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[Tporpamma ans co3gaHus ynpasnsemMblx
BCEPEXUMHbIX MaTeMaTU4ecknx mogenen
TEMNO3HEPreTMYECKnX 00ObEKTOB.



HasHa4yeHue nporpamMmbi

“Boiler Dynamic” — 3ToO coBepLUeHHO NpocTada B obpalleHnn n
B TO Xe BpeMs rmbkasi, ObiIcTpoaencTBytoLlasa u YpesBbivyanHo
aPEKTUBHAA NporpaMmma AN UHXXeHepoB-TenJIoTeEXHUKOB,
paspabaTblBaloLLNX 1 SKCNIyaTUPYHOLLMX
TennoaHepreTnyeckoe obopyanosaHue. CosgaHHble C €€
NOMOLLLIO MaTeMaTu4eckne Moaenu no3BonsdrT B KpaTyavllee
BpeMS nNpoaHanu3npoBaThb HE TOSIbKO CTaTU4YecKue, HO U
AWUHaAMMYeCKUe XxapakTepuUCTUKN. YOOOHbIN ananor gaet
BO3MOXXHOCTb MOSfb30BaTeSto ObICTPO BHOCUTbL U3MEHEeHUA B
MaTemMaTu4ecKyo Modenb U TeM caMbliM B KpaTyHaullne CPOKK
PACCMOTPETb LUMPOKUIN CMEKTP BO3MOXKHbIX KOHCTPYKUMK TOC C
YYETOM MEPEMEHHbLIX YCNOBUN €€ 3KCnyaTaunm u BeldbpaTtb
onTUMarnbHbIN BApUaHT.



Tunbl pacyeToB.

[lporpamMmma no3BOMseT BbIMNOMHUTL CrieaytoLlme TUnbl
pacyeToB:

e [loBepo4Hble TENNOBOWU, rMApPaBNNYECKUA U
aspoanHaMnyeckUn pacyeTbl KoTna.

« PacyeT nepexogHbIX peXXnmMoB KoTna ( MycKoB,
OCTaHOBOB, PE3KNX NU3MEHEHWUI Harpy3kn n np. ).

« Pacyet pacxoga tonnuea.
« PacuyeT ecTtecTBEHHON LMPKYNSALUN.
« PacyeT TennoBbIX CXeM 3HEProbIOKOB.

« TennomexaHW4YecKkun pacyeT NOBEPXHOCTEN C y4EeTOM
TennorugpaBfiNYECKUX pa3BepoK.

« PacueT makcnmanbHOW NpoOnyCcKHOM CNOCOBHOCTH
TpyaonpoBoaoB copoca, NpoayBKu U T.1.



YnpaBnsiemasi BcepexXumHasi Mmogenb

[ns npoBeaeHust Bcex ykasaHHbIX BbiLLe pacyYeToB
co3gaeTcd MmaremaTuyeckasd Mmoaernb o0bekTa,
noanexallero KOHCTPYMPOBaHMIO, TEXHNYECKOM
ANarHoCTUKe, PEKOHCTPYKLUMK 1 T.N. Mogenb sBnseTcs:

-ynpaBriieMou, T.e. UI3BMEHEHNE BCEX YNPaBnAOLWNX U
BO3MYLLAOLWKMUX BO3OENCTBUN NMPON3BOAUTCS C
NMOMOLLIbIO COOTBETCTBYHOLLUUX PErYNNPYHOLLNX
KnanaHoB;

-BCEPEXUMHOM, T.e. MOAENb afjleKBaTHO pearnpyeT Ha
NoBbY0 NPON3BObHY KOMOUHALMIO YNPaBAsoLWnX
n/vnn BO3MYyLLAKOLWMX BO3OENCTBUMN.



B nporpamme
NpeayCcMOTPEHBI
cpeacTtBa, No3Bossowme
caMmoMy Mnorib30oBaTento ¢
MUHUMasbHbIMU
TpyaosaTparamu
cosgaBaTb Takne mogesnu.
[1na aToro 6binn
pa3paboTtaHsl 6onee 100
YHUPULUPOBaAHHbIX
3NIeMEeHTOB, KOTOpble
anga yoobcrea pasgeneHsl
Ha 8 rpynn. Beibop
HY>KHOIO  9NneMeHTa
OCYLLIECTBIISAETCSA NPOCTbIM
Ha)XxaTUeM KHOIKN C ero
NUKTOrpamMmMou

ANeMeHThI

KHonku BbIGopa rpynn }
anemMeHToB. HaxkaTa
KHOMKa «OQrnemMeHThl

BO3YLLUHOrO TpakTa»

MKoHKM BbIDOpa 311eMEHTOB
BO34YLLUHOro TpakTta
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[MMKTOrpamMmbl 35IEMEHTOB
(pereHepaTmBHbIN K
TpybyaThbIn
BO34yxonogorpesaTenu)
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bubnnoteka anemMeHToB

EEEEEEEEE

[Ins yoobcTea noucka  GubnmoTteka anieMeHTOB =

COAEePXUT 8 pasnenos. ]
[KTOrpaMMa HyXHOTO 3MieMeHTa nepeHocuTes Ha cxemy
C MomoLbio- Ml (drug-drop). =2 R IR
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CoxpaHeHue 1 NepeHoc pparMeHToB CTPYKTYPbI

MNpeaycmoTpeHa
BO3MOXXHOCTb CO3[aHNs CXeM
He TONbKO M3 OTAENbHbIX
9MIEMEHTOB, HO U M3 KPYMHbIX
(hparMeHToB paHee
CO3[aHHbIX CTPYKTYp. Ans
COXpaHEeHMs pparMeHTa
crnegyeT B CrneumanbHOM
auanore BblenuTb
HeobXxoOuMble SNEMEHTbI
KpacHbIM LiBeTOM. ITU
9NEMEHTbI COXPaHSATCS
BMECTE CO CBA3AMM U
MCXOAHbIMU AaHHbIMK. Ecnin
9NEMEHT ABNnseTcs
nepapxu4eckum, To
COXPaHSITCA U BCe
9NEeMeHTbI B ero rpynnax. B
COXPaHEHHOM (hparMeHTe
MOXET BbITb Kak ofHa, TaK 1

HECKOJIbKO CXEM.
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CxerMel hparMeHTa

TypEuHa == DewlaHHele_1:MpynnaBooa

TyUpEMHE |12MEHIMTE HAZBAHME CXEMEI
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Vlepapxunyeckue rpynnebl

[1/B TpaKT KOTMa BbICOKOIro Cxema
AaBneHuns 3Heprobnoka.
HekoTopble 13
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K
YposeHb 3 r— [ LMPKYNSILMOHH
Oro KOHTypa.
OnemMeHT YpoBeHb 4
«MpKYyNALMOHHBIN
KOHTYP» —
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lepapxunyeckas cTpykTypa

HekoTopble anemMeHTb:

NMEIT HECKOSMBKO
rpynn.Hanpumep,
anemeHT “Tonka”
NMeET 2 rpynnbl.

“OKkpaHbl” 1 “Tonnuneo”.

Nepapxmnyeckas
CTPYKTYpa NO3BOSISIET
cobupatb cxembl
caMblX CITOXKHbIX
ob6bekToB 6e3
orpaHu4yeHus
Konm4yecTtea
9NEMEHTOB
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OnemMeHT ] Cxema rasoBoro Tpakra OnemMeHT “HOBOpOTHaﬂ
“Tonka” KOTNna kamepa”
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BKMOYaeT oTBOAsALME TPYObl U SKpaHbI




TennormapaBnuyeckuin pacyeT

B otnnyme ot bonblUMHCTBA NOAOOHBIX NPOrpaMm
(Thermoflex, GateCycle n ap.), ncnonb3aytoLmx B TENMOBbIX
pacyeTax, Kak npaBuno, TONbKO YpaBHEHNS TENMOBOIO U
MaTtepuanbHoro banaHcos, B nporpamme “Boiler Dynamik”
NPOBOAMNTCS AeTanbHbIN TEeNnoruapaBnuYecKun pacyet
BCEX 3MIEMEHTOB C MUCMONb30BaHWEM YpaBHEHU
TennoobmeHa. pn aTom anga pacyeta KO3MPULNEHTOB
TENI00TAAYN B rMaaKoTPYOHbIX M OPeOPEHHBIX MyyKaX,
KOXYXOTPYOHbIX TENNOOOMEHHMKaX C Neperopoakamm v ap.
NMPUMEHSIKOTCS XOPOLLO anpobnpoBaHHbIE HOPMATUBHbIE
METOIMKM.
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[TpumeHAeMble MeToaNKKN pacyeTa.

B nporpamme npumMeHsATCA XOpOoLUO anpobupoBaHHbIe
HOPMaTUBHbIE METOANKMN :

TennoBon pacyeT KOTENbHbIX arperatoB. HopMmaTuUBHbIN METOL .
OHeprusa , 1973 .

TennoBon pacyeT KOTMoB. HopmaTuBHLIN MeTof, . CaHKT-
[leTepOypr, , 1998 r.

[ MapaBnUYECKUin pacyeT KOTENbHbIX arperatoB. QHepruda, 1978 r.

Pac4yeT 1 pekomeHaaLmMm no NPOEKTUPOBAHNIO MONEPEYHO-
opebpeHHbIX KOHBEKTUBHbIX MOBEPXHOCTEN HarpeBa cTaLMOHaPHbIX
kotnos . PTM 108.030.140-87

PykoBogsilume ykasaHus K ruapaBriv4eckum pacyetam
TpybonpoBOaOB.

VDI — Waermeatlas , 8 Auflage 1997
FDBR — Handbuch 1991



[1030HHBbIN pacyeT

[1ns noBbILLEeHNA TOYHOCTM pacyeToB BCce oborpeBaemMble U
HeoborpeBaemMble aNeMeHTbl Pa3faenstoTcs Ha psig nocrneaoBaTeribHO
BKJTHOYEHHbIX MaribIiX y4acTKOB (30H). B npegenax ka)kgomn 30Hbl
3Ha4YeHUS yaernbHbIX TEMNSTOEMKOCTEN U KO3(PPULMEHTOB
Tennonepenaym MOXXHO paccMmaTpmBaTb B Ka4eCTBE NOCTOSHHbIX
BENWUYMH, YTO CBOAUT K MUHUMYMY MOrPELLHOCTM pacyeTa, CBA3aHHbIE C
TENSI0OBON MOLLHOCTbIO TENnoobMeHHUKa 1 TemrnepaTypHbIM Harnopom B
HEM. Ha ocHoBaHUM NogpoOHOro cpaBHUTENLHOIO aHanms3a BblbpaHa
dopmyna ans pacyera TensioodbMeHa B KaXXgom 30He Mpu
nepekpecTtHoM Toke. PasoeneHne Ha 30HbI MOBbLILWAET TakKe TOYHOCTb
pacyeTa rugpaBnM4ecKoro ConpoTuBrieHUA NOBEPXHOCTEN Harpesa
n TpybonpoBoaoB.



PacyeT paamaLmnoHHbIX Kamep

[1na pacyeTta pagmauuoHHbIX KaMmep (MOBOPOTHbLIX
ra3oxo4oB U T.M.) UCMoNb3yeTcsd YTOYHEHHas
cucTtema 3aBUCMMOCTEN, NONYYEHHbIX MyTEM
UHTerpupoBaHusa gudcepeHumanbLHOro
ypaBHeHUA TensiooobmeHa, chopmMynnmpoBaHHOIo B
COOTBETCTBUN C PUINYECKMMU OCODEHHOCTAMMU
npouecca. [1pn 3TOM y4MTLIBAETCA HE TOSIbKO
N3MeHeHne TemMneparypbl ra3os No afnHe
pagmaumMoHHOW KaMepbl, HO U KOHBEKTUBHbIN
TensiIooobMeH, npeHebpeXXeHne KOTopbIM, Kak
NOKa3bIBalOT JKCMepuMeHTarnbHble AaHHble, MOXET
NPUBECTU K NnorpeLuHocTn 5-10%.



MpeumyectBo 1. CoBMeLueHbl pacyeTbl CTaTUKKN U AUHAMUKM

[Mporpamma “Boiler Dynamik’
NMeEET psa NPEUMYLLIECTB Mo
CpaBHEHUIO C aHANOMMYHbIMM
nporpamMmmMamm

* [lo3BonseT paccuntaTb HE
TONMbKO CTAaTUYECKNE, HO U
OVHaMU4Yeckme
XapakTeEPUCTMKN OBbeKTa U,
criegoBatenbHO, OpraHU4yHO
BBECTU pacyeTbl AUHAMMUKU B
TEXHOSTIOMMYEeCKMn npouecc
NPOEKTUPOBaAHNA W
COBEpPLLEHCTBOBAHUA
aKCnslyataunoHHbIX PEXNUMOB

KnaBuwum nameHeHust TNoB
pacyeTta B gmanore
“OCHOBHbIE HACTPOWKKL”

OCHOBHBIE HACTPOAKK

—PacueT

HoriHaABHBIA pEXiiM

CTATHUECKMIA PEXAM

[MHEMMYECEMIA PEXIMM

Har. pacxod Tannvea

NS = oo

PacuyeT HOMUHanbHoOro pexnva

PacueTt YacTU4YHbIX Harpy3okKk
ONS onpeaeneHns cTaTtu4ecknx
XapaKTepUCTUK

Pacuet nepexogHblX pexmMMoB

Pac4et pacxoga Tonnvea B
HOMUWHAIIbHOM pexunme



[penmyuiectso 2. bbicTpoe BHeCeHNe M3MEHEHUU

cnonb3oBaHue
YHUPULMPOBAHHbIX
9NIEMEHTOB U YOOOHbLIN
rpadpuyeckumn gnanor
CBOOAUT K MUHUMYMY
TpyAo3aTpaTbl Ha
co3gaHune agekBaTHOU
MaTeMaTn4eckom Mmoaenu
SHEPreTn4ecKoro obbekTa.
[1pn aTOM Nnonb3oBaTernb, HE
obnagaroLwnm KakumMmmn-nnmbdo
HaBbIKaMu
NporpaMMmnpPOBaHNA, MOXET
Nerko BHOCUTb B 3Ty MOAENb
KOPPEKTUPOBKN, CBA3AHHbLIE
C UBMEHEHNAMU YCNOBUU
aKcnnyaTauum u
KOHCTPYKTUBHbLIMM
YyCOBEPLLUEHCTBOBAHUAMMW.
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BeZleHO HOBOE TONMNBO «['a3» 1 OTKPbIT
Ananor Ansa 3afaHus ero CBOWCTB.

+- [aHHble MapareTpsl | 3HaYeHWe | PazmepHocTe | OnvcaHme
+ FogiTensckke © | Py HM3/e | - JagaHwWe pacxoga K1 oo
+-KnanaHa Ar 0.0000 | % CogepsaHre Ar
|§|..F|pnt.”<m CHA4 Eﬂ kS CogepsxaHme CHA
- InputData C2HE 0.0000 | % CogepxaHre CZHE
5----OutputData C3HB 0.0000 | % CogepxaHe C3HS
C4H10 0.0000 | % CogepsaHie CAH10
CEH12 0.0000 | % CogepxaHme ChF12
M2 0.0000 | % CogepasaHie M2
coz 0.0000 | % CogepsxaHme COZ
HZS 0.0000 | % CogepasaHme H25
oz 0.0000 | % CogepxaHme 02
[0 0.0000 | % CogepxaHme CO
H2 0.0000 | % CogepxaHwme HZ
C2H4 0.0000 | % CogepasaHie C2HS
Jarp [0.005 meAY Koach. zarpAsHeHKA
JarpBH 0.0000 | m2*K A8 Koach. zarpAsHEHMA BHYTpK TpyD
d3arpHap 0.0 | rara TonWHHE Hapy#H, 2arpAZHEHKIA
d3arpEn | 0.0 rra TONWKHE BHYTR. Z8CRASHEHMEA
] | 30.0000 | BT/eae Koadh. Tennonepeaadm MaonAuK
dAnbdha 0.000000 | - MprEoch X0N0AHOr 0 BO2AYXE
TrnkdeT 15 MANIS3 | - Tirn MeTanna Tpyh

N3meHeHne BennUnHbI 3arpsa3HeHns
OQHOWM N3 NOBEPXHOCTEN Harpesa
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[peumyiyecTtBo 3. CoBMeLLEH pacyeT TensIoBOU CXeMbl
3Heprobnoka u Tenno-rmapaBnUYECKMA pacyeT KOTna

i ModAlldaten_1.I pynnaBoga
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[penmyuiectso 4. KnanaHbl 1 perynsaropb|

Bo3MOXXHOCTb N3MEHEHUS
HenocpeaCTBEHHO B Xo4e pacyeToB
CTEMNEHN OTKPbITUS PErYNUPYOLLINX
KnanaHoB C Lierbto noaaepxaHns
3aaHHbIX NapaMeTpoB Ha TpebyeMom
YPOBHE BPYYHYHO MU C MOMOLLbHO
COOTBETCTBYHOLLUNX aBTOMATUYECKMX
perynatopos. (Bcero paspabortaHo 9
MOZeNen Taknx perynsaropos). Ata
BO3MOXHOCTb Obina paspaboTtaHa
NPUMEHUTENBHO K ANHAMMUYECKNM
pacyeTam, ogHaKo okasanachb
Yype3Bbl4alUHO MOJSIE3HOWN TaKKe U npu
NpoBeaEeHNN CTaTUYECKNX PacyETOB.
[Mpn aTOM aBTOMaTUYECKNE PErYNATOPbI
CNPOEKTMPOBAaHbI TakMM 00pa3oMm, 4YTo
nonb3oBaTerib 0CBOOOXAAeTCH OT
TpyaoeMKoun 3agadm Belbopa
napamMeTpoB UX HacTpoek. Bce
perynaTopbl yCTOMYMBO paboTatoT Kak B
CTaTUYECKNX, Tak N B AUHAMUNYECKMX
pexnmax.

KHonku BbiGopa rpynn
anemMeHToB. Haxara kHorka
«Perynatopbi»

NkoHkun BbIGOpa
perynsiTtopoB
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Bo3mMOXHOCTb
yyeTa
pa3BepKu no
Temneparype
U pacxoay
ra3oB no
WNpUHe
razoxopa

[penmyLyecTBO 3. [a30Bad pa3Bepka

OnemeHT Ans BBOAA pa3BepKu
no Temnepartype u/unm
pacxofy rasoB MOXET ObITb
NoMeLLieH B Nnobol Touke
ra3oBOro TpakTa

a4 ModaAlldaten_1.I azoxon

PasBepka no temnepartype
ra3oB nepen KOHBEKTUBHLIM
ra3oxo4om
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[penmylyecTBo 6. FMpgpaBnnyeckue pacyeTbl €
y4eTOM KPUTUYECKOro UCTEYEHUSA

BO3MOXXHOCTb NPOBEAEHUS rMaPaBINYECKMX pacyHeToB TPYO6ONPOBOLOB C LIENbIO
onpenenieHns x MakCMmaribHOU NMPonycKHOM cnocoOHOCTU. [1pn aTOM paccunTbiBaeTcH
KpUTUYECKoe NCTeYeHUe Ha OTAeSbHbIX areMeHTax (wanbax, KrnanaHax n T1.4.)

ea Tp_0.pipeGroup _[O
Tp_1 MecTHConp_1
PazaCp_l——"— % — CMCpea_Tp_3 MeCTHCOHp Tp_4 MeCTHConp 4
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Pa3,qCp_2
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= = ,
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118.99 617 97.21/1617 = "73.70[1617 | 53.89[1617 33.70(1 16.40[1616 [6.57 [1611 Wwaibe No6
2.541 3241 . 2.541 309;‘ 2541 2391 2.541| 269 2.541 : 2.541| 203 2540| 167 orpaHun4mnBaeT
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Dmake 2.757 kric|Dmake 2.696 kriciDmake 2.802 kric Dmakc 2,683 Krid Dmake 2.642 kric. Dmakc 2.540 i iv pr6onposona
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[peumyLiecTBo 7. PacnpegeneHue pacxogoB no

NapansiesibHbiM BeTBAM

a1 MogLIC 18 Kreislauf =] E3

-

[pn HaxxaTun

COOTBETCTBYHLLEN
KIinaBnLLIn
pacCCHNTbIBAETCAH
3Ha4eHnsa pacxogos B 3-X
pacrnpeneredne napannenbHbIX BETBSAX

pacxodoB Mo
napannenbHbIM
BETBSAM, NpU

KOTOPOM UX

rmopaBrnyeckoe Benunuunbl paBneHnn B 3-x
conpoTuserieHne napannesbHbIX BETBAX Nepef,
OAMHAKOBO cCMecuTenem OANHaKoBbI

(101.96 6ap)




WHdopmaLus 06 anemeHTax

cxoaHble faHHble 1
pesynbTaThl pacyeTa
KaXoro anemMeHTa moryT
BbITb NPACTABEHbI B BUAE
nepesa Tabnuupl 1 MynbTH-
Tabnuupl. YTobbl nony4nTL
MynbTUTAbNMULY, Hago
BbIAESNTb C MOMOLLbIO
MbILLV OOHOTUMHbIE
ANEMEHTbI 1 caenatb
[1BOHOWN KNWK Ha OHOM 13
HuX. MynbTuTabnuua
NO3BOMSIET YCKOPUTL U
obnerynTb 3agaHune
MCXOAHbIX AaHHbIX N aHanu3
pe3ynbTaToB B CROXHbIX
CTPYKTypax
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Aa
KOpWAOpHOE
MpoTueoTOK
38,00000
5,00000
100,00000
90,00000
11150,00
19000,00
0,00000
111,00
2,00

1,00

0,00
2,000000
1,00
19000,00
Aa
4107,35
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Onucanue

— PacueT

HOMWHANEHBIA DEHIM |

| CTATHHECKIIA PEMIAM |

LHamMIq e criiA e |

| Hom. pacon TonnKMea ”

| BelBOO MMEHI 3NemeHTa ”

|M)#y\pm Tagniua ﬂ

VBCI’IJ’IbIEIElI—OLLI,ee OncaHke |

I-
| MocToAHHDE OMMCAHME |

3MEEBMKN 3MEEBMKN Tup nyuka

HeT HeT Hanwnuwme §

na na lenerwve 1

KopuaopHoe KopuaopHoe Pacnono

MpoTtMeoTOK MpotmeoToK MpamoTto

44,50000 38,00000 HapyxHof| [ CC0noqka

2,80000 4,00000 TonwwHa

100,00000 100,00000 Monepeu

90,00000 90,00000 Mpoaons

11150,00 11150,00 lUwpuHa

19000,00 19000,00 Iny&uHa

0,00000 0,00000 Pact.oTT

111,00 111,00 K-B0 pRa

8,00 8,00

1,00 1,00

0,00 0,00

4,000000 2,000000

1,00 1,00

38000,00 76000,00

na na

15324,16 20991,13 MosegxHOCTL Harpesea *** H
Bbi6op hopmbl
npeacTasneHnsa nHpopmaumnm




AHanu3 cTaTM4ecKUX XapaKkTepucTUK

MaTtemaTndeckas moaernb C
AOCTaTOYHOM TOYHOCTbLIO OTOOpaXkaet
NPOLIECCbI B 3HEPreTU4eckoM obbekTe
He TONbKO Ha CTaaun NPOEKTUPOBaHUS,
HO 1 BO BPEMSs BCEro NOCneayrLero
nepuoaa ero aKcnnyataumm, 4to
No3BONSAET ee Ucnonb3oBaTb AN
pelleHns cneayLwmnx npobnem:

- NpoaHanM3npoBaTb cTaTU4YeckKkue
XapaKTepUCTUKN KOTMa npu
pPa3nunyYHbIX 3KCnnyaTauMOHHbIX
ycroBusax (Buae 1 coctaBe CXXUraemoro
TOnsMBa UM CMecu TOMNJInB, ypoOBHE
3arpsA3HEHN, NPUCOCOB, U30bITKE
BO34yXa M T.M. , @ TakKe KOHCTPYKTUBHbIX
yCOBEPLLUEHCTBOBAHMAX. Ha ocHoBaHuu
9TOro aHasnmsa COBepLUEHCTBYETCA
KOHCTPYKLMS KOTSa 1 ero
aKcnyaTayuoOHHbIE PEXUMBI.

3agaHne OTHOCUTENbHOWM Harpy3ku KoTna B
anemeHTe “Obwmne aaHHble”

OTH. HErpy2Ka k0T na (pacxod napa)

o
Tokp 25 | pagyc TemMnepaType OKpyEIOWEr 0 BO24,. .
Fokp 1.00 | Bap HaEneHME DKy EIOLLET D EOSAyXE
Hokp 0.0 ram BbicoTa Hag vpoBHER MOpRA
e 40| I paayc TemMnepaTypa xoN04Hor D BOSAyxE
dxe 10.00 | rfkr BnaxHoCTb Xx0N0gHOr 0 BO2 Qe
txe 90.0000 | OTHOCKMTENbHAA BAAXHOCT b X0N04. .
i 0.5000 | %% MoTepM TENNE CXMMHUUBCKMM HES...
o 0.5000 | % MNoTepK TENNE C MEX. HEQOWOrOM
o] 1.0000 | %% MoTepK TENNE E OKEYKEIOLWYI0 Cpeq
of 0.4000 | % MNoTepK TENA C KMAKMM WASKOM
Ta6J'Il/ILI,a 3adaHNA KOHCTPYKTUBHbIX
XapaKTepnucTnk ogHoro n3 arieMeHToB

MaparieTpol JHadeHu1e | FazmepHocTe | OnmcadHme | =

TAnMyuka KOpMAopHBIG | - Tun myukal-kopraopHBH , 1- WEaxkMaTHBIR

Tok MpamoTok | - MparoTok -0, npoTreoTok - 1, NepekpecTHEW -2, HMcT..

N 32| - K-e0 pRoce Tpyd No xoay rasoe

IS =Ex 16 | - k-B0 zaxogos Tpyh

MNr_n 48 | - kK-E0 pagoe TEyd No WKpKHE rasoxoos

DHap 570 | mra Hapyw»xHBe grameTp Tpyd

sTpyd 45 | rm TONWMHE CTEHKK TRyOb

s1 A30.0 | rr MonepeuHblf War Tpyb

52 0.0 | rara MpogoneHBA War TRy

LTpwb 269784 | rra OnumHa Tpyiel B oborpeeaemMolt 30HE

Br 231200 | rm LHMpHHE KOHEEK THEHOrD 830008 (N0 NONEpEYHOMY ...

Ar 134900 | rra " nyGHa KOHEEK TMEHOC O raz0x008a EAont TRy

LoG_=za 1000.0 | rAra OKHa o0 beMa Fraz0E 28 MyYKOrM

Jarp 0.0000 | m2*KM Kozch. sarpAasHeHmAa

3arpBH 0.0000 | m2*KAN Koz, 2arpAsHEHA EHY TR TEYD

d3arpHap 0.0 | rr4 TonWmHa HapyH. 3arpasHEHKA

d3arpBH 0.0 | rara TonNWKHE BHYTR. 2arpasHeHA
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e —
PacuyeT ecTeCTBEHHOM LMPKYyNALUK

[lporpamma no3Bonsiet
paccunTaTtb
€CTEeCTBEHHYHIO
LUPKYNALUIO B
bapabaHHbIX KOTnax
NPUMEHUTENBHO K
KOHKPETHBIM peXxmnmam
ero aKcnnyaraumm u
onpenennTb
MWUHUMAanbHO
OOMYCTUMYIKO Harpysky
No yCrioBusaM
HagEeXHOCTH
LUPKYNALMN.

Bxoa B 6apabaH

Cxema umpKynsumm Bbixon 13 6apabaHa
OJHOrO 13 KOT/OB

GiMoallC 18Tpaxr BRI A& 0 HmEE|




PexnMHasa kapTta KoTna

PaspabotaHHaa wmarematnmdeckass MoAenb KOoTna  CYLECTBEHHO
YyNpOoLLaeT cocTaBnNeHNE ero PpeXXnMHbIX KapT. [JocTaTto4yHO MMETb OrpaHUYEHHOE
YUCNO 3KCNEPUMEHTANbHO 3aPUKCUPOBAHHbLIX PEXUMOB. [1pn aToM, Tpedbyemsble
3aBMCMMOCTU AN PEXUMHOMN KapTbl CTPOSATCA C YYETOM PaCUETHLIX TOYEK,
MONYYEHHbIX C MOMOLLbID MaTemMaTn4ecKkon Moaenu.

Bo3MOXHO Takke OTKasaTbCA OT TPAAULIMOHHOIO Buaa NpeacTaBrieHUs
PEXUMHbIX KapT (B Buae Tabnuuy wn rpaduyeckux 3aBUCMMOCTEN), a
MCnonb30oBaTb AN 3TUX LEnen camy martemaTtuyeckyro mogenbs kotna. [pwu
STOM, paccyMTbiBaeTCca pexum paboTbl KOTNa B COOTBETCTBUN C YCIOBUSIMU
ero paboTbl B AaHHbI MOMEHT BpeMeHu (Harpyska, Bua W COCTaB CXUraemoro
TONnuBa, Temnepartypa nuTatenbHOW BOAbI, TemmnepaTypa OKPYKatoLero
BO3Ayxa M T.4. ) U (pakTMyeckoe OTKIIOHEHME pexuma Mno BblIOpaHHbLIM
napameTpam cpaBHeHMs. B 3aTom cnyyae nporpamMmma pacyeTta peXXMMHON KapTbl
KOTna AOIKHa y4YuTbiBaTb KOPPEKUMO MoAenn Ans nepecdetra B pearbHble
napameTpbl KOTNa.

C NnomMoLLbI 3TON e MmaTeMaTn4eckom Mmoaenu MoXXHO BHOCUTb
COOTBETCTBYOLWME (NEPUOANYECKME) KOPPEKTUPOBKM B PacHeThbl PEXXMMHOM
KapTbl KOTNa (Hanoumen. nbu VXVALLUeHUN CcOCTosSHug obopvaoBaHusg).



OnTummnsaLmns pexnma Kotna

[MepcneKkTUBHbIM HanpasneHnem
MCMNOSIb30BaHUS MaTtemMaTuyeckon mogenu
KoTna B pexume “off-line” aBnsetcs
onTuMmMsaums TemnepaTypHoro 7
BO34YLLUHOIO pexmnmoB ero paboTbl. [lepBoe
MOXeT  OCYLIeCTBAATbCA C  MOMOLLbIO
nepepacnpeneneHna BrnpbICKOB KoTra (rnpwu

COXpaHeHUn TpebyeMbix KpUTEPUEB
Ha[IeXXHOCTW), a BTOPOE - 3a CYET U3MEHEHUS
N36bITKOB BO3ayXa Nnu cTeneHu

peumpkynaumm ObiMoBbIX rasoB. [lpy aTom,
MOXHO HarngagHO OUEeHUTb U3MEeHeHue
KaXkgoro BXOHOIo napameTpa Ha
nameHeHne Kl kotna, a no konebaHuam

pacxoga TonnmMBa - yXy[dlWIEeHWe  €ero
KayecTBa, YTO MOXeT ObITb MOATBEPXOEHO
COOTBETCTBYIOLLINM aHanmsom. Mpw

BO3MOXHOCTHU Bbl60pa TonJsimBa Ha CTagun
3aKrio4yeHnAa aO0roBopoB Ha e€ero rocCTaBKy
MOXHO NnpoBECTH C NMOMOLLbIO
MaTemMaTuyeckom Moaenun aHJIN3
CTaTU4YECKNX XapaKTepUCTUK KOTJ/la MNpu

KI[ kotna, pacyMtaHHbIn NO MeToay
npsiMmoro n obpaTtHoro 6anaHca

=4 DouJlaHHbie |

knnd 94.7033°
Qtonn 355%809.2 KB

Qcp 342167.05KB

q2 4.5030 % Q2 16269.47 KBr

q3 0.1500 % Q3 541.96 KBr
q4  0.0000 % Q4  0.00 KBr
q5 \0.3000 % Q5 1061.33KH
q6 \0.3500% Q6 1264.57 KB

-

4] | 2

OTHOCUTENbHLIE 1 aDCONKOTHbIE norepu
TOrMnJrmBa




[NnHamuka

BcepexnmHasa anHammyeckas mogesnb
KOTNna rno3BoSideT paccynTbiBaTb
nepexoAHble npouecchbl Npu nobom
COYeTaHun BO3MYLLALLMX BO3O4ENCTBUN.
YKka3zaHHas Moaenb, OTNM4asiCb BbICOKOW
CTaTU4YEeCKON U AUHAMUNYECKOU TOYHOCTLIO,
obnagaetr BbICOKUM ObICTpOAENCTBUEM.

OHa gaeT BO3MOXHOCTb NMpoaHanuM3anpoBaTb
nepexogHble pexumbl paboTbl KoTna (Mycku
N3 PasSiNYHbIX TEMMOBbLIX COCTOSHUN,
OCTaHOBbI, U3AMEHEHUSA Harpy3ku B
LLUMPOKOM guarnasoHe C pasfninyHom
CKOPOCTbIO N T.A.) C Lernblo KOPPEKTUPOBKU
SKCnnyaTtauMOHHbIX MHCTPYKLNA,
COBEPLUEHCTBOBAHUS KOHCTPYKLNKM KOTSa U
MYCKOBbIX YCTPOUCTB. Pe3yrnbsraThl
OWHaMUYECKMUX pacyeToB PUKCUPYIOTCA Ha
rpadomkax, co3gaBaeMbix caMmnum
nosib3oBartenem.

N3meHeHne napameTpoB npu nycke
NPSIMOTOYHOIO KOTNa

= Ther_Anfb : Gas
800.

600.

400, RS bl et

_________

0. 1000.

2000.

Temnepatypbl rasoB no
TpakTy

Beibpoc pacxoga
cpeabl B
ncnapuTenbHOM
TpakTe Npu peskou
doopcumpoBke KoTna

Pacxon ceexero napa

[laBneHne cBexero napa
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BHeOpeHue

[lporpamma ycrnewHo BHegpeHa boree yem B 80 ompmax Poccuu,
[epmanun, benbrun, Asctpun n Kutad, B Tom 4ymcne [logonbckum
KOTrnocTtpoutensHbln 3aBoa (3nQ), TaraHpOrckmi KOTENbHbIN 3aBOL
(TK3), Tennoanektponpoekt, BTU, MO, M3, Deutsche Babcock,
EVT, Standardkessel, NEPRI n gp. C e€ nomouwibto paccumtaHo bonee
1000 KOTNOB pasfiMyHbIX TUNOB (MPSMOTOYHLIX, OapabaHHbIX,
YTUNU3aLUNOHHbIX, C LUPKYNUPYIOLLNM KUNALWMM CITOEM, C
ObIMorapHbiMu Tpybkamun 1 ap.) v tennoBbix cxemM. OnbIT SKkcnyaTaumm
noaTBepans €€ BbICOKYH 30(PEKTUBHOCTb U TOYHOCTD.

[Mporpamma noctaensetca Ha CD-ancke coBMECTHO C ONUCaHUEM U
npumepamn. CTOMMOCTb NporpamMmmel ornpeaensaeTca eé€ KoMnrekrTaumen
N BKNOYaeT obyvyeHmne COTPYOHMKOB 1 COMPOBOXAEHNE NpOorpamMmMbl B
TeYeHne oaHoro roga.



KOHTaKT

FProgram deweloprment oy pomer enginesring

113534 MockBa, yJ. SIaresust 872

oy (007)(095) 386-8029

dDakc (007)(095) 386-5370
e-mail optsim@comtv.ru




