTaluuoOHapPHbIX
kotnoB . PTM 108.030.140-87

PykoBogsiLumne ykasaHus K rmapaBnnyeckmm pacyetam
TpybonpoBoaos.

VDI — Waermeatlas , 8 Auflage 1997
FDBR — Handbuch 1991

[lonb3oBaTesrib MMeeT BO3MOXHOCTb BblOpaTb MeTOAUKY pacyeTa.



[1030HHbLIX pacyeT

[1ns noBbILLEHMA TOYHOCTM pacyeToB BCe oborpeBaemMble U
HeoborpeBaemMble ANEMEHTLI Pa3faensoTcs Ha psg nocrieaoBaTenbHO
BKJTHOMEHHbIX MaribIX Y4acTKOB (30H). B npenenax Kaxgown 30Hbl
3Ha4YeHnA yaoernbHbIX TENNMOEMKOCTEN U KO3 PULMEHTOB
Tensonepenadn MOXXHO paccMaTpmBaTb B KA4eCTBE NOCTOAHHbIX
BESIMYMH, YTO CBOAUT K MMHUMYMY NOrPELUHOCTU pacyeTa, CBA3aHHbIE C
TENSI0BON MOLLIHOCTbIO TENIOOOMEHHUKA 1 TEMMNEpPAaTYPHbIM HAaNopom B
HEM. Ha ocHoBaHUM NoapoOHOro cpaBHUTENLHOIO aHann3a BoibpaHa
doopmyna ans pacyeta TeENNOOOMEHA B KaXdoM 30HE Mpwu
nepekpeCcTHOM Toke. PasgeneHne Ha 30Hbl NOBbLILWAET Takke TOYHOCTb
pacyeTa ruapaBriM4eCcKoro conpoTuBrieHUs NMOBEePXHOCTEN Harpesa
n TpybonpoBoaoB..



PacyeT pagnaLnoHHbIX KaMep

[1na pacyeTta paguaunoHHbIX Kamep (MOBOPOTHbIX
rasoxo4oB 1 T.M.) UCMOSib3yeTcs YTOYHEHHas
cCucTtemMa 3aBUCUMOCTEN, NOMNYYEHHbIX MyTEM
UHTerpupoBsaHua gudpdepeHumanbLHOro
ypaBHEeHUA TensiooobmeHa, cpopmMyniMpoBaHHOIo B
COOTBETCTBUN C PUINYECKUMU OCODEHHOCTAMM
npouecca. ['lpy aToOM y4ynTblBAETCA HE TONbLKO
N3MEHeHNe TemMmnepartypbl ra3osB No AfiMHe
pagnaunoHHON KaMepbl, HO 1 KOHBEKTUBHbIN
TennoobmeH, npeHebpexeHne KOTopbIM, Kak
NoKa3blBalOT 3KCMNEepUMEHTanbHbIE AaHHble, MOXET
npmuBecTun K norpetuHocTn 5-10%.



MpenmyectBo 1. CoBMeLLeHbI pacyeTbl CTaTUKU U AUHAMUKY

[Mporpamma “Boiler Dynamik®
NMEET psaa NPEUMYLLIECTB NO
CPaBHEHUIO C aHaNoOrMYHbIMM
nporpamMmamu :

* [lo3BonseT paccuntaTb He
TOJNbKO CTaTUYECKNE, HO U
OVHaMun4eckme
XapaKkTePUCTUKN 0OBbEKTa 1,
crieqoBaTtenbHO, OpraHNYHO
BBECTM pacyeTbl AUHAMWUKN B
TEXHOJSIOMMYECKNU MPOLLECC
NPOEKTUPOBAHUA W
COBEpPLLUEHCTBOBAHUA
aKcnnyaTayMoHHbIX PEXUMOB

Knaeuwun nameHeHus TMNos
pacyeta B Agnanore
“OCHOBHbIE HACTPOMKN”

OcHOBHbie HACTPOMKK

—PacueT

HOMWHANBHBIM PEXIM
CTaTUYECKMIA PEXIM
[MHEMUYECKMI PEXIM

Hom. pacxod Tonavea

NC o cciiiia

PacyeT HOMMHaNbHOro pexnmva

PacyeT YacTUYHbIX Harpy3oK
AN onpeneneHns cTaTuYecknx
XapaKTepUCTUK

Pacuert nepexoaHbIX PpeXMMoB

PacueT pacxoga Tonnvea B
HOMWHAaNbHOM peXxume



[penmyluecTBo 2. bbiCTpOE BHECEHUE U3MEHEHUN

icnonb3oBaHue
YHUPULMPOBAHHbIX
9NEMEHTOB U YOOOHbLIN
rpadpuyecknn gmnanor

BBeneHo HoBOe TOMNMBO «[I'@a3» n OTKPbIT
[vanor 451 3afjaHns ero CBOWCTB.

d.. Tonkalp.. M=IF}= az : InputData

OaHHbe [MapameTpbl | 3HadeHme | PazmepHocTe | OnucaHue
CBOD‘MT K MUHUN MyMy & PoanTensckme r [ Fy HM3{C | - 3a0aHMe pacxoaa K cl
- KnanaHa Ar 0.0000 | % CoaepxaHme Ar
TpyAao3aTpaTbl Ha CO34aHUE = Apnoiki o4 % Conepxanvie CHA
o InputData C2HB 0.0000 | % CogepxaHne C2HB
-QutputData C3H8 0.0000 | % CoaepxaHne C3HS
ap‘eKBaTHOM C4H10 0.0000 | % CogepxaHue C4H10
1/ C5H12 0.0000 | % CogepxaHme C5P12
MaTteMaTtn4eckou MO,EI,eJ'IM N2 0.0000 | % CoaepxarHme N2
Ccoz2 0.0000 | % ConepxaHne CO2
3HepreTquCKoro O6-beKTa H25 0.0000 | % CoaepxanHme H2S
02 0.0000 | % CoaepxaHme 02
an STOM I-IOJ_I b3o BaTeﬂb, He cO 0.0000 | % Couep)'(aHme cO
- H2 0.0000 | % CoaepxaHne H2
obn agalownn KakKMnMn-ri noo C2Hd 0.0000 | % Conepxanme C2H4
HaBblKaM¥
3ar[_:| l0.005 mZ KA koacp. 3ArpASHEeHWA
nporpaMMMpOBaHMﬂ’ MOXET JarpBr 0.0000 | m2*Kivy Koadh. 2arpAazHeHna BHY TPU Tpyo
d3arpHap 0.0 | MM TOAWMHE HAPYKH. 3ar pASHEHMIA
JNerko BHOCUTb B 3Ty Moﬂlenb d3arpBH 0.0 | Mm ToAWKMHE BHYTR. 3arpasHEHMIA
KTM_mz 30.0000 | BT/m*K Koach. Tennonepegaqym Maonaumm
KoppeKTMPOBKM, CBA3aHHbIE dAnbcha 0.000000 | - [Mprcockl X0NDAHOr 0 BO3AYXa
TunkeT 15 MnNiB 3 | - Tun meTanna Tpyb

C UBMEHEHNSAMMW YCITOBUNA
aKcnnyaTtawumm u
KOHCTPYKTUBHBIMU
YyCOBEPLLUEHCTBOBAHUAMM.

3meHeHne BeNNYMHbI 3arpsi3HEHNS
O4HOW N3 NOBEPXHOCTEN HarpeBsa
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MpeunmywecTtBo 3. CoBMeLIEH pacyeT TENNIOBON CXEMbI
3Heprobnoka 1 Tenno-ruapaBnMYeckuii pacyeT KoTna

oi ModAlldaten_1.l pynnaBoaa
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Mpenmyuectso 4. KnanaHbl u perynatopbl

Bo3MOXHOCTb M3MEHEHUS
HenocpeACcTBEHHO B Xo4e pacyeToB
CTENEHN OTKPbITUS PEryNNpPYLLNX
KnanaHoB C Lienbto nogaepxaHus
3aflaHHbIX NapaMeTpoB Ha TpebyeMom
YPOBHE BPYYHYH UM C MOMOLLbIO
COOTBETCTBYHOLLMX aBTOMaTUYECKMX
perynaTtopos. (Bcero paspabotaHo 9
MOZeneun Taknx perynsaropos). Ata
BO3MOXHOCTb Oblna paspaboTaHa
NPUMEHUTENBHO K ANHAMUYECKUM
pacyeTam, o4HaKO Okasanacb
Yype3BbIYalHO NONE3HOWN TaKXKe U NpuU
NPOBEAEHNN CTAaTUYECKNX PACYETOB.
[Mpn 3TOM aBTOMaTUYECKNE PErYNATOPbI
CMPOEKTUPOBAHbI TaKMM 06pa3om, YTO
nonb3oBaTenb 0CBOOOXaAaeTCs OT
TpyaoemMkon 3agaym Boibopa
napamMeTpoB MX HAcTpoek. Bce
perynsitopbl yCTOM4YMBO paboTatloT Kak B
CTaTMYEeCKMX, Tak U B UHAMNYECKNX
pexumax.

MkoHkM BbIOOpa

K 6]
HomMkK BblGoOpa rpynn perynaTopos

anemMeHToB. Ha)xarta kHonka
«PerynaTtopbi»

clAt=mp||[Emeeco=0||[E8EELP O0E

o:/ModAlldaten_1.BozaT

BxoaBoallep [
el
®7‘- anbchal.05000
Tonka
BxoaBoaBTtop PBN -
PerBoza ]
I
o)

MuT. sona B3

Ieryreni | |;T|
[~ P-p Bo3gyxa nogdep>xmBaet

™ Per  3afaHHbIN N3ObLITOK BO3QyXa 3a
lu Tonkown, Bo3gencteyst Ha HA [1B

NED

— ™ Mpor |

e e |

KnanaH, umuTtupyowmn Hanpasnsawowun annapat [OB.
BkntoyeH p-p nsbbiTka Bo3gyxa ¢ ycraskon 1.05



Bo3mMoOXHOCTb
yyeTa
pa3BepKu no
Temneparype
u pacxopy
rasoB Mo
WNPUHE
rasoxoaa

[penmyluecTBO 3. [a30Bad pa3Bepka

OnNeMeHT AN BBOAA pa3BeEPKU

epatype n/nnu
pacxofny rasoB MOXeT ObITb
NOMELLIEH B NOOON TOUKe
ra3oBOro TpakTa

‘ o1 ModAlldaten_1.I azoxon

s =1 g
TT 1463 *
7 I

Tras 1255 = Tras 1118
s .

= =

Btona 51.975 kr

Kna?2 94.2281°
knal 94.2281°

PasBepka no Temneparype
ra3oB nepen KOHBEKTUBHbLIM
rasoxogom

I [=] 3 ||

TgasMatrix[
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NpenmywectBo 6. F'MapaBnuyeckue pacyetbl C
YYETOM KPUTMYECKOrO MCTEYEHUS

B0O3MOXXHOCTb NpOBEAEHNA rTMAPaBINYECKUX pacyeToB TPYyOOonpoBOaAOB C LESbLO
onpenerieHnsi X MakCumMasribHOU NMPonycKHOW CNOCOOHOCTU. [1pn 3TOM paccUnTLIBAETCS

KPUTUYECKOe NCTeYeHMe Ha OTAENbHbIX afieMeHTax (Wwanbdax, knanaHax v 1.4.)

e Tp_0.pipeGroup _ (O]
Tp_1 MecTHConp_1
PazaC ;leI—)—‘ g _ CMCpea_Tp_3 MeCTHCOnp_-’r‘p_4 MecTHConp_4
F=|: Tp_2 MeCTHCOHp_Z""‘%I_’_ |’ "g I » ‘='I’ "g I
= =
E’aaan_Z
MecTHConp_4
Pcpeat24.33 6 g P- Tp_5
MgTHCOHP_B Tp. 7 cvopea 2 S I MUHUManbHbIN
S — . S o A
Jr=nt] MecTHConp_5 PG 1142 cic KPUTNHECKNN
Pcpeat24.33 61 g | o pacxoa Ha
e ey e pe— 7 0
118.90 617 97.21(1617 73.701617 53.89/1617 33.70(1617 16.40(1616 657 1611 | Wwanbe No6
2.541| 324 4 - 2.541 309;' 2.541 289.' 2.541 269;| 2.541] 2404 2.541 203.| 2_540T2-| orpaHmn4YmBaceT
LLIa6_1 Wai6_27— —Tllai6_3 LLlait6_4 LLIaii6_5 TEHE o MPOMYCKHYO
> L S - = — —_ —_ =
P . . o 5 - 5 !'-—_,—P—.=| CNocobHOCTb
Dmakc 2.757 kric Dmake  2.696 kric Dmake 2.802 kric|Dmakc 2.683 Kric Dmaxe 2.642 kric. Dvake 2.540 Kric pr6OI'IpOBO,£I,a
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lpenmyluecTtBo /7. PacnpegeneHue pacxoaos no

NapannesfibHbIM BETBAM

o2 MoallC_18 Kreislauf =] B3

[Mpn HaxaTum S

COOTBETCTBYHOLLEN

KiiaBnLLUU

e 3Ha4eHunsa pacxonos B 3-X
pacnpeneneHne napannernbHbIX BETBSX

pacxoaoB Mo

napannenbHbIM OhlH

E m H2 75.859 ka/s
BETBAM, MNMPU 617 s
KOTOPOM UX
rmgpaBnuyeckoe
P BennuunHbl gaBneHnn B 3-x
conpoTuserieHne napannerbHbIX BETBAX Nepef,
OAWHAaKOBO cMecuTenemM OaMHaKOBbI
(101.96 6ap)

1599

p H20101.96 ban
_

p H20101.96 bal
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WHdopmaLus 06 anemeHTax
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pesynbTarbl pacqéTa | ma Pasme.. | HP_SH2 HP_SH1 | Onucanud| ~PacueTt
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| @ sTpy6 MM 5,00000 2,80000 4,00000 TonwwHa | BbiBon kMeHn anemeHTa ||
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AHanu3 ctaTMyeCcKnxX XxapakTepucTumk

MaTtemaTuyeckasi Moaernb C
AO0CTAaTOYHOM TOYHOCTbLIO OTOOpaXkaeT
NpOLEeCcChl B 3HEPTrETUYECKOM 0ObEKTE
He TOMbKO Ha CTaaun NPOEKTUPOBaHUS,
HO 1 BO BPeEMs BCEro nocneayrLlero
nepuoga ero akcnnyaTtauum, 4To
NO3BOSISIET €€ UCMNOoMb30BaTh ANs
peLleHns cnenyowmnx npobnem:

- MpoaHanu3npoBaTh cTaTU4Yeckue
XapaKTepUCTUKK KoTna npu
pa3nu4HbIX 3KCMyaTauMOHHbIX
ycrnoBusix (BMae 1 cocTaBe CXKUraeMoro
TOMNNMBa UMM CMEecK TONNNB, YPOBHE
3arpsisHEHWU, MPUCOCOB, N30bITKE
BO34yXa M T.M. , @ TakKe KOHCTPYKTUBHbIX
ycoBepLUeHCTBOBaHMsX. Ha ocHoBaHMK
9TOro aHanm3a COBepLUEHCTBYETCS
KOHCTPYKLMS KOTNa 1 ero
9KCMMyaTaLMOHHbIE PEXUMBI.

3agaHne OTHOCUTENbHOWM Harpy3ku KOTna B
anemeHTe “Obwne gaHHbIe”

NoTH % OTH. HarpyaKa KoTna (pacxod napa)
Tokp 25 | panyc TemMnepaTypa OKPyKaOWero Bo3a. ..
Pokp 1.00 | ap flaBneHre okpyXXaIoLWer o Bo3ayxa
Hokp 0.0 Mm BbicoTa Hag ypoBHEM MOpA
txe 40 | paagyc TeMnepaTypaxonoaHoro BO3AyXa
dxe 10.00 | rfkr BnaHOCTb X0N0AHOr0 BO2AYyXa
cxe 90.0000 | % OTHOCMTENBHAA BNGXHOCTb X0N04...
g3 0.5000 | % MoTepn TENAE CXMMUYECKMM HEQ....
04 0.5000 | % MoTepu TENNE C MEX. HEAOXOrOM
g5 1.0000 | % MoTepun TENNA B OKPYKEIOLWYI0 Cpeay
b 0.4000 | % MoTepn TENNE CXMAKMM LWASKOM
Tabnuua 3agaHnsa KOHCTPYKTUBHbIX
XapakTepucTtnk ogHoro n3 arnemMmeHToB

MNapameTpol 3HadeHue | PaamepHocTe | Onucadue -

Tunlyuka KOPMAOPHbIA | - Tun nyuka:0-kopraopHbIK . 1- WaxmMaTHbIR

Tok MpamoTok | - MpamoTok - 0. npoTreoTok - 1, MNepekpecTHBIM -2, HurcT...

Nr 32 K-eo paaoe Tpyd no xoay rasoe

Nazax 16 K-e0 3axonoe Tpyh

Nr_a 48 K-e0 paaoe Tpyd No WMpuHe razoxoaa

DHap 57.1 | MM Hapy>x<Hbr anameTp Tpyd

sTpyb 45 | MM ToAwmHa cTeHK1 Tpybbl

sl 480.0 | MM MonepeyHbt war Tpyb

s2 90.0 | mMm MpoaonbHbIV War Tpyd

LTpyb 26978.4 | M | Anuna Tpybol B 000rpesaemMort 30He ]

Br 23120.0 | Mm LrprHa KOHEEK TUMBHOr O Fra30x0aa (N0 NoNepeYHoOMY ..

Ar 13480.0 | M [ nyBnHa KOHBEK TUBHOr 0 Cra30x04a BA0AbL Tpydbl

LoG_za 1000.0 | MM OnuHa obbema rasoe 3a Ny4kom

3arp 0.0000 | m2*KA Koach. zarpasHeHna

3arpBH 0.0000 | m2*KH Koach. 3arpasHeHmra BHYTPW Tpyd

d3arpHap 0.0 | Mm ToNWMHE HaPYXKH. 3arpasHeHniA

d3arpBH 0.0 MM ToNWUHE BHYTP. 3arpasHEHWA
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PacyeT ecTeCTBEHHOW LMPKYNALUM

[Mporpamma no3BonsieT
paccunTaTb
€CTECTBEHHYIO
LUPKYNSALUIO B
BbapabaHHbIX KoTnax
NPUMEHMUTENBHO K
KOHKPETHbIM pexnmam
ero aKcnnyataumm u
onpenennTb
MUHUManbHO
OOMYCTUMYIO Harpysky
MO YCNOBUSM
HaOEeXXHOCTU
LIMPKYNSALMN.

Bxon B 6apabaH

Cxema umpKynsaumm Bbixoa 13 6bapabaHa
OJHOrO 13 KOT/IOB

o4 MoallC_18 TpakT M =] B3




PexnmMHag KapTta Kotna

PaspaboTtaHHas maTemMatnyeckass Modenb KOTMa CyLlEeCTBEHHO ynpoLiaeT
COCTaBNeHne ero PexuMHbix kapT. [JoCcTaTOYHO MMETb OrpaHMYEeHHOE YUCHO
9KCNepuMeHTanbHO 3adUKCUPOBaAHHbIX pexumoB. [lpy aToMm, Tpebyemble
3aBUCUMOCTU ANI1 PEXUMHOWN KapTbl CTPOSATCA C YYETOM PacCYETHbIX TOYEK,
MOMyYeHHbIX C MOMOLLIbIO MaTeEMaTU4YEeCKO MOaENMN.

Bo3aMOXHO Takke oTkasaTbCs OT TpPaAMLMOHHOIO BuAa npeacTaBreHus
PEXUMHbIX KapT (B Buae Tabnuu W rpadudeckux 3aBUCUMOCTEN), a
“cnonb3oBaTb ANA 3TUX Lienen camy maTemMaTtuyeckyro mogenb kotna. lMpu
9TOM, pacCcyYUTbIBAETCA pPeXum paboTbl KOTNa B COOTBETCTBUM C YCIOBUAMM
ero paboTbl B JaHHbIA MOMEHT BPEMEHW (Harpyska, BuJ U COCTaB CXUraemoro
TonnMBa, Temnepatypa nuTaTenbHOW BOAbI, TeMnepaTypa OKpY)KaloLLero
Bo3gyXxa W T.0. ) U daKTU4YecKoe OTKNOHEeHMEe pexmma Mo BblIOPaHHbLIM
napameTpam cpaBHeHus. B aTom cnyyae nporpamma pacyeTta peXxXmMHOWN KapTbl
KOTNa AOMMKHA YYUTbIBaTb KOPPEKUMIO MOAENW Ons nepecdeta B pearbHble
napameTpbl KOTna.

C NoMOLLbIO 3TON e MaTeMaTU4YeCcKon MoAen MOXXHO BHOCUTb
COOTBETCTBYOLLNE (MEepUoanYEecKNe) KOPPEKTUPOBKN B pacyeTbl PEXKMMHOMN
KapTbl KOTNa (Hanpumep. nNpu VXVALWEeHUN cocTosaHnsg obopvaoBaHus).



Ontummsauus pexmnma Kotna

[MepCneKTUBHbLIM HanpaBreHneM
MCMNOMb30BaHUS MaTteMaTU4eCKOM MoOenu
kKoTna B pexume “off-line” aBnsetcs
onTuMmusaums TemnepaTypHOro n
BO3YLLUHOMo pexumoB ero pabotbl. [NepBoe
MOXET  OCYLUECTBAATLCA C  MNOMOLLbIO
nepepacnpeneneHna BrpPbICKOB KoTna (npu
COXpaHeHun Tpebyembix KpUTEpMEB
HaEeXHOCTN), a BTOPOE - 32 CYET U3MEHEHUS

N30bITKOB BO3ayxa nnu cTeneHu
PEUMPKYNSUMM AbIMOBLIX rasoB. [Mpu atowm,
MOXHO HarnsggHoO OLUEHUTb  M3MEHeHue

KaXkgoro BXO4HOro napameTpa Ha M3sMeHeHune
KM kotna, a no konebaHuam pacxoga
TOoNNMBa - YyXyAlleHWEe ero KadecrtBa, 4TO
MOXET ObITb NoaTBEPXKAEHO
COOTBETCTBYHOLLUM aHanusom. Mpw
BO3MOXHOCTM BblOOpa TOMnuMBa Ha cTaguu
3aKNIYEeHNs [OOroBOPOB Ha €ero rMocTaBKy

MO>XHO MPOBECTU C NMOMOLLIbHO
MaTeMaTuyecKkomn Moaenn aHJIN3
CTaTU4YECKNX XapPaKTeEPUCTUK KOTI1Ia [puU

~a O6u]aHHbie_1 - O] x|

KM koTna, pacyMtaHHbIn No MeToay

npsiMoro n obpaTtHoro banaHca

4.5030 %
0.1500 %
0.0000 %
0.3000 %
0.3500 %

=1

knal 94.70322
knn2 94.7033°
Qrona 355809.2 KBr
Qcp 342167.05KB

Q2 16269.47 KBt

Q3 541.96 KBr
Q4 0.00 KBr
Q5 1061.33KH
Q6 1264.57 KB
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IOuHamuka

BcepexnmHasa guHamuyeckasi Mogernb
KOTra rno3BOSIAET pacCynUTbiBaTb
nepexoaHble npouecchbl npu nobdom
codeTaHnn BO3MYLLIAKOLWMX BO30ENCTBUN.
YKasaHHas Mmoaenb, OTINYasaAChb BbICOKOW
CcTaTU4YEeCKON U ANHAMMNYECKOWU TOYHOCTbIO,
obnagaetr BbLICOKUM ObICTPOAEUCTBUEM.

OHa faeT BO3MOXHOCTb MpoaHannanpoBath
nepexoaHble pexmnmMbl paboTbl KOTMa (Mycku
N3 pasnn4YHbIX TEMMOBbLIX COCTOSHUN,
OCTaHOBbI, U3MEHEHUS Harpy3Ku B
LLUMPOKOM JuanasoHe C pasfnyHon
CKOPOCTbIO U T.4.) C LeNbl0 KOPPEKTUPOBKU
SKCrnyaTauMOHHbIX WHCTPYKLUUNA,
COBEpPLLUEHCTBOBAHNSA KOHCTPYKLUK KOTNa v
MYyCKOBbIX YCTPOUCTB. Pe3ynsraThl
ONHaMUYECKNX pacyeToB PUKCUPYIOTCS Ha
rpadukax, cosgaBaeMbix CaMmnm
nonb3oBaTenem.

N3meHeHne napamMeTpoB npwu nycke
NMPSAMOTOYHOIO KOTNa

D e iz O
0. 1000, 2000. =
4 7

TemnepaTypbl ra3oB Mo
TpakTy

Bbibpoc pacxona
cpenbl B
ncnapuTesibHoM
TpaKTe rnpu peskomn
doopcupoBke KoTna

Pacxopf cesexero napa

[laBneHune cBexero napa



TpeHaxep

[Mporpammy
MOX>XHO
UCnosib30BaTb
KaK TpeHaxep
OCHOBHBbIX
NPUHLUMNOB
Aans ooyyeHus
N TPEHUPOBKU
onepaTuUBHOroO
nepcoHana.
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BHeOpeHue

[Mporpamma ycrielwHo BHegpeHa bonee yem B 80 compmax Poccuu,
[epmaHun, benbrun, Asctpun n Kntasa, B Tom 4ducrne [logonbckmu
KoTrnocTpoutenbHbin 3aBo (3n0), TaraHporckmm KoTenbHbIW 3aB0O[
(TK3), TennoanektponpoekTt, BTU, MOU, NOW, Deutsche Babcock,
EVT, Standardkessel, NEPRI un gp. C e€ nomowbto paccuntaHo bonee
1000 KOTnoB pasnunyHbIX TUMNOB (MPAMOTOYHbIX, DapabaHHbIX,
YTUITN3ALUMOHHbIX, C LMPKYNUPYIOLLUM KUMALWMM CITI0EM, C
ObIMorapHbiMn Tpybkamun n ap.) n TennoBbix cxem. OnbIT
aKcnnyaTaumMm noareepansl €€ BbiCOKYH 30(PEKTUBHOCTb U TOYHOCTD.

[Tporpamma noctaensetca Ha CD-ancke coBMecTHO ¢ OnrucaHnem u
npumepamu. CToMMOCTb NporpaMmmMbl ONpeaernsieTca €€ KoMnnekTaymen
N BKNOYaeT obyvyeHmne COTpyaHMKOB N COMPOBOXAEHNE NPOorpaMmmbl B
TeYeHMe ogHoro roga.
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