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1. OBIIUE CBEJAEHHUSA O IPOI'PAMMHOM OBECHHEYEHUU

[Iporpammuoe  oOecrnieuenue  «CrnenManu3upOBaHHBIA  MPOTPAMMHBIMN
komruieke «[umepKy6» Bepcum 2-IPAD» (mamee - CIIK «['mmepKy6») - ato
nporpamma g OBM, sgBisomascs COBOKYIHOCTBIO JTaHHBIX M KOMAaH[I,
oOecreynBaroIiasi  BBIMOJIHEHUE 33JaHHOM  IMOCJIEI0BATENLHOCTH  JIEWCTBHIM
CPEIICTBAMH BBIUYMCIUTENIBHOW TEXHUKH B ILEJSX MOJIYYEHHUS ONPEIEIECHHOrO
pe3ysibTara, BKIIOYAs MOATOTOBUTEIIbHBIC MATEPHANIbI, IOJYYEHHBIE B XOJE
pa3paboTku mporpamMmbl i OBM, u mopoxgaeMble €10  BHU3yaJIbHBIC
OTOOpaXEHUsI.

[Iporpammuoe obecneuenue (manee - I10) 3apeructpupoBaHO B KauecTBe
nporpammel - it OBM B Pocmarentre  (CBugerensctBo  Ne2023684228
or 21.11.2023 ropna), mnpaBooOnagaTesieM KoToporo sBisercs @DenepanabHOe
rOCy/lapCTBEHHOE  aBTOHOMHOE  OOpa30BaTEIbHOE  YUPEXKJIEHUE  BBICIIETO
oOpa3oBanus «MOCKOBCKUN TOCYAapCTBEHHbI TEXHUYECKUI YHUBEPCUTET UMEHH
H.O. baymaHa (HAaMOHAIBHBII HCCJIEI0BATEIIbCKUI YHUBEPCUTET)»
(ITpaBooOsagarens).

I[IO onTUMHU3HPOBAHO [UIsI CYNEPKOMIBIOTEPHOIO MOJEIMPOBAHUS Ha
BBICOKOITPOM3BOIUTENIbHBIX BBIUMCIUTENBHBIX KiacTepax padouux IMpOLECCOB B
CIIOXHBIX TEXHUYECKUX 0OBeKkTax. IIporpamMma BkItOUaeT B ce0s CTPOKY MEHIO,
IIaHEJIb HWHCTPYMEHTOB, KHOIKM, Bkiaaku «lIpenpouneccop», «MoHutop» u
«IToctmpoiieccop», epeBO MPOEKTa, OOJACTh HACTPONMKHM MapaMeTpOB CEKIUH,
okHO 3D Busyammzanuu u okHo Jjora. McmomwszoBanue CIIK «['unepKy6»

BO3MOZKHO TAaKXKC 1 Ha IICPCOHAJIbHBIX KOMIIBIOTCPAX U pa60‘-II/IX CTaHIUAX.



1.1. TepMHHBI U COKpALLECHUS

Coxkpaienue PacmmpoBka cokparieHus

IIporpammuoe o6ecneuenue (ITO) | Crnenuanu3npoBaHHBIA IPOrPAMMHBIN KOMILIEKC
«'unepKy6» Bepcun 2-I' PAD

Pa3patGorumnk/ ®denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE
NUcnoaHureanb 06pa30BaTeHBHOC YUPCIKACHHUEC BBICILICTO 06pa3OBaHI/IH
«MOCKOBCKHI TOCYAapCTBEHHBIN TEXHUYECKHI
yHuBepcuteT uMeHu H.O. baymana (HanuoHanbHbIN
HCCIIEIOBATEeNIbCKUIM YHUBEPCUTET)»

(MI'TY um. H.O. baymana)

HHoab3oBaTennb JInno, nonyuusuiee gocryn k 110

3aka3uuk IOpuanueckoe nuuo, nonyuusiee goctyn k [10

1.2. SI3bIk nporpaMMupOBaHHS

S3pikamu iporpammupoBanus st 110 sBisitoTes:
- C++11 (ISO/IEC 14882:2011);

- Bash.

2. YPOBEHDb NOAI'OTOBKH IMOJIB3OBATEJIA

[Tonb3oBatenu [1O nomxHbl 00a0aTh HaBBIKAMU PaOOTHI B BeO-Opay3epax
MOCPEACTBOM HCIIOJIb30BAHUS TEPCOHAIBHOTO KOMIIbIOTEpPA, MO0 HaBbIKaMU
UCIIOJIb30BAaHUSI MOOWIIBHBIX  Be0-Opay3epoB  IMOCPEICTBOM  HCIIOJIb30BAHUS
MOOWJIBHBIX ~YCTPOMCTB Ha ypoBHe moJb3oBatend. [ns paboter c 110
[Tonp3oBarento  Kakux-aM0O  CHEIUAIbHBIX  HABBIKOB WM  ONbITA  JJIs

ucnonb3oBanus [10 He TpeOyeTcs.
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3. CIUCOK TEXHUYECKHNX TPEBOBAHMI JJIS1 YCTAHOBKH I1O

st yenemHoit pa6otsl [lonb3oBaremnio ciieyer o0ecrneuuTh CIeayIolIne

TeXHUYeCcKue TpeOoBaHu 15 ucnoib3oBanus 110:

Obnactp PexomeHyembie cucTeMHBIE TPEOOBAHHS
[Tpomueccop C yacrotoii He menee 3,8 I'T'w, Hanmpumep, Intel Pentium 4 (1 BeIme)
OneparuBHas Munumywm 16 I'6
namsTh

CBobonHoe mecto | Munumym 3 I'6
Ha )KE€CTKOM AHCKEC

Monurop C pazpemienuem ot 1024x768, 256 1BeTOB
oC Microsoft Windows
Debian
Ubuntu
Bpaysep Google Chrome Bepcun 97 u Gojee Mo3THUX BepCuit

Bpayzep na miardpopme Chromium Bepcun 97 u 6osee mo3qHUX Bepcuit
Safari Bepcuu 13 u Gosee mo3AHUX BepcHii

Firefox Bepcuu 97 u 6osiee mo3qHUX Bepcuit

4. OMMUCAHUE ®YHKIIUOHAJIBHBIX BO3MOKHOCTEMH IO

®ynkuuonain [10 BkitoyaeT B ceost:

- TpeXMepHOe MOJIEJIUPOBAHUE CKMMAEMBbIX HECTAMOHAPHBIX

TypOyJICHTHBIX MHOTOKOMIIOHEHTHBIX PEarupyomux TCUCHHIH;

- TpPeXMEpHOE MOJEIHPOBaHNE ABYX(Pa3HBIX MOJIUPPAKITMOHHBIX TCUCHHM

(ra3 — gacTHIIbI, Ta3 — KaIUIM) C TOPEHUEM Karlelb/4YacTHIl;

- UCIOJIb30BaHWE  pasnuyHbix  Mozenei  typoynentHoctn  (LES,

RANS/URANS);

- IMPOBCACHUC PACUYCTOB C HCIIOJIB30BAHUCM HCCTPYKTYPUPOBAHHBIX
CMCIIAHHBIX PACUCTHBLIX CCTOK C TCTPaA-, I'CKCa- U IIPU3MATUICCKUMHU 00BEMHBIMU

anemenTamu (cetkonoctpoutenn ANSYS, JIOI'OC);
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- MOJCIHUPOBAHHC COIPAKCHHOTO TerIooOMeHa | pacdeT TCILIOBOI'O

COCTOAHUMA 3JICMCHTOB KOHCTPYKINHU UCCIICIYCMBIX O6’I)€KTOB;

- ucnojibp3oBaHue Ha THOpuAHbIX OBM c¢ rpaduueckumu mporeccopamu
(I'Tl) m wmHOrosAepHbBIMU UEeHTpalbHbIMU Tmpoueccopamu (LI1) (Bkmrouas

«InBOpyC»);

- uHTerpauus c¢ nakeroM mnporpamMm «JIOI'OCy» (compsikeHue B 4YacTu

HCIIOJIB30BAHUA PACUCTHBIX CCTOK U HOCTHpOHCCCOpa).

5. HOJJPOBHOE U MOIIATI'OBOE OINMMCAHUE ®YHKIIUHA CO
CKPUHIIOTAMUA

5.1. TloaroroBka pacuerHoii 3axauu «Ilpenpoueccop»

5.1.1. Menmo

Mento BkmtouaeT caenyrommue BkIagku: «®Paimy, «lIpaBkay, «3amyck»,
«Hacrtporikn» n «Ilomoupby.

5.1.1.1. Braaaka «®Daii»

Bximanka «®aim»  akTUBHpPyeT IPOUEAYPHl  CO3JAHUS, OTKPBITUA,

COXpaHEHUS, 3aKPBITHS TIPOEKTa U Bbixo1a u3 [Iporpammetl (puc. 1).

m Mpaeka 3anyck HacTpoitkm [Oomc

[¥] HoBbIA NpoeKT Ctrl+N [
HeaaBHWE NPOEKThI ’

@ OTKpbITb NPOEKT

[1 OTkpbITE Yaml daiin

COXpaHWTL NpoeKT Ctrl+s

[2 CoxpaHWTb NPOEKT KaK...

33KpbITk NPOEKT ctrl+Q
Bbixon Chrl+X

Pucynok 1 — [1ynkt MeHt0 «Paiin»



5.1.1.2. Braaaka «IIpaBka»

Bxnanka «IIpaBka» axtuBupyer mnpouenypsl: «Jlor Bumxer»,

oTimaakm» u «Tynbaps» (puc. 2).

Dann 3anyck Hactpoiikn [Nomolls

Y Nor sngseT ”.'._. -@- . ﬂ @ ;@ <

Pexum oTnagxkmu

G2 Tynbape v/ Nanens daina

Mpenpoueccop =~ Monntop Mog ¥ MaHENL CETKM
. v MNaHens NoOIMUHOHHWDOBAHKWA

Pucynox 2 — [lyHkr MEHIO «IIpaBka»

5.1.1.3. Braaaka «3amyck»

«Pexum

Bxrnaaka «3amyck» akTUBUpYET Mpoleaypbl: «TpaHCIMpOBaTh MPOEKTY,

«BpINOJIHUTH IIPOCKT», «HpI/IOCTaHOBI/ITB ucriojiHeHue» U «OCTaHOBUTH

HCIIOJIHCHUC), IIPUYCM IIPU pa60Te B JAHHOM PCXKMMC aKTHUBHA TOJIbKO KHOIIKA

((TpaHCJ'II/IpOBaTB IIPOCKT», OCTAJILHBIC KHOIIKH OTKJIIOYCHLI (pPIC 3)

Hactporkn [NoMollb

E &2 TpaHCNMPOBaTh NMPOEKT
>

Pucynoxk 3 — [1yHKT MeHIO «3amyck»

5.1.1.4. Brnagka «HacTtpoiikm»

Bxnanka «Hactpoiiku» aktuBupyet mporeaypbl «M3MeHuth 1uBeT (oHay,

«Hactpouts rpaHuIlel MacmTabupoBaHus», «3MEHUTh [OWAMMa30H MIKAJBD,

«OpueHTalus UBETOBOM IIKANIb, «YPOBEHb MPO3PAYHOCTU TpaHUly, «CKPBITH

CETKy ¢ pamkoi», «lloka3aTe BOASHOW 3HaK B mocropoueccope», u «Hactpoiiku

pemarcirl»y, IPpUYCM KHOIIKH «3mMeHuTH AUaria3oH IIKaJbD» H «OpI/IeHTaHI/Iﬂ

HBCTOBOﬁ IKaJIbD» HC AKTUBHLI B TCKYIICM PCXKHNMC WM NOCTYIIHBI IIPpU pa60Te B

noctipoieccope (puc. 4).



M3MeHUTb LBET doHa

HacTpoMTk rpaHMLUbl MacluTabupoBaHua

YpoBeHb NPO3pavyHOCTH rpaHuL
CKpbITb CETKY C PAMKOWH

v| MNoka3aTk BOAAHON 3HAK B NOCTNPOLECccope
HacTpoiKkM peluaTens

HacTpoMKKM NocTpoUeccopa
Pucynok 4 — I[lynkr meHnto «HacTtpoiiku

Jlist m3meHenwus 11BeTa (poHa HAKMHUTE Ha KHOTIKY «3MeHUTH 1IBET oHA» H

3aJlaliTe XKenaeMblid IBET B OTKPBIBIIEMCS OKHE (puc. 5).

OTMeHa Beibop useTa BribpaTh

Pucynox 5 — Bei6op 1isera ona

JUisi akTUBalMM OKHA C OTOOpaKeHHEM TEeKYyIIero Macmrada pacueTHOM
ceTkn W (OPMBI PEIAKTUPOBAHUS AHMANa30Ha MACIITA0MPOBAHUS HAXKMUTE Ha

KHONIKY «HacTpouTs rpanuiisl MacmrabupoBaHus» (puc. 6).
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HM3meHeHHe 3HaYeHHA MECI.IJTEEIIIFICIBEHHFI X

TekywmWiA maclwtab: 2.09

MHWHWUMaNbHOE 3Ha4YeHWe MECUJTHEMPGBEHHH: |6| |

MaKkcuManeHoe 3HaYyeHWe MacwTabuposanwmA: |20

ok

Pucynox 6 — Hactpoiiku macmrabupoBaHus

JlelictBue kHOMOK «/3MeHUTh Iuana3oH mKaibh», «OpUeHTalUs [IBETOBOM
mKabeDy, «Ilokazath BOJSIHOM 3HAK B MOCTIPOIIECCOPE» OMUCAHO B MyHKTE 1. 5.3.1

«MeHY».

I[J'ISI U3MCHCHUA IIPO3PAYHOCTH TI'PaHUIl HAKMUTC HA KHOIIKY «YPOBGHB

IPO3PAYHOCTH IPAHUL U UCTIONB3YHTE ciaiinep (puc. 7, 8).

MpoekT 1

Darn [Mpaska 3anyck HacTpoikn [ToMollb

PEPBRR I FE: AGs @ &9 de B@Asm
iy |

MNpenpoueccop [ MoHuTOp I MNocTnpoleccop }

Mpoekr 1

M OUuTLET

| w_1

w2

M CRI
XUMUYeCcKne peakuvu
C NapameTpbl nepesanycka

M3MeHeHHWe 3HauYeHWA Henpo3payHoCTH

Ha3saHne 3HaueHue
TemMnepaTypa BOCMNaAM. ..
TeopeTHYECKOe COOTHO. ..
KOMMNOHEeHT "OKucauTe. ..
KomnoHeHT "Moproyee”

KOMNOHEHT "MpoAYKT...

MpospayHocTe: 100

Jlor
14:39:20.919 [CRT]: "®amn Tube_bK miX.yaml HE NOAXOOMT LAR OHCNEPCHOM $ASH."

14:39:30.933 [CRT]: "®a#n input_d4p-v-supersonic_inlet.yaml He NOAXOOMT ONA OMCOEPCHOM Qass. "
14:39:46.348 [CRT]: "®ainm comp_air.yaml He MONXOOMT ANA OMCAEPCHOM fas.”

=]
e

[l

Pucynox 7 — IIpo3paunocts 100%
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MpoekT 1
@ain [paeka 3anyck HacTpoiku [lomols

P@IBRE N FPFEY SGBs @ SO o B
S rH

MNpenpoueccop [ MoknunTop [ MocTnpoueccop 1

MpoekT 1 =
W OUTLET
W w1
w2
M cri

C' NapameTpbl nepesanycka

HassaHue 3HayeHWe
TemnepaTypa BOCMAAM. ..
TEDDE‘IW-IEEKOE COOTHO... ﬂpmapauﬂocm: ga
KoMnoHeHT "OKucauTe...

KomnoHeHT "loproyee”

Sok
KoMnoHeHT "MpoaykT... =
T—
JNor
14:39:20.919 [CRT]: "®amn Tube bK mix.yaml HEe NOAXOOMT INA OWUCNEPCHOM dase. ™
14:39:30.933 [CRT]: "Qain input_d4p-v-supersonic_inlet.yaml HE NOOXOMWT INA IMCNEPCHOH Gasu."
14:39:46.348 [CRT]: "Qain comp_air.yaml He NOOXOOWT AAA OUCMEPCHOM Dase.™

Pucynox 8 — I[Ipo3paunocts 47%

JIelicTBUE KHOIOK «YPOBEHb MPO3PAYHOCTH IpaHUI» U «CKpPBITh CETKY C
paMKoOil» JTONMOJIHUTENBHO OMHUCAHO B MyHKTE M. 5.1.2.4 «IlaHenbp MHCTPYMEHTOB

«Peruony.

JInss OTKpBITHSL OKHAa C HACTPOMKaMM pelaTesii HaXMHUTE Ha KHOIKY

«Hactpoiiku pemarens» (puc. 9).

HacTpoHKHW pewaTens X

MyTe K CPU peluaTtento

/home/u/models/distr/qubig-solver M3MeHUTB NyTb

MyTb K CUDA pewartento

| /opt/HyperCubeTetra/qubig-sollver M3MEHWTL NYTh

Konw4yecTBO NpouUeccoB ANA 3anycka Twvn pewaTtenAa

2 = * CPU CUDA

Pucynok 9 — Hactpoiiku pemarens
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B oxkne «Hactpoliku pemaress T0CTYIHBI CIEAYIOINE HACTPOUKHU:

«ITyte x LTI (CPU) pemaremntoy,

«IIyte k I'TT (CUDA) pemareinto»,

«KoanuectBo IIpoHcCCOB AJIA 3aITyCKa»,

«Tum pemarens LII/TTI (CPU/ CUDA)».
Jlist monmydeHus aoctyna K OuHapHOMY (hailry pemiaTensi HaKMHTE Ha
KHONIKY «M3meHuTh myTh». [lociae dvero oTkpoercs ¢aiiaoBbId MPOBOJHHK C

COOTBETCTBYIOIUM KatajoroM (puc. 10).

OTMmeHa OTKpbITE 6HHapHBIN daiin pewaTena @] OTKpbITL

0 HepaeHue 4 {3tu | Projects | HyperCubeTetra | solver lib

(3t JdomalHas nanka
@ lib 20a6r.

[ Pabounit cron @ qubig-solver 13,4MB Paspenaeman 6ubnuoteka 20asr.

5 Buaeo
[E OokymeHTb
¢ 3arpysku

[&] M30bpaxeHun

BWHapHbIA dain MMnepkyb

Pucynox 10 — Beibop 6unapHoro (haiina pemaresns

5.1.1.5 Bkaaaka «IToMouib»

Bxnaaka BkitouaeT kKHonku «PykoBoacTBO omeparopa» u «O mporpammen

(puc. 11).

PykoBOACTBO NOJSIL30BaTENA

O nporpaMmme

Pucynok 11 — Bknaaka «ITomoriby

Jlns Be13oBa okHa ¢ uHcTpykuuen no padore ¢ CIIK «['unepKy6» nHaxxmure

Ha KHONKY «PykoBoacTBO onepaTopa» (puc. 12).
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PYKOBOACTBO NoAb30BaTENR - o @

SRacpase 1 Fpaduyeckuit uHTepdelic nporpaMMHoro
PYKOBOACTBO Nonb3oBaTe S
mopayns «Mpenpoueccop»

1.1 MeHr0

MeHI0 NPOrpamMMmbl BKKOYAET B cebA CeAyioLme NYHKTbI:

«®aiiny - CONEPXUT dYHKLUN CO3AIHNSR, OTKPBITUS, COXPAHEHNA M 33KPLITHA NPOEKTa, Takxe

8 «@ain» AOCTYNHA GYHKUMA BLIXOAA M3 NPOTPaMMBI (PUCyHOK 1.1.1).
[EZ] Opasxa 3anyck Hacpodiku [omc

[ Hoswi npoexT e |

HepaasHne NPOEKTLI i

@ OTKpbITL NPOEKT

P OTkpbIT Yaml daiin |

® CoxpaHmTL npoexT Ctrlss

[3 COXpaHHTL NPOKT KaK...
[X] 3akpeiT NpoexT ctrl+Q
BoiXOA CtrleX

PHCYHOK 1.1.1~ yHKT MeHio «Daitny

e «Mpaska» BKNI04aET B cebA ¢ dyrkumn: nor suaxeta,
PEXMMA OTNAAKN U AKTUBALMA TYNGapos (PucyHok 1.1.2).

Gaan [AEITR] 3anyex Hactpoiikn flomouwss
[ & ¥ Nlor suaxer o} A9
Pe; %

KM OTASAXN
(] TynGape: Bl v navens daitna
Mpenpoueccop ~ Mowmtop Mot

Pucynok 12 — «PykoBozcTBO omepatopar»

Jlnst BeI3oBa OokHa ¢ mHpopmarument o tekymed Bepcuu [1O HaxxmuTe Ha

kHOIKY «O nporpamme» (puc. 13).

MpunoxeHue MnepkKyb

BepcuA v2023-07-28-16-g42e7ee3

PazpaboTaHo ¢ ucnonesoeaHuem Qt Framework eepcun 5.12.8
Bepcwua pewarens 0.4.4

Qok
Pucynox 13 — Mndopmarus o tekymieit Bepcuu [10

5.1.2. Ta”eas ynpaBJieHUs
[Tanenp ympaBiieHUs PacloioKeHa HUKE CTPOKU «MEHI0» U BKIIIOYAaeT B
ceOs: TJaBHYIO TIIaHENb WHCTPYMEHTOB M TMaHEIU WHCTPYMEHTOB «CeTKay,

«Pabouas cpena», «Pernon», «Kamepay, «Otobpaxkenus» u «3amyck» (puc. 14).

PR ELFTY A @ 000G 82 A2

)
Pucynox 14 — Ilanens ynpaBieHUs

JIJisi BbI30Ba KOHTEKCTHOTO MEHIO BKJIFOUEHUS/BBIKIIIOUEHUSI OTOOPAKEHHUS
Jr000W M3 MaHeJae MHCTPYMEHTOB MOJBEAUTE Kypcop K IMaHENH YHpaBICHUS U

HaXMUTE Ha MPaBYI0 KHONKY Ml (puc. 15).
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HyperCubeTetra - @

®aiin  [paeka MNomous

PeilBRx

Jor

V| TNaBHaA NaHeNb UHCTPYMEHTOB
MaHenb MHCTpYMeHTOB "CeTka"
MaHenb MHCTPYMeHTOB "Pabouyan cpena”
MaHenb MHCTpYMEHTOB "Pervox”
MaHenb MHCTPYMEHTOB "Kamepa"
MaHenb MHCTpYMeHTOB "MocTnpoueccop”
MaHenb MHCTpYMeHTOB "OTobpaxeHna"
MaHenb MHCTPYMEHTOB "3anyck”
MaHenk MHCTPYMEHTOB "Pe3ynbTaTbl pacyeTa”

Pucynoxk 15 — KoHTEeKCTHOE MEHIO MMaHENN yIPaBICHUS

5.1.2.1. I'naBHasi NaHe/JIb HHCTPYMEHTOB
Ha rnaBHOI maHenu MHCTPYMEHTOB PACIIONOXKEHbI KHOMKHU JJIsl CO3JIaHus,

OTKPBITHSI, COXPAaHEHHUSI, 3aKPBITHS MMPOEKTa U OTKPHITUS Y AML-(aiina (puc. 16).

e Y B B X

Pucynok 16 — I'nmaBHas naHenb THCTPYMEHTOB

IIpn maxatun Ha KHONKY «HOBBIM IPOEKT» CO34A€TCsi HOBBIM INPOEKT C
Ha3BaHUEM 110 yMoJiYaHuto. Kak M3MEHHUTh HAa3BaHUWE MPOEKTa YKA3aHO HUKE B
ONrCcaHuu KHOMKHU «COXpaHUTh MPOEKT KaK.

JIst OTKpBITUSI MPOEKTa HAXKMUTE HAa KHOMKY «OTKpPBITh MPOEKTY», MOCIE
Yero OTKpoeTcs (haiIoBbIi MPOBOIHUK, I'/Ie HEOOXOUMO BBIOpATh (hailsl MpoeKTa B

dbopmare .cube (puc. 17).
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OTMeHa OTKPbITb NPOEKT Q OTKpbITh

0 HepaBHuWe 4  {atu | Projects | HyperCubeTetra »

{at JomawHaa nanka

v
B @ build-HyperCubeTetra-Desktop-Debug 11:18
5 Bugeo @ HyperCubeTetra 11:18
& yaml nr
B LokymenTe! | MpoekT 1 (konua).cube 243,7kB  Archive 13:56
Y| MpoekT 1.cube 242,6kB Archive 11:04

¥ 3arpysku
[«] M306paxenus
J1 Mysbika

1 build-HvperCubeTetra-Desktop-Debua

Maitn npoekTa MMnepKyb v

Pucynok 17 — ®aiinioBblil NpOBOAHUK (OTKPBITUE IPOEKTA)

JIist nepeMeHOBaHus MPOEKTa MOJBEIUTE KypCOp K €ro Ha3BaHUIO (BBEPXY
JIepeBa MPOEKTa), HAKMUTE Ha JIEBYIO KHOMNKY MBILIN U 3aJlaliTe HOBOE Ha3BaHHUE B

OTKpBIBIIEMCs OKHE (puc. 18).

3apaTh HOBOR HasBa... (X

HazeaHwe npoekTa

IMpoexT 1| |

@ otmena QoK

Pucynox 18 — OkHoO 3aaHusi HOBOTO Ha3BaHUS IPOEKTA

Knonka «Otkpeith YAML daiin» (puc. 19) oTkpsiBaeT (haiinoBslii
IPOBOJIHUK, TMO3BOJISISL 3arpy3UTh KOHGUTYpaluMOHHBIA (aill mpoekTa (Ipu ero

Haimnuun) B popmate YAML.

!

. OTKpbITE Yaml daits
Pucynox 19 — Knonka «Otkpeith YAML daiin»
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JUIst coXpaHeHUs MPOEKTa HAXKMHUTE Ha KHONKY «COXpaHUTh MPOEKT» Ha
[aHeIM HMHCTPYMEHTOB, IIOCJIE€ 4Yero B OKHE Jora IOSBUTCS COOOIIEHUE O

coxpaHeHuu ¢aiina mpoekra (puc. 20).

[ @ 1|6 & X

Pucynoxk 20 — Knonka «CoxpaHUTh IPOEKT

[Ipyu Haxatuu Ha KHONKY «COXpaHUTh MPOEKT KAaK» OTKPBIBAETCS
(GainoBblii MPOBOJHMK C BO3MOXKHOCTBIO 3a/aTh Ha3BaHHME IMPOEKTa U

COOTBETCTBYIOIIUMU MyTh (puc. 21, 22).

[ @ [ B||X

Pucynok 21 — Knonka «CoXpaHuTh IPOEKT KaK»

omens . -CUbE

{3t JoMalHAA nanka 4 | htu | [O PaBouwnii cton (]

= MpoekT 1.solver 16 map.
R @ npoekr 2.s0lver 15 Map.
2 3arpysku @ T-Gvortex (2) 15 dhes.
“| MpoekT 1.cube 6,4 MB Archive 16:31

[=] Mzobpaxenns 7| NpoekT 2.cube 2355kB Archive 15map.

F7 build-HyperCubeTetra-Desktop-Debug
+ [Opyrue mecta

Maiin npoekta Mnepkyt -

Pucynok 22 — CoxpaHeHue npoeKTa B KaTajiore

5.1.2.2. Ilanesb HHCTPYMeHTOB «CeTka)
Ha manenn naCcTpyMeHTOB «CeTKa» JOCTYMHBI KHOMKH: «3arpy3uTh CETKYY,

«KommpoBath mapameTpsl U3y, «Y 1aauTh ceTKy» U «Macmrab cetku» (puc. 23).

P B

Pucynoxk 23 — I[1anenb uHCTpyMeHTOB «CeTKa»
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Knonka «3arpy3uTh CETKY» OTKpbIBaeT (ailioBbIi MPOBOJHUK IS 3arpy3KU

cetku npoekTa B popmate CGNS (npu Hanmuuum) (puc. 24).

OTMmeHa OTKPbITE hain rpaHnLb Q OTKpLITh

0 Hegasnne « | (;tu | Projects HyperCubeTetra | Mpoekr1solver »

{3t JOMaLWHAR NAnNka 1 Pasmep T 13MEHEH =~

13| Pabosmi cron @ HypercCube 6 aBr.
@ Task 30 mion.
H Bugeo @ Result 30 mion.
@ QT _lbmsolver 29 uion.
5 AokymenTei @ arcHunter 9 UioH.
& 3arpyaku @ PYTHON 25 Map.
@ Testm 22 Map.
[&] W306paxeHun @ build-Hypercube-Desktop-Debug 22 map.
JJ My3bika ® bu & map-
Tube_s1_10_v2.cgns 233,5kB Text 25ceH 2020
£ build-HvoerCubeTetra-Deskton-Debua Tube_s1_10_tet.cgns 2253kB Text 25cen 2020
CGNS dain

Pucynox 24 — ®daitnoBelil NpoBOAHUK ¢ daifiaMu CETOK

Knonka «KomnupoBaTe mapaMeTpsl U3» MO3BOJISIET KOMUPOBATh MapaMeTphI
OJTHOM TpaHMLBI Ha JPYryro. AJBTEPHATUBHBIA CHOCOO — IMOABECTH KYypcop K
COOTBETCTBYIOIIEH T'PaHULE B CEKUMU «[ paHUYHBIE YCIOBHUS» JEpeBa IPOEKTA,
HaXKaTh Ha MpaByl KHOIKY MbIIIM W BbIOpaTh «KommpoBaTh mapameTpsl u3» B

KOHTEKCTHOM MeHIO (puc. 25).

KonvpoBaTbk NapaMeTpbl M3... X

MmMa rpaHuubl Twn rpaHKLbl
1/IN Teepaan ctexka (Wall)
2 0UT Teeppaan cteHka (Wall)
3 WALL2 Teepaan ctexka (Wall)
4 WALL3 Teepaan ctexka (Wall)
5 WALL4 Teeppaan cteHka (Wall)
{ OTMEeHUTb ]

Pucynox 25 — Tabnuiia mapameTpoB IrpaHHUIl
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5.1.2.3. Ilanesb uHCTPYMeHTOB «Pabouas cpenay»

Ha nmanenu unctpymentoB «Pabodast cpena» 10CTymHbI KHONKH: «/{00aBUTH

Matepuan, «/{06aBUTh KOMIIOHEHT» U «J[00aBUTh UCTOYHUKY (pHC. 26).
468 <
+
Pucynox 26 — Ilanens uncrpymenToB «Pabouas cpena»

Jist 3agaHus maTepualia HaXKMUTE Ha KHOMKY «JloOaBUTH MaTepuam

(puc. 27) u 3agaiiTe napaMeTpbl MaTepuaa B AepeBe NpoekTa (puc. 28).

AlE < 9

|,[106a|3mb MaTtepuan |

Pucynok 27 — Knornka «Jlo6aBuTh MaTepuam

Npenpoueccop  MonmTop = MocTnpoueccop

NpoekT 1 =
~ (B KomnoHeHTbI cMeck
@ KomnoneHT 0
@ air
~ # MaTepuans
~ @ rasoobpasHsle MaTepnans
Matepuan 0
- 1 Teepable MaTepuansl
® Marepmuan 1
» @ IpaHuuHble ycnosus
B Xumuupckune npakinu b
HaseaHwe 3Ha4yeHne
Wma Matepuan 0
KOMNOHEHTbI Tabnuua 3HaYeHuA

Pucynok 28 — Jlo6aBnenue matepuana (1epeBo MpoeKTa ¢ napameTpaMu
Marepuaia)

I[JIFI 3aJlaHHusd KOMIIOHCHTA HAXKXMHUTC Ha KHOIIKY «ILO63BI/ITB KOMIIOHCHT»

(puc. 29) u 3anaiiTe mapaMeTpbl KOMIIOHEHTA B JiepeBe npoekra (puc. 30).



18

glele 9 ¢4

No6aBUTh KOMMOHEHT

Pucynox 29 — Knonka «Jl00aBUTh KOMIIOHEHT»

08.12.22 test - 0O @&

®ain [paeka 3anyck HacTpoikv [omollb

DelBRX PEmt G @ OB ed B2 A
)

Mpenpoueccop | MoHWTop | MocTnpoueccop

08.12.22 test =
2% ba3oBble NapaMmeTpel
&h NapaMeTpbl YUCIEHHBIX METOA0B
[l NnapameTpel pacueTa 3agaum
= (@) KomMnoHeHTbI
KOMMOHEHT 2
~ & Matepuans

~ # rasoo6pasHble maTepuansi =
Hassaxwe 3HayeHwe

nma KOMMOHEHT 2

Tun Fluid

MyTb K hainy

3HTanenuA obpasosanua (Ox/Kr) 0

rasosan noctoaHHas (Ox/(KrK)) 287

TennonposogHocTs (BT/(M-K)) Tabnvua sHaveHWi

BaskocTs (Ma-c) Tabnvua sHaveHni

Ko3addUUMEHT MonekynapHon anddy3nM rasa (M2/c)  Tabnwuua 3HaueHWi

TennoeMKkocTh (X /(kr-K)) Tabnmia 3HAYEHWIA

Pucynox 30 — JIo6aBieHrne KOMIIOHEHTA
(epeBo MpoeKTa ¢ mapamMeTpaMu KOMIIOHEHTA)

I[J'ISI 3a/laHnsl MCTOYHHMKA HAXKMUTEC Ha KHOIIKY «I[O6aBI/ITB HCTOYHHK»

(puc. 31) u 3agaiiTe napaMeTpbl HCTOYHUKA B IepeBE PoeKTa (puc. 32).

Eal] @ &9

N063aBUTE MCTOYHMK

Pucynox 31 — Knonka «J[00aBUTh HCTOYHHK
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08.12.22 test - 0O &

@ain [paeka 3anyck HacTtpoikwn [Nomollyb

PE@NBRRN Broh 46 @ FOSOR o @A
& u

Mpenpoueccop | MowuTop — MocTnpoueccop

08.12.22 test =
* < VICTOYHWKK

WcToYHUK 0

+ B PaznanuraTiw

HasBaHwue 3HayeHue
KoNM4ecTBO TPaeKTOpWi
~ KoopAawHaTbl LeHTpa (M)
X (M) -0,07
Y (M) 0
Z(m) 0

~ HopMaib K NI0CKOCTM MCTOYHMKA

X

Y

z
Paguyc o6nacTu-MCTOYHMKa
HauyanbHaA ckopocTb YacThl, (M/c)
¥Yron pacneina vactuy (rpaa.)
HayanbHbIi AMaMeTp YacTuu, (M)
HauyanbHaa TemnepaTtypa Yyactuu (K)
MaccoBblit pacxof xuakoctu (krfc)

[=Ri=R1=RE

,00916667

Pucynok 32 — JloGaBiieHHE NCTOYHHKA
(mepeBo MmpoekTa ¢ mapameTpaMu HCTOYHUKA)

5.1.2.4 Tlanenb MHCTPYMeHTOB «Peruomn»

B peruone, sBisromeMcss 4YacTbl0 pPAacyeTHOM oOnacTu, 3agaroTcs
COOTBETCTBYIOIIKE (PU3MUECKHUE MOJIEIH, CBOMCTBA Cpebl U TPAaHUYHBIE YCIOBUSI.
Ha rpaHMmax Mexzay pervoHaMH 3aJaioTCsi YCIIOBUS  COIVIACOBAHHOCTH,
o0OecrieuMBarOINe  HEMPEpPbIBHOCTh  IMOJIEW  pacyeTHhIX  mNapaMmerpoB. B
IIPUBEIAEHHOM Ha puc. 33 ciydae B ceKIMM «Pervon» aepesa IMPOEKTa 3a1aroTcs
napaMeTpbl MHULMAINM3AlMKM pacdeTa i COOTBETCTBYIOLIEM 4YacTH pPAaCUETHOM

o0acTu.



08.12.22 test

@aan [Opaska Janyck HacTpodkd [JomMolls

PePBERK BEFfrEY A @ gHOBRe S B2 A
@l

npenpoueccop = MoxwTop  MocTnpougccop

08.12.22 test =
- @ Panensi ceten
- @ PART 1 1 SOLID
PernoH 0
@ PART 1 2 SOLID -
Ha3sanwe 3Haverwne
= |HavanbHbie YCNoBHA
= MpaMHua granasona no X (M)

X1 (m) 0,07
X2 (M) 0,015
= [paHHUa AHanaloHa no 'Y (M)
¥1 (M) 0,02
W2 (M) 0,02
= [paHnua guanazosa no Z (M)
Z1 (M) 0,02
Z2Z (M) 0,019997%
~ KOMNOHEHTSI CKOPOCTH NOTOKS (M) B N T
X E“de 0 e -0.007
Wy (M) o : ‘ -0.023
vz (m/fc) 0 p
CraTHueckoe gasnexne (Ma) 101325 3 -0.039
CratH4eckan Temnepatypa (K) 293,15 |__‘_|_u11 z . |I -ﬂ.r:155
Ha4anuHan CTeneHL TEPMHYECcKoro ... 293,15 0,004 |
MAGTHOCTE cMecH (Kr/m3)
Maccossie fonu Tabnuua 3HaveHni

KMHETHYECKAA IHEPTHA TYPOYNEHT. ..
YALNBHAR CKOPOCTE KHHETHYSCKOR ...

Pucynox 33 — JlepeBo npoekTa ¢ mapameTpamMu peruoHa

HauanbHble yciaoBus 3a7at0TCsl B CEKIIMU «Pa3ielnbl ceTKu» AepeBa MPOEKTa.
Jlst 3amaHusl HaYaIbHBIX YCIIOBUN Ha)XMHUTE Ha KHOMKY «J/l00aBUTH pernoH» Ha
naHesu UHCTpyMeHTOB «Peruon» (puc. 34). Ilocie yero Ha skpaHe MOSBUTCS OKHO
BBIOOpaA pa3/eNioB CETKU U JJig JA00aBliEeHWs PEruoHa clieAyeT BbIOpaTh pasjien

ceTku M HaxaTh kKHOMKY «OK» (puc. 35).

SRR R

NobaBWTe pervoH

Pucynok 34 — Ilanens uHCTpYMEHTOB «J{00aBUTH pEroH»
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Boibop pasgena ceTKM X

Pasnensl ceTkM
PART 1 1 _SOLID

PART 1 2 _SOLID

QoK

Pucynox 35 — OkHoO BeIOOpa paznuena CeTKA

OxHo 3alaHuA  I[MapaMCTpOB B ACPCBC IIPOCKTA 0To6pa>1<aeT Ta6JIPIHy

HavyaJbHBIX YCI0BUi (puc. 36).

~ & Paspenbl ceTku
*~ @ PART 1 1 SOLID

& PART 1 2 SOLID -

HazgaHwne 3HauyeHune
~ HayanbHble yonoeua
~ [paHWLa AWana3oHa no X (m)

X1 (M) -0,07
X2 (M) 0,015
= [paHWLa AWana3oHa no 'Y (M)
Y1 (M) -0,02
Y2 (M) 0,02
* [paHWLa AnanasoHa no Z (m)
Z1 (m) -0,02
Z2 (m) 0,0199979
~ KOMMNOHEHThI CKOPOCTH NOTOKa (M/C)
Vx (m/fc) 0
Wy (M/c) 0
Vz (m/c) 0
CraTnyeckoe aasnexwve (Ma) 101325
CTaTuyeckan TeMmnepatypa (K) 293,15
HayanbHaA CTeNeHb TEPMHUYECKOTo Pa3NOXEHHA 293,15
MNoTHOCTL cMeck (Krfm3)
Maccoeble gonum Tabnwvua 3HavyeHWA

KwvHeTW4eckan 3Heprua TypbyneHTHoCTH (M2 /ch2)
Ye/bHaA CKOPOCTb KMHETHYECKOM 3Hepruu (1/c)

Pucynox 36 — Busyanuzanus okHa 3a7jaHusI HAYaJIbHBIX YCIOBUI

[locne poOaBneHUss pervoHa CTAHOBUTCSA JOCTYIHBIM pPEIaKTUPOBAHUE

HavdaJIbHBIX YCHOBI/Iﬁ AJI1 pacde€Ta, KOTOPBIC BKIIIOYAIOT B ceOs:
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- rpaHuua auana3oHa 1o X (M) — MacCUB YHCEI C IJ1aB. TOUKOM;
- TpaHMLA JuanazoHa no Y (M) — MacCHB YHCEII C IIaB. TOUYKOM;
- TIpaHMIa Juana3oHa 1o Z (M) — MacCUB YHCEI C IJIaB. TOUKOM;

- KOMIIOHEHTBI CKOPOCTH ITOTOKa (M/C) — 3Ha4YeHHS TpPeX KOMIIOHEHT

CKOPOCTH MTOTOKA, MACCHUB YKCEJ C MJIaB. TOUKOM;

cratudeckoe napnenue (I1a) — yucno c mias. TOYKOH;

cratudeckas temmneparypa (K) — gyucnio ¢ mias. TOUKOM;

IUIOTHOCTH cMecH (KI/M3) — 4HCIIO C IJIaB. TOUKOM;

OTHOCHUTEJIbHBIE MACCOBBIE KOHIIEHTpalUU (MacCOBBIE JOJIM); pPa3Mep
MaccuBa JOJKEH COOTBETCTBOBATh KOJIMYECTBY KOMIIOHCHTOB B  CEKIIUHU

«KOMITOHEHTBI CMeCcH», a CyMMa 3JIEMEHTOB JI0JKHA ObITh paBHa 1. (puc 37);

- KMHETHYecKash JHeprusi TypOyJeHTHOCTH (M2/c2) — 4YHCIO C TIUIaB.

TOYKOM;

- yIenpHas CKOPOCTh KHMHETH4YecKou sHepruu (1/c) — uucimo ¢ mias.

TOYKOM.

MaccoBble 00U x

KoMNOHEHT Maccosan gona

KoMnoHeHT 2 0

KoMnoHeHT 3 0

Qotmena || QoK |
Pucynox 37 — OKHO ¢ MacCOBBIMU JIOJIIMHU (OTHOCUTEIIbHBIMU MaCCOBBIMU

KOHI_IeHTpaHI/ISIMI/I) KOMIIOHECHTOB

I[O63BJ'I€HI/IG PETHUOHOB BBIIOJIHACTCA AHAJIOTUYHO IIPOLCAYPC B OIIMCAHHOM

BbIlIE TIpuMepe (puc. 38).



23

& Paznenbi ceTkm
~ & FLUID
= PervoH 0

Pucynox 38 — Busyanuzanus nporieaypsl 100aBICHHS peTHOHA

I[J'DI BBI30Ba KOHTEKCTHOT'O MEHIO «Y JaJIMTh pErnon» MmoABCANTEC KYpCOp K
CTPOKE COOTBCTCTBYIOLICTO PCTHMOHA B ACPCBC IMPOCKTA M HAXMUTC HA IIPABYIO

KHOIIKY MBIIIH (puc. 39).

~ @ Pasnensl ceTkm
~ @& FLUID
=2 PervoH 0

YanuTb perMoH

Pucynox 39 — Buzyanuzanus npoueaypsl «Y JaiuTh peruoH»

J7is akTUBaUU MPOLEAYPHI «CKPBITH/TIOKa3aTh CETKY» PErHOHA HAXKMHTE Ha

bnar «CKpbITh CETKY ¢ paMKoi» (puc. 40).

model_air_disp_al

@aitn Opaeka 3anyck [aE@pllTON Nomolwe

B WM3MeHUTH LBeT $poHa _'$ @_ ‘éb @‘ @_ $ & (@ L= .

HacTpouTh rpaHMLIbl MaclITabupoBaHKUA
(@)

Mpenpoueccop | MoHUT|

YpOBEHb NPO3PaYHOCTH MPaHMLL

model_air_disp_al
< ACTOMHWK 5
< McTounnk 6 | V! MOKa3aTb BOAAHOM 3HaK B MocTnpoLieccope

M CKpbITb CETKY € paMKo#

< McTouHuk 7 HacTpoliku1 pewatens
< VICTOYHMK B

hd @ Pazpgensi ceTkn
- @ FLUID

1 »

HacTporikv nocTpoueccopa

1
Ha3BaHue 3HauveHue o
* Hauyanb... 2

~ TpaH... 0.7
X... 0 0.6
X.. 3 0.5
lpaH... 0.4

‘

Yo 1 &
~ IpaH... 0.2
0.1
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BusyanpHO permoH HayajabHBIX YCIIOBHM B CEKIMM «Pa3einnl ceTkn» aepesa
IpPOEKTa HWMEET BHJ NapaJUIeNICNUIea 3€JIeHOro OTTeHkKa. JlIs moJHOTO
oToOpakeHust B okHe 3D Bu3yanu3zanuu JA00aBJIECHHOTO PEruoHa, HEOOXOAUMO B
cekuun «['paHMYHBIE YCJIOBUS» JepeBa TMPOEKTOB YyOpaTh MapKepbl C

oToOpakaeMbIx TpaHull (puc. 41).

Npenpoueccop  Momutop  MNoCTNPOURCCOP

et
W parer e yronmen
W BC1_on_IN
W 8C1_on_ouT

B BC1_on_WALLY
B 8C1_on_WALL2
W BC1_on_WALL3
W BC1_on WALLA
MMAUCCE DEIRLMN

no X {m)

PO Y (M)

o Z (M)

Zrm notosa (w/c)

wme (Na)

sa1ypa (K)
that)
G

Pucynok 41 — OtobpakeHue peruoHa

[lepememiath, M3MEHATH pPa3sMEPbl PETHOHA MOXHO TOJBKO B Mpeeiax
pacdyeTHOU ceTku. J|JIsi M3MEHEHMS TpaHMIl AUarma3oHoB o X, Y, Z HeoOX0oauMo

3a/1aTh 3HAYEHHS] COOTBETCTBYIOIIUX MapaMeTpoB (puc. 42).

n Nocrnp:

tetra-test
C Napamerpe nepesamycxs
S NaPIMETDM MOENM TYRPSYNEHTHOCTH
- W Apcnepowas dasa
< HCTonon
= @ Paraems cemnn
- @ TuBt

© Perwon 1

Fasoanae Snaecrate
= TPanwua amanaiona no X (m)
X1 (m) 03

X2 (m) 03
= Tpameua aManaacna no ¥ (m)

¥1 () 03

¥2 (m) 0.3
= TPamia AManascea no Z (M)

Z1 {m)

Zzi(m)
= KOMNCHENTI CXOPOLTH NOTOKA...

E]

?

Vx (mfc) o

vy (/<) o

Vz (mfc) o

Cranmecxoe asanenne (Ma) ]

CTaTHHECKER TeMNEPITYPS (K)

MAOTHOCTE CmecH (xrfm3) 1

Maccoenie J0m Tabnwus smaven. |

eives [AliEntries

Pucynok 42 — OtobpaxeHre rpaHuIl JUAma30HOB PETHOHA
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JIns M3MEHEHHsI MPO3PAYHOCTH PETMOHA HAXKMHUTE HA KHONKY «YPOBEHBb

IIPO3PAYHOCTH IpaHUL B MyHKTE MeHI0 «HacTtpoliku» (puc. 43).

tetra-test

Daitn [Opaeka 3anyck [=EE200 Domollb

EmnBER
@

Npenpoueccop

WM3meHnTb uBeT doHa _’$ @: _{é @;‘ @1 @ -1 Pl |

HacTpouTs rpanmupl MacluTabuposaHus

MoHuT

YpoBeHb NPO3PauHOCTH rPaHML
tetra-test

~ # Oncnepcran dasa
< WICTOUHUKM
~ @ Pasnensi ceTkm
- @ TuBE

CKpbITb CETKY C paMKO#
v| MoKa3aTb BOAAHOI 3HaK B NoCTNpoLeccope
HacTpoiikv pewatens

2 PervoH 0 HacTpoiiki noctpoueccopa

o pervor1 B

HasBaHne
~ HayanbHble ycnosnsa
~ paHWua AWanasoHa no X (M)

3HayeHue

X1 (m) -0.3
X2 (M) 0.3
~ TpaHuua AuanasoHa no Y (m)
Y1 (M) -0.3
Y2 (M) 0.3
~ TpaHuua AuanasoHa no Z (m)
Z1 (m) 3
2 (m) 7
~ KOMMOHEHTBI CKOPOCTH M0...

Vx (Mfc) 4]

vy (Mfc) 4]

Vz (mfc) [
CraTnyeckoe gasnexwve (Ma) 0,1
CraTvyeckan TemnepaTypa... 293,15
MAOTHOCTL CMecH (Kr/mM3) 0,125
MaccoBble 40NH Tabnwua 3...

Pucynoxk 43 — HacTpoiika npo3paqyHOCTH FPpaHUI] PETHOHA

B okne 3D Busyanmzamuu oToOpakaeTcs TOJIBKO BBHIOPAHHBIA B JIepEeBE
IpoeKTa peruoH. s nepektoueHuss Ha 0TOOpakKeHHE IPYroro peruoHa HaXMHUTE

Ha COOTBETCTBYIOIIUI PETHOH B JIepeBe MpoeKTa (puc. 44).

tetra-test

®ann [paska 3anyck HacTpoiku [Nomouls
- (S ol
< |

MNpenpoueccop

<

%

&6 | ¢ OO g B2 LS E

MoHnTOp  MocTnpoLeccop

tetra-test
~ # OwcnepcHas dasa
< MCTOUHUKN
~ @ Pasnensi ceTku
- @ TusE

*® PermoH 1

Ha3sBaHue
~ HavanbHble ycnoswna
~ [PaHWLa [1anasoHa no X (M)
X1 (M)
X2 (m)
~ TpaHWua AuanasoHa no Y (m)
Y1 (m)
Y2 (M)
~ paHWLa AnanasoHa no Z (M)
Z1 (M)
Z2 (M)
~  KOMMOHEHTbI CKOPOCTH MO...
Vx (m/c)
Vy (m/c)
vz (M/c)
CraThueckoe AaBnexve (MNa)
CTaTuyeckan Temneparypa...
MnoTHocTe cMec (kr/m3)
Maccosbie aonn

3HayeHue

-0,5

0,5

-0,5
0,5

n o

- ooo

293,15
1
Tabnwmua 3...

Pucynox 44 — OtoOpaxeHue pernoHa
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Ecnu pernon He BhIOpaH B JepeBe MPOEKTa, TO OH HE OTOOPAKAETCS B OKHE
3D Busyanuzanuu (puc. 45).

tetra-test
@ann [paeka 3anyck HacTpoikn [Oomollb
E
Y

MNpenpoueccop

FPEY A0 @ 269 e B2 AR

Y

MohnuTop | MocTnpoleccop

tetra-test

~ # OncnepcHan dasa
VCTOUHMKI

~ @& Paspenbl ceTku

- @ TuBE
=® PervoH 0
=@ PervoH 1
HazBaHwe 3HaueHHe

Pucynox 45 — Bun oxna 3D Busyanusaiuu, KOrjia peruoH He BbIOpaH

JUist ynaneHusi peruoHa HeoOXOJUMO MOABECTH Kypcop K BBHIOPAaHHOMY B

JIepeBe MPOEKTa PETHOHY M HAXKATh HA MPaBYIO KHOIKY MBITIH (puc. 46).

& Paznensi ceTkm

~ & TUBE
F"E."I'HDH 0 YNanwuTe permoH i
=2 PervoH 1

Pucynok 46 — Buzyanuzanust npoueaypsl «Y 1aauTh pErHOH»

[Ipu nobGaBiaeHWH B MPOEKT COJEpIKallleld HECKOJIbKO Pa3liesioB pacyeTHOU

CETKH KaXXJOMY U3 COOTBETCTBYIOIIMX Pa3/IeIOB MOKHO HA3HAYUTH CBOU PETHOHBI
(puc. 47).
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[DBG] :
[DBG] :
[DBG] :
[DBG] :

3 border conditien W_1_2D
4 border conditien W_2_2D ,
5 border conditien CRI_2D

cgns parse ok

, type UserDefined B
type UserDefined
, type UserDefined

Pucynoxk 47 — PervoH nepBoro paszeia CeTKH

Ka)KI[OMy N3 PCrMOHOB MOJKHO 3a1aTb COOCTBEHHEBIE rpaHuObl JUAITa30HOB

II0  OCiIM. HpH MNCPCKIIIOUYCHUHU MCKAY PCruOHaMuM OHHM AaBTOMATHYCCKH

o0HOBIISIOTCS. B okHe 3D BH3yanm3auu €IuHOBPEMEHHO OTOOpaKaeTCs TOJIBKO

OJIH peruoH (puc. 48).

Mpenpoueccop | MoHuTop  MocTnpoueccop
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g 0.012 0063 -0.055 0.047
Crat... 101226 -
JNor (]3]
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[DBG] =
[DBG] =
[DBG] =

4 border condition W_z_2D
5 border condition CRI_2D ,
cgns parse ok

, type UserDefined
type UserDefined

Pucynox 48 — Pervion BTroporo pasjeina CeTKA

5.1.2.5. Ilaneab uHCTPYMeHTOB «Kamepa»

I[JISI HN3MCHCHUA IMO3MIUMOHUPOBAHUSA CCTKH HGO6XO,Z[I/IMO HCITIOJIb30BATH

COOTBETCTBYIOIIIME KHONKY Ha MaHeau HHCTpYMeHTOB «Kamepa» (puc. 49).



28

SOV P

Pucynok 49 — Ilanens unctpymentoB «Kamepa»

HpI/I HaXXaTh1 Ha OAHY M3 KHOIIOK MOJCJIb 0T06pa>1<aeTc;1 B COOTBETCTBHH C

yKa3aHHBIMH OCsMH KoopauHat. [lpumep oroOpaxxeHusi (pOHTAIBHOIO BHIIA

pacyeTHoi obnactu (puc. 50).

MpoekT 3

@aidn [paeka 3anyck HacTpoWku [lomollb

DeBERX P B @ O ORY S EEAoN
G

Mpenpoueccop | MoHuTop = [MocTnpoueccop

MpoekT 3
&t MapaMeTpbl YUCNIEHHBIX METOLOB
[ napametpsl pacyera 3agaumn
[©) KomnoHeHTbI
+ @ Martepuansl
+ @ TIpaHWuHble yCnoBHs
& XMMUYecKue peakumm
C' Napametpbl nepesanycka
S MapameTpsbl MofieNM TYpBYNeHTHOCTH
v MucnepcHan dasa
+ @ Pasgenbl ceTku

HasgaHwne 3HayeHwne
ba3oBbl... run
BbixodH... out
KaTanor... tracks
Katanor... chk
WMA CG... Tube_s1_10_v2.cgns

Pucynok 50 — Pacuetnas o6macts (Bua criepenn)

5.1.2.6. Ilanesb MHCTPYMEHTOB «OTOOpaKEHUS

[Tanenp  wHCTpyMEHTOB  «OTOOpakeHHS»  AKTHBUPYET  IPOLEAYPHI
BKJIFOUEHUSI M OTKJIIOUeHUsS HMH(popManuu o0 o0bekTe B okHe 3D Bu3yanmmzanuu
nyTeM HaxaTtus Ha cheayromme KHonkHu: «lloka3arb pacueTHyro CeTKy»,
«Ilokazate rpanunbl ob6mactu», «llokazate ocu», «llokazaTte pasMepe» u

«IToka3ath 1BETOBYIO mKaIy» (puc. 51).



Pucynoxk 51 — I[Tanens uHCTpyMEHTOB «OTOOpasKEHUS

Knomnka «IlokazaTh pacyeTHyI0 CETKY» BKIIIOYAET/OTKIIOYAET OTOOpaKeHHE

pacueTHOM ceTku (puc. 52).
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X
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B

b
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O
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Pucynox 52 — Buszyanuzanusi pacueTHOM CETKH

Knonka «Ilokazate rpaHuiibl 06JacTH» BKIIOYAET/OTKIIOYaeT 0TOOpakeHne

rpaHuIl pacueTHOM o0jacTu Ha ceTke (puc. 53).
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Pucynoxk 53 — Busyanuzaius rpaHul] pacueTHOM 001acTu

Knomnka «Ilokazarh ocw» BKITIOYAET/OTKIIIOYAET OTOOpaKEHHE OCE B OKHE
3D Buzyanuzanuu (puc. 54).

Pucynok 54 — Busyanu3zaius oceit

Knonka «Iloka3atb pa3Mepbl» BKJIIOUAET/OTKIIOYAET OTOOpakeHue

pa3MepHO MIKajbl Ha ceTke (puc. 595).
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Pucynoxk 55 — Buszyanuzanus pasMepHOW IIKaJIbI

5.1.2.7. TlaHeJib HHCTPYMEHTOB «3aMyCK»

Ha nanenu HHCTPYMCHTOB «3anyc1<» JOCTYIIHBI KHOIIKH!: ((TpaHCJ'II/IPOBaTI)

MPOEKT», «BBIMOIHUTE TPOEKT» U «OCTAaHOBUTH UCTIOJIHEHUE) (puc. 56, 57).

& B

Pucynok 56 — IlaHens HHCTPYMEHTOB «3aImycKk»

Pucynok 57 — Knonka «TpanciupoBath IpoeKT

B cnyuae ycnenrHoi TpaHCISLUU MOSIBUTCS COOTBETCTBYIOIEE COOOIIEHUE
(puc. 58).
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HMHdopMauma X
@ TpaHCAAUKMA YCNELHO 3aBeplieHa

| @ok

Pucynok 58 — ndopmanimoHHOe OKHO

Ecnu TpaHchsius BBIMOJNHEHA YCIEIIHO, OTKpoeTcs (aiioBbIil MPOBOJHHUK,
B KOTOPOM HEOOXOJUMO BbIOpATh KaTaJOr AJisi COXpaHEHUs (ailioB TpaHCISAIUU.
®aiinel coxpansres B nogakaraiorax «RUN» u «YAML» B obmem katanore. B
noakaranore «RUN» nHaxonutcest pacuetHas cetka B ¢popmate CGNS, noakartaior
«OUTy», mogkaramoru «CHK», «TRACKS». B monkaranore «YAML» HaxoguTcs
pacueTHasl CeTKa U nmojikaTaior (ailyioB KOMIIOHEHTOB ra30BOM Cpe/Ibl MJIN CBOMCTB
xKuakoctu B popmare YAML.

B caydyae ommOKkM TpaHCHSALUMU MOSBUTCS COOTBETCTBYIOIIEE COOOIIEHUE

(puc. 59).

e TpaHCNALWA HE BbINOJHEHA.

| @ok

Pucynok 59 — Bug okHa mpu ommOKe TpaHCISIUN

[Tocne ycnemHoro BBINOJHEHUS TPAHCIALMM MPOEKT MOKHO 3aIyCTUTh Ha
BBIMIOJIHEHHUE, I ATOr0 HEOOXOAMMO B MEHIO «3amyck» BbIOpaTh IyHKT
«BBITONHUTE NMPOEKT» WIM HAXaTh HAa KHONKY «BBINOJHATH MPOEKT» HAa MaHEIU
UHCTPYMEHTOB «3aIyCK».

IIpu ycnemHoM 3amycke npoekra B noakatanore «OUT» cozmaercs katanor

«SILO» ¢aiinel BeinonHeHus npoekta B popmarax SILO u ROOT (puc. 60).
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Pabouuii cton tetra-test.solver run out silo =

Tube_s1_10_v2_step_000000.root
Tube_s1_10_v2_step_000100.root
Tube_s1_10_v2_step_000200.root

Tube_s1_10_v2_step_000300.root

Pucynok 60 — Karasor «silo»

Knomnka «OcTaHOBUTH UCIIOJTHCHUEC) IMPUHYAUTCIIbBHO OCTAaHABJIMBACT PACUCT

0e3 coxpaHEeHUs AOMOJIHUTEIbHON KOHTPOJIbHON TOUKH.

5.1.3. IMapameTpsl

K pesynabTaram mMozenupoBaHUs OTHOCUTCS MAacCUB JIaHHBIX, COJAEp KalUN
MH(POPMALIMIO O MOJyYEHHBIX 3HAUEHUAX Oa30BbIX MAapaMETPOB B KAXKIOW TOUKE
pacueTHoM oOmactu. [loxm ©a3oBBIMHM mMapamMeTpaMH MOHUMAIOTCS OCHOBHBIC
napaMeTpsl pabouero mpouecca B MOACIUPYEMOM OOBEKTE.

B oxne BXOJHBIX ITapaMETPOB MPCACTABIICH CIIMCOK PACUYCTHBIX ITapaMETPOB.

5.1.3.1. Ceknusi «ba3oBble napaMeTpb»
Cekuusi «ba3oBble mapameTpb» COAEPKUT OOILIME HACTPOMKH, KOTOpPbIE

COXpaHATCS B KaTajore mpoekra (puc. 61):

- bazoBelii karasior s TnpoBeleHUs pacyeTa (IyTh OTHOCUTEIBHO

KaTajiora, u3 KOToporo npoBOAMUTCA 3aIlyCK pacqua);

- BrixogHoll kataynor - ums KaTtajora Jyisl 3aliCH BBIXOJHBIX (hailJIoB ¢

pe3yabTaTaMu pacdera OTHOCUTEILHO 0a30BOT0 KaTajora,

- Karanor mig TpaeKTOpHM YacTHUI] - UMS KaTajiora Jjisl 3aliCH BbIXOIHBIX
GailyloB TpaeKTOPUN YACTUI] OTHOCUTEIBHO BBIXOJHOTO Kartajora (MOXeET

OTCYTCTBOBATh, B ’TOM CITydae UCIOIb3YETCsl 3HAUEHUE TI0 YMOTYaHUIO «tracksy);
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- Karanor mjis KOHTPOJIBHBIX TOUYEK - MMs KaTajora sl 3anmucu (aiaoB

KOHTPOJIbHBIX TOYUCK PE3YJIbTATOB PaCuYCTa OTHOCHUTCIBHO BBIXOAHOI'O KaTaJiora,

- Hmsa CGNS-¢aiina ¢ pacdyeTHON CETKOH OTHOCHTENHHO 0a30BOTO

KarTaJjora.

08.12.22 test - 0 &

@ain [paeka 3anyck HacTtpoiku [lomolb
FeRERXN EiI"TY A0 @ D¢ d B2 A 20
ern

Mpenpoueccop Monutop Moctnpoueccop

08.12.22 test
b MapameTpbl YNCIEHHBIX METOAOB
MapameTpbl pacyeTa 3agaym
(@ KomnoHeHTbl
+ # Martepmansl
+ @ TpaHuuHbie ycnosus
& Xvmnyeckne peakumn
C Napamerpsi nepesanycka
S MapameTpbl Mofenu TypbyneHTHocTH
b @ Nucnepcran dasa
» @ Paspnensi ceTkn

Ha3zsaHue 3HayeHue
Ba30BbIil KaTanor run
BbIXOAHOW KaTanor out
KaTanor AN1A TpaekTopuid yacThy,  tracks
KaTanor 418 KOHTPO/bHbIX Todek  chk
WMms CGNS daitna nozzle_tes..

Pucynox 61 — Cekmus «ba3oBbie mapaMeTphl» IepeBa MPOeKTa

5.1.3.1. Cexkuus «IlapaMeTpsbl YMCJIEHHBIX METOI0B
Cekmmst  «[lapameTpsl YHMCIEHHBIX METOAOB» COACPKHUT  CIEAYIOUINE

napameTpsl (puc. 62):

- «Yucno Kypanrta-®Opunpuxca-Jlesu (CFL)» - mapameTrp HCHOJIb3yeTCs
JUTSL OTIPEJICIICHHS TIIara UHTETPUPOBAHUS 110 BPEMEHHU W MOXKET OBITh 33J71aH B BHJIC

OJIHOTO YHMCJIa WM TaOJIULIbI 3HAaYeHUH KaK (PyHKLHUU OT BpEMEHH;

- «AOcomoTHasE HEBsI3ka TOYHOCTH pemieHus Metoga HerioToHa» mnpu
BOCCTAHOBJICHUH 3HAYECHUU IIPUMHUTHUBHBIX (HEeKOHCEpBaTUBHBIX ) u3

KOHCEPBAaTHUBHBIX MTEPeMEHHBIX (pHc. 63);
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- «MakcuManbHOE  KOJHMYECTBO I/ITepaHI/Iﬁ METOAA HeroTonay» Impu
BOCCTAHOBJICHHUH 3HAYCHUH IMPUMHUTHUBHBIX (HCKOHCCpBaTI/IBHBIX) u3

KOHCCPBATUBHBIX IICPEMCHHBIX]

- ((HOpiIIIOK AUCKPCTU3allUU 110 ITPOCTPAHCTBY ITOTOKOB KOHCCPBATHBHBIX

MNCPCMCHHBIX Ha TI'pPaHAX AYCCK)», IIApaMCTP MOXKCT IMPUHHUMATL 3HAYUCHUA Owml

(puc. 64);

- «CxemMa HHTETPHPOBAHHUS TI0O BPEMEHW», PEAIM30BAHHBIC BapPHAHTHI:
Euler (cxema Diinepa 1-ro mopsnka), RK2 (cxema Pynre-Kyrra 2-ro mopsiaka)

(puc. 65);

- «Mcnonp3oBanue MOAUPUIIMPOBAHHONW CXEMbI pacyueTa I'paJUEHTOB Ha

rpansx SymPlaney», napameTp MoKeT NpUHUMATh 3HaueHus «truen u «false» (puc.
66).
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Pucynox 62 — Cekmus «IlapaMeTpsl UNCIEHHBIX METO/IOBY JIEpEBa MPOCKTA



36

08.12.22 test

Qadin [paska Janycx Hactpoikw  [Jomouus

PePRBRN AGQ<s @ oo e Al B2 L 2 E
(@) 3

Npenpoueccop  Mowntop  NocTnpoueccop

08.12.22 test
25 BazoBbie NapaMeTps
B Napaserpi: pacyera 3anavm
© KomnowenTs:

+ A Marepuanst
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Halsanne 3navenne

Mucno Kypanta-Dpuapnxca-fiesn Tabnnua 3nave...
ABCOMOTHAR HEBAIKA METOAA HHIOTOK

MaKCMMANBHOE KONMNECTBO W i MeT0/13 HboToNa
TIOPAROK TONMOCTH NPH pacieTe 0
CXEM3 MHTErDUDOBAKMR NO BPEMEKH Euler
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Pucynok 63 — JIo6aBneHHbIe TapaMeTphbl

MakcMManbHoe KONMYECTBO MTepauni MeToda HetoToHa [
MNopaaok AMCKPeTH3auMK No NpocTpaHcTey 1
Pucynok 64 — Busyanuzaius npoueaypsl BBIOOpa 3HAaUCHHs ITapaMeTpa
«ITopsiIOK TOUHOCTH MPU PACUETEN

CxemMa WHTerpupoBaHHWA No BpemMeHH

RK2

Pucynoxk 65 — Busyanuzarus nporeaypsl BBIOOpa 3HaUCHUsI ITapaMeTpa
«CxeMa UHTETPUPOBAHHUS IO BPEMEHU»

CXemMa MHTErPUPOBAHWA MO BPEMEHH true
Mcnonb30BaHne MoAUMGHULMPOBAHHOM CXEMbl PacyéTar...
Pucynok 66 — Busyanuzamust npoiieypsl BHIOOpa 3HaUCHHUs TapaMeTpa
«Hcnonp3oBanre MOAU(PHUIIMPOBAHHON CXEMBI pacdyeTa IpaJleHTOB Ha TPaHsIX
SymPlane»

5.1.3.3 Cexnus «IlapameTpsl pacyera 3a1a4m»

Cexkmmst «IlapameTpbl pacueTta 3a1a4m» COACPKUT CIEIYIOIINE MapaMeTphl
(puc. 67):

- «Dusnyeckoe BpeMs pacueTay;

- «Yacrtora (B mIarax) COXpaHEHHUs KOHTPOJIbHBIX TOYEK pacyeTa;

3HA4YCHHUC, paBHOC 0, OTKJIIOYACT 3allMCh KOHTPOJIbHBIX TOYCK,
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- «YacroTa (B marax) BbIBOJia IPOTOKOJIa pacueTay; 3HaueHue, pasHoe 0,

OTKJIXOYACT BBIBOA HA OKPaAH;

- «Yacrorta (B marax) COXpaHEHHUS pPe3yJbTaTOB» B BBIXOJHBIC (ailyibl

(silo) Ha muck; 3HadeHue, paBHoe 0, OTKITIOYAET 3aMuch (PailyIoB HA JWCK;

- «Yacrora BbIBOJA Ta6J'II/IHBI BPCMCHMN)» - HIal' BBIBOJA Ta6J'II/II_IBI BPCMCHHA
HCIIOJIHEHMS COCTABHBIX YacTeH pemarcirsi; 3Ha4CHHUEC, PaBHOC 0, OTKJIIOYacT BBIBOJ

Ta6J'II/IHBI Ha 5KpaH;

- «HMcnonb3oBaTh  ycpemHeHwe» — (iar akTHUBAlMKU  MPOUEIYpPHI
OCpEeJTHEHUS B MIPOIIECCE pacyeTa, MOXKET MPUHUMATh 3HAaYeHUS «truey» uiu «falsey;
NpU 3aJaHUM 3HA4YEHUs «true» JOMOJHUTEIIBHO CUMUTHIBAETCS IEpEMEHHAs

«HauanpHOE BpeMs yCpeaHEHUS»;

- «HauvanpHOoe Bpemsi ycpeaHeHUs» (YUCIO € IUIaB. TOYKOM) - BpeMs
(3amaercs B CEKyHJax) Hadajla OCPEIHEHHUs IOJEH B XOJ€ HECTalMOHAPHOTO
pacuera, HCIOJIB3YeTCS TOJBKO B ciiyyae akTuBauuu ¢unara «Mcnonb3oBath

YCpEOHEHHEN;

- «XUMHUYECKHEe peakiuu» - (jar akTUBAIMM pacueTa TOPEHUs, MOXKET
npuHUMaTh 3HadeHus «true» wim «false», mpu 3amanum 3HadyeHus «false»

napaMeTphl U3 CEKIIUU «combustiony UTHOPUPYIOTCS:

- «Pecrapr pacueray - ¢Quar akTHBaIMM pecTapTa pacuera U3
COXPaHEHHOW KOHTPOJBHOW TOYKH, BO3MOXKEH TOJILKO C PE3yJIbTaTOB pacuera,
MOJyYEHHBIX HA WICHTUYHOM pa30MEeHHH 3a/1a4u O MpolieccaM, JOMOIHUTEIbHbIE

napaMeTphl 3aj1at0Tcs B ceknn «IlapameTpsl mepezanmyckay;

- «Pacyer BS3KMX cjaraeMpix» - (bnar dKTHUBAllMUM pacdcTa BA3ZKHX

ciaraeMbiX B ypaBHeHusAX HaBbe-CTokca;

- «MopnenupoBanue TypOyneHTHOCTH» - (uar aktuBamuu LES monenwn
TypOysneHTHoCcTH (Moaens CMaropumHCKOro), TpeOyeT akTHUBAaIlMU TapameTpa

«Pacuer BsI3KHX cJ1araCMbIX»,
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-  «MogenupoBaHue JUCHEPCHBIX IIOJICU»

- (dumar MoACIUPOBAHUS

AUCIICPCHBIX ojeu u TpaCKTOpI/Iﬁ qacTul, MOXCT IPUHHUMATbL 3HAYCHUSA «truey»

wmn  «false»; mpu

3aJaHuN

3HAYCHUA

«/Iucriepcuonnas ¢aza» UTHOPUPYIOTCS.

®ain [paBka 3anyck HacTpoitku [lomoulb

[~ i m a
) |
Mpenpoueccop | MoxuTop | MocTnpoueccop

08.12.22 test
33 BasoBble napameTpbl
4l NapameTpbl YNCIEHHBIX METOL0B

TapameTpbl pacdeTa 33Aadu
KOMMNOHEHTbI

+ & MaTepuans

+ @ IpaHUuHbIe YCNOBHS
&2 XMMMUYecKne DeakLUMu

HasBaHne
DU3NUECKOe BPEMA PacyeTa
4acToTa COXPaHEHMA KOHTPO/bHBIX TOHEK
YacToTa BbIBOAA NPOTOKD/1A pacyeTa
YacToTa CoXpaHeHUA pe3ybTaTos
YacToTa BbIBOAA TabAMLLI BPEMEHK
MCnonb3oBaTh ycpeaHeHue
HauanbHoe BpeMs YCpeHeHns
XUMHUeCKe peakumu
PecTapT pacyeTa
PayeT BR3KMX CN1araembix
MogennpoBaHue TypByneHTHOCTH
MogeMpoBaHVe AMcnepCHbIX Nonedi

& a

3Ha4yeHne
1
1000

1000
1000
false
0

false
false
false
false
false

<

+

08.12.22 test

Q FReBeE S

«false»

0.01257309

napaMeTpbl U3 CEKIUHU

Pucynok 67 — Busyanuzanus npoiieypsl BEIOOpa 3HaU€HUH MapaMeTpoB pacyeTa

3aa4n

5.1.3.4. Cexuusa «KoMnoHeHTbD»

Cekmust «KOMIOHEHTBD) COMEPKUT WHMOPMAILIMIO O KOMIIOHEHTaX CMECH,

3aIaHHBIX B pacuere. [Iponeaypa nodaBaeHrss KOMIIOHEHTA MTOKa3aHa Ha puc. 68.
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08.12.22 test

@aiin [paska 3anyck HacTpoitkn [omollb

DeRNBRE B/FPEY 609 9 o000 ee @i
&rm

Mpenpoueccop | MouuTop  MocTnpoueccop

08.12.22 test =
& Ba3osble NapameTpb
&b NapameTpbi YNCNEHHBIX METOA0B
NapameTpbl pacueTa 3anaqm
~ (@ KommnoHeHTbl
@ test
(@ KomnoHeHT 2
- & Matepuansi
= B FanasBnsooan searanes o

HasBaHwne 3Ha4yeHwne

Wma KOMMOHEHT 1

Tvn Fluid

MNyTb K panny

IHTanbnuA obpasosaHna ([x/kr) "]

FasoBas noctoaHHas ([x/(kr-K)) 287
TennonposogHocTs (BT/(M-K)) Tabnuua 3HaveHwit
BaskocTk (Ma-c) Tabnwuua sHaYeHnin
Ko3dduumeHT monekynapHoin andbysnum rasa (M2/c) Tabnwua sHaueHwi
TennoemkocTs ([x/(kr-K)) Tabnuua 3HaueHni

Pucynok 68 — Iponienypa mo0aBaeHs] KOMIIOHEHTA

Tun mo0aBIEeHHOTO KOMITIOHEHTa MOKET MpPUHUMATh 3HadeHus «solid» u

«fluidy» (puc. 69).

HaseaHwue 3Ha4YeHue
KmA comp
Tun
MyTk K ¢ain

YTo K baitny Fluid

BAskocTs (Ma-c) .
Pucynok 69 — Beibop THma KOMIIOHEHTOB

Eciu 3amano 3Hauenwe «solid», oToOpaXkaroTcs CleAyIOIINe MapaMeTpbl

(puc. 70):
- TennomnporomHocTs (BT/(M:K));
- IImotHocTs (Kr/M3);
- Temnoemkocts (JIx/(xkr-K));
- Temmnepatypa Tepmudeckoro pasnoxerus (K);

- VYjenbHas TemioTa TEpMHUUECKOTro pasnoxkenus ([x/kr);
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- TGHHOHpOBO,IIHOCTB TCPMUYICCKHU PA3IOKUBUICTOCA MaTrcpuaia

(B/(m-K));
- TemnoeMKoCTh TEpMUYECKH pasiiokuBIerocs marepuana ([x/(kr-K));

- [InoTHOCTH TEPMHUYECKHU PA3IOKUBILIETOCS MaTeprana (Kr/m3).

HasBaHwe 3Ha4yeHWe
HMma Al
Tun solid
MyTb K dainy
TennonposofHOCTh (BT/(M-K)) Tabnuvua sHaYeHWA
MnoTHOCTE (Kr/m3) Tabnvua 3HaYeHWH
TennoemMkocTsb (X /(kr-K)) Tabnunua sHaYeHWA
TemnepaTtypa TepMHUYecKoro pasnoxeHua (K) 2500
YOensHana TENN0Ta TEPMHUYECKONO pasnoxeHnan (Jx/kr) 3e+06
TennonpoBoAHOCTE TEPMHUYECKW PA3NOXMEBLIEroca MaTepuana (BT/(M*K)) Tabnuvua sHaYeHWA
TennoeMKoCTb TEPMUYECKH Pa3NoXWBLLIErocA MaTepHana (O /(Kr*K)) Tabnuua 3HavyeHWA
MAOTHOCTE TEPMHUYECKKW PA3/IOXKUBLLETrOCA MaTeprana (Krfm3) Tabnuua 3HaYeHWA

Pucynox 70 — ITapameTpbl koMnoHeHTa TUra «solid»

Ecnu 3anano 3nauenue «fluid», To oToOpaxaroTcs cleayromie napaMmeTpsl
(puc. 71):

- Duranenus odpazoanus (x/kr);

- T'azoBas mocrostaHas ([[x/(kr-K));

- Tennonposonnocts (BT1/(M°K));

- Bssxkocts (I1a-c);

- Koaddumuent monexynspHoit nuddy3uu raza (M2/c);

- Temmoemxocts (JIx/(kr-K)).

Ha3zBaHwWe 3HaueHWe
Kma KOMMOHEHT O
Twvn Fluid
MNyTe K danny yaml/material_properties/gas/c
IHTanenwa obpazoBaHnA (Jx/kr) 0
raszoBanA noctoAHHaAa ([x/(kr-K)) 287
TennonpoeoAHOCTE (BT/(M-K)) Tabnwuua 3Ha4YeHWA
BAskocTb (Ma-c) Tabnwvua 3HaYe HWIA
KoadduureHT MmonekynApHoi auddysnKn rasa (m2/c) Tabnwua 3Ha4YeHWA
TennoemkocTb (A /(Kr-K)) Tabnwuua 3Ha4YeHWA

Pucynok 71 — ITapamerpsl komrioneHta tuma «fluid»
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[TapameTpsl KOMIOHEHTA MOTYT OBITh 33JaHbl BPYYHYIO WM 3arpy>KEHbI U3
koHuryparonHoro Y AML-¢aiina cBOHCTB KOoMIOHeHTa (mpu Hamuuuu). Js
3TOro HeoOXxoauMo HaxaTh Ha «lIlyTh k dailiny» B cekunn «KoMroHeHTB» aepeBa
POEKTa U yKa3aTh IMyTh K HEMY B OTKPBIBIIEMCS (ail;IoBOM MPOBOIHUKE.

JUig ynajieHuss KOMIIOHEHTa MOJBEIUTE Kypcop K J00aBICHHOMY B JIepeBE
IIPOEKTa KOMIIOHEHTY, HA)XMHUTE IIPaByK) KHOIIKY MBIIIM M TMOATBEPAUTE €TI0

yAaJICHUE B MOSBUBIIEMCS OKHE (puc. 72)

MpepynpexgeHune b

o Bbl 48 ACTBUTENBHO XOTHTE YAANTE KOMMNOHEHTbI:

KOMMNOHEHT 12
@ Het Qaa

Pucynok 72 — Ilpenynpexnenue o0 yaaleHnd KOMIOHEHTa

I[JIH MNEPEUMCHOBAHUA  KOMIIOHCHTA IIOABCAHUTC KypCOp K HMCHHU
KOMIIOHCHTA B ACPCBC IIPOCKTA, HAXKMHUTC JICBYIO KHOIIKY MBI W BIIMIINUTC HOBOC

Ha3BaHME BMECTO TEKYIIET0, BBIICICHHOTO CUHUM LIBETOM (puc. 73).

~ (@ KomnoHeHTHI
Air
@ KomnoHeHT O
B XuMn4eckne peakumum

HazgaHwe 3HadYeHue
Mma Air]

Pucynok 73 — OxHO ¢ Ha3BaHWEM KOMIIOHEHTa

HoBoe HazBanme Takke oToOpaswTcs B TaOJIWIC 3HAYCHHH THUIIOB I'PaHUII

(puc. 74).

~ @& [paHWuHbIE ycNoBMA
v| I INLET
v/ I OUTLET

MaccoBble JonM
v Il w_2 A

v/ Il CRrI -

- KomMnoHeHT Maccosan fons
Ha3BaHue 3HauyeHne

Tun Jo3ByKoBOWM NOTOK (S...

Mma w1

Maccoeble gonum Tabnuua sHa4eHWA

MonHoe gaeneHue (Na) 100000

MonHasa TemnepaTtypa (K) 298,15 D otMena ok

KWMHeT4eCcKana 3Heprua Typoy...
YenbHan CKOPOCTb KMHETHYE. .. T T

Pucynox 74 — Tabnuiia ¢ KOMIIOHEHTaAMU
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Ilocne 4ero 3amanTe 1yl KOMIIOHEHTA COOTBETCTBYIOLIME TIPAHUYHbIC
YCIIOBUS:

CBepx3BYKOBOI IOTOK;

J103ByKOBOM TIOTOK;

CB00OO/IHOE BBITEKAHUE;

DOUKCUPOBAHHBIN MACCOBBIN ITPUTOK.

B Ttabnuue «MaccoBble noiu» cymMMa 3Hau€HUN 00s3aTeNbHO JIOJDKHA
paBHATbCS  €IMHMIIE, B TPOTUBHOM  CIly4a€  BBIBOAUTCS  CIEAYIOIIEE

npenynpexiaenue (puc. 75).

MaccoBble BoAH x

KomMnoHeHT Maccosan ponna

gas

HyperCubeTetra

HekoppekTHoe 3HaueHWe. CymMmma Jlo/xkHa bbITb paBHa 1!

ok

@oTtmena &J
Pucynok 75 — Ilpenynpexaenue B Tadnuie «MaccoBble 10T

Jlsist copTUpoBKM 3HaueHUW B Tabmuiax cekimu «KoMmmoHeHT cmecu» ot
MEHBIIIET0 K 0OJIbIIeMy U HA000POT HAXKMHUTE HA HAa3BaHUE TMapaMeTpa B TaOIuIe

(puc. 76, 77).
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TennoeMKoCTh ®

o > 1 L CoXpaHnTL| | 3arpyauTh | Mpeofpazosath B KOHCTAHTY
Temnepatypa, KTk TennoémrocTb, Jx/(kr*K}

300 1006
525 1035
750 1089
975 1137
1200 1178
1425 1217
1650 1256
1875 1303
2100 1370
2325 1496
2550 1732
2775 2139
3000 2735

Qommena | @ok

Pucynok 76 — [Iponienypa copTUpOBKH 3HaUEHUH B TaOIHIIE (OT MEHBIIIETO
K OoJbIIIEMY)

TennoeMKOCTh x

+ - T 4 CoxpannTs | 3arpyanTs  Npeobpa3osars B KOHCTAHTY
Temnepatypa, K1 & TennoémrocTs, O/ (kr*K)

3000 2735
2775 2139
2550 1732
2325 1496
2100 1370
1875 1303
1650 1256
1425 1217
1200 1178
875 1137
730 1089
525 1035
300 1006

Qormena | Dok |

Pucynox 77 — Ilpouenypa copTupoBKa 3Hau€HHUI B Ta0IUIE (OT OOJIBIIETO
K MEHbILIEMY)

5.1.3.5. Ceknusi «MaTepuaab»
Cexkuuss  «Matepuansl»  COACpXKUT HMHPOPMALIMIO O  Marepuanax,

HCIIOJIb3YCMbIX B ITIOCTAHOBKC pvaeTHOfI 3aJa4H. MaTepI/IaJII)I moaApasaAC/IAt0TCA Ha
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ra3oo0pa3uble W TBepable. [ mobaBneHus warepualia HAXMHUTE KHOIKY
«/lo0aBuTh MaTepuam» Ha MaHEIH MHCTPYMEHTOB (puc. 78), MpU 3TOM CO3AaeTCs

COOTBETCTBYIOIIAsl CeKIMs B JiepeBe Tmpoekra («TBepabie Marepuaibh»/

«["a3000pa3Hbie MaTepUaIb»).

08.12.22 test

Dain Mpaeka 3anyck HacTpoitku [lomollb

PeRPBRX FEy B ® JHO DR H B2 A LR
@ »H

Npenpoueccop =~ MoHuTop | [MocTnpoueccop

08.12.22 test =
(@ KomnoneHT 0
~ A Matepuansi
~ i rasoo6pasHble maTepuanbi
| Marepuano
~ ® Teepable MaTepuansl
® Martepuan 1
» @ IDaHWYHble VCA0BMA r
Ha3spaHue 3HaueHue
s Martepman 0
KoMNoHEeHTbI Tabawnua sHaveHMA

0.012-67509

Pucynox 78 — Ilponienypa no6aBieHus Marepuaia

Ta6nuna 3naueHnii «KOMIOHEHTH» MO3BOJISIET aKTUBUPOBATH KOMITOHEHTHI
MO OTJEJBHOCTH. B HM)KHEW 4aCTH OKHa PaCIOJI0XKEHbI KHONIKK «BKIIIOUUTH BCE»

n «BBIKITIOUNTH BCC», OOAHOBPEMCHHO BKJIIOYAIOMIME MJIM BBIKIKOYAIOIMINC BCC

KOMIIOHEHTHI B CITUCKe (puc. 79).

KoMMNoOHeHTEI x

MmA raaouﬁpamor{) KOMMOHEHTAa @nar McNoNbL30BaHWUA
KoMMNOHeHT 1

KOMMNOHeHT 2

BK/IOYMTE BCe | | BbIKIOYMT BCe @ormena

Pucynok 79 — Busyanuzanus akTUBallui KOMITIOHEHTA
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JIyist Mcnosib30BaHUSI B pacueTre HEOOXOIUMOTO KOMIIOHEHTA aKTUBUPYWUTE

draar B rpade «dDaar HCIOIB30BaHMS B COOTBETCTBYIOIIEH cTpoke (puc. 80).

KoMMoHeHTbI X

MmA Fa3OUﬁD33HOFD KOMMNOHEeHTa @nar McNoNbL30BaHWA

KomnoHeHT 1

KomMnoHeHT 2 v

BKJIIOYMTE BCE | | BLIKJIOYMTE BCE ©ormenHa @ok

Pucynox 80 — OkHo Tabnuiibl 3HaueHN « KOMIOHEHTH) ¢ aKTUBHBIM (hi1arom
HCTIOJIb30BaHUS

B CCKIIMH «TBCpIIBIC MaTcpuabl» ACPCBA IIPOCKTA MOIKCT OBITH TOJIBKO

(0105051 aKTUBHBLIA KOMIIOHEHT. Ecim Ha3HaA4YuTHL OIHOBPEMCHHO AKTHMBHBIMH BCC

KOMITOHEHTBI, Ha 3KpaH BBIBOJIUTCS MpeaynpexacHue (puc. 81).

HyperCubeTetra x

30eck MOXET BbITb TONBKO OJWH aKTUBHbIA KOMMNOHEHT!
| Qok |

Pucynox 81 — OkxHO ¢ mpeaynpexacHueM

5.1.3.6. Cexknusi «I'paHnYHbBIE YCTOBHD)

JIJIsl akTUBAIMM KOHTEKCTHOTO MEHIO, BKITIOYAIOMIET0 KHOMKH «CKPBITh BCE
rpanuiel», «llokasate Bce Tpanunp» U «llokazarh WHGOpPMAIMIO O CETKE»
MOJIBEIUTE KypCOp K CTpoke «[ paHWYHBIC YCIOBHS» B JEPEBE MPOCKTA U HAKMUTE

Ha MPaBYyIO KHOIKY MBbIIIH (puC. 82).
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Mpenpoueccop . MoHuTop | [ocTNpoUeccop

08.12.22 test =
CKpbITb BCE FPaHWLLbI

MNoka3aTk BCe rpaHvLUbI

MNoka3aTe MHGOPMaLMKD O CeTke

0 & CWRA TAD

Pucynox 82 — I1pouenypa BbI30Ba KOHTEKCTHOTO MEHIO

JIJist OTKITIOUEHUS OTOOpaKEHHS BCEX IPAHMI] PACUETHOU 00JIACTH HAXKMUTE

Ha KHOMKY «CKpBbITh BCE TpaHUIlbD (puc. 83).

MNpenpoueccop = Monutop  [MocTrpoueccop

MNpoekT 1 =
2 Basosble NapameTpbl
ED napaMepr\ YHUCNEHHBIX METOO0B
MapameTpbl pacyeTa 3afaym
» [@ KoMnoHeHTbI
+ & MaTepuansl
W INLET
W OUTLET
=< W_1
w2
N cri =

HaseaHue 3Ha4yeHue

Jlor ®

13:12:54.343 [INF]: Preogram start

13:12:55.891 [INF]: Found application configuration path "/home/u/.config/HyperCubeTetra”

Pucynox 83 — Buzyanuzanust mporienypsl «CKpBITh BCE€ TPAHHIIBD

Jlis BKITIOYEHHS] OTOOpa)KeHHsI BCEX T'PaHUIl pacueTHOM 00JacTh HaKMHUTE

Ha kHoMKY «Iloka3zaTe Bce rpanuib» (puc. 84).
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Mpenpoueccop | Monutop  MocTnpoueccop

MpoekT 1
¢ BasoBble NapaMeTpbl
ED napaMeTph\ YUCNEHHbIX MeToA0B
[i NapameTpe pacueTa 3agaun
+ (@ KoMnoHeHTbI
+ & MaTepuansl
v B INLET
v W OUTLET

HaseaHue 3HayeHue

JNor =]
13:12:54.343 [INF]: Program start
3:12:55.891 [INF]: Found application configuration path "/home/u/.config/HyperCubeTetra"

Pucynoxk 84 — Busyanuzauus npoueaypsl «[lokazaTs Bce rpaHULIb

Jlnis BbI30Ba OKHA ¢ MHPOpPMAIUEH 0 ceTKe HaKMUTE Ha KHOMKY «IlokazaTsh

uHpOpMAIIHIO 0 ceTKe» (puc. 85).

WMHpopMauma o ceTke X
Tvn ceTkun: TeTpasapuyeckasn
Konuyecrso y3noe: 7564
Qox

Pucynox 85 — OxHO ¢ nHpOpMaIne 0 CeTKe

JUIst BBI30Ba KOHTEKCTHOIO MEHIO MOJIBEIUTE KypcOp K IpaHULE B JIEPEBE
POEKTa U HAXMUTE Ha MPaBYIO KHOINKY MbIIH (puc. 86). MeHI0 coCcTOUT u3

CJEAYIOIIUX MYHKTOB:
- «lloka3ath rpaHuily» JJIsl BKJIFOUCHUS/OTKIIFOUCHUS TPaHUIIbI;

- «lloka3ath TpaHWIly CETKH» JUIsl BKIIOUEHUS/OTKIIOUCHUS TPAHUIIBI

CETKH;

- «KomupoBars mapamerpsl u3» ISl TaONULBI ¢ UMEHAMH U THUIaMH

T'paHull JOCTYIIHBIMU IJIS KOITUPOBAHUS
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- ((KOHI/IpOBaTB napaMeTpbl Ha» JJIA BBbI3OBa Ta6JII/IIIBI C HMCHaAMH H

TUTIaMU TPAHMIL IOCTYITHBIMU ISl KOMUpoBaHus (puc. 87).

MNpenpoueccop | MouuTop = lMocTnpoueccop

08.12.22 test 2

Pucynox 86 — Iporemypa BpI30Ba KOHTEKCTHOTO MEHIO TPAHMII

KonupoBaTk MapaMeTphbl Ha... X

MMA rpaH1Lbl TUn rpaHnLbl

1IN Teeppaan crerka (Wall)

2 ouT Teeppan crerka (Wall)

3 WALL1 Teeppgan cTeHka (Wall)

4 WALL2 Teeppan crerka (Wall)

5 WALL4 Teeppaan crerka (Wall)
OTMEHNTb

Pucynok 87 — OkHo ¢ Tabnureit mapaMmeTpoB IPaHHUII

JIJ1st i3MEHEHHUs TUTIA TPAHMIIBI, HY’)KHO HAa3HAYNUTh HEOOXOAMMOE 3HAUYCHHE
B KOHTEKCTHOM MEHIO. THIl TPaHHUIIBI MOXET MPUHUMATh OJHO W3 CJEAYIOIIUX
3HaueHuit: «BryTpennuit wuntepdeiic (Internal)», «Ilnockocth cummeTpun
(SymPlane)»,  «Tepmas  crenka  (Wall)»,  «CBepx3ByKOBOW  TOTOK
(SuperSoniclnlet)», «Jlo3BykoBoit morok (SubSoniclnlet)», «CBobomHOE
ucrteyenre (SubSonicOutlet)» wnmum «DPUKCUPOBAHHBI MaCCOBBI  pacxoj

(SubSonicMassFlux)» (puc. 88).

rnpoexr 1

~ @& [paHnyHbIe YCAOBHA
INLET

v M OUTLET

Hassaune 3HaveHune
NnockocTs cnmmeTpun (SymPlane)
Teepnan crexka (Wall)
Ceepx38yxoBon NoTok (SuperSonicinlet)
Ao3syxoson noTox (SubSonicinlet)
Caoboamoe ucrevenne (SubSonicOutlet)
DUKCHPOBaHHbIR MaccoBbii pacxoa (SubSonicMassFlux)

Pucynok 88 — Ilponienypa 3amanust THMa rpaHULlbl
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[Ipy w3MeHeHUM THUMAa TPaHUIBI OTOOPA3UTCS COOTBETCTBYIOIIAs HOBas

MKOHKa (puc. 89).

& IpaHW4HbIE YyCNOBMA
vl é IN
ouT
V| =X WALL2
v [ wALL3
v k= WALL4
v =¥ WALL1

Pucynok 89 — Busyanuzaius nporexypbl 3a1aHus TUTIA TPAHUIIBI

Jus tuma rpanunsl «TBepmas crenka (Wall)» moryt ObITh 3a1aHbI

«TemmoBsle rpaHndHbIC yeIoBHUs» (puc. 90), Bkimtouarorue (puc. 90 — 93):

«Temmneparypa Ha crenke (K)»,

- «lInotHoCTh TEMIIOBOTO NOTOKA (BT/M2)»,

- «[InoTHOCTH TeMI0BOrO NOTOKA C conpoTuBieHueM (Bt/m2)»,
- «Temneparypnsiit koaddunuent (B1/(K-m2))»,

- «ComnpspkeHre TBepI0il ¥ ra3000pa3Hoi (Pazby.

-

HazBaHue 3HayeHue
Tvn Teepaan cteHka (Wall)
MmMA WALL2
~ TennoBble rPaHUYHbIE YCIIOBMA
Tun
TemMnepaTypa Ha cTeHke (K)

TemnepaTtypa

Tennoson NOTOK
TennoBoM NOTOK € CONPOTHBNEHWEM
ConpAXeHWe TBepAoi U razoobpasHoi dasbl

Pucynox 90 — OxHO nepeBa MPOEKTOB C MapaMeTpaMy TEIUIOBBIX TPAHUYHBIX

YCIIOBHM
HazeaHue 3HayeHne
Tvn Teepaan creHka (Wall)
Mma WALL1
* TenjoBble rpaHN4YHbLIE YC/IOBKMA
Tin Temnepartypa
TemMnepaTtypa Ha cTeHke (K) 0

Pucynok 91 — Ilpornenypa 3agaHust TEIIOBBIX TPAHUYHBIX YCIOBHI
(Temnepartypsl)
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HazBaHue 3Ha4yeHune
Tun Teepaan cTeHka (Wall)
MmMA WALL1
~ TennoBble rPaHWYHbIE YCNOBKA
Tvn TennoBoi NOTOK

MnoTHOCTL TENNOBOro NoToka (BT/m2) 0
PI/ICYHOK 92 — Hpouez[ypa 3aJaHus TCIUIOBBIX I'PAaHUYHBIX YCJIOBI/Iﬁ
(TerI0BOrO MOTOKA)

HazBaHwe 3HayeHwWe
Tun Teepnan creHka (Wall)
KmA WALL1
* TennoBble rpaHWYHbIE YCIOBMA
Tun TennoBoiA NOTOK C CONPOTUBAEHUEM
MNoTHOCTE TENNOBOro NoToka (BT/M2) 0

TeMnepaTtypHbIid Ko3dduumneHT (BT/(K*M2)) 0

Pucynok 93 — IIpornenypa 3a1anust TEMIOBBIX TPAHHUYHBIX YCIOBHIM
(TEIUI0BOTO MOTOKA C COIPOTUBIIEHUEM )

Jlist Tuna rpanuilsl «CBepx3ByKOBO#M MoTOK (SuperSoniclnlet)» MoryT OBITH
3aiaHbl cienyromme nmapametpsl (puc. 94): «lasnenue (I1a)», «Bekrop ckopoctu
(m/c)», «MaccoBeie nonu», «llmotHocTs (kr/M3)», «Temmneparypa (K)»,
«Kunernyeckas sHeprusi TypOyineHTHOCTH (M2/c2)» u  «YnaenbHasi CKOPOCTh

KUHEeTH4YecKoi suepruu (1/c)».

HazeaHue 3Ha4yeHwe
Tin CBEepX3BYKOBOMA NOTOK ...
Mma ouT
Jaenenue (Ma) 100000
~ BekTop CKOpOCTH
Vx (m/c) 10
Vy (M/c) 0
vz (M/c) 0
MaccoBsle 0onu Tabnuua 3HayeHWiA
MnoTHOCTb (Krfm3)
Temnepatypa (K) 298,15

KMHeTWYecKan IHeprua TypOyneHTHoCTH (MA2/ch2)
YOenbHasa CKOPOCTE KMHETHMYECKOW 3Heprin (1/c)

Pucynok 94 — Ipouenypa 3aganus napaMeTpoB ISl TUTIA TPAHUIIBI
«CBepx3ByKoBOi1 MOTOK» (SuperSoniclnlet)

Jnst tuna rpanuubl «J{o3BykoBoi motok» (SubSoniclnlet)» Moryt ObITH

3aaHbl caenayrounme napamerpel: «MaccoBele nonau», «llonHoe nasnenue (Ila)y»,
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«[lonnas temnepatypa (K)», «Kunernueckast sneprust TypOyneHTHOCTH (M2/C2)»

u «Y enpHas CKOPOCTh KHHETHYeCKo# aHepruu (1/¢c)» (puc. 95).

HazgaHwe 3HadYeHwe
Tvn J03BYKOBOW NOTOK |
HMMA ouT
Maccoeble gonwu Tabawvua 3HavyeHniA
MNonHoe gaeneHue (MNa) 100000
MNonHaa TemnepaTypa (K) 298,15

KuHeTW4yeckan 3Heprua TypbyneHTHocTH (M"2/ch2)
YAenbHaA CKOPOCTe KMHETHYECKOW 3Heprim (1/c)

Pucynox 95 — IIponeaypa 3aanus napaMmeTpoB JIJIsl TUTIA TPAHUIIBI
«Jlo3BykoBoii moTox» (SubSoniclnlet)»

s THIA IpaHULIbI «DUKCHUPOBAHHBIN MacCCOBBIN pacxon
(SubSonicMassFlux)» MoryT ObITh 3a/laHbl CIEAyIOIIME TapameTpbl: «MaccoBble
nonmy, «[lonmnas temneparypa (K)», «MaccoBsiil pacxon (kr/c)», «Kunetuueckas

HEeprus TypOyJeHTHOCTH (M2/c2)» u «YHaenbHas CKOPOCTh KHUHETUYECKOU

sHepruu (1/c)» (puc. 96).

HazeaHwe 3Ha4YeHune
Tun D UKCMPOBaHHbLIA MacCoB...
Mma ouT
Maccoeble gonu Tabnuua 3HaYyeHWH
MonHaa Temnepatypa (K) 298,15

MaccoBbli pacxog (Kr/c)
KWHeTH4eckan 3Heprua TypbyneHTHoCTH (M~2/c"2)
¥OenbHaA CKOpOCTE KMHETHYECKOH 3Heprim (1/c)

Pucynox 96 — IIporieaypa 3amanus mapaMeTpoB JIJIsl TUTIA TPAHUTIBI
«DukcupoBaHHbI MaccoBbIi pacxos (SubSonicMassFlux)»

5.1.3.7. Cexkuusi «XXuMHU4YeCKHE PeaKmum»

Cexkunsi «XUMHUYECKHE PEAKLUHUW» COIACPKUT TNEpeYeHb W 3HAUYCHUS

napaMeTpoB JIsl pacueTa npoiecca ropeHus (puc. 97):
- «Temneparypa BocriamereHus (K)»;

- «TeopeTI/Iqecxoe COOTHOIIICHUEC KOMIIOHCHTOB» — OTHOIICHUC MAaCCOBBIX

pacxonoB "Oxygen/Fuel mass ratio: KO = Mox/Mfuel" (6e3pazmepHas BennyuHa);
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- «KommnoneHT «OKHUCIUTENbY (CTpOKa; OJUH HN3 KOMIIOHCHTOB Tasa,

3a/laHHBIX B CEKIIMM MaTepuasl);

-  «Komnonent «loprouee» (CTpoka;, OJMH M3 KOMIIOHEHTOB Ta3a,

3aJIaHHBIX B CEKIMU MaTepuaiiel);

- «KomnoneHnT «lIpoaykTel cropanus» (CTpoKa; OOUH W3 KOMIIOHEHTOB

rasa, 3aJlaHHbIX B CEKUMU MaTepuaiibl).

08.12.22 test o x

®aiin [lpaska 3anyck HacTpoiku [loMolys

Dw@RX
@ |

Npenpoueccop | MonuTop = MNocTnpoueccop

A0 < @ o000 H P2 A AE

08.12.22 test =
» @ lpaHWuHbIE yC10BMA
C' NapameTpel nepesanycka
= MapameTpbl MoAe N TYpEYNeHTHOCTH
v # NucnepcHan dasa
3 @ Pazpgensl ceTkm

HassaHue 3HauyeHue
TemnepaTypa BocnaameHeHna (K)
TEEPETH‘-IE(K{)E COOTHOLUEHHWE K...
KOMNOHEHT "OkucauTens”

KomnoHeHT "loprouee”
KomnoHeHT "MpoaykTsl cropaHmua”

Pucynoxk 97 — Ilpouenypa 3ananusi mapaMeTpoB CEKIMN « XUMUYECKUE PEaKIIUM»

5.1.3.8. Cekuus «I[lapameTpsl nepe3amycka»

Cexuusi «Ilapametpbl mepesamycka» (pectapTa) BKIIOYAET CIEAYIOIINE

napameTphl, COOTBETCTBYIOIIUE COXPAHCHHIO C 3aJIaHHONW KOHTPOJIBHOM TOYKH
(puc. 98):

- «UMwms daiinay - ums aityia ¢ mapameTpaMu repesamycka pacueTa;

-  «OOHysneHue pacrpeieseHuii HCTOYHHUKOBY» - MOXKET NPUHUMATD

3HauYeHue «true» u «falsey;
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- «llepesamyck pacyera IS XOJIOMHOW TIPOAYBKH» - iar MOXKET
npUHUMAaTh 3HaueHue «true» u «false» (o ymolyaHUI0) W JIOMyCKaeT

HCIIOJB30BaHUC PA3JIMIHOIO KOJIMYCCTBA KOMIIOHCHTOB IIPH IIEPE3AITyCKE pacucTa,

- «KOMIIOHEHT ra3oBOM cMecHu» - KOMIIOHCHT, KOTOpBIfI HCIIOJB3YCTCA
Cly4dac pecTtapTa IOCIeC XOJIOAHOM INPpOAYBKH, AKTHBCH TOJIBKO [JId 3HAYCHMHA

«true» ¢uara «Ilepe3amyck pacuera ¢ KOHTPOILHON TOUKMY.

08.12.22 test - b0 X

@ann [lpaeka 3anyck HacTtpodkw [Jomouwe

Dw@REX
@ |

Npenpoueccop | MonuTop = MNocTnpoueccop

A0 < 9 o000 o F2 NS0

08.12.22 test =
» @ rpaHW4HbIE YCIOBMA
B¢ XvMWUYECKVE peaKLmm
< MapameTpbl MoJeNn TypByNeHTHOCTH
» ¥ [WcnepcHan dasa
+ @ Pasnensi cetkun

HassaHue 3Ha4yeHwe
1mA daina
O6HyneHne pacnpeseneHni NCTOYHVKOB false
Mepe3anyck pac4eTa Ansa xonogHon npoayskn false
KOMMOHEHT ra3zoBoi cMecH

Pucynox 98 — Ilpornienypa 3amanus mapaMeTpoB mepesamycka

Eciu ¢nar «Pecrapt pacueray B «llapamerpax pacuera 3amadm» He

aKTUBUpOBaH, cekuusa «llapamerpsl mepesamycka» He oToOpakaeTcs B JiepeBe

IPOEKTA.

5.1.3.9. Cexknus «IlapameTpsnl Moe/ 1 TYPOYJT€HTHOCTI»

Hnsa cexunn «IlapameTpbl Moaenu TypOyJIEHTHOCTH» MOTYT ObITh 3aJaHbl

CJIeIyIOIME 3HAUYCHHUS [TapaMEeTPOB.

[Ipu BeIOOpE Moaenu TypOynenTHOCTH «LES» (puc. 99):

- «Koncranta CmaropuHckoro» - pekomenayemoe 31auenue 0, 1;
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- «TypbynentHoe uucno [Ipanaris» - pekomenayemoe 3nayerue 0,9.

08.12.22 test - b0 X

@ann [lpaeka 3anyck HacTpodkw oMol

PebERX Fat G @ o000 B Ao
@ |

Npenpoueccop | MowuTop =~ MNocTnpoueccop

08.12.22 test =
# Martepuano
~ @ Teepable mMaTepuansl
@ Matepuan 1
» @ IpaHW4HbIE YCI0BMA
B XMMWYeckune peakumm
' NapameTpel nepesanycka
» ¥ Nucnepcuas dasa
.y .

Pammnms s ears

HassaHwe 3HauyeHne

Mopens TypByneHTHoCTH LES v
KOHCTaHTa CMaropuHCKoro 0,1
Typ6yneHTHoe yncno MNpaHaTns 0,9

Pucynok 99 — Ilponenypa 3aanust napaMeTpoB sl MOZENN TypOYJIEeHTHOCTH
«LES» (Smagorinsky)

[Ipu BBIOOpEe Momenu TypOynenTtHocTH «k-omega SST» (3HaueHus c¢
UHACKCOM | COOTBETCTBYIOT cCTaHAapTHOM Moxaenu k-omega, 3HaueHUs ¢

WHJIEKCOM 2 COOTBETCTBYIOT CTaHAapTHOM Moaenu k-epsilon) (puc. 100):
- «TypOynentnoe uuciuo [Ipanaris» — 3HaueHue no ymomauanuo 0,9;
- «TypOynentHoe uucno llImuara» — 3HaueHue mo ymoauyanuio 0.8;

- «Hcnonp3oBaHne NPUCTEHOUYHBIX (PYHKIIHID — 3HAUEHUE IO YMOITYAHHUIO

«falsew;
- «beta_star» — 3Hauenue no ymomyanuto 0,09;
- «beta 1» —3nauenue no ymoadanuto 0,075;

- «beta 2» — 3nauenue o ymouanuto 0,0828;
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- «sigma kl» — 3HadyeHue no ymoadyanuto 0,5;

- «sigma_k2» — 3Hauenue no ymonuanuio 1,0;

- «sigma_oml» — 3Hadenue no ymonuanuio 0,5;

- «sigma_om2y» — 3HadyeHue mno ymondanuio 0,856;
- «gamma_1» — 3HaueHnue no ymosdanuto 0,5555;
- «gamma_2» — 3HadeHue 1o ymonuanuio 0,44;

- «kappa» — 3nauenue no ymomuanuio 0,41;

- «al» —3nauenue no ymomyanuto 0,31;

«use wall functions» - ¢mar 3agaHus UCMOJb30BAaHUS MPUCTCHOUYHBIX
byHKIUA (MOXET TPUHUMATh 3HA4YeHUs «true» wim «false», Mo ymoiayaHUIO

«truey);

- «MwuHUMaTbHOE 3HAYEHUE KUHETUYECKON SHEPTUU TYpOYJIEHTHOCTH) —

3Ha4YeHue 1Mo ymoiyanuio 1e-08;

- «MwuHUMaNbHOE 3HAYEHUE OTHOIICHUS TypOYJICHTHON K MOJEKYJISIPHOU

BS3KOCTH» — 3HaUEHHUE 10 yMoadyanuio 1e-08.

08.12.22 test

Oaitn Npaeka 3anyck Hactpoitkn [lomouwp

PeMBREX PEY A @ FHS VUG H B2 LS
[N N |

Npenpoueccop | MonuTop  MocTnpoleccop

08.12.22 test
& Xumunyeckue peakumm
C' Napametpbl nepesanycka

MapameTpbl Mogen TYpEyeHTHOCTH
~ # OucnepcHas dasa
< McTounukm

Hassanve 3Ha4eHne
Mogens TypByneHTHOCTH k_omega_SST
Typ6yneHTHOE YMcno MNpaHaTna 0.9
Typ6yneHTHoe yncno LMKATa 0.8
Mcnonb3osaHye MPUCTEHOUHBIX GYHKLNMIA false
beta_star 0.09
beta_1 0.075
beta_2 0.0828
sigma_k1 0.5
sigma_k2 1.0
sigma_om1 0.5
sigma_om2 0.856
gamma_1 0.5555
gamma_2 0.44
kappa 0.41
al 0.31
MUH. 3HaYeHUE KUHETUNECKOM 3HEPTK TYPBYNEHTHOCTH 1e-08
MuH. OTH! TYp HOWM K MO. 0f BA3K... 1e-08

Pucynox 100 — Ilponienypa 3amanust mapameTpoB
Mozenu TypOynenTHoctu k-omega SST
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[Ipu wucnonp3oBanuu Mojenun  TypOyiaeHTHoctu — «k-omega  SST»
HeoOXoauMo 3amaTh mapameTpbl «Kunerndeckass sHeprus TypOyJIEeHTHOCTH
(M2/c2)» m «YpaenbHasi CKOPOCTh KMHETHYECKOW 3Hepruu (1/c)» B TUIax rpaHwuil
«CBepX3BYKOBOM IIOTOK (SuperSoniclnlet)», «Jlo3ByKOBOM ITOTOK
(SubSoniclnlet)», «®uxkcupoBanHbli MaccoBbli pacxoj (SubSonicMassFlux)»

(puc. 101):

Mpenpoueccop ~ Mowntop  Mo<TRpoueccop

Mpoexr 1 -
KOMMOMeNTLE
+ & Marepuanst
= @ [paHMuHBIE yenoamnn
v W OUTLET
v Bw
v Rw2
v MR
B Wi, BOVIAAG DOV
Haspanne 3nauenne
Tun COEPXIBYXOBOR NOTOK ...
Wmn INLET
JAaenenwe (Na) 100000
* BexTop (kopocTh Z
Vx (Mfc) 10 y _~0.055
Vy (/) 0 1
Vz (mfc) 0 L P
Maccosnie ponm Tabnuua InaveHnin . _~0.023
NnoruocTe (krfm3) 0.00%-

Temnepatypa (K) 298,15 o
~2/ch 0.0125009
KuHETHYECKaR IHEPTHA TypOyneHTHOCTH (MA2/cA2) "

YACNBHEA CKOPOCTH KUHETHUECKOR IHeprunm (1/¢)

4039

~0.007

Nor D00

Pucynox 101 — [Iponenypa 3aganus mapamMeTpoB
TUTst MoJieH TypOyneHTHocTr k-omega SST

5.1.3.10. Cekuus «Aucnepcuas ¢ga3za»

Cexmust  «JlucnepcHast  ¢asza» COACPKUT TMapaMeTpbl Il pacuera
TPAeKTOpUM  JBIDKCHHMS  YacTUI/Kamenb  (JarpaHXeBbIX  KBa3WYacCTHUI]) W
uHOpPMAITMI0O O UX CBOMCTBAX M HCTOYHHMKAX, W3 KOTOPBIX KaIlIH/9acTUIIBI

BBOJISITCS B OTOK (puc. 102).
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HazBaHwe 3HaueHwne
MmA NoaBaemoro KOMNoHeHTa
MyTb K hainy
Mogenb pacyeTa ABHKEHWA YacTHL, transient

BpemA Ha4ana pacyeTa ABMXeHWA YacTul
WMHTepBan BpeMeHW A0 NepepacyeTa ABVMKEHWA YacTul,

@nar ynpasneH1A 3anvcbio TP3KOB false

JonNoNHUTENbHBIE NPOBEPKH false

Moaens ncnaperua (rasmdrkaumm) basic

rasndrLMpOBaHHbLIA KOMMOHEHT

Use breakup model true

Mopaens apobnenun TAB

YMCNo KBa3MYacTHU ANA Kaxaoro gpobnexnna 10

= MojaBaeMblil KOMNOHEHT

NnoTHOCTk (Kr/m3) Tabnuua 3HaYeHWIH
TennoemKkocTb (x/(kr-K)) Tabnwua 3Ha4eHn
YnenbHaa TennoTa ucnaperuna (Jx/(kr-K)) 226000
Temnepatypa kunexnna (K) 0
MoBepxHOCTHOE HaTAXeHKe (H/m) Tabnuua 3HayeHwi
BA3KOCTh XKWAKOCTH (Ma*c) Tabnuua sHa4YeHWiA

Pucynox 102 — [Iponienypa 3agaHus mapamMeTpoB JUCTIEPCHOMN (ha3bl

Cekuusi coepKuUT OOIIME HACTPOUKH MPOEKTA:
- «/MMs momaBaeMoOro KOMIOHEHTAY;

- «Twum mogaBaeMoro KOMIIOHEHTa» - MOKET IPUHUMATh 3HaUYeHHS «fluidy»

n «solidy;

- «lytp x ¢aitmy» — nyts g0 KoHburypanmonHoro YAML-¢aiina co
CBOMCTBaMU KOMITOHEHTA (33a€TCsI OTHOCUTEIIBHO PACTIONIOKEHUS UCIIOTHIEMOTO

daiina pemarens);

- ((MOI[CJ'II) pacucTra ABHMIKCHHA YaCTHUID» - MOXKCT IIPHHHMATh 3HAYCHHC

stready (TpaekTOpHast MOJIENb) U transient (HeCTaIlOHAPHAS MOJIEIIb);
- «Bpewms Hauana pacuera IBUKEHUS YACTHUID;
- «MHTepBan BpemMeHH 710 nepepacueTa JIBKCHUS YaCTHUID;

- «®mar YHOpPaBJIICHUA 3aIIUCBIO TPO3KOB» - MOKCET IPUHHUMATb 3HAYCHUC

«truey» u «false» (Mo ymom4anuto);

- ((I[OHOJ'IHI/ITCJ'II)HLIC IMPOBCPKHU» - HCIOJB3YCTCA OJIA OTIAAOYHBIX U

JAUAarHOCTHYCCKUX ueneﬁ, MOJXKCT NPUBOJUTH K HCKOTOPOMY 3aMCIAJICHUIO paCUuCTa,
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-  «®nar axkTUBAIMM MOJEIW JAPOOJICHUS YacCTHIl», 3HAUYCHHE «truey
TpeOyeT 3aJaHus  JOMOJHUTEIBHOW TMOJCEKIMU MapamMeTpoB  «Mojaenb
npobnenus»: «Mogens apobnenusi» (TAB) n «Uucno KBa3M4acTHI] A1 KaXKI0TO

JTpOOJICHUS;

-  «®nar axTHBallMA MOJEIW WCIIAPEHMS YaCTUL», 3HAYCHHE «true»
TpeOyeT 3aJaHusi MapaMeTpoB  JIOMOJHUTENbHOM  moxacekuuu  «Mogenb
ucnapeHus»: «Mogenb ucnapenus (razupukanuun)» u - «l'azupuuupoBaHHBIN

KOMIIOHCHT» (HMH KOMIIOHEHTA ra30BOM CMCCH, B KOTOPOM HAXOJUTCA LIElCTI/ILIEl).

B noacexuu «Monens ucnapenus (razudukaiyim)» JOCTYIHbBI CISAYIOINE

MOJICIIH:
- basic;
- Spalding - moaens ucnapenus CrioiauHra;

- solid_gasification - »smnupuyeckuii 3aKOH Ta3sU(pHUKAIMA TBEPIBIX

qaCTHI.

B 3aBucumMocTu OT BBIOpaHHOW Monenu wucnapeHus (rasudukaruu) s

Pa3HBIX THIIOB MATCPHUAJIOB JOCTYIIHBI JOIMOJTHHUTCIIbHBIC ITapaMETPhI.

Jlist matepuanoB tuna «solidy:

- Tewmmneparypa razudukarmu (K).

Jlnst matepuanos Tuna «fluidy»:

- VYnenbHas Temiora ucnapenus (x/kr);
- Temneparypa kunenus (K);

- JlaBnenue HackImeHHoro napa (I1a);

- IloBepxnocts HaTskeHUs (H/M).
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Ecnu B cexnum «llapameTpsl pacuera 3agaun» i ¢uara «MoaenupoBaHue
JUCIIEPCHBIX IIOJIEW» YCTAaHOBJIICHO 3HAYECHHME «true», MpU TPAHCIALUU U
COXpaHEHMM IIpoeKTa B  nojakartaiore mnpoekra «YAML»  karanora
«component_properties» co3JaeTcs KOH(UTypallMOHHBIN YAML-@aiin
KOMIIOHEHTa AucrnepcHoi (as3pl. B mpoTMBHOM ciyyae mapaMeTpbl KOMIIOHEHTA

JTUcTiepcHOM (pa3pl UTHOPUPYIOTCS, MAapcHHT ¢aiina He mpoucxoaut (puc. 103).

Npenpoyeccop MowunTop No<cTnpoueccop

Npoexr 1
X Bazoswie napameTpel
&b TTaPaMETPLI NHCIEHHBIX METOA0S
1 NapaMeTphl PACNETa 3aa0MM
= [©) Komnonenrns
© Komnowewt 0
© axr
+ A Marepuansi
v @ fpannumsie yonooma
& Xnmuyeckne peakumm
C napamerps: nepesanycxa
2L NapameTp mogenn Typbynentwocrn
. Ancnepcuan dasa
+ @ Pazsens cetxm

Halsanue 3naqenne
DUINNECKOE BPEMA PICYET
HacToTa COXPAHENHA KONTPONLMLIX TOYEK
YaCcToTa 8518033 NPOTOKONA PACHETA
HACTOTA COXPAHEHHA PEIYNLTATOB

Wenonelonate ycpeanenne false
HauaneHoe BPeMA YCpeAHeNnn 0
XHMUIECKIE PeaKUmH true 0.00%
PecTapt pacuera false <
PayeT BAIKKX CAraembix false 0.012~g"009
Mogennposanne TypSyneHTHOCTH false
| MOAENMPOBAHME QNCNEPCHOMMBIX NONER true |

Pucynok 103 — [Ipouenypa 3aganus napaMmeTpoB NPy MOJEITUPOBAHUU
JVCIIEPCHBIX TOJIEU

B CCKIIMH «I[I/ICHepCHaH (1)a3a» HMCCTCA BO3MOKHOCTBH 3arpy3uTb paHCC

TpaHCIUPOBaHHBIN (paitn ¢ mapameTpamu koMmrnoHeHTa (puc. 104).
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Model_air - O X

®ain [paeka 3anyck HacTpoilku [lomollb

FeNERX PE Y A Q@ OO D
Sr N

Mpenpoueccop = MoHuTOop | [MocTnpoueccop

Model_air =
£ Xmmuyeckme peakumn
' NapameTpsl nepesanycka
= [apameTpbl MOAENN TYPOYNEHTHOCTH
JAwcnepcHan dasa
< MCcTOYHWKN -

HaseaHue 3HayeHue
MM#A Nofasaemoro Komno... Project
Twun nogasaemoro komno...  solid
MyTb K dainy |vaml/material_properties/solid/comp_pr...| 4
Mopgent pacyeTa ABMXKeH... transient 0.5
Bpema Hayana pac4eta g...

WHTepBan BpeMeHmn Ao N...

dnar ynpaeneHWa 3anuck... false

JlononHuTenbHble npose... false

@dnar akTMBaumMm mogenm ... Ffalse

®dnar akTMBaumMm mogenm ... false

* TMoAaBaeMblid KOMMNOHEHT

MAOTHOCTH (Krfm3) Tabnuua 3HaYeHWA
TennoemkocTb (Ox/(K... Tabnuua 3HaveHwin
TemnepaTypa rasmmk. ..

Pucynok 104 — Y cnemnblit mapcunr (aiiaa KOMIIOHEHTa

I[J'ISI 3aaHrs 30HbI HMCTOYHHMKA BBOAA JKHIAKOCTH HAXMUTC Ha CTPOKY

«crounuk» B nepeBe npoekta (puc. 105).

@ann [paeka 3anyck HacTtpoikn [Nomouws

PeREBRN Erm: 8 € 96002
&» N

Npenpoueccop | MonuTop  MocTnpoueccop

PSP

08.12.22 test =
= MapaMeTpel MOAENH TypOYNeHTHOCTH

~ # HOucnepcHan dasa
~ < MCTOYHHMKK

MeTOYHMK O

» @ Pazgenbl ceTkm

HaszsaHue 3HayeHue
KoNM4YecTBo TPaeKTopWi
* KoOpAWHaThl LeHTpa (M)
X (m) -0,07
Y (M) 0
Z(m) 0
* HopMask K N0CKOCTM MCTOYHMKS
X 1
Y 0
Z 0
Paguyc 061acTU-NCTOYHMKE 0,00916667

HayanbHaa ckopocTk YacTu, (M/c)
¥ron pacnbina yacTuu (rpan.)
HayanbHbIi guaMeTp yacTuy (M)
HauanbHasa TemMnepaTypa vyactvu (K)
MaccoBbIi pacxof XKnakocTh (kr/c)

Pucynox 105 — [Iporenypa 3agaHust HCTOYHUKA
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OnucaHre KaxIO0ro MCTOYHMKA YacTUL HAYMHAETCS C  Ha3BaHUsA
«McTtounnkXX», roe XX - HOMEp 3anmucu B Hymepanuu HayuHas ¢ 0. Kaxnapii
pPEruoH ompenenser 001acTh UCTOYHMKA YAacTHULl, B Ipelenax KOTOpoil 3anarrcs
COOTBETCTBYIOILLIAE 3HA4YCHUS [IapaMeTPOB. YacTuupt PAaBHOMEPHO

PaCpCACIAIOTCA 110 INIOIaA HCTOYHHKA, KAK I10 YTy, TaK U I10 paanycCy.

K dncny 3amaBaeMbIx mapaMeTpOB OTHOCSITCS:

- KOJIMYCCTBO MOZACIMPYEMBIX TP aCKTOpI/Iﬁ gactug AJid  OaHHOI'O

UCTOYHHKA,;
- KOOPAMHATHI IEHTPA NCTOYHUKA YACTHIL;
- HOpMaJlb K IJIOCKOCTH UCTOYHMKA YACTHII;
- paanyc o0JaCTU-UCTOYHUKA YACTULL;
- MOJyJIb BEKTOPA Ha4aJIbHOM CKOPOCTU YaCTHIL;

- yroJ paciibljia 9aCTull OTHOCHUTCIIbHO HOPMAJIHU K IIJIOCKOCTH MCTOYHHKA

- HaydaJIbHBIA JUaMeTp yacTull (MOHOJUCIIepcHas ¢aza).;
- HavaibHas Temneparypa yactull (K);

- MAacCOBBII pacxo/1 KUAKOCTH Yepe3 JaHHbIN UCTOYHUK (KI/C).

IIpu n00aBJIeHUA KOMIIOHEHTa 151 YCIICIIHOU TPAHCIIALUH,
kKoH(purypanmonueii  YAML-¢aiin 3Toro KOMIOHEHTa  COXpaHSETCS B
noakatagore «COMPONENT PROPERTIESy», koTOpbIii HaXOIUTCS B KaTajaore
TEKYILEro MPOEKTa C paclIupeHrueM .solver.

[Ipy 3amaHuu HaYaJIbHOW TEMMEpPATyphbl Kalelb CIEAYET YYHUThIBaTh, YTO

OHA HE MOXKET MPEBbIIATh TEMIEPATYPY KUMNeHUs xuakoctu (puc. 106, 107).



®ain [paska 3anyck Hactpoidkm [omoue

EE—Aul P ECE &8 <
oy 2 |

Npenpoueccop MonuTtop MocTnpoueccop

2|12 E

08.12.22 test =
S MapameTpel Mogenn TypOyAeHTHOCTH

NucnepcHas dasa
~ < UCTOYHWKH

3 @ Pasgenbi ceTku

HassaHue 3HaueHue
KonuyecTso TpaekTopui
~ KoopAWHaThl LEeHTPa (M)

X (M) -0,07
Y (M) 0
Z(m) 0
- HopMam: K NNOCKOCTH UCTOYHMKE
X 1
Y 0
z 0
Pap,myc 06NacTH-UCTOYHMKE 0,00916667

HauyanbHas ckopocTb HacTmu, (m/c)
Yron pacnbina 4actuy (rpad.)
HauanbHbIlf AMaMETP YaCTH
HayanbHas TemMnepaTypa Yyactuu (K)
MaccoBbIM pacxom, XMAKoCTH (Kr/c)

Pucynok 106 — [Ipouenypa 3aganust Ha4aJIbHOM TeMIiepaTyphl Kareib

08.12.22 test

@ain [paeka 3anyck HacTpoiiku [lomolle

PenBkx PEm Y AR Q OSBRSS
S

Mpenpoueccop | MonuTop | [MocTnpoueccop

08.12.22 test =
C' NapameTpsl nepesanycka
<3 [apameTpbl MOgenn TypEyneHTHOCTH
JAucnepcHas dasa
< MICTO4HMKM

~ @ Pasgensl ceTkm -
Ha3saHue 3HayeHre

MMA N0/1aBaEMOr0 KOMMOHEHTa

TWn NO43aBaeMOro KOMMOHEHTa Fluid

MNyTb K parny

MofeNb pacyeTa ABMKEHWA YacTuL transient

Bpems Hayana pacyeTa ABVKEHWA YacTHL
WHTEepBan BpEMEHH 10 NEPEPacyeTa ABH...
dnar ynpasieHna 3aN1cbo TP3KoB false
JloNONHMTENbHbIE MPOBEPKK false
@nar akTMBaLWu MOAENK ApobNeHunA Yac...  true
~ Mopgenb apobnexus
Moaens apobnexua
YMCno KBa3nyacTmL ANA Kaxaoro gpo... 10
@nar aKTMBaLKU1 MOAENM UCNApeHWa YacT... false
~ MoAaBaeMblit KOMMNOHEHT

MaoTHoCTE (Kr/m3) Tabnnua 3HaYeHun
TennoemkocTb (Jx/(kr-K)) Tabnuua sHaYeHW#
YaenbHan Tennota ucnapedns (Ax/(kr-... 226000
[emnepatypa anermn (@] 0

JlaBneHue HacbllleHHoro napa (Ma) Tabnuua 3HaueHU
MNoBEPXHOCTHOE HaTaXeHWe (H/m) Tabnuvua 3HaueHniA
BA3KOCTb XUAKOCTH (Ma*c) Tabnuua 3HaYeHnA

Pucynok 107 — [Ipouenypa 3aganusi TeMIIepaTypbl KUTICHUS KUKOCTH

[Tpu BrIOOpe Monenu ucnapenus (razugpukanun) «solid gasification» (puc.

108) cTaHOBSATCS TOCTYNHBIMHU ISl PEIaKTUPOBAHUS CIIEAYIOIINE TapaMeTphl (pHUc.
109):

- ra3u(UIMpPOBaHHBI KOMIIOHEHT — MUMSI KOMIIOHEHTa ra3oBOM CMeECH, B

KOTOpBIN OyyT NOCTyNaTh Mapbl JUCIEPCHBIX YACTHULL;
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OKHCJIIUTCIIbHAsA M1

cpena  —

KOMIIOHCHTA

ra3oBou

BBICTYIIAIOIICTO B POJIM OKHUCIUTEIA IIPU TOPCHHUUN YaCTHII,

YAaCTHII;

TUI MOJieNH Tasudukanuy - basic, extended,

napameTpsl a, b, n, u — mapameTpsl MOJENM Ta3upUKAIUKU TBEPIbIX

NuO2 — mapameTp MoeNH ra3uduKalii TBEPAbIX YaCTHII.

- o

___ [dncnepchaadasa _______E

HassaHWe

-

-

MMA NoJaBaeMoro KOMMOHEHTa

Tvn NogaBaemMoro KOMMOHEHTa

MyTk K dainy

Mofenb pacyeTa ABMXKEHWA YacTHLL
Bpemsa Hayana pacyeTa ABMXKEHMWA YacTul

MHTEepBan BpeMeHW 10 NepepacyeTa ABK...

Mnar ynpaeneHna 3anmcbio TP3KOB
JononHUTEeNbHbIE NPOBEPKHK

M@nar akTMBauMm Mmoaenn apobneHna yac...

Mopens gpobneHua
Mopens apobneHna

YWCno KBa3WYacTUL ANA KaX[40ro apo...
@nar akTMBaUKWK MOOENK UCNAPEHWA YacT...

Mogenk ucnapeHma
Mofens ncnapeHuA (raspukaumnn)
Ma3ndrUMPOBAHHBIA KOMMOHEHT
MNofaBaeMblid KOMMOHEHT
MnoTHoCTk (Kr/m3)
TennoemkocTb (Ax/(kr-K))

YaenbHanA TennoTta ucnapeHuna (o (kr-...

TemMnepatypa KuneHua (K)
NaeneHue HacklWeHHoro napa (Ma)
MNoBepXHOCTHOE HaTAXeHWe (H/m)
BA3KOCTb XKMAKOCTH (Ma*c)

3Ha4yeHue
fluid
transient
false

False
true

TAB
10
true

basic

Spalding

solid_gasification
Tabnwua 3HaYeHWH
226000

0

Tabnwua 3HaYeHWiA
Tabnwua 3HayeHWH
Tabnwua 3HaYeHWiA

Pucynox 108 — IIporexypa BeiOOpa Moaenu ucrnapenus (ra3uduxaiimn)

«solid_gasification»

cMecH,
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<> ArTOUdHIAKIA

HaseaHwue 3Ha4yeHue
HMmA NnoaBaeMoro KOMNoHeHTa
Twvn NnogaeaemMoro KoOMMNoHeHTa fluid
MyTe K dainny
Mopaens pacyeTa IBMXEHWA YacTul transient

BpemA Havana pacdeTa ABMAHEHMA YacThL
WMHTepBan BpeMeHW A0 NepepacyeTa ABMXKEHWA YacTHL

@nar ynpagNeHWa 3anvceH TPIKOB false
LononNHUTENBHLIE MPOBEPKM false
@nar akTMBaUMK MoeNK ApobneHnA YacTuy true
* Mogens apobnexna
Mopaens apobnexnna TAB
YWCNo KBa3MYacTUL ANA Kaxaoro apobnenuns 10
@nar akTMBaLMK MOJENHM MCMAPEHWMA YACTULL true
* Mofenb UCnapeHua
Mogaenb ncnapeHua (rasmdmrkaumnm) solid gasification
rasndHUUMpPOBaHHBIA KOMMNOHEHT KOMMOHEHT 0
OKMCNWTENBHaA Ccpeaa
Tun mogenu rasmgukaymm extended
MapameTp A 0
MapameTp N 1
MapameTp U 1
nuo2 1
* MNoaaBaeMblil KOMNOHEHT
MAOTHOCTL (Kr/M3) Tabnuua 3HayeHWi
TennoemkocTs (O /(kr-K)) Tabnuua 3HaYeHWA
YhensHaA TennoTa ucnapeHna (Ox/(kr-K)) 226000
Temnepartypa kuneHua (K) 0
JLlaBneHwe HacbilWeHHoro napa (MNa) Tabnuua 3HaYeHW
MNMoBEPXHOCTHOE HaTAXeHWe (H/m) Tabnuua sHa4YeHWi
BA3KOCTb XUAKOCTH (Ma*c) Tabnuua 3HaYeHWA

Pucynox 109 — [Iponenypa BeiOOpa mapaMHETPOB MOJIEITH HCTIAPCHUS
(razuduxanun) «solid_gasification»

Ecnu nns mopenu ucnapenus (razuduxanuu) BeIOpaHO 3HadYeHHE «basicy»

w «Spalding», mapameTpsl rOpeHUs] CTAHOBATCS HeAOCTYMHbIMU (puc. 110, 111).
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<> WrTnuHWKIA

Ha3BaHWe 3HaYyeHue
MMA NoJaBaeMoro KOMNOHEHTa
Tvn nogaBaeMoro KoMNoHeHTA fluid
MNyTe K danny
Mogenk pacdyeTa ABHXEHWA YacTuy transient

BpemA Ha4ana pacdeTa ABUXEHMWA YacTHl
WMHTepBan BpeMeH A0 NepepacyeTa ABMKEeHWA YacTuLl

@Nar ynpasneHna 3anvceio TP3KOB false
JOno/IHUTENBHLIE NPOBEPKM false
Dnar akTMBaunMn Moaenu apobneHns yactvy true
* Mopens opobneHuns
Moaent gpobneHun TAB
YWMCno KBa3n4yacTHL A8 Kaxaoro ﬂpoﬁ.ﬂEHHﬂ 10
Dnar akTMBaUMK MOJIENIM MCMABPEHWA YacTHL true
* MoJenb UCNApeHna
Moaens ncnapeHma (rasmdrkaumm)
Fa3udbMUMPOBaHHBIA KOMMNOHEHT KomnoHeHT O
* TNoaaBaeMblil KOMMNOHEHT
MAoTHOCTL (Kr/m3) Tabnuua 3HaYeHWi
TennoemkocTb (Ox/(kr-K)) Tabnuua 3HaYeHWR
YaenbHaA TennoTa ncnaperua (dx/(kr-K)) 226000
Temnepatypa kuneHusa (K) 0
JaeneHue HackiWweHHoro napa (Ma) Tabnuua 3HaueHui
MOBEPXHOCTHOE HaTAXeHWe (H/M) Tabnuua 3HavyeHni
BA3KOCTb KMAKOCTH (Ma*c) Tabnuua 3HaveHWi

Pucynok 110 — [Ipoueaypa BeiOopa mapaMeTpoB MOIETH HCTIapeHus basic

JucnepcHan gasa

< ArTOYHMKILA

Ha3eaHwe 3Ha4yeHue
MMA NoAaBaEMOro KOMMNOHEHTA
TUN NoJaBaeMoro KOMNoHeHTa Fluid
MyTe K danny
Mogene pacyeTa ABMXKEHWA YacTuy transient

BpeMA Ha4yana pacHeTa ABMXKEHWA 4acTHL
MIHTEpBan EpeMeHW A0 NePEPACYeTa ABMXEHWA YacTHL,

@nar ynpas/ieHWA 3aNvCbH TP3KOB false
JonoNHUMTENBHBIE NPOBEPKM false
@nar akTMBauMm mogenu apobnexHna yacTuy true
~ Mopaens apobnexna
Mogens gpobneHna TAB
YWCIo KBasw4acTULL ANA Kaxaoro apobneHuna 10
Dnar akTUBALMKN MOOENHM NCNAPEHWA YacTULL true

~ Mofienb UCnapeHun
Mogent McnapeHHa (rasudrkaumnm) Spalding

la3ndUUMPOBAHHBIA KOMMNOHEHT KOMNOHEeHT 0

* MoAaaBaeMblil KOMMOHEHT
MnoTHocTh (Kr/m3) Tabnwvua 3HaYeHWH
TennoemkocTb (Jx/(kr-K)) Tabnwvua 3Ha4YeHWH
YaenbHaA TennoTa ncnapenna (Ix/(kr-K)) 226000
Temnepatypa KuneHus (K) 0
JlaBneHune HacsllWeHHoro napa (MNa) Tabnwnua 3HayeHWi
MoBepxHOCTHOE HaTaxXeHue (H/m) Tabnwua sHa4YeHWiA
BA3KOCTb XKUOKOCTH (Ma*c) Tabnwua 3HaYeHWiA

Pucynoxk 111 — Ilponieaypa BeiOOpa mapameTpoB Mojieinu ucnapenus Spalding
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5.1.3.11. Ceknus «Pa3geanl ceTkm»
Cexrust «Pa3nensl ceTkn» COMEPKUT MH(POPMAITHIO O Pa3IMYHBIX PETHOHAX
pacUETHOM CETKH, JUIsl KAKIOT0 U3 KOTOPBIX 33/1al0TCSl TUI U CBOMCTBA MaTepuasa

U cnienuduyeckre HadaabHbIe yeiaoBus (puc. 112).

08.12.22 test

@ann [paBka 3anyck HacTpoiku [omollb

P@lMBRX PE Y 0 @ OGO Gp BP A SE
Sr i

Mpenpoueccop | MonuTop | [locTnpoueccop

08.12.22 test =
A¢ XMMUYECKHE PESKUWK
C nNapamerpb! nepesanycka
S MapameTpbl MOAENW TYpBYNeHTHOCTH
~ # OwvcnepcHan dasa
< WCTOUHUKK
~ @ Pasgenni ceTku
@ PART 1 2 SOLID
HassaHue 3HaueHue
Tun Fluid
Marepuan Martepuan 0
M@nar akTnBauuu pacyeta guddysun mexay komno... false
OBbeMHbIA MCTOYHUK TennoselgeneHus (BT/m3) Tabnwua 3HaYeHWH
* BbIXOAHBIE MapaMeTpbl
MacC1B COXPaHAEMBIX MEPeMEHHbIX Tabnuua sHa4YeHni
MaCcuB yepeaHAEMbIX MEPEMEHHBIX Tabnuua 3HaueHuR

Pucynox 112 — Busyanusanus pasaena CeTKu

B 3aBucumoctu ot BI)I6paHHOFO MaTcpuajia MCHAKTCA JABa CJICAYHOIIUX

napamerpa:

drnar aktuBanuu pacdera nudPy3uu MexmAy KOMIIOHEHTAMH Ta30BOM

cMecH B ypaBHeHUAX HaBpe-CTOKCa;

¢rar akTUBAIIUU MOJICITH TEPMHUECKOTO Pa3IOKEHUS MaTeprara.

[Ipu BbIOOpe Tra3000pa3HOrO MaTepuaja aBTOMATHUYECKH CTaHOBUTCS
JnoctyneH ¢uar akTHBalMM pacdeta AUdPy3un Mexay KOMIOHEHTAaMHU Tra30BOU
cMmecu B ypaBHeHusix HaBbe-CTokca, a mpu BeIOOpe TBEpAOro - (hjar akTUBAILUH

MOJIEIN TEPMHUYECKOT0 pa3jiokeHus marepuana (puc. 113, 114).
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~ @ Paznensl ceTkn

PART 1_1_SOLID
& PART_1_2_SOLID

HassaHwne 3Ha4yeHwne
Tvn Fluid
MaTtepuan gas
Mnar akTMeaumMm pacyeTta anddy3nm Mexay KOMMNOHEHTaMK ra30BOM CMECH B ypaBHeHuAX Haeoe-CTokca false
OBBEMHBIM MCTOYHWK TENNOBbIgENEHNA (BT/m3) Tabnuua Ha4eHni
* BbIXOAHbIE NapaMeTpsbl
MaccHB COXpaHABMBIX NEPEMEHHBIX Tabnwua sHaueHwi
MaccuB ycpegHAeMbIX NMePEMEHHBIX Tabnvua sHaueHwi

Pucynok 113 — ®@nar aktuBaiuu pacyeTa mnpouecca IMPpPy3un MexKIy
KOMITOHEHTaMU ra30Boil cmecu B ypaBHeHMs X HaBre-Crokca

~ @ Paspens ceTkw

PART 1_1 SOLID
& PART 1 _2 SOLID

HaszsaHwne 3HayeHWe
Tun solid
MaTtepman solid
Myar akTMBaUMW MOJENN TEPMWYECKOTO Pa3NOXEHNA MaTeprana  false
OBbeMHbIA MCTOYHMK TenNoBblaeneHua (BT/m3) Tabnuvua 3HaueHui
~ BbIXO[IHbIE NapamMeTpbi
MaCCHMB COXPaHAEMbIX NEPEMEHHBIX Tabnvua 3HaYeHHiA
MaccuB ycpeHAEMbIX NepEMEHHBIX Tabnvua 3Ha4YeHHi

PI/ICYHOK 114 — ®dnar dKTHUBallU1 MOJACJIM TCPMUYICCKOI'O PA3JIOKCHUA MaTCpHraJia

Jis  BbIOOpa MapaMeTpoB, coXpaHsieMbIX B «MacCcuB COXpaHsSEMBbIX
NEPEMEHHBIX», HAXKMUTE HAa COOTBETCTBYIOIIME BBIOpPAHHBIM IapameTpaMm ¢iaru
WIA WCTIONIb3YHTE KHOMKHU «BKiIrounTh Bee»/ « BHIKIIIOUUTE BCE» PacoOIOKEHHBIE

BHM3Y OKHa (puc. 115).

Maccue coxpaHAeMeIX NepeMeHHbIX X

MMA nepemeHHoM Dnar MCrnoNb3oBaHNA
density v

energy_source

heat_capacity

heat_conductivity

mass_fractions

mass_sources

pressure v
sound_velocity v
specific_dissipation_rate

temperature v
turbulent_kinetic_energy

velocity v
viscosity

wall_distance

BKAWOYKMTL BCe | | BbIKNHOYMTL BCe OOTﬂeHa

Pucynoxk 115 — IlepeMeHHbBIE MacCHUBA COXPaHAEMbIX IEPEMEHHBIX
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Jlns BbpIOOpa mMmapaMeTpoB, cOXpaHseMblX B «MaccuB ycCpenHseMbIX
NEPEMEHHBIX», HAXXMUTE Ha COOTBETCTBYIOIIME BBHIOPAHHBIM IMapameTpam ¢iaru
WIH WCIOJIb3YHTE KHONKHU «BKiarounth Bee»/ « BHIKIIIOUUTB BCE» PacloIOKEHHbIE

BHM3Y OKHa (puc. 116).

MaccuBe ycpegHAeMbIX NepeMeHHbIX X

MmA nepeMeHHo ar Mcnonb3oBat
density v

heat_capacity

heat_conductivity

mass_Flux

mass_Fractions

pressure v
sound_velocity v
specific_dissipation_rate

temperature

turbulent_kinetic_energy

velocity v

viscosity

BK/II04NTb BCe | | BbikounTb Bee | | @ OTMena

Pucynok 116 — [lepemenHbIe MaccuBa yCpeTHSIEMBIX TIEPEMEHHBIX

HpI/I Ha)XKaTUU JICBOM KHONKOW MBIIIN Ha pas3aci CETKU B ACPCBC IIPOCKTA B
okue 3D BU3YyaJIN3alluN 0T06pa>KaeTc;1 n II0JCBCUHMBACTCA CHHHMM IIBCTOM

coBeTymomIas pacuetHas cetka (puc. 117).

08.12.22 test
Qaiin [paeka 3anyck HacTpoi
B -
[y g |

MNpenpoueccop | MoxnTop MocTnpoueccop

A0 < @ OISV Y P B2 ASE

08.12.22 test =
B XvMudeckne peakumm
C napameTpsl nepesanycka
S MapameTpbl Mogenw TypByneHTHOCTH
- ¥ NOucnepcran ¢asa
< ACTOUHUKN
- @ Paspenni cetkn

@ PART_1_2_soLID

HasBaknne 3HadeHne
Tvn Fluid
Matepnan Marepnan 0
Mnar akTusaumm pacyeTa Anddysun mexay komno... false
OB6beMHbIA MCTOYHMK TennosbligeneHus (BT/mM3) Tabnnua sHaveHui
~ BbIXOJHbIE NapaMETPbl
Maccms COXpaHAeMbIX NepeMeHHbIX Taﬁnmu,a 3HaYeHun
MaccHB yepeHAEMbIX NePEMEHHBIX TabnmLia 3HaUEHNH

Pucynok 117 — Busyanuzaniust BeIICJIEHHOTO pa3/iei CETKH
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Ecny oTKIIIOUMTE BU3yanM3anuio TPAaHUYHBIX YCIOBAM I PACUETHOU CETKU

N BBIICIUTBL pPas3acsi CCTKHU B JACPCBC IIPOCKTA, TO OH IMOACBCYMBACTCA CHUHHUM

nBeToM (puc. 118, 119).

08.12.22 test

@ain [paeka 3anyck HacTpoikn [Nomollb

PFeERX PEY 8 @ PO S
Sr i

Mpenpoueccop = MoHWTOp = lMocTnpoueccop

08.12.22 test =
B2 XMMUYeckre peakunn
' NapameTpsl nepesanycka
< MapameTpbl MoAeNM TYpBYNeHTHOCTH
v # NWcnepcHan dasa
< MICTOYHMKN
~ @ Paznensl ceTkmn
@ PART 1_2_soLID

HassaHne 3HaveHve
Tvn Fluid
Marepuan Martepuan 0
Mnar akTMBauKMKn pacyeTa Auddyamun mexay komno... Ffalse
OBbEMHbIA UCTOYHUK TennosblaeneHun (BT/m3) Tabnwua 3HaYeHWA

~ BbIXOAHBIE MapaMeTpbl
MaCC1B COXPAHAEMBIX MEPEMEHHBIX Tabnuua 3HaueHWR
MaccuBs yepeaHAEMbIX MEPEMEHHBIX Tabnnua 3HayeHni

Pucynoxk 118 — Busyanu3zanus BeIIEICHHOTO pa3iesia CETKA
0€3 rpaHUYHBIX YCIOBUN

08.12.22 test

®ain [paeka 3anyck HacTpoikn [Jomolyb
FaB kX IPE Y B @ oy b BF A LN
) o |

Npenpoueccop | MoHWTop | TMocTnpoleccop

08.12.22 test =
B2 XvMuyeckue peakuum
C NapameTpsbi nepesanycka
= MapameTpbl Moaenu TypByneHTHoOCTH
~ i NWcnepcHan dasa
< MICTOHHMKM
« @ Paznensl ceTkun
@ PART 1_1_soLD

HazBaHne 3HaueHwe
Tvn
Matepnan
OBBLEMHbBIA UCTOYHUK TennosklgeneHun (BT/m3) Tabnwua 3HaYeHWA

~ BbixogHble napameTpbl
MaccuB COXpaHAEMbIX NepeMeHHbIX

Tabnwua 3HaYeHWA
Maccus YCpeaHAEMbIX NEPEMEHHbIX

Tabnwua sHayeHnA

Pucynoxk 119 — Busyanu3zanus BeIIEICHHOTO pa3jiesia CETKU
0€e3 rpaHUYHBIX YCIOBHI
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Ecin naxate kHoOmky «Iloka3aTh pacueTHyH0 CETKy» Ha IaHEIH

UHCTPYMEHTOB «OTOOpaskeHuey, pacueTHas ceTka oToOpakaercs B okHe 3D

BU3YallM3allMi HE3aBUCUMO OT TOTO, YTO BBIOpAHO B AepeBe npoekTta (puc. 120).

08.12.22 test

@ain [paeka 3anyck HacTpoikW [lomolyb
FelBRX PEY A @ gD S B2 A2
@ i

Mpenpoueccop MoHuTop MocTtnpoueccop

08.12.22 test -
* @ [Oucnepcran dpasa
~ < UICTOYHUKK
< MCTOYHMK 0
Pa3fenbl ceTkn
@ PART_1_1_SOLID

@ PART 1_2 SOLID

HassaHuWe 3HayeHue

Pucynoxk 120 — Busyanusanus npouenypsl «Ilokazats pac4eTHYIO CETKY»

[Ipu BBIOOpE OMpEEIEHHOT0 TPAHUYHOTO YCJIOBHS B paszzene «[ paHuyHbIe

yCIOBUS» JlepeBa TMpOEKTOB B OkHe 3D Bu3yanuzauuu oOTOOpakaercs

COOTBETCTBYIOIIAsi €My TpaHHIla pacyeTHoM obnactu (puc. 121).

08.12.22 test

@ain [paBka 3anyck HacTpoilkm [lomolb

Fey@BRX PEY 8 @ 9 9Re'0 B A 2B
.y |

MNpenpoueccop | MoHuTop  fMocTnpoueccop

08.12.22 test 3
~ @ TIpaHW4HbIe yCnoBKA
=¢ INLET

M OUTLET

HassaHue

3HaueHue b
Tvn TeepAas CTeHKa ... | f
Wma w1
~ Ternnoeble rpaHNYHbIE YCI0BNA
Tvn Temnepatypa
Temneparypa Ha cteHke (K) 0

Pucynok 121 — Buszyanusanusi BbIICJICHHOW YaCTH pacue€THON CETKU
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5.2. «MoHurop»
[Tocne 3amycka pacdyeTa TEKCTOBBIM JIOT MPOLIECCA BHIYUCIECHUN BBIBOJIUTCS

Ha BKJIajake «Jlor pemarens» (puc. 122).

@ann [lpaeka 3anyck HacTpoitkn [Nomolle

PelBE
@ |

Mpenpoueccop | MonuTop | MocTnpoueccop

Nor pewaTtena Hesazkn

280 | 7.08520966=-01 | 30e-03 | 6.0434%11Be+01 | 5.98048926e+01 | 6.37748159e-01 | 6.76774866e-01 | 2.44943530e+01 | 8.697125862+01 | =
300 | 7.59129606e-01 | 2.530e-03 | 6.03492996=+01 | 5.96932025e+01 | 6.19783924e-01 | 6.31380631=-01 | 2.53461746e+01 | 8.69712586e+01 |
Writing data to SILO file...
320 | 8.09738247e-01 | 2.530e-03 | 6.02647394e+01 | 5.95845727e+01 | 5.71745827e-01 | 5.99272632e-01 | 2.61724616e+01 | 8.69712586e+01 |
340 | 8.60346887e-01 | 2.530e-03 | 6.01806892e+01 | 5.94778418e+01 | 5.62437785e-01 | 5.95749196e-01 | 2.69601173e+01 | 8.68712586e+01 |
360 | 9.10955528e-01 | 2.530e-03 | 6.00968083e+01 | 5.937476482+01 | 5.93638053e-01 | 6.11399947e-01 | 2.77158388e+01 | 8.63712586e+01 |
380 | 9.615641682-01 | 2.5302-03 | 6.00131461e+01 | 5.927148402+01 | 6.28970761e-01 | 6.44612873=-01 | 2.84570629e+01 | 8.69712596e+01 |
400 | 1.01217281le+00 | 2.530e-03 | 5.99287334e+01 | 5.91699680e+01 | 6.58523345e-01 | 6.63273939%e—01 | 2.91944928e+01 | 8.69712596e+01 |
Writing data to SILO file...
420 | 1.06278145e+00 | 2.530e-03 | 5.98470775e+01 | 5.50718443e+01 | 6.43438693e-01 | 6.51174473e-01 | 2.99441152e+01 | 8.69712596e+01 |
440 | 1.11339009e+00 | 2.530e-03 | 5.97658876e+01 | 5.89779888e+01 | 6.52114537e-01 | 6.52909460e-01 | 3.07150297e+01 | 8.69712596e+01 |
460 | 1.16399673e+00 | 2.5302-03 | 5.96866946e+01 | 5.88846518e+01 | 7.25627974e-01 16324201e-01 | 3.15105305e+01 | 8.69712596e+01 |
480 | 1.21460737e+00 | 2.530e-03 | 5.96089832e+01 | 5.88003976e+0l | 7.57146348e-01 | 7.47096138e-01 | 3.23357448e+01 | 8.69712596e+01 |
500 | 1.26521601e+00 | 2.5302-03 | 5.95358674e+01 | 5.87182601e+01 | 6.97346635e-01 | 6.919342232-01 | 3.31929407e+01 | 8.69712596e+01 |
Writing checkpoint files...
Writing data to SILO file...
520 | 1.315824652+00 | 2.5302-03 | 5.94637627e+01 | 5.86452379e+01 | 6.94653075e-01 | 6.95603083=-01 | 3.406B9660e+01 | 8.69712596e+01 |
540 | 1.36643329e+00 | 2.530e-03 | 5.93929074e+01 | 5.85755465e+01 | 7.17732183e-01 | 7.18472976e-01 | 3 8.69712556e+01 |
560 | 1.41704183e+00 | 2.530e-03 | 5.9322721Be+01 | 5.85085464e+01 | 6.665953452-01 | 6.55718641e-01 | 3. 8.697125862+01 |
580 | 1.46765057e+00 | 2.5302-03 | 5.9252404Be+01 | 5.84450503e+01 | 6.29602463e-01 | 6.18233655e-01 | 3.66731664e+01 | 8.69712596e+01 |
600 | 1.51825922e+00 | 2.530e-03 | 5.91811410e+01 | 5.83823339%e+01 | 6.34844357e-01 | 6.37406927e-01 | 3.75036346e+01 | 8.63712556e+01 |
Writing data to SILO file...
620 | 1.56886786e+00 | 2.530e-03 | 5.91082795e+01 | 5.83210231e+0l | 6.33222390e-01 | 6.4047016le-01 | 3.83088733e+01 | 8.68712556e+01 |
640 | 1.61947651e+00 | 2.530e-03 | 5.90337854e+01 | 5.82613386e+01 | 6.82418653=-01 | 6.87092173e-01 | 3.90965990e+01 | 8.63712586e+01 |
660 | 1.67008516e+00 | 2.5302-03 | 5.89580953=+01 | 5.82074262e+01 | 7.29501297e-01 | 7.326515862-01 | 3.98813631e+01 | 8.69712596e+01 |
680 | 1.7206938le+00 | 2.530e-03 | 5.88810913e+01 | 5.81546468e+0l | 6.90418799e-01 | 6.99180031e-01 | 4.06776020e+01 | 8.63712556e+01 |
700 | 1.77130248e+00 | 2.5302-03 | 5.88019632e+01 | 5.81042439e+01 | 6.68037069e-01 | 6.779930732-01 | 4.1465756%e+01 | 8.69712596e+01 |
Writing data to SILO file...
720 | 1.82191117e+00 | 2.530e-03 | 5.87201420e+01 | 5.80639453e+01 | 6.86046842e-01 | 6.92325625e—01 | 4.23001102e+01 | 8.69712596e+01 |
740 | 1.87251989e+00 | 2.5302-03 | 5.86360963e+01 | 5.80296146e+01 | 6.60790691e-01 | 6.630512122-01 | 4.31148107e+01 | 8.69712596e+01 |
760 | 1.92312868e+00 | 2.530e-03 | 5.85439878e+01 | 5.80013048e+01 | 6.33126178e-01 | 6.34477478e-01 | 4.39315590e+01 | 8.69712596e+01 |
780 | 1.97373756e+00 | 2.5302-03 | 5.84613917e+01 | 5.79677169e+01 | 6.387386052-01 | 6.37921903e-01 | 4.474605392+01 | 8.69712586e+01 |
800 | 2.02434662e+00 | 2.5302-03 | 5.8371093%e+01 | 5.79569245e+01 | 6.68336347e-01 | 6.68425827=-01 | 4.55516465e+01 | 8.69712596e+01 |
Writing data to SILO file...
820 | 2.07495597e+00 | 2.5302-03 | 5.82787755e+0 5.79393711e+01 | 6.85275262e-01 | 6.867835458-01 | 4. 919e+01 | 8.69712596e+01 | -
v ABTONPOKPYTKA
JNor B®E
solver/qubig-solver —yaml /hame/u/PaGouwmt cron/76.solver/yaml/Tube sl 10 tet.yaml® started : ) h =
13:00.902 [INF]: Process "mpirun™ "-x LD_LIBRARY_P. home/u/Projects/HyperCubeTetra/solver/lib: $L0_LIBRARY_PATH -np 2 /home/u/Projects/HyperCubeTetra/

solver/qubig-solver -yaml /home/u/PaGoumit cTon/78.solver/yaml/Tube_sl_10_tet.yaml" finished QProcess::NormalExit status

Pucynok 122 — Jlor pemarens

Bo Briagke «HeBsi3ku» CTaHOBUTCS JOCTYNMHOM BH3yanu3aiusi rpadukoB
HeBsi3ok (puc. 123). bonee mnoapo6Ho cMm. mn. 5.3.3 «DyHKIHOHAIBHbBIC

BO3MOKHOCTH IMOCTIIpOLECCOpa 1pu pa60Te CO CMCHIaHHBIMH CCTKaMM».
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mixgrids - 0 X
@ain [paska 3anyck Hacrtpoiku [oMollb
- @
o) 3
Mpenpoueccop | MokuTtop | MocTnpoueccop
JNor pewarens | Heeasku
- Time
dT
100 000 |
- rho
// -F
-u
- - - - -V
1 - w
/____-—————' = Fuel
1e-05 |
1e-10 |
T T T T T T T T T T T T T T 1
0 2000 4000 6000 8000 10000 12 000 14000
Jor B
u/3arpysku/Telegran Desktop/mixgrids.solver/ya mix.yaml" finished QProcess::NormalExit status 2

[DBG]: PltModel::createl 9
.779 [DBG]: length : QVector3D(10, 1, 1) minTetLength : QVector3D(0.0272808, 0.0660097, 0.0744611) maxTetlength : QWVector3D(0.324145,
, 0.307525)

legram Desktop/mixgrids.solver/run/out_6k_mix_/silc/Tube_6K_mix_step_001000.root”

Pucynok 123 — Busyanu3anus rpadukoB HEBS30K

B rpapuueckom mnone Briuagku «HeBs3kum» JocTynmHa JiereHna ¢
0003HAaUYEHHEM Ka)XJI0ro M3 TIpaQuKOB, KOTOpPHIE MOKHO OTOOPa3UTh WM
OTKJIIOUUTH IPH MOMOIIY KOHTEKCTHOI'O MEHIO.

Jlnis u3meHeHus 1BeTa rpaduka HEBSI3KM HAXKMUTE KHONIKY «VI3MEHUTh 1BET
HEBSI30K» B KOHTEKCTHOM MEHIO (puc. 124), 4yTo nenaeT JOCTYMHBIM OKHO NaTUuTpPhbl
HEBsI30K (puc. 125), mpu IBOMHOM Ha)KaTUW HA LBET HEBS3KM OTKPBIBAETCS OKHO

BBIOOpA IBETA C BO3MOXKHOCTBIO 3a/1aTh HOBOE 3HaUeHHE (puc. 126).

— Time
dT
- rho
-P
-u
-V
— ¥/ Time w
v dT - Fuel
= Wl rho
v P SR E—
_ WU
v Vv
v W
v| Fuel

M3MeHUTL LIBET HEBA3OK

MokasaTb Mapkep

Pucynok 124 — [Ipouenypa u3meHeHHs 11BeTa rpa(UKOB HEBSI30K
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ManuTpa LEETOB HEBA30K

I

MMA HeBA3ZKK LiBeT HeEBA3KKH

1|Time
2/dT
3 rho
4P
5U
6V
7w

8 Fuel

g

©oTmena Qok

Pucynok 125 — [Tanutpa 11BeToB rpadkoB HEBSI30K

OTMeHa Beibop uBeTa BreibpaTh

Jpyroi

- NN

Pucynox 126 — OxHo BeIOOpa 1IBETa 7151 TpadrKa HEBS3KU

gD

i W

Jliist orobpaxeHus Mapkepa rpaduKoB HEBA30K HAXMUTE KHOMKY «Ilokazath

MapKep», KOTopast Tak)Ke€ HaXOAUTCA B KOHTEKCTHOM MeHIo (puc. 127, 128).
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- Time
......................................................................................................................................................... - dT
= rho
-P
- -Uu
v Time :
Jdr . ..... =
¥ rho : w
7 P - Fuel
v U
v V .............
v W
| Fuel
M3MEeHWTE LUBET HEBA3OK

MokasaTbk Mapkep

Pucynox 127 — Buzyanuzanus npouenypsl «Ilokazate Mapkep»

Mapkep: (11490; 8129.79); Kpueaa: U
: : - Time

-dT

1

PHéyHOK 128 — BH3yanH§auHﬂ MapKepé HEBA30K
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5.3. Busyaauzanms pe3yiabraToB pacuera «IlocTnponeccop»

5.3.1. Menmo

Hacrpoiika paboTsl moctipoleccopa OCYIIECTBISIETCS C HCIOIb30BAHHEM
KHOMOK «V3MEHUTh [OMana3oH MKalb», «OpUEHTauus LBETOBOM IIKAJbD»,
«Hactpoiiku moctrponieccopa» u  ¢uara «llokazarh BoOAsSHON 3HAaK B

MOCTHPOLECCOPE» NOCTYIHBIX B MEHIO Ha BKiaake «Hactpoitkn» (puc. 129).

owous

M3MeHnTb LBeT doHa

HacTpoMTb rpaHMLbl MaclwTabupoBaHua

YpOBEeHb NPO3PaYyHOCTH FPaHML,
CKPbITh CETKY C PaMKO#

v MoKa3aTb BOAAHOM 3HaK B NOCTNpoLeccope
HacTpoHKK peluaTens

HacTpoWKKM NocTpoueccopa
Pucynoxk 129 — Bxnaaka «HacTtpoiiku»

Knonka «/3MeHUTh auama3oH MIKadbD» MO3BOJSET W3MEHHUTH JIMAMa30H
IBETOBOM IIKaJIbI B TTOCTIIpoIieccope. [1o ymouanuto akTuBupoBaH ¢iar «ABTO»,
MpU €ro ACAaKTHBALUM 3HAYCHHS ISl HUKHETO W BEPXHETo Mpeena Juana3zoHa

IIKaJIbl MOTYT OBITh 3aJ1aHbl Bpy4HYIO (puc. 130).

HyperCubeTetra X

V| ABTO
HwxHWiA npegen

BepxHwii npeaen

©0o1mena | QoK

Pucynok 130 — Busyanu3zanus npoueaypsl 3aJaHus mapaMeTpoB BPYUHYIO
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Knonka  «OpueHTanuss  UBETOBOM  IIKajdbl»  MO3BOJSIET  334aTh

TOPU30HTAIBHYIO WM BEPTUKAIBHYIO OPUEHTALMIO LIBETOBOM MIKajbl (puc. 131).

Iowous

M3MeHWThb LBeT ¢oHa [,__ pp

HacTpouTh rpaHuubl MaclwiTabupoBaHua

HM3MeHWTL OMana3oH WKanbl

Opue d A LLBETOBO allb rOpMSOHTaJ"II}Haﬂ

YpoBeHb NPO3PaYHOCTH FPaHKL BepTHKancHasa

¥| CKpbITb CETKY C paMKo#

¥ MNoka3aTb BOAAHOM 3HaK B NOCTNpoLeccope
HacTpoiku peluatens

Pucynok 131 — Busyanuzanus npoueaypsl OpUeHTAINH [IBETOBOM IITKAJIbI

Knomnka «ITokazaTh BO/JISTHOM 3HAK B MOCTIIPOIIECCOPE

BKJTIOYACT/OTKIIIOYACT OTOOpaKCHUE BOJSHOTO 3Haka B okHe 3D penmepa (puc.

132).

Pucynoxk 132 — Busyanu3aiys BOASHOTO 3HaKa

Knomnka ((HaCTpOP'IKH IIOCTIIpOOCCCOPa»  IIO3BOJLICT  3aldaTb 00BeM

3aHMMAEMOM MaMsITH IJis 3arpykaemoro (aiina (puc. 133).

HyperCube x

HacTpoiika KayecTBa 3arpyxaemoro daina

3HavyeHwne: 2048

@ok

Pucynox 133 — Hactpoiiku mocTmporieccopa
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Jlis TOBBIIECHUS] YPOBHSA JETalM3alldd 3JIEMEHTOB Mofenu B okHe 3D
peHgepa HEOOXOAMMO YCTAaHOBHUTh MAaKCHMaJbHOE 3HAYE€HHWE TmapaMerpa u

neperpy3uTh (aiisl Mojienu B JepeBe MpoekTa nocrupoueccopa (puc. 134, 135)

HyperCube

HacTpoiika Ka4ecTBa 3arpyxaemoro panna

3HayeHue: 100

Pucynok 134 — Busyanu3zanus npu MUHUMAaIbHOM 3HaYCHUH
YPOBHS JIETATU3BIIUU 3arpyxaeMoro ¢aiina

HyperCube
HacTpoMKa KayecTsa 3arpyxaemoro Gpanna

3HayeHue: 2048

Pucynok 135 — Busyanu3zanus npu MakCUMajdIbHOM 3HAYEHUHU YPOBHS
JeTajau3aluy 3arpyaemoro ¢aitia

5.3.2. IlaHeab ynpaBJieHUsI
[TaHenp WHCTPYMEHTOB PACIOJIOXKEHA MOJ| CTPOKOH MEHI0O M BKIIOYAET B
ceOsi: maHenb WHCTpyMmeHTOB «[loctnpomeccop» © TaHenb WHCTPYMEHTOB

«Pe3ynbrarsel pacuera» (puc. 136).
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PenBRXN S99 de B LB &2 ALK
Sprm OCRHE

Pucynox 136 — [Tanens HHCTPYMEHTOB

[Ipu paboTe ¢ TOCTIPOIIECCOPOM HA  TAHEIW  HHCTPYMEHTOB

«OtobpaxkeHus» akTuBupyercs kHomka «[loka3aTe nuBeToByto mkany» (puc. 137).

& @ A 2|0

Pucynoxk 137 — Ilanens uHcTpyMeHTOB «OTOOpaKEHU S

[IBeToBas mikajza oTOOpa)kaeT IMOJS U 3HAYCHHUS CEUEHUN, a TaKxke

KOMITOHEHTBI BEKTOPHOTO IOJISI IPY UCIIOJIb30BAaHUU JIMHUM ToKa (puc. 138).

mixgrids - 0o X

@ain [paska 3anyck Hactpoitkk [MNomouls

Sl ORBE
Mpenpougeccop ~ Monutep | MocTnpoueccop

BbixoaHble daitnbl “| 3D pengep

Hoghie dannh

CeyeHnA

slicer 1 | slicer2 | +

V| OTobpaxate
Mone density
KOOPAMHATHI TOUKK

X |5

¥: (0.5

Z:|0.5

]

JIMHWM Toka

BeKTOpHOE none

WHTerpankHble NapameTpel

Pucynok 138 — Busyanu3zanus IBETOBON IIKaJbI

5.3.2.1. IlaHeJb HHCTPYMEHTOB «Pe3yJIbTaThl pacuyeTa
Ha manenu mHCcTpyMeHTOB «Pe3ynbTaThl pacuera» AOCTYIHBI CIIEAYIOLIHE
KHONKU: «OOHOBUTH CIHCOK BBIXOAHBIX (haiiioB», «JloOaButh aitn B

nocTapoueccop» 1 «Y 1anuth ¢aii u3 nocrmnpoieccopay (puc. 139).
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Pucynok 139 — [1anens nnctpymeHToB «Pe3ynbrarsl pacueray

B IMpOoLCCCC BBIIIOJIHCHUA IIPOCKTA MJOCTYIIHA IIpoHcaAypa OOHOBJICHHS

CIUCKa BBIXOMHBIX (paitoB (puc. 140).

GOk B

MNpenpoueccop = MoHuTop | MocTnpoueccop

BbixogHble Gannbl

-

Pucynox 140 — [Ipornienypa 0OHOBICHHS CIIMCKA BHIXOHBIX (HaiiioB

st 3arpy3ku  HOBOTO (paiyia B TOCTIPOIECCOP HAXKMHUTE KHOIKY
«Jlo6aBuTh (hails1 B MOCTIIPOIIECCOPY, MOCIE YEro BrIOepUTEe HEOOXOAUMBIH (hail B
OTKpbIBIIEMCS (DAIJIOBOM TMPOBOJHHUKE WM TOATBEpAUTE BbITIONHEHHE (puc. 141,
142). Ilpu nomnbITKe 106ABUTH CYIIECTBYIONMIMM (aii B MOCTIPOLIECCOP BOZHUKHET

cieayroliee cooOleHre, Moka3aHHoe Ha puc. 143.

Clr|&=

Mol AobaeuTs dain B nocTnpoueccop

Pucynok 141 — Knonka «/[o6aButh haiia B mOCTIPOLIECCOP»



3arpysuTe $aiin nocTnpoueccopa

) Hepashue ‘1 | Model_air | Model_air.solver | run | out_model ‘ silo ‘ b‘

{it AOMAIWHASA nanka Wma Pasmep Tun M3MeHEH =
@ NODE_0004 13anp.
@ NODE_0006 13anp.
@ NODE_0007 13anp.
@ NODE_0008 13anp.
[&] Wsobpaxenua @ NODE 0009 13anp.
@ NODE_0002 13anp.
@ NODE_0005 13anp.
@ NODE_0003 13anp.
@ NODE_0000 13anp.
@ NODE_0001 13 anp.
i Model4_step_000000.root HenssectHo 10:05

O Pa6ouwuii cton

0 3arpyskn

3 build-HyperCubeTetra-Desktop-Debug
£ HokymenTot

+ [pyrve Mecta

4 step_085770.root HewssectHo
12 Model4_step_080000.roct 10,7kB  HemssectHo 13anp.
/%l Model4_step_060000.root 10,7kB  HewssecTHo 13 anp.
1/ Model4_step_040000.root 10,7kB  HeussectHo 13 anp.
12 Modela_step_020000.root 10,7kB  HenssecTHo 13 anp.

®ain noctnpoueccopa MnepKyb ~

Pucynok 142 —Karajor ¢ 3arpyxaeMbIMH B TIOCTIIpoIieccop (hanmaMu

MpeaynpexpgeHue

o 3aMeHWTb dann Modeld_step_000000.root?

| ®her || ©ga |

Pucynok 143 — OkHO ¢ npeaymnpexaeHueM o 3aMeHe ¢aiina

s ynanenus ¢aina U3 MOCTIpoIeccopa HaXMHUTE Ha KHOMKY «Y TalluTh
daiin U3 TOCTIpoIlecCCOpa» M BBHIOEPUTE OJHY CTPOKY B OTKPBIBIIEMCS OKHE

ynanenus ¢ainos (puc. 144, 145). [Ipu Be1OOpe 31emMeHTa, J1I000H BIOpaHHBIN 70
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9TOro JJIEMCHT CTAHOBUTCA HCAKTHUBHBIM M OTMCHUTH BbIACIICHHC BBI6paHHOF0

3JIEMEHTa CTAHOBUTCS HEBO3MOXKHBIM (pHC. 146).

O RB[E

| MoHnuTop |w1anvrrh ¢aiin u3 nocTnpoueccopa L

Pucynox 144 — Knomnka «Y nanuth Ghaiia u3 TOCTIPOIIECCOPa

Bei6paTk dain

CTapble dainb

Model4_step_000000.root

Model4_step_020000.root

Model4_step_040000.root

Model4_step_060000.root

Model4_step_080000.root

Model4_step_085770.root

Pucynok 145 — [Ipouenypa BeiOopa daiina
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Crapble painel
Model4_000000.root

Model4 step 000000.root
Model4 step 020000.root

Model4 step 040000.root

Model4 step 060000.root
Model4 step 080000.root

Model4 step 085770.root

@ok

Pucynox 146 — BeiOpanusiii 115 yaaneHus dain

5.3.2.2. Ilaneanb nucrpymenToB «IlocTnpoueccop»

Ha nmanemm wuHcTpymMeHTOB «IlocTmpomeccop»  JOCTYNHBI  KHOMKH:
«Jlob6aBuTh ceueHue», «JlobaButh muHUM TOKay, «llokazate 3HaueHuUs», «I padux
BJIOJIb OTpe3ka», «Co3maTh HOBBIM HMHTETpalibHBIM mapameTp» U «CoXpaHUTh

noctrpoieccopy» (puc. 147).

2 & B px

Pucynox 147 — ITanens uncrpymenToB «Iloctnporieccop»

5.3.3. DyHKIHOHAIbHBIE BO3MOKHOCTH MOCTIPoOILieccopa npu padore co
CMEIIAHHBIMM CeTKAMU

Jlo okoHuaHus 3arpy3ku (paillioB Mojeneil ux Ha3BaHHS B JIEPEBE MPOEKTA
MOCTIIPOLIECCOPA BBIAETSAIOTCSA CepbiM 1BETOM. [Ipu OTCYTCTBUHU 3arpy:kaembiX
(baiisioB OYIyT CKPBITHI HEKOTOPBIE AJIEMEHTHI UHTEepdeiica U oyuIieHo okHo 3D
peHaepa. B cnoyuae ommOKku 3arpy3kd MOJAENM €€ Ha3BaHHE B JIEPEBE
MOCTITPOIIECCOPA BBIJEISAETCS KPACHBIM IIBETOM U B JIOT€ MOSBUTCS COOOIIEHHE 00

ommoOke (puc. 148).
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Model_air - 0O X

@ain [paeka 3anyck Hacrpoiikku [Nomouls

@ 0 OO d dEIERE BP AL
Grm ORu

Mpenpoueccop  MonuTop | lNocTnpoueccop
BbixoaHble dainbi

~ Crapble dainel

MOA0KONTE...

Model4 step 040000.rook

3D peHaep

Hosble dainei

CeyeHnA

JInHWK ToKa

BekTopHoe none

P 0103050709 11131517 1921232527 29

Bektopi density -

BekTopj density -

Ravtan b | dencitu - ™
Jlor B
15:59:34.201 [CRT]: "siloParser::p pyskr/Telegram Desktop/ -
Mode _1/Model_air/Model_air.solver p_000000.8ile"™
153:59:34.204 [CRT]: "siloParser::y

1/ Telegram Desktop/

Model_air_ 1/Model_air/Model_air.solwver/r 000000.5ilo"™

Pucynoxk 148 — Coo6uienue o0 omubke BHITPY3KH (haiina

JIist BBI30Ba KOHTEKCTHOTO MEHIO ¢ KHomkamu «lleperpy3uts daitm»y wu

«BpIrpy3uTh ¢aiim» HaXMUTE Ha CTPOKY C Ha3BaHHEM (pailia B JepeBe MpOeKTa

noctiporeccopa (puc. 149).

mixgrids

@aitn [paska 3anyck HacTpoiikk [oMollb
PEPERK o689 dd dOEHRLFE B A2 E
&rE CRH

Mpenpouyeccop ~ MouuTtop | MocTnpoueccop

Bbixogtble painbi 3D penpgep
- _CTapble Qainbl

Tube 6Kk mix step 01 el YEULE L]
HoBble daisb BbirpyswTb dain

pagwk BAONL OTPe3Ka

Ceyenus
slicer1 | +
v/ OTobpaxate Ypanute
Mone density

KoopAMHaTkl TOUKM
X5

Y: 0.5
] b

JluHun Toka

BekTopHOE none

WHTerpabHble NapameTpsl

Pucynok 149 —Buzyanuzauus npoueaypsl epe3arpy3ku U BRITPYy3KH Qaiina
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5.3.3.1. Ilepe3arpy3ka u BoIrpy3Ka ¢aiiion

Haxxatue Ha xHomky «Ilepe3zarpy3uth Qaitny cHavana BeITpykaeT (aiin u
3arpy>kKaeT ero 3aHOBO.

st BeIrpy3ku (hailyia u3 JepeBa MpoeKTa MOCTIIpolieccopa HaXXKMHUTE Ha
KHOTIKY «BwIrpy3uth (aitn», mpu 3Tom (daiil cTaHeT HEaKTUBHBIM, a MOJIEIb

nepecTaeT oTobpaxaTthcs B okHe 3D penmepa (puc. 150).

mixgrids - o X
@ain [paeka 3anyck HacTpoiku [Nomolls
D@D oD Sd dEdEN L E B2 AL E
Grm CRBE
MNpenpoueccop  MoHuTop | MocTnpoueccop

BbixoaHble dainbl 3D peHaep
* Crapsie dains

Hogble daiine

CeueHun

JlnHun Toka

BekTopHoe none

MHTerpasbHble NnapameTpbl

Pucynox 150 — Ilponienypa Beirpy3ku (aitia

5.3.3.2 IlocTpoeHue ceyeHmii

JUIs  TIOCTpOCHHST CEYCHHSI TPH HKCIOIB30BAaHUM CMEIIAHHOW CETKH
HEOOXOIMMO BBIOpPAaTh OJMH W3 BBIXOJHBIX (DAiJIOB, HA MAaHEIH WHCTPYMEHTOB
Ha)XaTh Ha KHOMNKY «J[00aBUTh cedeHHE» M B OTKPBIBIICKHCS BKJIAJIKE B JICBOW
JacTH OKHA HACTPOMTH MapaMeTpBhl.

[TpuMep MOCTPOSHHOTO CEUEHUS, TJIe BUJCH MEPEX0]] OT OJJHOTO THIA HUTyp

K Ipyromy — OT KBaJpaToB K TPEYroJIbHUKAM MPEACTABJIECH HA puc. 151.
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mixgrids

Qain [paeka 3anyck HacTpoikn [Jomouws
- oo oee s FAEERbE @e L om
@i ORE

Mpenpoueccop =~ MonuTOp ﬂocmpoueccnp‘

Ceuenna

| 3D peHaep

Mone | density v |

KoopAMHATEI TOYKU

X5 |
v: 0.5 | m—
z 0.5 | com—

HOpManb NNOCKOCTA

a: [90 | \E\ —

b: [0 | [s0"] F—————

g o | \E\ _—
JNIHUKM ToKa

BekTopHoe none

WHTerpanbHble napameTpbl

Pucynox 151 — Buzyanuzanus ceueHust

5.3.3.3. IlocTpoenne TUHUI TOKA

JIIsi TOCTpOEHMsI JIMHMM TOKAa IMPU HCIOJIb30BAHUUM CMELIAHHOW CETKHU
HEO0OXOJMMO BBIOpAaTh OJWH W3 BBIXOAHBIX (ailioB, HA TAHEIM HHCTPYMEHTOB
Ha)XXaTh KHOMKY «Jl00aBUTh JUHUM TOKa» W B OTKPBHIBILIEWUCS BKJIAJKE B JICBOU
YaCcTU OKHA HACTPOUTH IMapaMeTPBI.

[IprmMep BU3yanu3auu JMHUN TOKA PUBEAEH Ha puC. 152.

mixgrids
QaiAn [paeka 3anyck HacTpoWiku [oMolyb

Pe@PBRR ¢$¢6o2ds dEERLE 82 i

SrE CRB
Mpenpoueccop | MowwTop | rMocTnpoLieccop |
[
Nurum Toka
KOMMNOHEHTBI BEKTOPHOrO Nons -
BekTopi |mass_source_Fuel -
BekTopj | sound_velocity - |
Bektop k. \velfz - \
Napamerpei
x: L
¥ os =
z s e
PasMep no ropusoHTanu: (424179 | ==
N -
R —
b: o |ls0| ==
g b o) o
VICTOUHMK [cekwn -]
KonmuecTso no ropusontani |100 |
KonMyecTso no BepTiKani [0
MaKcuManbHas AnnHa nvmi Toxa: (1000 |
Aensta |0.005 IS
BekTopHoe none
VIHTErpankHbie NapameTpbl

Pucynok 152 — Busyanu3zanust TMHUN TOKa
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5.3.3.4. IlocTpoeHne BEKTOPHBIX MoJIeii

JInst MOCTPOEHUSI BEKTOPHBIX IMOJIEW MTPU UCIIOJIb30BAHUN CMEIIAHHOW CETKHU
HE0OXO0AMMO BBIOPATh OJIUH U3 BBIXOAHBIX (haiiJIOB, OTKPHITH BKIAIKY «BekTopHoe
IoJIe» B JIEBOM YaCTH OKHA M HACTPOUTH mapaMmeTpsl. [Ipumep Busyanmsanuu

BEKTOPHBIX IOJIEN IPUBEIIEH HA puc. 153.

mixgrids

@ain [Ipaska 3anyck HacTpoiku [loMollbs
- $oOS e b AdIEL L E B@A2u
Gri ORE

MNpenpoyeccop =~ MoHUTOP ‘ MNocTnpoueccop ‘

3D penpep

CeyeHua

JIMHWKM ToKa

BeKTopHOE none

BekTop i |viscosity hd \

BekTopj | mass_source_Fuel -

Bektop k | vel_x hd

MAOTHOCTL BEKTOPOB

zoow  |=e——

CBOWCTBa BEKTOPOB

MacwTabHbIf 0.025 FET
bakTop

LLMpHHA 1
NIAHUN

WHTerpanbHbIe NapamMeTpbl

Pucynok 153 — Busyanu3zanus BEKTOPHBIX MOJIEN

5.3.3.5. Hacrpoiika BU3yaJu3anuu HHTErPAJbHbIX NAPaMeTPOB

JIJist HacTpOMKMU MPOIeAYPhl BU3YaTU3ALMKU HHTETPAJIbHBIX apaMeTPOB MPH
WCITOJIb30BAHUU CMEIIAHHON CETKH HEOOXOIMMO BBIOPATh OJWH W3 BBIXOJHBIX
(aiisioB, HaXKaTh Ha KHOMKY «Co371aTh HOBBIM MHTETPAILHBIN TapaMeTp» U B JICBOU
YaCTH OKHA HACTPOWTh WHTETpaibHbIe TapaMmeTphbl. [Ipumep oToOpakeHUs
HACTPOWKHU TPOLEAYphl BU3YaJU3alMK MHTETPalbHBIX NMapamMeTpoOB MPUBEIEH Ha

puc. 154.
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6.4.21.3

@ain [Mpaeka 3anyck Hacrpoiikk Nomoulb

GrE CRHE

Mpenpoueccop  MOHWTOP | MocTnpoueccop |

BbixogHblie dainbl =| 3D penpep
~ Crapble dainel

iskra_whole 4nzl tetra 1M step 1000000.root
Hagkle dhainh

CeyeHuA

JIHWK TOKa

BekTopHoe none

WHTerpaneHele napameTpel

WHTerpanbHele napameTpel 2 | +

v| OTobpaxate | Yaanute \

| BblMMCINTE \

Mo3KMUNA CeYeHMA
Ocb |X = |

_— e [0.125132 |

Pagwnychkl cedeHuA

BHYTPeHHWIA paguyc |0 |

BHewWwHwMi pagnyc |0.5 |

Bbl4MCNAEMbIE NAaPaMETPbI

v| MaccoBblii pacxog,
v MMnynec NoToka

density

anarnu canrra

Pucynoxk 154 — Ilponenypa HaCTpOHKH BU3yalll3allii UHTErPAJIbHBIX TAPaMETPOB

OO0iacTh HACTPOWKHW BU3YAIHM3allMd WHTETPAJIBHBIX TMapaMeTpOB TOKa3aHa
SAPKO-KeNThIM 11BeTOM B okHe 3D pennepa (puc. 154, 155). Ha puc. 156 B okue 3D
peHaepa TmpuBeAeHa TMpoleaypa 3aJaHus BHYTPEHHEro paauyca CEYeHHUs

pacueTHoM 00J1acTH.
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6.4.2.1.3 - o x

Daiin [paeka 3anyck Hactpoikn [Nomouls

PePBRX oD d¢d A2EH AE
Srm CRBE

Mpenpoueccop = MoHuTOop | MocTnpoueccop ‘

BbixoAHble hainbl “| 3D pengep

~ Crapble $haibl
iskra_whole _4nzl tetra 1M step 1000000.root

Hoghie dhainkl he

CeueHnAa

JIMHUM TOoKa

BekTopHoe none

WHTerpankHble NapaMeTpbl

WHTerpanbHble NapaMeTpsl 2 | +

¥ OTo6paxaTb | YaanuTe |

| BbIMUCNNT |

MNosuuwma ceyenns
Ocb | X - |
[ |.0.22446 |
Panuycel ceyenmn
BHYTpeHHWit pagnye |0 |
BHewWHWii paguyc 0.5 |
BbIYMCNIACMBIE NapaMeTpel
V| Maccosbli pacxon e
¥| mnynec noToka

density

Pucynox 155 — IIporeaypa HaCTpOHKH BU3yaIM3allii HHTETPATBHBIX [TapaMeTPOB

6.4.2.1.3 = o x

Maitn [paeka 3anyck HacTpoidku [Jomolb

PeBRKR ¢ 999y BEER &EB
Srm ORhH

Npenpoueccop =~ MoHWTOP | MNocTnpoueccop ‘

BbixofHble (aisibi “/| 3D peHgep

iskra whole 4nzl tetra 1M step 1000000.root
Hoghie dhainnt

CeveHuA

JIMHKUK ToKa

BekTopHoe none

WHTerpankHble NapameTpbl

WMHTerpanbHble NapamMeTpoi2 | +

v| OTo6paxaTs | YaanuTe |

| BbIYMCANTE |

Mo3numKA ceveHns

Ou:\x '|

[ | 0.22446 |

Panwymal CevyeHua

BHYTPEHHUA paanyc [0.2| l

BHewwuii paguyc 0.5 |

BbluMcnAeMbIe NapaMeTphbl

| MaccoBblil pacxog E
| MMnynbe noToka
density

Pucynox 156 — IIporenypa HaCTpOHKH BU3yallu3allii HHTETPATIbHBIX ITapaMeTPOB
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Ecnu acTh ceueHus IEKUT 3a MpeenaMu pacueTHOW 00IacTH MPU HaXKaTHH

Ha KHOIKY «BBIUHCINTE» BBIBOJAUTCA OKHO C IpenynpexaeHueM (puc. 157).

Cnvwkom bonbluoe ceyeHue x

YacTb ce4eHuA NeXWT BHe pacyeTHon obnactu. 3Ta yacTb
6yaeT NpoMrHopHpoBaHa. MpoaoKaTh?

@ Her [ JiF]

Pucynok 157 — OxHoO ¢ npeaynpexacHuemM

HNanee Ha Bkinanke «l/HTerpampHbpie mapameTpb» (OpPMHUpPYETCS Tadiuia

MHTErpajibHBIX MapameTpoB (puc. 158, 159).

WMHTerpanbHble NapaMeTphbl
BHYTpeHHW paguyc |0.25 -

BHeLWwHWi paguyc 0.5

Belyncnaemble NnapaMeTpel

v| MaccoBblit pacxog <

V| MMnynbc NoTokKa
density
energy_source
heat_capacity
heat_conductivity
mass_fraction_Fuel
mass_source_Fuel
pressure
sound_velocity
temperature
vel x

-

Pucynok 158 — Beruncnsiembie (pacueTHbI€) mapaMeTphl

MHTerpaneHble NnapaMeTpbl — ] X

2 MMnynec notoka 5821.24

CoxpaHuTb B dain

Pucynox 159 — Tabnwuia vHTETpaIbHBIX TTAPAMETPOB
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[Ipn naxatuu Ha KHOMKY «CoxpaHuTh B (haili» OTKpoercs (alaoBbIi

MIPOBOJIHUK, T/I€ HEOOXOUMO COXpaHUTh (ait B popmare .csv (puc. 160).

(st MOMaLIHAR Nanka < | books | klin-cube.solver | out | silo £2
[ Pabouwii cton
& NODE_0007 14 nek 2022
L == & NODE_0006 14 nek 2022
& M3oBpaxenms @ NODE_0005 14 fek 2022
& NODE_0004 14 nek 2022
7 build-HyperCubeTetra-Desktop-Debug = @ NODE_0003 14 nek 2022
3] NODE_0002 14 nek 2022
7 AokymeHTs @ NODE_0001 14 nek 2022
3] NODE_0000 14 nek 2022
+ Apyrue mecta
CsSV dain «

Pucynoxk 160 —®aiinoBbIii MPOBOAHUK C KaTAJIOTOM JJIsi COXPaHEHUS
WHTErPAJIbHBIX MMapaMeTPOB

Knonka «Iloka3zath 3HaueHUs» OTOOpakaeT TaOJMIy 3HAUEHUU MOJIeH U
koopauHatel. Koopaunatel X, Y, Z MOXHO 33aJaTh CAMOCTOSITEJIBHO, JJISI 3TOTO
HEOOXOJIMMO B COOTBETCTBYIOIIUX ITOJISX BBECTH MX 3HAYCHUS] U HAKATh KHOMKY
«YCTaHOBUTHh KOOPJIMHATHI», MOCII€ Yero B okHe 3D peHnepa mosiBUTCS MapkKep B
BHUJIC YEPHOTO KPECTHKa, 0TOOpakaroluii BBeICHHbIE 3HaueHus (puc. 161).

JIiist coxpaneHus TabauIlbl 3HAaYCHUH HAXKMHUTE Ha KHOTIKY «COXpaHUTh KaK»

U BbIOEepUTE yTh U Ha3BaHue (aiisia B (pailtoBOM MPOBOTHUKE.
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3HayeHnA mixgrids _ o %

HassaHue nona 3Ha4yeHune

x ’ e @ AEr 8
z 1 L

density 0.69863

energy_source 0 3D peHpep | Tpaduk Baonb oTpeska

heat_capacity 1031.84
heat_conductivity 0.0389342
mass_fraction_Fuel 1
mass_source_Fuel 0

pressure 100351
sound_velocity 446.08
temperature 500.488
vel_x 1.12659
vel_y -0.035308
vel_z 0.0448734

viscosity 2.611e-05
X7

Y: |0.5

Z: |1

YCTaHOBUTE KOOPAWHATbI

COXPaHWTL KaK...

E

Pucynox 161 — Oto6pakeHne Mapkepa

5.3.3.6. ITocTpoenue rpaduka BI0Jb OTPE3KA

Knomnka «I"paduk BAOIL OTpe3Ka» CTAHOBUTCS AaKTHUBHOM, €CIIM 3arpyKeH
BBIXOJTHOM (aiin. [y 3aaHusl KOOPAMHAT MIEPBOM TOYKH, HEOOXOAMMO Ha)KaTh Ha
kHOMKYy «['paduk BHOAL OTpe3ka», 3aTeM, B OTKPBIBIIEMCS OKHE BBECTH
KOOPAMHATHI TOYKU BPYYHYI0 M HaXKaTh KHONKY «YCTaHOBUTb 3HAUYECHUS», WU
Ha)KaTh KHONKY «3aJaTh C MOMOIIBIO Kypcopa» U B OKHE 3D peHaepa HaxkaTh Ha
ceueHue. AHAJIOTMYHO JUisi BTOpOM TOuUku. B pe3ynbrate, B OKHE B
COOTBETCTBYIOIIMX TMOJISIX MOSIBATCS 3HAYCHUS] KOOPJMHAT, a BRIOpAaHHBIE TOUYKU U
MOJTyYHBIIAsACS TpsiMast OyayT oToOpakeHsl B okHe 3D pennepa (puc. 162).

Jlanee cnemyer 3amaTh HEOOXOAMMOE KOJIMYECTBO TOYEK B CHEIUATHHOM
noJjie ¥ HaxaTh KHoNKy «HapucoBatey» (puc. 162). Ilocie yero mosBUTCS BKJIaIKa
«I'paduk BIONH OTpE3Ka», HA KOTOPOM B IEHTPATHHOM €€ YacTH OTOOpazuTCs

rpaduk, a cripaBa jereHaa Kk rpaguky (puc. 163).
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mixgrids — o Ed

@aiin [Ipaeka 3anyck HacTpoiku [Jomollb
PePERR ¢9¢9Qd¢é daER]AE @2 ilsm
Gri Oh&

MNpenpoueccop  MonuTop | MocTnpoueccop

3Hauenna

MNepsas To4ka
X 2.08069
Y 0.708886
Z 0.504985
YCTaHOBHTbL 3HAYEHMA

3afaTh € NOMOLLbIO KYPCOpa

BTOpan Touka
X 6.95891
Y 0.616288
Z |0.959258
YCTaHOBWTH 3HAYEHKWA

3a[aTh C MOMOLUBLIO KYpPCopa

Konnyecreo Touek | 100

HapwcoBaTb

Pucynox 162 — 3aganue KkoopAuHAT I TOCTPOCHUS Tpadrka

3D perpep | IPadviK BAONL OTPesKa

120 000

— density

— energy_source

~ heat_capacity

100 000 - heat_conductivity

— mass_fraction_Fuel
B — mass_source_Fuel

— pressure

80 000 sound_velocity

= temperature
- vel x
60000 =L

4 —vel_z

- = viscosity

40 000

20 000

-20 000

T T T T 1
0 100 200 300 400 500

Pucynox 163 — Bxnaaka «I"paduk BI0OIL OTpe3Kay

Jl7is BBI30Ba KOHTEKCTHOTO MEHIO MPOIEAYpbl OTKIIOUEHHS OTOOpa)keHUs
KOHKPETHOTO rpaduka MOABEIUTE Kypcop K MO0 ¢ rpaukoM M HaXMUTE Ha

MPaBYIO KHOMKY MbIHU (puc. 164).
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Npenpoueccop = MoHuTop = MocTnpoueccop

BbIx0AHbIE haitnbl 3D peHpep = padvk BAONbL OTPe3Ka

120000

- density

Tube 6K _mix step 001400.root

- energy_source

CeyeHuA 100000 = heat_capacity
1 v| density .
- E heat_conductivity
; o 1 v| energy_source i
slicer1 | slicer2 | + 80000 —| mass_fraction_Fuel

v| heat_capacity

¥ OToGpakaTe YaannTe i mass_source_Fuel

] v| heat_conductivity
ficne density - 60 000 | mass_fraction_Fuel RIESSLIC
1 sound_velocity

KOoopANHATbI TOUKK - v| mass_source_Fuel
<[5 - mamd v/ pressure temperature
N v| sound_velocity vel_x
i3 0.5 I 1 v| temperature vel_y
Z: |0.5 — 2 0007_ v| vel_x vel_z
HopMank NI1ockocTH od v/ vely [riscasity
] vl vel_z
aln an® k B | viscosity
JIuHWM ToKa 20000 J TNorapudi Kan WKana
BekTopHoe none é I z‘u 4 JNnHeRHan Wwkana
Cbpoc macwTabuposanua
”I?r : S Mokasatk mapkep B®

5y M MNokasaTb KOOPAWHATELI HA Mapkepe

CKPpbITb BCE KPUBBIE

1 3.378 [CRT]: ™
10:19:43.413 [INF]: Open project "mixgri

P RN - P S I T A U SISt lMoKasaTb BCE KPHBbIE b

I COXPaHWTL KaK Csv painn

Pucynox 164 —IIponeaypa oTkiIr04eHUs] OTOOpaKeHUs rpapUuKOB

Jlng ~ mpocMoTpa  pe3ynbTaToB  pacdyeTa € HCIOJIb30BaHHUEM
jJorapuMUYECKON IIKaJIbl HAXMUTE Ha KHONKY «Jlorapudmuueckas mikamzay.
[Tocne nstoro oroOpaxkenue rpaduka Bo Bkiaake «I'paduk BIOIL OTpe3Ka»
obHOBHTCS. /{7151 BRI30Ba KOHTEKCTHOTO MEHIO OTKITFOUEHUS TpaUKOB HAXKMUTE Ha

MpaByr0 KHOIKY MbIIIH (puc. 165).

3D peHgep | Padwk BoNb OTpe3ka

1e+20

— density
— energy_source

— heat_capacity

- heat_conductivity

+ — mass_fraction_Fuel

= mass_source_Fuel
— pressure

sound_velocity

1e-20 — temperature
= vel_x
- vel_y
- vel_z

1e-40 — viscosity

1e-60

1e-80

Pucynox 165 — IIpumep otobpaskeHus morapuMUIecKon MIKaJIbI
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Jlns macmrabupoBanus rpaduka HAOXKMHUTE U yAep>KuBaiTe KHOMKY «Shift»

¥ OJTHOBPEMEHHO KPYTUTE KOJIECUKO MBIIIU, TPUOIIKas Ui yaansist rpaduk (puc.

166, 167).

3D peHaep rpadmk BLONL OTPE3KA

— density

7 = pressure

1e+06 — sound_velocity

4 - temperature
7 = vel_x

800 000 | " - vel y
J / \ -vel_z

600 000 —| / \

400 000 — [ \\J/\N\

200 000 — [

0 -

Pucynok 166 — [Ipoueaypa macmtabupoBanust rpadukoB

3D peHpep rpadwk BAONb OTPe3Ka

- density

= pressure

3e+06 ‘
1 sound_velocity

— temperature

2e+06 - vel x

- ‘/\}\

-le+06

—vel_y

- vel z

-2e+06

T T T T T T
-200 -100 0 100 200 300

Pucynox 167 — IIponienypa macmrabupoBaHusi rpadukoB

Jlns Bo3BpamieHuss rpaguka B TEpBOHAYAIBHOE IOJOXKEHHE BBIOEpUTE

dbyukiuo «Copoc MacTabupoBaHus» B KOHTEKCTHOM MeHIO (puc. 168).
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3D peHpep rpacdwk BAOAL OTpe3Ka

3e+06 —|
2e+06
1e+06 —
] j\ V' density
o dpressure e
v sound_velocity
g v temperature
-1e+06 —|
J v vel_x
v vel y
] v vel_z
20+06 - -z B
] JNorapudpmuyeckan Wkana
JNnHeRHan Wwkana

T CHpoc MacluTabupoBaHua

T T
-200 -100 0 300

MokasaTe Mapkep
v MoKasaTk KoopAWHATLI Ha MapKepe

AlTEntries 1 1 - ’ CKPbITh BCE KPHBBIE

Pucynoxk 168 — Ilponieaypa copoca macmraOupoBaHusi B OCTIPOIECCOPE

JUis mepemenieHuss rpaguka HaKMHUTE U YACPKUBAUTE JIEBYIO KHOIIKY
MBI Ha TI0JIE€ ¢ TPapMKOM M JIBUTATe KypCOp MO HAMPABIECHUSM KOOPAMHATHBIX

oceit (puc. 169, 170).

3Dpengep paduk BAONL OTPE3Ka

- density

T = pressure

1e+06 —| sound_velocity

- - temperature
b - vel_x

800 000 | - vely
1 / \ -vel z

600 000

400 000 ; / /\‘—h

200 000 l \j

Pucynox 169 — Ilponenypa nepemenienus rpaguka B OKHE MOCTIpoLieccopa



3D pengep | Ipadwk BAONb OTpe3ka

96

I 1e+06

800 000

600 000

400 000

200 000

40

= density

- pressure

- sound_velocity
- temperature
—vel x

= vel_y

- vel_z

Pucynox 170 — IIpornenypa nepemenienus rpapuka B OKHE IMOCTIIpolieccopa

Eciu Ha rpaduxe wucnonplyeTcs Mapkep, TO IepeMmenieHue rpaduka

HEBO3MOXHO. Iyl mepeaBmkeHus rpaduka HEOOXOAUMO IEaKTUBHUPOBATH (iar

«ITokazaTh Mapkep» B KOHTEKCTHOM MeHIO (puc. 171).

40

A N

density

M Moka3aTb Mapkep

pressure
sound_velocity
temperature

vel x

vel y

vel z

JNorapudmudeckan WKana
JIvHerHanA Wwkana

CHpoc macwTabupoBaHwAa

MoKa3aTk KOOPJIMHAThLI Ha MapKepe
CKpbITb BCE KPWBBIE

lMNoka3aTe BCe KpWBbIE

CoXpaHWTb Kak csv daiin

Pucynoxk 171 — CkpeiTh Mapkep
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[Ipu aktuBaumm ¢uara «llokasarb mapkep» (puc. 172) B KOHTEKCTHOM

MEHIO Ha TpaduKe BIOJb OTpE3Ka MOSBUTCA MapKep KOOPAMHAT KPUBBIX (pHUC.

173).

NorapudmMuyeckan WKana

NuHelHan WwkKana

Chbpoc macwTabupoBaHua

v| MoKa3aTb KOOPAMHATLI Ha MapKepe
CKpbITb BCE KPUBBIE

MNoKa3aTk BCE KPWBbIE

COXpaHWTb Kak csv dain
Pucynok 172 — Busyanusanus npoueaypsl «[lokazats Mapkep»

mixgrids - o @
®ann [paska 3anyck HacTpoiku [Tomous
o~ FodDvedd EAEEHNAE B2 ALK
el CRHE
Mpenpoueccop = MoHUTOP MocTnpougeccop

BbixofHble haiins =~ 3p penaep | Tpaduk BAONL OTpE3Ka

~ CTapbie dainbl
Tube 6K _mix _step 01220... Mapkep: (54; 103300); KoopaunHaTbi (4.28915; 0.477413; 0.499998); Kpueas: pressure

Hoghle haink 4

- density
CeyeHnAa b — energy_source
sticer1 [ 100 00! - heat_capacity
1 - heat_conductivity
v OToBpaxate | - mass_fraction_Fuel
MNone density 80000 — = mass_source_Fuel
KoopanHaTtbl TOUKKM i — pressure
. a— 1 sound_velocity
s 60 000 — B
= [ — temperature
b —vel x
Z: 0.5 —
40000 -vely
HopMank NIOCKOCTH : - vel z
— viscosity
a: |0 90"
20000 4
b: |80 90°| ==~ 1
» -
JIMHKM ToKa
0+ —
BeKTopHOE none i
T T T T T
WHTerpankbHble NapaMeTpbl 20 a0 60 80

Pucynoxk 173 — Busyanu3zauus Mapkepa KpUBbIX

[Ipu axktuBanuu ¢uara «[lokasats KoopauHaTHl Ha Mapkepe» (puc. 174) B
KOHTEKCTHOM MEHIO Ha rpauKe OKOJO MapKepa MOSBITCS TEKYIIHe KOOPIUHATHI

KpuBbIX (puc. 175).
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NorapudmMuyeckan Wkana
JIMHeHaA wkKana

Cbpoc macwTabupoBaHWA

v MNoKa3aTb Mapkep

Moka3aTbk KOOPAWHATLI HA MapKepe

CKpbITh BCE KPWBbIE

NoKas3aTb BCE KPpWBbIE

COXPaHWTL KaK csv Gain
Pucynoxk 174 — Bei3oB npouenypsl «[lokazaTs KOOpIUHATEI HA MAPKEPE»

mixgrids - o X

Dann [lpaska 3anyck Hactpoikn [omouws

EeNBRK oD es dEeERE @2 A2H
S| C
Mpenpoueccop  MouuTop | MNocTnpoueccop

Bbix0AHbIE haitnbl 3D peHaep | paduk BAOML OTpeska

Mapkep: (43; 102637); KoopawnHartel (6.52203; 0.501311; 0.939274); KpwBan: pressure

p20E00 - densit;
Tube_6K_mix _step 001400.root 1 )
T ] 43; 102637 - energy_source
CeveHna 100000 - heat_capacity
a R = heat_conductivity
slicer 1 | slicer2 | + 0000 - mass_Ffraction_Fuel
v| OTobpaxaTs Yaannte ] - mass_source_Fuel
Mone density v 60 000 - pressure
KoopanHaTel TOYKM i sound_velocity
(B Jo0 000 - temperature
- vel_x
Y. |0.5 L ]
- vel_y
z los - 20000 el
HopMank NAGCKoCTH o — viscosity
aln an® v ]
JIHWW TOKa ool
T T T T T T T T T T 1
BekTopHoe none 0 20 a0 60 80 100
[=]E3]
T_om =
BCl_o

: Open project "mixgrids" from "/home/u/testHyperCubeTetra/mixgrids.cube”

Puc. 175 — Buzyanuzanus KoOpAuHAT Ha MapKEPE KPUBBIX

Jist  oroOpakeHus  peajbHBIX  KOOPAMHAT  HEOOXOJUMO  BBI3BATh
KOHTEKCTHOE MEHIO M akTuBHpoBaTh (pnar «Ilokazats mapkep». B pesynbrare B
noyie ¢ rpagukaMu TMOSBUTCS MapKep, a B BEPXHEW 4YacTU BKIAJIKM BMECTE C

MMEHEM KPHBOM KoopauHaThl (puc. 176).
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MocTnpoueccop

3D peHpep | Mpadmk BAoMbL OTpe3ka

ot Mapkep: (58; 343633); KoopamHare! (0.775451; 0.609021; 0.00249987); Kpusan: pressure
ot 700 000 - density
ot ] = pressure
ot 600 000 2y ‘
ot ] r’ ‘\ - sound_velocity
1 v| density - temperature
500 000
1 V| pressure - vel_x
] v| sound_velocity - vel_y
400 000
j v| temperature \ - vel z
| vl vel x
4 - \
300 000 -+ v vel y
N ] v|vel z
200000 | JNorapudmuyeckas wkana .
. JIMHERHanA WKana \
Y i
e} 100 000 1+ Cbpoc macwTabrpoBaHua e
] Moka3aTb Mapkep
v 0 31%— [ | Noka3aTb KOOPAMHATLI Ha MapKepe
» 4
] CKPpbITb BCE KPMBbIE
\— =100 000 —Fé-mg MokasaTk BCe KpuBble
— T T T 1
\_ 0 CoXpaHuThb Kak csv dain 60 80 100

Pucynoxk 176 — OtoOpakeHrne KOopInHAT Ha Tpaduke

I'paduk BHOJNB OTpe3ka CTPOUTCS IO KOOPJAMHATAM JABYX 3a7aBa€MbIX
oreparopoM Touek. Jlisi mocTtpoeHusi rpaduka BIOIb OTpe3Ka MCIOIb3YIOTCS
TOYKH, COOTBETCTBYIOIIME TOYKAM MOJIeNId, 0ToOpakeHHOU B okHe 3D penpepa.

[Ipy mepexyroYeHUH MEX]y aKTUBHBIMU BBIXOAHBIMHU (haillaMi B OKHE
«Beixoansie ¢ainey Bo BKIaake «Ipaduk BIONB OTpe3Ka» MPOUCXOIUT

aBTOMAaTHYECKas Tepe3arpy3ka COOTBETCTBYIomuX rpadukos (puc. 177 - 180).

Mpenpoueccop = MonuTop | MocTnpoueccop

BbixoAHble $ainbl 3D peHnep | Mpadwk BOO/L OTPe3Ka
* CTapble $aibl
Model4_step_020000.root 120 000 —
Model4_step_040000.root E
Model4_step_060000.root - — pressure
Model4_step_080000.root E
Model4_step_085770.root 100 000 —
HoBble daiinb! 1 - temperature

- density

= sound_velocity

- vel_x

—vely

B —vel_z

CeueHua 80 000
Mone density - - ]

KoopAnHaTbl TOUKK

60 000 —
X 1.5

¥: 0.5

40 000 —

Z: 0.0025

Hopmans nnockocTn 20000 -

ER] 90°

JIMHUW TOKa

o~

T T T T T T T T 1
BekTopHoe none 0 20 40 60 80 100

Pucynoxk 177 — Otobpaxkenue rpaduka B1oJIb OTpe3Ka JiJIsl TECTOBOM 3a1auu
«Model4 step 000000.root»
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Npenpoueccop | MOHWTOP MocTnpoueccop

BbixoaHble ¢ainbi 3D pergep | TpadwK BAONML OTpE3Ka
~ Crapsle dainbl

Model4 step 000000.root
Model4 step 020000.root 700000 —

- densit
Model4_step_040000.root Y
Model4_step_060000.root - pressure
Model4_step_080000.root 600 000 — - d veloci
Model4_step_085770.root sound_velocity
HoBble dainbl - temperature
500 000 |
- vel x
CeyeHna
- vely
Mone density - - 400 000
-vel z
KDDPD,MHBTI:\ TOUYKH
300 000 ]
X 1.5 —
Y: 0.5 — 200 000 ]
Z: 0.0025 — ——
100 000
Hopmans naockoctm
a0 90° . 0]
JIuHWMKM TOKa ~100 000
T T T T T T T T T 1
BekTopHoe none 0 20 40 60 80 100

Pucynox 178 — Otobpakenne rpaduka BIOIb OTpe3Ka JIJIsl TECTOBOM 3a1aun
«Model4 step 020000.root»

Mpenpoueccop MOHHATOP Moctnpoueccop

BbixoaHble daibl 3D penpep | padmk BAoNb OTPeska
~ Crapble dhainbl
Modeld4_step_000000.root

Modeld step 020000.root 700000 — _ :
Modeld step 040000.root ] density
Modeld_step_060000.root ] — pressure
Model4_step_080000.root 600 000 — - d velocit
Model4_step_085770.root ] SOUNGAVEIOCIEY,
Hossle daitnbl ] - temperature
500 000
i — vel_x
CeueHns ] /\ - vel_y
Mone density v - DS
] -vel z
KOOpAWHATBI TOYKK ]
300 000
X 1.5 — ] /
v o5 — 200000
z: [0.0025 f—
100 000 |
HopManb NNockocTH ]
o
a |0 90° - 1
JIMHWN TOKa T
T T T T T T T T T T !
BekTopHoe none 0 20 40 60 80 100

Pucynok 179 — OroGpakenue rpaduka BIOJIb OTpe3Ka JJIsl TECTOBOM 3a/1a4u
«Model4 step 040000.root»

Mpenpoueccop = MoHutop | focTnpoueccop

BoixoaHsie daiinbl 3D peHpep | lpadmk BAONb OTpE3Ka

~ Crapebie dainel
Modeld_step_000000.root
Model4_step_020000.root 600 000 - densi

_step_ - t

Model4 step_040000.ro0t .

- pressure
Model4_step_080000.root b
Modeld _step_085770.root 00000

HoBble dainbl

- sound_velocity

= temperature

400000 - vel_x

CeyeHuna ~ vel y
Mone density - - \

—vel_z

300 000 —
KoOpAWHAaTbI TOUKK

X 1.5

—_—
200 000 |
¥: 0.5 —
Z: |0.0025 — 100 000 —
HopMam: NAOCKOCTH
o
a: |0 90° -
JIUHWKM TOKa 100 000
r T T T T T T T T T 1
BekTopHoe none ] 20 40 60 80 100

Pucynok 180 — OtoOpakenue rpaduka BI0JIb OTpe3Ka JJIsl TECTOBOM 3a/1auu
«Model4 step 060000.root»
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[Ipu Haxkatum Ha KHONKY «CKpBITh Bce KpuBbIe» (puc. 181) B KOHTEKCTHOM
MEHIO Ha rpaduke BAOJb OTPEe3Ka OTKIIOYUTCS O0TOOpakeHHE BCEX KPUBBIX (pHC.
182). CooTBETCTBEHHO, UIsI OTOOPAKEHUSI BCEX KPUBBIX, HAXXMHUTE Ha KHOIKY

«ITokazatp Bce kpuBbie» (puc. 181).

NorapudmMuyeckan WwKana
JIHeWHan Wwkana
C6poc maclwTabupoBaHA
MokazaTk Mapkep

v MNoKa3aTk KOOpAWHaTLI Ha MapKepe

CKpbITb BCE KPUBLIE

lNoKa3aTh BCe KpUEBLIE

CoXpaHuTb KaK csv daiin
Pucynok 181 — Kuomnka «CKpBITh Bce KPUBBIE»

mixgrids - o @

@aitn [paeka 3anyck HacTpoitkn [loMols

PeRPBERK go¢oRded ddERE @@ A<
S| C

Mpenpoueccop = Mouutop | MocTnpoueccop

BoixoAHble $ainbl -] pengep | paduk BAONL OTpedka

2,6255e-05 _ densit
Tube_6K_mix_step_001400.root 1 ¥
b 1 — energy_source
2,625e-05 )
Ceyenna 1 - heat_capacity
- ] - heat_conductivity
I i 2,6245e-05
SISy sticer 2 [0 1 - mass_fraction_Fuel
v| OTobpaxatb Ypanute ] - mass_source_Fuel
2,6242-05
MNone density - q = pressure
KoopAMHaTbI TOUKK 2,6235e-05 ] sound_velocity
— temperature
X 5 — b
2,623e-05 - vel x
Y: 0.5 — ]
1 -vel y
Z: 0.5 — 2,6225€-05 ] - vel_z
Hopmank nnockoctu ] SUEHI
2,622e-05
an an® 4
JIMHWKW TOKa 2.6215e-05 A
T

BekTopHoe none

Jlor ;

CRITT "UMORET Dad ©
[CRT]: "Omub:
8 [CRT]: "Omm:
10:19:43.413 [INF]: Open project "mixgr

" /home /u/testHyperCubeTetra/mixgrids. cube™

Pucynox 182 — Busyanu3anus rpaguka BI0OIb OTPE3Ka CO CKPHITBIMA KPUBBIMU
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[Ipn waxatuu Ha KHOMKY «CoxpaHuTh Kak csv ¢aim» (puc. 183) B
KOHTEKCTHOM MEHIO, OTKpOETCs (ailioBbIi MPOBOIHUK, I7I€ HEOOXOAUMO BHIOpATh

MyTh ¥ Ha3BaHue ¢aina (puc. 184).

NorapudmMuyeckan WKana
JNuHeAHan wkana
CHpoc MaclwTabupoBaHKWA
MoKa3aTk MapKep

v MoKa3aTb KOOPAMHATLI HA MapKepe

CKpbITb BCE KPUBBIE

Moka3aTk BCce KpUBLIE

COXPaHWTL Kak csv daiin

Pucynoxk 183 — Knonka «CoxpaHuTh Kak csv ¢aim

|
£

(3t JomaluHaAs nanka 4« | {itu | testHyperCubeTetra »
[ Pabouwnii cton
@ mixgrids.solver 10:25
B T @ klin100.50lver 3 Map.
§ 3arpyskun @ sod-1p.solver 22 des.
@ 08.12.22 test (2).solver 17 des.
[«] M3obpaxenuns @ klin-cube 27 nek 2022
) @ sod-1p 16 fek 2022
7 build-HyperCubeTetra-Desktop-Debug @ 08.12.22 test. solver 8 ek 2022
@ klin100 8 ek 2022
+ Apyrne mecra 3] MNpoekT 9.50lver 25 HonA 2022
@ mixgrids (3).solver 25 HoA 2022
@ solver0.3.0 31 0KT 2022
@ HyperCubeTetra 7 OKT 2022
@ T-Gvortex (2) 7 bes 2022
@ qubig-solver-0.1.1 1Hon 2021
Tabnuua «

Pucynoxk 184 — ®aiinoBslii MPOBOJIHUK C KaTanorom jjsi coxpanenust CSV ¢aiina

5.3.3.7. CoxpaHeHHUe TEKYIIMX HACTPOEK MOCTIPOIleCcCOoPa
JIJist coXpaHeHHs TeKYIUX HACTPOEK MOCTIPOIleccopa HAKMHUTE Ha KHOIIKY

«CoxpanuTts noctmpoieccopy» (puc. 185).
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mixgrids

@ainn [Ipaeka 3anyck HacTpoilku [lomolls

Pe@PBRE ¢$¢Hedd a5 [E]
GrmuC

rpenpoueccop  MoHMTOop | MocTnpoueccop

BbIXOAHbIE dainbl “ | 3DpeHaep | rpaduk smons otpeska

Tube GK_mix_step 001300.root

Tube_6K_mix_step_001400.root

CeyeHunna

slicer1 | slicerz | +

V| OTobpaxare Ypanute
Mone density
KoopauHaTbl TOUKK

X |5 S—

Y. |0.5 —

Z: |05 S—
HopMasib NNOCKOCTH

A ln an® =

JnHun Toka

BekTopHoe none

¥ i
oject projectPath etra/mixgrids.solver"
+ solver work directors ODir( */home/u/testHvnerCubeTetra/mixarids.solyer” . nameFilters = ( "#% ). ODir::SortFlags(

Pucynox 185 — Ilpornieaypa coxpaHeHus: HACTpOEK MOCTIIpolieccopa

6. PEKOMEHJIALIMU 10 OCBOEHUIO

Hns mponyktuBHOM pabotel ¢ [1O kaxgomy I[lonws3oBarenmio cremyer
03HAKOMUTHCSI C HACTOSIIEH JOKyMEHTaIMel (MHCTPYKIMSAMU), pa3MEelIeHHOW Ha
odurmaasHOM caiite [IpaBooOmanarens. [locme o3HakOMIIEHUS ¢ JOKyMEHTAIUEH
[Tonp30BaTeNh MOXKET YCIEUIHO Mojb30BaThes [10.

IO sBasieTrcss AOCTAaTOYHO TIOHATHBIM W WMHTYUTHUBHBIM, OJIHAKO MPHU
BO3HMKHOBEHUHU KakuX-11M00 BompocoB win omubok Ilons3oBarenu MOryT
BOCIIOJIb30BaThCA TEXHUUECKOMN MOJIEPHKKOM.

Texnuueckas mnoanepxka Ilonp3oBateneit ocymiecTBisieTcs B dopmare
KOHCYJIbTUPOBAaHUS MO BorpocaM skcruryatanuu [1O mo 3aeKTpOHHBIM KaHallaMm
CBSI3U (RJIEKTPOHHOM MOYTE), 10 Teae(OHY MM MUCbMEHHO 0 3aIpocy.

Jns  okazanusi TexHudeckor mnonanepxkku I[IO Iloms3oBarenu MoOryt
HaIpaBJISITh BO3HUKAIOIIME BOMPOCHI HA DJJIEKTPOHHYID TMOYTY MO aJIpecy:
tsvetkovoi@bmstu.ru wmu mo Homepy Tenedona 89252041502. Ilommepikka
OCYIIECTBISIETCS B pabourie qHU (C MmoHeaenbHuKa mo nsatHuity) ¢ 09:00 qo 18:00

10 MOCKOBCKOMY BPEMEHH.
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