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YpoBEHb NEPapPXUYHOCTM

Knaccudukauma matematnyecknx mogeneu e
aBUALMOHHbIX ABUraTerien U ux arieMeHToB
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TepmoguHamuyeckaa MM TPOAQ @ oaxk

XapaKTEPUCTUKHU 3JIEMEHTOB

CartypmH

CucremMa HETMHEWHBIX
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OGnactu npumMmeHeHnsa TepMoaANHaAMNYEeCKUX e
MaTemaTuvyeckux mopeneu Nt

~\, ogx

\ CartypmH

Pa3paboTka HOBOro gBurartens

PaspaboTka HoBoro gsurartensi, opmMmmpoBaHue obnuka
AsuraTens, napamMeTpu4eckmin aHanus BblbpaHHOW CXEMBbI,
dhopmMupoBaHmMe NporpamMmm ynpasneHus

MapameTpuyeckana nosoaka
ABUrartens, BKrroYas neTHble
UcCnbITaHUA

NoeHTudpukauma MM no pesynsrtatam SKCNepuMEHTa,
dopmuposaHne MM gsuratens no pesynsraram
9KCrnepuMeHTa, YTOYHEHNE XapaKTEPUCTUK ANIEMEHTOB B
cocTaBe gBuratens, yToO4HeHue nporpaMmm yrnpasneHus

CTeHOOBbIe UCNbITAHUA

dopmupoBaHue bopMyn nepecyeTa, oTnaaka asuraTens Ha

ABurartens cTeHae, paspaboTka nporpaMmm MUCMbITaHUN
dopmunpoBaHue nporpamm yrnpasneHunsa no yrny PY[]
Pacuet [IBCX Pacuet [IBCX ¢ ncnonbsosaHnemM nporpamMmmbl ynpasneHus

OvHamunyeckue XapPaKTepucTtmukKkumn
ABurartens

OTtpaboTka cucteM aBTOMaTUYECKOro ynpaBrieHUs
AsuraTtenem, obocHoBaHue pexumon M, pacyeT crnyyaeB
NpuemMmnucTocTun, cbpoca rasa u OTKa3oB ABuUraTens,
nccrnegosaHne ocobbix criydaeB (packpyTka TypOuHbl 1 ap.)

PacueT xapaktepuctuk J1A

[Nepenava cTatn4eckon U gUHaMMYEeCKOW Moaenu asuraTens
3aKas4yuKy, MHTerpauusi Mogenu B NnporpaMmmHblie KOMMSEKChI
pacueTa J1A, pa3paboTka TpeHaxepoB

ConpoBoxaeHue aKkcnryaTtaumm
aBurartens

I'IapameTpVNeCKaﬂ ONarHoCTnkKa Cc NcrnoJib3a0BaHNEM
MHﬂ,MBM,D,yaﬂbHOVI MaTeMaTuUyeckon Moaenu asurartens
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npOCTaﬂ TEXHOJI0TNA noaaepKaHnA aktyaribHOro COCToAHUA MM Yy BCeX norb3oBaTesien.
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KO u/vnun Kb CAY:.
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- peanbHbI MacluTab BpeMeHu npu
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MoaenupoBaHMe NyCKOBbIX U aBTOPOTALMOHHbIX
PEeXNMOB — NPOONEeMbI U NYTU peLUeHnsA

W oaxK
(:::— CartypmH

O6GnacTb paboTocnocobHOCTU TpaauLMOHHOU hOopMbI NPeaCcTaBrIeHNA XapakTepUCTUKN KOMMpeccopa
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MOﬂeHMpOBaHMe MYCKOBbIX N aBTOPOTALUMNOHHbLIX

PEeXNMOB — NPOONEeMbI U NYTU peLUeHnsA

\ oKk
( CartypmH

20

80

100

120

)
5

60
G np, kric

80

100

120

4.0
3.5

3.0

N

é2.5

2.0

1.5
1.0

22 7

8 10

MKp np, KH™m

12

14

16

18

1.15
1.10 A Q
10 -0~ Ncx. xapakTepucTtuka
-/ QKCTpanonsaums
1.05 mocQO\K
Al
Al
1,00 Aloio0y \
s \7\&\
c \ .
0.95
L\
0.90 A
) \
0.85 \
0.80 A—A—A
0 10 20 30 40
G B np, kr/c
1.15 : ‘
-0 /cx. xapakTepucTuka
—/— QkcTpanonaums
1.10 b = ;jg
1.05 F %
1.00 e —
X
-)ts O
c
0.95
0.90 A
V4
0.85
0.80 + :
-1000 -500 0 500 1000

M kp np, H*m




T Ao
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PEeXNMOB — NPOONEeMbI U NYTU peLUeHnsA

G, .\
‘ Pr

25 3

@ oaK

CartypmH

M _ '101325 _ LT. G, .0.8666
A
i
L 1 .
Tiich'(l_ﬁ)'nT
r R;T

1.5

2.5 3

1.5

25 3

M kp np, kKH*m

25

20 A

—o— |/cxoHas

| —»— JKCcTpanonayms

-
o

(&)

1.6




oaK
CartypmH

MOAenMpOBaHMe NMYCKOBbIX U \
dBTOPOTALUMNOHHbLIX PeXNmMoB Q

BBoa xapakTepUCTUK KOMMNPECCOPOB U TYPOUH Ans ob6ecnevyeHmMss BO3MOXHOCTU pacuyeTa NyCKOBbIX U aBTOPOTALNOHHbIX PeXUMOB
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MOﬂenMpOBaHMe NMYCKOBbIX U
dBTOPOTALUMNOHHbLIX PeXNmMoB

CkopocTHas xapakTtepucTuKa npu HyneBoM pacxofe Tonnuea (aBTopoTayms)

0.30

0.25

o
)
o

e
=
wn

0.10

0.05

0.00 W

0.0

0.20

0.1

0.2

0.3

0.4
Yucno M noneta

0.5

0.6

0.7

0.8

0.15

0.10

0.05

0.00 =z

0.0

0.1

0.2

0.3

0.4
Yucno M noneta

0.5

0.6

0.7

0.8

CreneHb noBbilweHWs gaeneHus Bent2K (K2)

CreneHb noBbllweHus gasneHuns KBJ,
=
N

1.20

@

oK

CartypmH

A
& =] & s &
}
):. :
/i
/|

e
o
S
/
e

e
@
U

MpuBeaeHHLIN pacxon Bo3ayxa BeHT2K (K2)

g
o

= =
» [,

=
w

|
|

=}
©
|
I
|
1
Y

e

o
oo

MpvBeaeHHbIA pacxop Bo3ayxa KB



OTHOCKTeNnbHan 4YacToTa epaweHus PBA

OTHocMTenbHas YacToTa BpalleHus PHJ,

CTtapTepHas XxapaKTepucTuUKa Npu HyneBOM pacxoge TonsumBea
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MoaenmpoBaHue NycKOBbIX U @ anK
aBTOPOTALMOHHbIX PEXNMOB k) Carrypr
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MpUHUMN peBepCUPOBaHUSA TAMM ABUraTens @ oax

INDRREED)

~— T

R = GCOCH ) CC ocn GB ) VHOJZ

DO31%3 00

N T

RPEB = GC OCH ) CC oCH

-G, -V, -K,,,-G

CPEB C PEB



[poekTupoBaHMe yCcTpoUCTBa peBepca TArm f @) 28K

CartypH

=G
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PEB
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TepmoanHamunyeckaa MM TPOA c

peBepCUBHbLIM YCTPONCTBOM

O40K
@ CartypmH

Bentunsatop
+KHA HK ¢ notepamu
C Ken m u Cmecutens
XEMa
pacuera TP//]
663 Py Conno
E
R = GC oc C ocn GB . VUOJZ Jpoccens ¢ u3m. F.
Pasnenurenn
Conno pesepea
¢ usm. F
Bentumsirop
+ KHJT HK ¢ norepsamu
_Ilﬂ m} - Cmecurenn
CXCMa KB/ KC TB, THA
pacducTa || Comno
TPIL ¢ PY
R\i
RPEB - GC oen  CCoen G Vnm K Gc res " Cc pEs



Pe3ynbraTthl onTUMMU3aLunM napamMeTpoB ABUraTens Ha pexume

peBepca Taru

=G

C ocnu

C ocu

- GB ) VHO]I - KPEB ) GC res " Cc pEs

K peB noTpe6GH
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BrnusiHne nonoxeHus pado4yen TO4YKM BEHTUNATOPA Ha N oak
©,

TAry ApuUrartesnid Ha pexnme pepepca T4Arum k Carypr

MH=0, Tara Ha pesepce npu K_pes = 0.5, krc MH=0.0907, Tara Ha pesepce npu K_pes = 0.5, krc
-400 : -900 ‘ :
&——e——& G rev = 0.85, SigR=0.90 &—e——& G rev = 0.85, SigR=0.90
M:O OO G rev = 0.85, SigR=0.95 M:O 0907 OmeO—— " Grrev = 0.85, SigR=0.95
B—#—# G rev = 0.90, SigR=0.90 : B—8—8 G rev = 0.90, SigR=0.90
¢ ¢ 4 Grev =0.90, SigR=0.95 ¢ 3 4  Grev = 0.90, SigR=0.95
-450 e PJ] 6e3 peBepca | emsmenssse  PJ] 6e3 peBepca
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-500 /

&
o
o

'
—
—
o
o

-600

-1200 /'//

- T —— 4-’1———’”/‘4

\
Tara Ha pesepce ¢ K_pes = 0.5, krc

Tara Ha peepce ¢ K_peB = 0.5, krc
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-850 -1500
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3anac 1y BeHt2K (K2) (oTHOCUTENbHBIN) 3anac FAY BeHT2K (K2) (OTHOCUTENbHBII)



Tara Ha peBepce ¢ K_pes = 0.5, krc

BrnusiHne nonoxeHus pado4yen TO4YKM BEHTUNATOPA Ha r\ oK
TAry ABUraTensi Ha peXxume pesepca TAru QJ

CartypmH

MH=0.2, Tara Ha pesepce npu K_pes = 0.5, krc MH=0.2569, Tsira Ha pesepce npu K_pes = 0.5, krc
-1600 ‘ ‘ -1900 ‘ T
G rev = 0.85, SigR=0.90 G rev = 0.85, SigR=0.90
_ e o= G rev = 0.85, SigR=0.95 . e O G rev = 0.85, SigR=0.95
M_O 20 B——a—— G rev = 0.90, SigR=0.90 M_O . 2 5 69 B——=——& G rev = 0.90, SigR=0.90
¢ 4 4 Grev = 0.90, SigR=0.95 ¢ 4 4 Grev = 0.90, SigR=0.95
@msesms=®  PJ] 6e3 peBepca esmessmms=e  PJ] 6e3 pesepca
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3anac Ay BeHT2K (K2) (oTHOCUTENbHBIM) 3anac 'Y BeHT2K (K2) (0THOCUTENbHDIN)



KocrHyC yrna noBopoTa MOTOKa PELLETKON pesepca

. e

1 pacxo[ Noj 3aCNIOHKOW peBepca NO XapakKTEPUCTUKE, K

MpuBeaeHHbI

XapaKTepucTUKMU y3110B CUCTEMbI peBepca A
TArM ANA TepMoanHaMu4eckon moaenu @

Mw conna pesepca pacnonaraemoe (P*kp/PH)

OTHoLeHWe NONHLIX AABNEHWI Ha BXxode B 3aCNOHKY peBeEPCa K AaBNEHUIO Ha BbIXoae

Ko3thhU1UMEHT CKOPOCTU SKBMBANEHTHOrO PeleTKe conna

0.85 M~2

KoathduumeHT pacxoa 3KBUBaNeHTHOro peweTke corna ¢ F

oaK

CartypmH

MNw conna peeepca pacnonaraemoe (P*kp/PH)

Mu conna pesepca pacnonaraemoe (P*kp/PH)



EavHaa nnatdopma gna MM pasnnyHoro HasHavyeHus (\ oaKk

\ CartypmH

npOCTaﬂ TEXHOJI0TNA noaaepKaHnA aktyaribHOro COCToAHUA MM Yy BCeX norb3oBaTesien.

@ MM_NA-xx.emt @ MM_MA-xx.emt

KB aBuratenectpoeHus:
- YBA3Ka;

- COMPOBOXAEHMNE OOBOOKM;

- Bbinyck BCX n OpX;

- 06paboTKa UcnbITaHWi; O MM_Na-ocemt

- «UNGPPOBON OBONHUKY;

O MM_Na-xx.emt

KB camoneTtocTpoeHus:

- ITX ¢ ncnonssosannem MM CY;

- ycnoswus akcnsyatauum (otéopsl, ...);
- CONPOBOXAEHME UCTbITAHNU;

- UMUTaTOp ABUraTesns B cMcteme
«3NEKTPOHHAasA NTMLUa»;

- MM B cncteme nnnoTa)Horo cteHaa
ansa otpadotkm KCY JA;

KO u/vnun Kb CAY:.

- oTpaboTtka anroputmoB P3[;
- UMUTaTop ABUraTens Ha
NONyHaTYpPHOM CTEHAE;

KomMmnrekcHbIN TpeHaxep

camMmoreTa.
- peanbHbI MacluTab BpeMeHu npu
yactote 100 lMu;

) MM_NI-xx_sn0012345.emt

JKcnnyaTtauus:

- TepMOaUHaMUYeCKnn nacrnopt
apuratens — ararioHHas mogerb angd
napamMeTpuyecKon OMarHOCTUKM.




Crtatnyeckaa MM ponsa nepegaym 3akasvuky (€

@ oLaK

CartypmH

TD ThermoGTE - TepmognHaMmuueckaa mogens I'MA - [D:\70_Proga4—_For_SCAC\Ready to be sent 2022 07 25 Tupolev\PD8 EditionNo3 - |EI |i|
@aiin  PemakTMpoBaTh Buo [eidcTBWA  WMHCTpyMeHTl  CnpaBKa

HEdd= BF = |d08 G XSeew & & HET K
I [
=0 Mpoexr
<> BozagxozasopHuk
#-<» Conno

-4 Yeazka

w1 ANETEpHATHEHEIE XANAKTERUCTMEM 3NEMaHTaE

- % PacueT B Touke

Bl PacueT apocoensHex xapaKkT epMcT MK

E % Mo zanpocy 003-#CY/2263 ot 2022 - Case "3u" - pacueT ApOCCenbHBX XB0EKT BRHCT K
B PacHeT QeYyxnapaMeT pHUeckx xapakTepHeTHr (BCx)

@ Mo zanpocy 008-XCY/2263 ot 2022 - MECTO XpaHEHMA BCEX WABNOHOE MO 0TS0paM
E% Mo zanpocy 009-XCY/2263 ot 2022 - cnguam 1 (APFR) 1 2 (NTO)

0D JanaHus

=8

- CymmapHeE pacxoa Tonnwes, kriy
- YneneHei packon Tonaues, kri(krou)

H nl g s
s g
[ Monnoe naenenue Ha exone B DugbkC MNa E

-1 Mo sanpocy 009-XCY/2263 ot 2022 - cnyuai 3 (MCT) 2o

[
[II---@ Mo zanpocy 009-XC9/2263 ot 2022 - cnyyuai 4 (MCL)

=18 Mo zanpocy 009-XCY/2263 ot 2022 - caguan O (Flight Idle) u E (Approach Idie)
[]---@ Mo zanpocy 009-XCY/2263 ot 2022 - cnyyaid " " Ground |dle

----- 10 MapamMeTpHYecKHe MCCNRA0EAHA

| MamaThb: UCn. 37% (To4kK - 0%, rpadurm - 4%) 4




Crtatnyeckaa MM ponsa nepegaym 3akasvuky

MM_PD8 - Microsoft Visual Studio (AQMuHucTparop)

@aiin  Mpaeka Bwa MpoekT TocTpoeHue OTnagka Pabouad rpynna  Jlanwele Cepeuc TecT OkHo  Cnpaeka

Pl (S | % LS9 - -S| b [Reease

-| |win32

- || 1% | GetUstavkaN

- G s B -

B 2 o 3 B- i T -

R ax

AMEEsEsAEsEAEsEEsEsEsEsSEsEssssssssssssasay

MK ThermoGTE

MpoekT mogenu

‘0b03peBaTeNb pelleHnit > I X preplib.foo ComputePoint.fo0 AMM_PD8.f90 ReadInput.fo0* X [EsElREn] &
o =
b= “1$ (Global Scope) | ‘w DataRead_And_LaunchComputation() ~
-4 Pewerme "MM_PD3" (npoexToB: 1) NCases = 0 I'T Haxogmm cTpokm "ELEM™ AnAa onpejeneHnA KOMWHMECTEBA PaCHeTHbIX CNy4aes % g
= @ mm_pDs Do i = 1, NStrings ;I ©

- Curstr = AArrstr(i) o
(0 Header Fies = Tf(Curstr(1:4).EQ."ELEM )Then 3
(1 Resource Fles NCases = NCases + 1 —I
B (23 Source Fies istringCase(NCases) = i @
AMM_PD8.790 . ﬁgdlf
ComputePoint.f90 | ndbe
[# Global1.foo Do iCase = 1, NCases
[# Interpol.fa0 NCycles = Il Konm4ecTBO UMK/IOB ANS TEKYWero pacHeTHOro ciyqas Haao obHynuTe
Oth15./90 Casestr = '’
= If(iCase.LT.NCases)Then
PrepLib.f90 iLaststr = iStringCase(iCase + 1) - 1
ReadInput.fo0 = Else
iLastStr = NStrings
EndIf = - =
100% ~ 4] |
BsiBoag
B paminiraTu e

CTpoka

153 Cronbel 1

SIWBA - cbnar Hannuus n mecta ot6opa B-xa ot KBl B
marucTpank camonera

0 - HeT 0T60pPOB (B T.4. Ha NAI 1 npekynep)

0 - 2 gBuraTens, WTaTHbIA PeXUM

1 - ot6op o1 "27"

1 - 1 nBUraTens, aBapuiHbIi peXum

®dann 3agaHna Ha
pacueT (Data.in)

2 - oT6op ot "30"

3 - nepekn. "2 0" no SWPBA 1 ZPBMI / ZPBMIA

4 - nepekn. "27"/"30", kak "3", + orpaHny. peX1M CHU3y

_] SWPBA - conar cnoco6a onpea. MuH.P ans ot6.
0 - no T3, ¢ y4eTom SCSE n CKB/MOC kpbina

1 - no 3ap. nepenagy gasn. ZPBMI

SWBK - chnar cnocoba onp-si pacxofa B-xa, ot6. ot KB[ B
MarucTpans camoneTa

2 - No 3aAaHHbIM aasneHvusim ZPBMIA

- yepe3a ZWBKQ (no otH. k W25)

=

- yepe3 ZWBKO

1 - no dnaram ZCECS, ZCWAI, ZCSNG

|ZPBMIA - flaBnexHue Ha naHue
|ZPBMI - nepenapj (cbnaxew -atm)
WBKQ - oTH. pacx., 0T6. T k-pa (cey. Yepes SIWBA) |

Z
ZWBKO - pacx., 016. 0T k-pa (ceuerue yepes SIWBA) |

ZCECS - ¢hnar otbopa Ha CKB

1 - HeT oTbBopa

2 - o16op no T3 ¢ yvetom SCSE

3 - oT6op no maccuy ¢ ydetom SCSE

ZCWAI - chnar ot6opa Ha NOC kpbina

1 - HeT oT6opa

2 - otbop no T3 ¢ yuetom SCSE

3 - otbop no maccusy ¢ yyetom SCSE

ZCSNG - donar ot6opa Ha CHIC

1 - HeT oTHopa

2 - oTbop no T3

3 - oT6op No MaccuB!

SWB15 - donar cnocoba onp-a pacxoga o16.1u3 HK (Tonsko
npu SIWBA=1,2,3 n 4)

"-1" - yepe3 ZWB15Q (no otH. K W1A)

[—>|ZWB15Q - oTHocuTenbHbIA pacxoa, o16. n3 HK

MK ThermoGTE
(dbanin chopmata *.emt) e
LLla6rioH 3apaHuns i | ThermoGTE.exe | v
Ha pacyer Ynpaensiowee
< NpunoxeHue
A § : MM_PD8.EXE
BubnuoTeka Moanporpamva
ThermoGTE.DLL opraHuaaLm
Moanporpamma pacyerta un
i | | uyTeHus npoexTa obmeHa
g : JaHHbIMU
MoanporpaMmbl
3arnycka v
pacueTa daiin ¢
pesyrbTaTamm

pacyeta (Data.out)

0 - yepes ZWB150

—>|ZWB150 - pacxog, oT6upaembiit s HK

1 - no xap-ke npekynepa, G_ref no dakr. W rop. B-xa

[—>|ZTBECS - 3agaHHas T Ha BbIX0OJe 13 rop. KOHTypa

ZCNAT - cbnar ot6opa oT 4-i1 cTynenu Ha ITOC MT™ (Tonbko
npu SIWBA=1,2,3 1 4)

0 - npu SWBK==1 n ZCWAI==2 nnn 3 : 1.61% ot W25,
WHaye - HeT oT6opa

1 - HeT oTbopa

2 - o16op 1.61% oT W25

SCSE - dnar paboTbl Ha 0AHOM AsuraTene =)




Crtatnyeckaa MM ponsa nepegaym 3akasvuky

I EngModel.cfg — BNokHOT

@ann Mpaeka ©opmar Bug  Cnpaeka

=10lx]

DLLName

' data_Testin — bNOKHOT

ProjectName
OutlistFileName
DataInFileName

DataOutFileName
BleedFileName

Ready to_be Sent 2022_05_ 05\ThermoGTE_For MM PD8\ThermoGTE.dll =

.‘ Outlistl.cfg — BnokHoT

@aiin Opaska ®@opmat Bua Cnpaska

DataBleed.In

PD8 EditionNo3 1 60.emt
OutlListl.cfg

data Test.in
Data_Test.xls

CartypmH

@ oOxK

=1o] x|

ZFHV,
WB27,
PWX4,

PEMIA,

FHV, PAMB, P1A, TAMEB, T1A,
WB30, WBMI, PB27, PB30,
XN25, X¥N12, T495,

PBMI, TB27

BPR, W1A, WIAR,
WBNAI, WBWAI, WBECS, WBSNG, P13Q12, p3g2,

, TB30,

WBZ7Q,

WB30Q,

SFCIN, WBMI, W16, W56

EH p:\ttt\MM_PD8.exe

WB15,

WB15Q,

TB1l5, TBS15, PB1S,

EECECS,

TBECS,

CASE, IERRMM, ERRINP, ZPC, PLA, ZFNIN, ZPLA, ALT, XM, DTAMB, VIAS, VTAS, ERAMIA, ZERMI1A, RELHUM, WARAMB, FN, FNIN, SFC, PCN12, PCN12R, -]

@aiin  [paska @opMat Bua  Cnpaska LI - JLI
ELEM LoadProject - IRet = 1 =
CASE = 1. , UNiTE = 0. , 6306 36 BE 3606 36 BE 366 36 B 3EE 36 BEIEE 36 3EIEIE 3 HEIEDE I HE IS MMM M MMM M MMM MM MMM NMH Q00050 | 4
C 30 30 I 0 I
SIM = 1. , ZFHV = 43124040.0,
ZALT = 0000. , ZXM = 0.0 , ZDTAMB = 5.
ZVIAS = 0. , ZVTAS = 0., ZPLA = 52.,
ZPAMB = 0. , ZTAMB = 0., Zpla = 0., ZTla = 0.
c
ZeC = 1000.0 , ZFNIN = 0. , ZFN = 0., ZFNPC = 0. ,
ZPCN12= 100. , ZPN12R = 0 ., ZEN2G5R = 0. ,
c
ZERMIA= -1.0, ZWARAM= -1.0, ZRELHU = 0.,
SIPWX4= 1.0, ZPWXd = 0., SIWBA = 0.0, SCSE = 0.0,
SWSis - 1.0, ZwS1S0 = 0., Zimlsg = 0., ZTEECS - 473.15, ol
SWBK = 1.0, ZWBKO = 0., ZWBKQ = 0., Igﬂgaﬁﬂ MNpaska Bug BcTaska ®opmaT Cepenc [daHHsle OKHO  Crnpaeka BseauTe BONpoc - _ 8 X
SWPBA = 0.0, ZPBMI = 0., ZPBMIA = 0., i -
o DEHIRV H [ avalcyr ~10 ¢ | K X U |EE =G E D 0 50
ZCECS = 2. , ZCWAL = 2. , ZCSNG = 2.0, ZCNAI = 0., Al - # Program MM_PD8.exe, Release date: 22.05.2022
SWWOW = 1. , SWAPPR = 0. s | P [ a [ R [ s | 1 | v | v | w | x [ ¥ Z\AA|AB|AC\§
1
ELEM [ 2 |WARAMB FN FNIN  |SFC PCN12 |PCN12R ZFHV  FHV PAMB  |P1A TAMB  T1A WB27  WB30 V
CASE = 2. , ZRLT = 0000. , ZXM = 0.25, ZPLA = 52. i3 - N N ka/(daN*h] % % Jikg Jikg Pa Pa K K kg/s kg/s k
ELEM | 4 | 848E-03 2345773 2345773 1.250903 3117822 31.05427 4.31E+07 4.31E+07 101325 1041587 28815 290.4548| 0.00E+00  0.00E+00 C
CASE = 3. , GZALT = 2230. , ZXM = 0.27 , ZPLA = 52. i |5 | 8.48E-03 5029.316 5029.316 0.791524 3636004 3621639 4.31E+07 4.31E+07 101325 1041349 28815 200.4548 0.00E+00 0.00E+00 C
ELEM 6 | 8.48E-03 7421.604 7421.604 0.65509 41.40968 41.24505 4.31E+07 4.31E+07 101325 1041183 288.15 200.4548  0.00E+00 0.00E+00
CASE = 4. , ZALT = 0000. , ZXM = 0.00, ZPLA = 50. 7| 7| 848E-03 0968401/ 9968.401 0.580031 4657747 46.3923 4.31E+07 4.31E+07 101325 1041032 28815 290.4548 0.00E+00 0.00E+00 C
ELEM 8 | 5.48E-03 12586.02) 12586.02 0.540143 51.44562 51.2411 4.31E+07 4.31E+07 101325 1040864  288.15 290.4548 0.00E+00| 0.00E+00 C
CASE = 5. , ZALT = 0000. , ZXM = 0.25, ZPLA = 50. i | 9| 848F-03 1530022 1530022 0516854 5585561 5563356 4 31E+07 431E+07 101325 104067 8| 28815 290 4548 0 00E+00 0.00E+00 C
ELEM 10| 8.48E-03 18173.37 18173.37 0.500757 5999528 59 75676 4.31E+07 4.31E+07 101325 1040499 28815 2904548 0.00E+00 0.00E+00 C
CASE = 6. , ZALT = 2230. , ZXM = 0.27, ZPLA = 50. /' [11] 8.48E-03 2112653 21126.53 0.488413 6376957 63.51605 4.31E+07 4.31E+07 101325 104033 28815 290.4548 0.00E+00| 0.00E+00 C
ELEM | 12| 8.48E-03 24063.35 24063 35 0479504 67.13761 66.8707 4.31E+07 4.31E+07 101325 1040173 28815 2904548 0.00E+00 0.00E+00 C
CASE = 7., ZALT = 5029. , ZXM 0.42 , ZIDTAMB = 10., [43] 8.48E-03 2685427 2685427 0473183 70.04295 697645 4.31E+07 431E+07 101325 1040034 28815 290.4548 0.00E+00 0.00E+00 C
ZPLA = 40.,  SIWBA = 3.0, SCSE = 1.0, | 14 | 8.48E-03 29562.23 29562 23 0469239 7272596 72.43684 4. 31E+07 4.31E+07 101325 1039825 28815 2904548 0.00E+00 0.00E+00 C
ZCECS = 2., ZCWAI = 2. , ZCSNG = 2.0, ZCNAT = 0., | 15| 8.48E-03 32273.68 3227368 0466564 7518502 74.88612 4. 31E+07 4.31E+07 101325 1039624 28815 2904548 0.00E+00 0.00E+00 C
SwWBl5 = 0.0, ZWB1S0 = 0.y ; | 16| 848E.-03 3522556 3522556 046469 77.64448 77.33581 4.31E+07 431E+07 101325 1039415 28815 2904548 0.00E+00 0.00E+00 C
ELEM | 17 | 8.48E-03 37804.88 3780483 0463698 7969716 7938033 4.31E+07 4.31E+07 101325 1039235 28815 2904548 0.00E+00 0.00E+00 C
CASE = 8. , ZALT = 6096. , ZXM = 0.50, ZPLAa = 40., | 18| 8.48F-03 40666.91 4066691 0463156 8169421 8136944 4 31E+07 4 31E+07 101325 1039056 28815 2904548 000E+00 0.00E+00 C
SIWBA = 3'0’ SCSE = 1'0’ ZCECS = 2. r W R ARF N3 ARARR 101324 1N3R2A 28R 1A 20N 4RAR N NNF+00 N DNDF+0N Jﬂ
ZCWAI = 1. , ZCSNG = 2.0, ZCNAI = 0., M 4 » ¥ \Data_Test/ 4 M
SWB15 = 0.0, ZWB150 = 0., ; Deiictena~ L [Astoguryper N W OB 41 @@ d-Z-A-=== 0 J
1] | 1 :
CTp 19, cTnb 46 [oros0 4

7|




Peanusauunsa KoMmnnekCHOU Moaenu AN
LK
«[ABuratenb+CAY» @ Carypr
MK ThermoGTE Upr_1.EXE
MpoekT
ThermoGTE SAU ERD.DLL

Linkn >

ThermoGTE.DLL SAU_GMR.DLL

4 ——
[Mognporpamma e
YTEHUS NPoeKTa




OuHamunyeckana MM ana nepeaaym 3akasvymky \ OAK

CartypmH

< SAU_ERD - Microsoft Visual Studio (AqMuHKCTpaTop) —|a 1]

@aiin Mpaska Bwn Mpoekt TMocTpoenve Otnagka Pabouas rpynna  [lanmbie Cepsuc  TecT Okwo  Cripaska

; - == m g e =S B0
ThoE Ep 0 - -L-E -2l W 2 4 Ba [
Model time: 99.09 e R = e A =Y = P | Release i@ e =)~ 5~ 1~
Real time: 99.10 Ceozpeearen.. ~ 1 X BN P
£ & le = % (Global Scope) <] @ Interp2D_NR(FiaghlowExtPar, FagAlowExtAre - S
= Pewenie "SAU_ERD' Call InterpiD(0, AARUD_02, AKRUD_02_Up, ARUD, CNI_AR_Up, 9, TEAZ M
R, krC  7476.9 0.0 = @sau ERD Call InterplD(0, AARUD_02, AKRUD_02_Dn, ARUD, CN1_AR_Dn, 9, IEA w
— call InterplD(0, APrNKVD_DN2DtPk, ADN2DtPk Min, PrNKVD, DN2DTPK-=/NES
dG_VBY  0.020  0.000 (3 Header Fies Call InterplD(0, APrNKVD_DN2DtPk, ADN2DtPk Max, PrNKVD, DN2DTPK [
nl 62335 0.0 (2 Resource Fies Call InterplD(0, APrNKVD_DN2DtPk, AWK2PP_D, PrNKVD, WK2PP, 12, 3
B (X Source Fles ! If(F1starter.EQ.1.0)DNZDTPKMax = DN2DTPKMax L
n2  17498.5 0.0 SAU_ERD.A = If(Delta_Par.GT.0.0)Then
G_NK_Max  1.080  0.000 UCNlﬁk = CNL_AR_Up
= se
t Out IC hot 0.00 0.00 CNI_AR = CN1_AR_Dn
EndIf
DN2DTPKUst = Delta_Par * B_DN2DTUst * CN1_TB * CNI_AR
GOtb 45t 0.0000  0.0000 Tf(DN2DTPKUst. GT.DN2DTPKMax)DN2DTPKUst = DN2DTPKMax
GOth 75t 0.0000  0.0000 Tf(DN2DTPKUSt.LT.DN2DTPKMin)DN2DTPKUst = DN2DTPKMin
GOth MK 0.0000 0.0000 11// oOnpeepnsem Tekywee 3Havenue dn2/(dt P*k)
GPOS MG 0.0000  0.0000 DN2_DT = (RNV-RNVPrev) / DTST;

DN2_DT_PK = DN2_DT / (PK / 98066.5)
RNVPrev = RNV;

P Izb 45t 8.102 0.000

P Izb 75t 22.469 0.000
P Otb 45t 0115 0.000 DeltaDN2DTPK = DN2DTPKUSt - DN2_DT_PK

DeltaDN2DTPK_Prev = DeltaDN2DTPK

P Otb 75t 23.482 0.000 D_DeltaDN2DTPK = (DeltaDN2DTPK - DeltaDN2DTPK_Prev) / DTST

WI_IspP = WK1PP*DeltaDN2DTPK * X_ODI

T*495  1078.55 0.00 If(Abs (DeltaDN2DTPK).LT. DNZDTPKMax)WI IspP WI_IspP * (1.0 + C
If(DeltaDN2DTPK.LT.0.0)WI_IspP = WI_IspP * 1.5

PrKVD  14942.37 0.00

GTA  2957.02 0.00 If(WI_IspP.LT.WJIspPMin) WI_IspP = WIIspPMin
If(WI_IspP.GT.WlIspPMax) WI_IspP = WIIspPMax

GPosMG_Rest  0.0000  0.0000 WK3PP = WK4PP * Abs(DN2DTPKMax)
= DWIIspI = WK3PP * DeltaDN2DTPK * DTST * X_ODI

= If(WI_IspI.NE.0.0)Then
= If(DWIIspI/WI_IspI.GT.0.0)Then
WI_IspI = WI_TspI + DWIIspI
= Else
DWJIspl = DWJIspI * WKJIspIDecrAccel
= If(Abs (DWIIspI).GT.Abs(WI_IspI))Then
Ynpasnenue x| WL IspI = 0.0

" = Else
— Make THEIF pesiM

—ATMOchepR———————————————————— BUD-1 Ore.M PBIL WI_IspI = WI_IspI + DWJIspL
OT6op CKB EndIf
BeicoTa. kM oo Mporparma EndIf
'_J— | = Else
| ‘ 0.000 | I Ot6op MNOC kpena Crapr . Q%ISPI — WI_TspI + DWITspI
n

YHucno M noneta Oréop MOC MM -

|J— \ 0.000 If(WI_IspI.LT.WJIspIMin) WI_IspI = WlIspIMin
— OaMH AEMraTE b If(WI_IspI.GT.WlIspIMax) WI_IspI = WIIspIMax
= — Mepesarp.CAd WI_IspD = D_DeltaDN2DTPK * WK2PP;
| =[50 61.41 MonetHeE MC TF(WI_IspD.LT.wIISpDMin) WI_TspD = WIIspDMin
Mepezarp Mie If(WI_IspD.GT.WIIspDMax) WI_IspD = W]IspDMax
OTH. BNEKHOCTE [v dam-25 M3 . .
wrkI_IspEl = WI_IspP + WI_IspI + WI_IspD;

| 4 |055160 [y ——— TFOWrkI_TspE].GT.WITspEIMax)WrkT_TspEl = WITspE IMax;

_ Januce MOMN If(WrkI_IspEl.LT.WIIspEIMin)WrkI_IspEl = WIIspEIMin;
TH=303.15 K .
Pr=101326.0 Ma (7600 M pT.cr) CrapTep PEO Mms MOMN-paiina If(Abs (WrkI_IspE1).LT.WIIspElSens)wrkI_IspEl = 0.0;
TH*=303.15 K lerehi EndSubroutine SAU_Trans_ERD
W non=0.0 mfc (0.0 ke P
Pr=101325.0 Mex Wer sanien [T 100% 4

Beisog,

4 »
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Peanusauunsa KoMmnnekCHOU Moaenu
«[Buratenb+CAY»

o=

arypH

MK ThermoGTE

OcHoBHas nporpamma ¢ GUI. C ee
MOMOLLbIO NONb30oBaTeENEM
FOTOBMTCS MPOEKT N HAaCTpamnBaloTCS
Heobxoaumble WabnoHbl pacyeTHbIX
3ajaHnn

MpoekT
ThermoGTE

ThermoGTE.DLL

Mporpamma ThermoGTE, cobpaHHas kak
DLL. Jaet goctyn k API-npouenypam:

MoanporpaMmMa YTeHUs1 NpoekTa

Moanporpamma 3anpoca MeTpukn | o

LabnoHa 3agaHus

Moanporpamma pac4yerta Luara
WHTErpupoBaHus

Head Module.EXE

[Monb3oBaTenbcKkas rorioBHas
nporpamMmmMa opraHm3auunm Lnkna
pacyeTta n obmMmeHa gaHHbIMK,

MOXeT cogepxatb GUI

Linkn
nocnegoBaTenbHOro
obpalleHna Ko BceM

nognporpaMmmam

Ha kaxkxgom ware
opraHunayeTtca obmMeH
AaHHbIMU Mexay
MoAaynamMm

—_

SAU_ERD.DLL

lNonb3oBaTenbckas
nognporpamma
MOAenMpoBaHUS
3NEeKTPOHHOM LMdpOoBOM
yactn CAY

_ﬁ

SAU_GMR.DLL

Monb3oBaTenbckas
nognporpaMmma
Mo4EenMpoBaHus
rmapomMexaHn4ecKom
yactn CAY




Pa6ota lNK ThermoGTE B pexume «Kak DLL» noa ynpaBneHuem A\

. OF:n
npunoxeHusi-cepsepa nog OC MS Windows \&J caryon
Pabo4yas ctaHuus Pabo4yas ctaHuus nopg nroo6on OC

nog OC MS Windows (MS Windows, Linux, ...)
(wnu nopg Linux WINE)
MNMpoekT
Th ermOGTE 5 TCP_IP I'IpOTOKOﬂ 5 e L v een
fonoBHOM fonoBHOWM : FonoBHOM :
mMoayrnb — mMoaynb — : mMoaynb
NpuUnoxeHne- KINUeHT
cepBep :
ThermoGTE.DLL
loadproject Lar 1
UHuyuanusayusi
H . _ LLIar1 <.....:.
get_tran:qlg?rtigzubtask_ e — Wlar 2 Kodsieoseparmal | T p.
Mempuka 3
init_transient_subtask | g 4""'5
ey War3y} 1y >
transient_subtask_step Maccue exoaoe E. ................................ .E ;
int —— War4 1T Lllar 2 Linkn 4;
Maccus ebixo0o8 AEAOOAAEEEAREOOAREAAREOOREE




Pa6ota lNK ThermoGTE B pexume «Kak DLL» noa ynpaBneHuem

npunoxeHusi-cepsepa nog OC MS Windows

O40K

CartypmH

@

Pabouasa ctaHuus
nog OC MS Windows
(wnuv nog Linux WINE)

MNMpoekT

ThermoGTE - TCP-IP npotokon
FonoBHOM
MoAaynb —
npuroxeHue-
cepBep
ThermoGTE.DLL
loadproject Lar 1
< UHuyuanusayusi
get_transient_subtask |}« >
metrics | Lllar 2 KoOdbi so3epama,
Mempuka
init_transient_subtask | | mm—
—p| Lllar 3
: Maccue exodos
transient_subtask_step |}
int ) lWar4 €T alf
Maccue ebixodos :

Pabouasa ctaHuusa nog nwoooun OC
(MS Windows, Linux, ...)

FlonoBHOM
MoAaysnb —
KIUeHT

Lar 1

@ Query Perf. Counter

P Query Perf. Counter

: TonoBHOW
:  moaynb
<....‘E
----- »-
<. ..';
----- »E
<.. ‘f

Localhost — 700 mkc; LAN — 1200 mkc (max 3000 mke); WiFi — 5000 mkc (max 35000 mkc)
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BbiBOAbI

1. PaspaboTtaHa eanHas matemaTmdeckaa Mmoaernb ABuratens ans pacyera
YCTaQHOBMBLLUNXCS U HEYCTAHOBUBLLNXCS peXnUmoB paboTbl B MHTepecax Kb n
CTOPOHHMX MOSb30BaTESEMN.

2. PeanusoBaHa BO3MOXHOCTb pacyeTa MyCKOBbIX 1 aBTOPOTALMOHHbLIX PEXMMOB 3a CYET
NCMNOSIb30BaHNA XapaKTePUCTUK KOMMPECCOPOB U TYpObUH B ansTepHaTnBHOM doopMe
npeacTaBneHus

3. PeanusoBaHbl pa3nnyHble cnocobbl nepegavyn maremaTmM4eckon moaenu asuratens
CTOPOHHUM MOSIb30BaTENSM

4. ObecneyeHa BO3MOXHOCTb pacyeTa nepexogHblX rnpoueccoB ¢ nomouibio MM
asuratens ¢ Yyactoton obpaileHus 100 'y B peanbHOM mMacluTabe BpeMeHU



