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JAucKaernmep

Thunderhead Engineering He faeT BblpaXKeHHbIX UM HEBbIPAXKEHHbIX rapaHTUi
nosib3oBaTenAm nporpammbl PyroSim 1 He HeceT OTBETCTBEHHOCTM 33 ee UCMOb30BaHMe.
Monb3oBaTenn PyroSim HecyT eANHOINYHYIO OTBETCTBEHHOCTb B COOTBETCTBUM C PpeaepasibHbIM
33aKOHOM 3a onpegeneHne afeKBaTHOCTU UCMOJIb30BAHMA NPOrPaMMbl ANA KaKNX-1Mbo uenen un
3a BbIBOAbI, CAeNaHHbIe MO pe3ynbTaTam eé NCNo/Ib30BaHMA, a TakXKe 3a tobble geincTeus,
npeanpuHATbIE UIN He NPeANpPUHATbIE B Pe3yNbTaTe PACYETOB, BbIMOJAHEHHbIX NPY MOMOLLU
OAHHbIX NPOrpPamMMHbIX CPeACTB.

Monb3oBaTenu npeaynpexaeHbl, 4To PyroSim goKeH MCNo/1b30BaTbCA TONbKO
KOMNETEeHTHbIMMK cneymannucTtamm B 061actm ruapoanHaMmnKm, TepMOLNHAMUKN, TOPEHNA U
TennonepeHoca. PyroSim npeaHasHauyeH To/bKO AN KBanudULUMPOBaHHbIX NO/Ib30BaTENEN.
MporpammHoe obecneyeHune npeacTaBaseT coboi KOMMNbIOTEPHYHO MOAE b, KOTOPasA MOXET
paboTaTb KOPPEKTHO UM HEKOPPEKTHO NPUMEHUTE/NIbHO K KOHKPETHOMY Habopy MCXOAHbIX
AaHHbIX. OTCyTCTBME TOUYHbIX NPEeACKa3aHUIi MOXKET NPUBECTU K OWIMBOOYHbIM BbiBOAaM. Bce
pe3ynbTaTbl AONXKHbI ObITb OLEHEHbl KOMMETEHTHbIM CMELMaNUCTOM.

YNoMuHaHWe B J@HHOM AOKYMEHTE KOMMbIOTEPHbIX aNNapaTHbIX CPEACTB NN KOMMEPYECKUX
NPOrpamMmmHbIX NPOAYKTOB HE ABAAOTCA pekomeHgaumel oT Thunderhead Engineering 1 He
O3HAYaEeT, YTO 3TU NPOAYKTbI ABNAIOTCA YYLWMMM 1A NOCTaBNEHHbIX Lenei.

bsiarogapHocTu

Mbl 6narogapum KeBnHa MaklpatreHa, Cumo XocTuKkKy, [elicoHa ®noipaa, BpaltaHa KneliHa
n FneHH ®opHu 13 nabopatopum nccnefoBaHUM 34aHUIN M NOXKapoB HauMOHaNbHOIO MHCTUTYTA
CTaHZapToB U TexHonorui CLUA, n ueHTpa TexHnyeckux nccnenosaHmin VIT OUHAAHAMN.

OHM ABNAOTCA M3HAYaNbHbIMK aBTOpamu Fire Dynamics Simulator n Smokeview, 6e3 KoTopbix
PyroSim He cywectBoBan 6bl. OHM Nto6e3HO PA3bACHAIM HaM MHOTME HaLLM BOMPOCHI.

Takke mMbl xoTenn 6bl BbIPas3nTb NpmusHaTenbHOCTb RJA Group 3a Ux COTPYAHUYECTBO C
Thunderhead Engineering B pa3sutuu PyroSim. ObpaTtHada cBA3b U TECTUPOBAHME OT UHKEHEPOB
RJA no3BoIMAKN YyAYULLINTL KaYecTBo M yaobcteo PyroSim.

Pa3paboTka PyroSim n3HayanbHO 6blna nogaepaHa HaunmoHanbHbIM Hay4HbIM GOHAOM
rpaHTamm DMI-0232401 n DMI-0349759. /ltobble MHeEHWS, pe3y/ibTaTbl, 3aKAOYEHME U
peKkoMeHZaLMM B STOM AOKYMEHTE ABNAIOTCA MHEHUEM aBTOPOB M He 06A3aTeIbHO OTpaXKatoT
TOYKy 3peHnsa HaunoHanbHOro Hay4yHoro ¢poHaa.
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I'maBa 1. HauyaJjio

BBeaeHue

PyroSim — 3To nonb3oBaTenbCKuUit MHTEpdelc ana nporpammsl Fire Dynamics Simulator (FDS).
Monesaa mogenb FDS moxKeT npeacKkasbiBaTb pacnpocTpaHeHMe AbiMa, TemnepaTypbl, yrapHOro
rasa u Apyrux onacHbix ¢akTopoB BO Bpems noxapa. Pesynbtatbl MoaenMpoBaHua
ncnonb3yotca gna obecneveHna 6€30MNacHOCTN 34aHUI NPU NPOEKTUPOBAHMM, ONpeaeneHns
6€30NaCcHOCTU CYLLLECTBYHOWMX 34aHUIMA, PEKOHCTPYKLMM NOXKAPOB NPU paccaeaoBaHmAxX, n
NMOMOLLM B TPEHUPOBKAX NOXAPHBbIX.

FDS — MOLUHbBIM MHCTPYMEHT 158 MOAENMPOBAHUA NOXKapa, pa3paboTaHHbIM HauMoHanbHbIM
WMHCTUTYTOM CTaHAApTOB M TexHonormin (National Institute of Standards and Technology — NIST).
FDS mogenupyet cueHapumn noxapa c UCNob30BaHNEM BblYUCAUTENbHOM TMAPOLAUHAMUKK
(CFD), onTMMM3MpPOBaAHHOM A1 HU3KOCKOPOCTHbIX TEMMNEPATYPHO-3aBUCMMbIX MOTOKOB. TaKkow
noAxoZ OKa3blBaeTCA O4eHb TMOKMM, U MOXKET BbITb NPUMEHEH K PA3/IMYHbIM MOXKapaMm,
Ha4YMHaA OT rOpeHMA B NeYax M 40 NOXKAPOB HA HePTAHbIX TAHKepax. TaKKe ¢ nomoubto FDS
MOKeT 6bITb BbINOJIHEHO MOAENNPOBAHUE, HE BK/KOYAtOLLEee ropeHne, Hanpumep, paboTta
BEHTUNALMM B 30aHUAX. PacyeTHas mogenb FDS u nporpamma ans susyanmsaumm Smokeview
TECHO BCTPOEHbI B PyroSim.

NHTepdeic PyroSim no3sonseT MHTEPAKTUBHO BBOAMUTb UCXOAHbIE AaHHbIE U MPOBEPATb
NPaBUAbHOCTb UcxogHOro popmata dpaina ana FDS. HekoTopbie ero BO3MOXKHOCTH:

o  UmnopTt dainos CAD gna co3gaHma CAOXKHbIX MOLENEN.
e Yn06Hble MHCTPYMEHTbI CO34aHNA reomeTpum B 2D u 3D-pexkmmax.
e BCTpOEeHHble MHCTPYMEHTbI A5 NapannenbHbiX PacyeTos.

e [MBKaa cMcTema eauHUL, U3MepeHMs, NO3BOAIOWAA PaboTaTb Kak B METPUYECKOM, Tak
U B aHT/IMUCKOM cucteme.

e UHcTpymeHTbl g1a paboTbl C HECKOIbKMMM CETKaMMU.
e [lepeBopa Ha 6ONbLIOE KONNYECTBO A3bIKOB.

e Cucrtema HVAC (oTonneHus, BEHTUALUN M KOHANLUMOHUPOBAHMA), BCTPOEHHAnA B
mogenb.

e UmnopT cywecTByowmnx mogenen FDS.
e BcTpoeHHasa nocT-ob6paboTka pe3ynbTaToB.
MoaBoaa ntorn: PyroSim nomoxkeT 6bICTPO M Ka4eCTBEHHO NOCTPOMUTb CNOXKHYIO MOAEeNb ANS

MOZENNPOBaHUA NOXKapa.

3arpyskKa M yCTaHOBKa

TeKywasna Bepcua PyroSim goctynHa ana 3arpy3ku Ha cante
http://www.thunderheadeng.com/pyrosim/ (pycckoasbiuHas Bepcus AOCTyMNHa A4 3arpy3Ku
Ha caiTe http://pyrosim.ru).

Monb3oBaTeNn, He UMetoLWMe NNLEH3UM, MOTYT 3arpy3nTb NPobHyto Bepcuto PyroSim Ha 30
AHen. Mexay npobHOM M NOJIHOM BEPCUAMMN HET HUKAKMX OTAMYMIA. Bce orpaHnyeHunsa npobHom
BEPCUM KacatoTCA UCKOYUTENBHO BPEMEHWN AeNCTBUA.
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Mpwn ycTaHoBKe PyroSim ycTaHoBLMK 1M60 06HOBUT cyecTytoLyto Bepcuto PyroSim, anbo
YCTaHOBWT €ro B HOBOE MEeCTO — B 3aBMCMMOCTM OT Bepcuid. [pu ycTaHOBKe HeboNbLINX
obHoBNEHUI (Hanpumep, Npy obHoBNeHMM oT PyroSim 2015.1 ao PyroSim 2015.2) HoBas
Bepcua byaeT ycTaHOB/AeHa NoBepx HOBOM. Mpu rnaBHbix 06HOBNEHUAX (Hanpumep, ¢ PyroSim
2013 go PyroSim 2015) HoBas Bepcua byaeT ycTaHOB/IEHA B HOBYIO Marnky.

[Onsa ycTaHoBKM PyroSim TpebyloTca npaBa agMUHUCTPATOpPa. YCTAaHOBLLMKY Heobxoammo
006aBMTb NPOLLECCHI K ONEePaLNOHHON CUCTEME O MEHeAKepPa NLEH3UI U NAapannenbHbIX
pac4yetos FDS.

HeKOTopre COBE€ThI 110 MOAE/IMPOBAHHUIO

B AaHHOM pasgene mbl NpMBeAEeM HECKOJ/IbKO COBETOB, KOTOPbIe NMOMOryT BaM 061erdnTb
OCBOEHME Nporpammbl. PaccMoTpeHbl OCHOBHbIE BOMNPOCHI, C KOTOPbIMU CTaZIKUBAOTCA
60NbWIMHCTBO NONb30BaTeIel: BbIOOP CETKK, 3a4aHNEe reOMeTpUn, BbIDOp peakumnn 1 3agaHume
BEPHbIX FPaHUYHbIX YCI0BUIN. Mbl KpaTKo 06Ccyanm KaxK bl U3 3TUX BOMPOCOB, HO Npexae
BCEro, NoKaJyuncra:

e HaliguTe Bpema nopaboTaTb ¢ npumepamu. Ha cTpaHuue
http://www.thunderheadeng.com/pyrosim/tutorials/ mbl npusenn Habop nprumepos,

KOTOpPble NO3HAKOMAT BaC C Pa3/IM4YHbIMUN aCNeKTaMn MmogennpoBaHnA, OT NPOCTOro K
CNOXHOMY. Bbl He norkaneeTe, 4YTO noTpaTuan BpemAa Ha O3HAKOMNEHUE.

e [loMHWTE O NpaBue KHa4YMHaATb C Masoro». MNpu paspaboTke HOBOW MoAENUN He
NbITalTeCb CPA3y NOCTPOUTH LieNyto Moaenb. Mcnonbsyiite Hebonblume moaenu, 4tobbl
ybenunTbea, 4TO Bbl pasobpanuck B getanax. Hanpumep, nposepbTe paboTy BallMX
CMPUHKNEPOB HA HebonbLlLOM mogenu. Ecv Bbl UCNONb3yeTe 31eMeHTbl yNpaBaeHus,
NOTPEHUPYITECH Ha NPOCTOM MpUMepe.

¢ MpumeuyaHue nepeBoAUMKa: HekoTopble BONPOCbI MOAENMPOBAHUA U NPOCTbIE
NMPUMMepbl HAa PYCCKOM A3bIKe MOXKHO HalTU 34,eCb: BUAEO-YPOKMU U daitibl U3 BUAEO-

YPOKOB

BbIGOp ceTKH

AHanNUTUKy Bceraa HeobxogMMo HalTh BanaHC MeXay BpeMeHeM pacyeTa U TOYHOCTbHO.
YMeHbLUEeHMe KONNYECTBa AYEEK B A4,Ba Pa3a No KaXKA0M ocu NpuBeaeT NPMMEpPHO K 16-
KpaTHOMY YCKOPEHMIO pacyeTa (B 8 pas 3a CYET KOMYECTBA AYEEK U AOMONHUTENBHO B 2 pa3a 33
CYET M3MEHEHMA LWara No BpemMeHHu).

Mpwu BbIBOpE pasmepa AYEEK CyLLeCTBYET ABa KpUTepuma:
e PaspewleHne nNondA NOTOKA.
e PaspelleHne reomeTpumn.

Mpu moaeNnpPoOBaHMUM rOPEHMA HaYabHbIA PAa3Mep CETKU MOXKHO onpeaenunTb Kak 400
XapaKTepuCTUYECKOro AnameTpa noxkapa D* (cm. nogpobHocTu B rnaBe 6 TexHMYECKOro
pykosoactsa FDS: Fire Dynamics Simulator Technical Reference Guide Volume 3: Validation).
Bbl MOKeTe 3arpy3uTb KanbKynaTop gns pacyeta D* co ctpaHuupl
http://www.thunderheadeng.com/pyrosim/resources/

HavanbHble pacyeTbl MOXKHO BbIMOAHATL Ha rpyboit ceTke (okono D*/5), Ho ans aHanusa
NPUroAHOCTM CETKM MOXET NOHaA06MTbCA MCNO/b30BaTh pa3mepbl nopaaka D*/20.
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Mpumep N3y4eHUA CXOXKAEHUA CETKU ANA CTPYNHbBIX BEHTUAATOPOB (6€3 ropeHuna) MOXKHO HalTH
B cepumn 3ameToK «MoaenmpoBaHue CTpyiiHbix BeHTUunaTopos» (Modeling Jet Fans) Ha
cTpaHuue http://www.thunderheadeng.com/pyrosim/tutorials/

B HeKOTOpbIX 3a4a4ax pa3peLleHme CeTKU NPUXoamTca BblbupaTh 414 aAeKBAaTHOMO
npeacrasieHnsa reometTpuun. NMpumepom, rae reomeTpus ynpasasaeT pa3smepom CETKU, ABNAETCA
MOAeNIMPOBaHNE AePEBAHHOMN NOMIEHHULbI, FAe KaxKA0e NoNeHO UMeeT MaNeHbKUIA AnameTp
(http://www.thunderheadeng.com/2014/03/pyrosim-modeling-fire-part-4-combustion-hrr-

ignition-burn/)

Peakuuu

Mo YMONHAHUIO NPOEKT HE COOEPHKUT peaKu,Mﬁ, MOCKOJIbKY peakuymnA Heo6xop,14ma TONIbKO ONA
MmoaennpoBaHMA NoxKapa. B FDS peakunAa 3aaaeT He TOZIbKO TON/IMBO U NPOAYKTbl TOPEHUA, HO
TaKXe TensIoTy CropaHuA. Korga 3agaHa TennoTta CropaHunAa n XXenaemaa Kpneaa CKOPOCTH
Tennosblaenenuns, FDS paccynTbiBaeT MacCOBbI MOTOK TOM/INBA C NOBEPXHOCTH.

B 60onbwnHCTBE MOAenen 4O0CTaTOMHO MCNOIb30BaATb «NMPOCTYH CTEXMOMETPUIO», KOraa
Mcnonb3yeTca 04HO TONAMBO, cocToslLee n3 atomos C, H, O, N, KoTopoe pearupyet C
KMCNopoaoM Bo3ayxa c obpa3oBaHMeM BOAbI, YIIEKMCOTO ra3a, yrapHoro rasa, Ca*ku u asora.
Monb3oBaTenb 3a4aeT XMMUYECKY0 GOpMyNy TOMIMBA, @ TAKXKe 0110 YrapHOTo ra3a u caxu, u
06BEMHYIO 0110 BOAOPOAA B caxe. HeKoTopoe KonnmyecTso peakumi BKAtoYeHo B FDS u
MOMeT 6bITb f06aBNEHO Yepe3 BUOBANOTEKY.

bonee noapobHO BONpOCHI rOpeHUA ONMcaHbl B rnase 12 pykosBoacTBa nosb3osaTtens FDS. Ha
cavte PyroSim HaxoaAaTcA Ka/libKyNATOPbl FTOPEHUA U COCTAaBHOrO TONMBA
http://www.thunderheadeng.com/pyrosim/resources/

MpumeyaHme nepesogumKa: 6MbIMOTEKY peakuuii N0 JaHHbIM POCCUMCKUX MCTOYHUKOB
MOXHO CKavaTb Ha cTpaHuue http://pyrosim.ru/index.php?route=product/special

HapaJIJIeJIbeIe BBIYUC/IEHUA

MapannencHble BbIMUCAEHUA MOTYT YCKOPATb MogennpoBaHue. B OCHOBHOM Hall OMbIT FOBOPUT,
YTO 3aMNyCK pacyeTa Ha HECKOJIbKUX AAPaX OAHOIro KOMMbloTEPa AdEeT Hanbonee cywecrBeHHoe
YCKOpeHue. Mcnonb3oBaHME HECKONbKUX KOMMbIOTEPOB B KNACTEPE AENAET BOSMOKHbIM
MoAennpoBaTb obbemHble 3a4a4un, HO 3a4epPKKa obmeHa AdHHbIMU MeXAY KOMMNbOTEPaAMU
MOXET CBECTUN Ha HET NPENMYLLLECTBO Mapaaiie/ibHbIX BbIYMCNEHUN.

Ob6blyHan ycTaHoBKa PyroSim noaaeprKnBaeT BbINONHEHWE NapannesbHbIX PpacHeToB Ha OAHOM
KomMmnbloTepe. Bce, 4TO N0Nb30BATENIO HYXKHO CAeNaTb — 3a4aTb HECKO/IbKO CETOK U 3aTeM
BbIOpaTb «3anycTUTb NapannenbHbi pacyet FDS».

PyroSim nmeeTt MHCTpYMeHTbI ANA paboTbl C HECKONbKMMM ceTKamun. OZHOM U3 BO3SMOMKHbIX
CTpaTernin ABNAETCA CO34aHMe OAHOMN CEeTKM, OXBATbIBAOLLEN BCHO MOAENb. 3aTEM MOXKHO
NCNONb30BaTb MHCTPYMEHT «Pa3aenuTb CETKY» ANA CO34aHUA HECKONbKNX CETOK. MOMHO
N3MEHUTb paspelleHme BbiIbpaHHbIX CETOK, MCNOb3yA KOMaHAy «Caenatb CETKY TOUHEEN, U
Npu 3TOM BCE CETKU OCTAHYTCA BbIPOBHEHHbIMU MeEX Ay COOO0N.
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IIpuBsa3Ka K ceTke FDS

Bca reomeTpua FDS onpegensetca paspeweHnem cetku. [laxke ecnm Bbl 3agaeTe npenaTctene
WAN BEHTUNALMOHHOE OTBEPCTUE MEXAY YINaMn a4eeK, TO Npu 3anycke MogennpoBaHnA BCA
reomeTpmA «BbIPOBHAETCA» MO CETKe.

Ecnv Bbl co3paeTe reomeTputo B PyroSim BpyYHyto, Bbl MOXKeTe BblIOpaTb HACTPOMKY «NpUBA3KA
K CETKE MoAenn», 4Tobbl ybeanTbCs, YTO Balla reOMeTpUa COOTBETCTBYET ceTKe. Ecnu Bbl
nmnopTtupyete reomeTputo CAD, TO MOXKeETE UCMONb30BaTb HACTPOWMKY «PacwumpuTb» npu
MMNopTe — 3TO He JaCT reoMeTPMM UMNOPTMPOBATLCA B BUAE NIOCKMX FPaHen.

YucieHHass HeCTaOUJIBHOCTb KaK 00bIYHAs IP0O6GJieMa MO e IMPOBAHUS

Mo Hawemy onbITY YAC/IEHHAsA HECTAabUNbHOCTb MOXET BO3HUKHYTb BO BPEMA MOAE/IMPOBAHUA
KaK pe3y/bTaTt oWwnbKM B Mmoaenu, a He ownbkn B FDS. YncneHHas HecTabunbHOCTb 06bIYHO
BO3HMKAET NPW MNOBbLIWEHUM MU NOHUMKEHUN AABNEHUA B ceTKe. Ecnn Bbl BUAUTE 3Ty OWNOKY,
[obaBbTe AaTYMK AaBNEHMA B MOAEb U CMOTPUTE, YTO NPOUCXOAMT C AaBneHuem. MNpobnemoi
06bI4HO BO3HMKAIOT M3-3a TOTO, KaK 3aZaHbl FPaHMUYHbIE YCNOBUA.

PaCI'IpOCTpaHeHHbIe I'IpO6J'IeMbI C rpaHnN4YHbIMM yCnoBnamm cneayrowine:

e HepocCTaToO4YHOCTb OTKPbITbIX BEHTUNALMOHHbIX OTBepCTMﬁ Ha rpaHunuax. TUNUYHbIN
cnyqaﬁ, KOorga OoroHb HarpeBaeT BO34yX B MOMELWEHUN, @ OTKPbITbIX MPOEMOB HET, TaK
4yTO Hal'peTbIVI BO34yX pacCcllnpAeTca n NOBbIWAET AaB/IEHNE B MOMELLEHUN, HTO MOXKET
npuBecTtn K HecTabunbHocTU. PeweHne — Y6e,CI,MTbCﬂ, 4YTO BCE NOMeLleHNA UMEeKoT
OTKpbITble OTBEPCTUA.

e [uncbanaHc pexMMOB NOTOKA. ITO C/ly4aeTca, KOraa nosib3oBaTe b 3a4aeT U NPUTOK, U
BbITAXKY B 04HOM NoMelleHUKN. Ecan B noMelLeHnn noxkap, NAOTHOCTb YAanaeMoro
ropsyero Bo3ayxa MeHbLUe, YemM NOCTYNatoLWero Hapy*KHoOro Bo3ayxa, TaKk 4To B
pe3ynbTaTe HaKOM/IEHUs Maccbl B MOMELLEeHUM NoBbIWaeTcs gasneHune. PeweHne —
3a/aTb CKOPOCTb MPUTOKA, @ BbITAMKKY 3a4aTb OTKPbITbIMM OTBEPCTUAMU (MM HaobopOT).
OTKpbITble NPOEMbl KOMNEHCUPYIOT U3MEHEHMA NNOTHOCTY.

e [paHWYHble YCNOBMA NOTOKA B 3aMKHYTbIX NPOCTpaHcTBax. Hanbonee yacto cnyyaercs
npu ncnonbsosaHnm CAD-gaHHbIX N4 CO34aHNA mogenn. Ecnm npuTok 3agaH Ha
rPaHMULLE CETKM, TO MOMKET OKa3aTbCs, YTO OH 3aXBaTbIBAET U SUENKN CETKM BHE MOAENN.
PeweHune — ybeamTbCa, BOKPYr MOAENN eCTb OTKPbITblE BEHTUNALMOHHbIE OTBEPCTUA.

Ucnosib30BaHMe APYyrux ucnoHsgeMmbix ¢paiaos FDS

Kaxpan sepcma PyroSim noctaBisaeTca BMecTe C KOHKpeTHOW Bepcuei FDS, ana Kotopoi
pa3pabaTtbiBaeTca U TectupyeTtca. B uenom, PyroSim moxeT ncnonb3oBatbca ¢ ApYyrumun
BEPCUAMM, OHAKO UCXOAHbIE AaHHbIE CO34at0TCA ANA onpeaeneHHon sepcmm FDS
HEeoBX0AMMO 3HaTb PA3IMUYUA MEXKAY BEPCUAMMU, MPEXKAE YEM BPYYHYIO MEHATb UCNOHAEMbIE
¢daiinbl B HacTpolkax PyroSim.

Y10o6bl U3MeHUTb Bepcuto FDS, ncnonbayemyto B PyroSim:
1. 3arpysute n yctaHoBuTe HOBYO Bepcuto FDS c caiita NIST.
2. B meHto «®ann» Bbibepute «HacTpoOMKMU...»

3. Ha)KmuTe COOTBETCTBYIOLLYIO MKOHKY NanKu Ha BKnaake «FDS» ana Bbibopa HY*KHOro
ncnonHsemoro daiina.

13



PykoBoacTtBo nonb3osatensa PyroSim nepesog, FireCat

4. Haxmute «OK», YTOObI 3aKpbITb «HACTPOUKU» U COXPaHUTb NSMEHEHUA.

[Ipuo6peTeHue PyroSim

YT106bI MCNOL30BaTb PyroSim nocse oKOHYaHWA NPobHOMN Bepcun, Heobxoaumo npuobpectu
NMLEH3MIO.

PyccKkonA3blYHble N0/Ib30BaTE/IM MOTYT NPUOBPECTU INLEH3UI0 Y 0dULMANBbHOIO ANCTPUOBLIOTOPA
B Poccuu Ha caliTe http://pyrosim.ru

O6HoBJIeHHe PyroSim

Ona o6bHOBNeHMA PyroSim npocTo 3anycTuTe yCTaHOBLUMK HOBOM Bepcuu. MNporpamma byaet
06HOBNEHA, @ MMLLEH3MA OCTAHETCA HEM3MEHHOWN.

Ecnm Bbl npnobpenmn 6eccpouHyto Bepcuto PyroSim 1 nepros nogaepKm UCTeK, TO HoBasn
BEpCUA Nporpammbl He byaeTt paboTaTb CO CTapon INLEH3NEN, N HEODOXOAMMO CHOBA
YCTaHOBUTb CTapyto Bepcuto PyroSim, nnbo npruobpectn 06HOBAEHME NULIEH3UN.

JlonosiHuTe/IbHAA AoOKyMeHTauuA FDS u Smokeview

Mpv NOArOTOBKE 3TOrO PYKOBOACTBA Mbl CBOHOAHO MCMONb30BaIN OMMCAHUA U3 PYKOBOACTBA
nonb3osaTena FDS. PykosoactBo noab3osatena FDS, TexHMyeckoe pykosoacTtso FDS, a Takke
PYKOBOACTBO NONAb30BaTeNa Smokeview HaxogATcAa B YCTaHOBOYHOM nanke PyroSim.
O6HOBNEHHasA AOKYMEHTAUMUA U UcnonHAeMble alinbl 4OCTYMNHbI Ha caiTe
http://firemodels.github.io/fds-smv/

KOHTaKTBI

Thunderhead Engineering
403 Poyntz Avenue, Suite B
Manhattan, KS 66502-6081
USA

Sales Information: sales@thunderheadeng.com

Product Support: support@thunderheadeng.com
Phone and Fax: +1.785.770.8511

KoHTakTtbl 8 Poccum:

NHamBuayanbHbii NpeanpuHmumaTtens KapbkmH Unba HMKonaesmy
620062, CBepasoBcKas 061acTb,

r. EkatepuHbypr,

yn. MNepBomalickan 66 — 4
CanT: http://pyrosim.ru/

e-mail: mail@pyrosim.ru

TenedoH: +7 (343) 319-12-62
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CucTeMHbIE TPeOGOBaHUS

Mporpamma Pathfinder sensieTcs npenpoueccopom Ans pacyeTHol nporpammbl FDS, noatomy
OCHOBHbIe CUCTEMHDble TpeboBaHUA NPMHUMAIOTCA COrNaCHO PYKOBOACTBY nosib3osatens FDS:

o 64-6uT Windows 7 v BblLue;
e He meHee 2-4 [6 onepaTUBHOM NaMATM Ha OAHO AAPO NPOLLECCOPa;
e bbicTpbIN NpoLueccop;

e [locTaTOYHOE KONMYECTBO MECTA Ha YKEeCTKOM AucKe (0bbluHaA cuTyaums, Korga oauH
pacyeT 3aHMMaeT nopaaka 10 I6).

Yem 6osiee MOLLHbIN NpoLeccop, Tem bbicTpee 6yaeT BbINOAHATLCA MOAe/IMPoBaHue. Yem
60/ible onepaTUBHOM NaMATU, Tem 6osiee 06 bEMHOM MOXKET ObITb pacyeTHas MOAENb.

Kpome Toro, ectb TpeboBaHua, HeobxoaMmble ans 3anycka pe3ynbTaToB BM3yaM3aunu:
OnepauunoHHasa cuctema e Windows 7 u Bblwe

e Windows 7 N u Bbiwe (c Media Feature Pack)

e Windows Server 2008 R2 u Bbiwe (c Desktop Experience)

Desktop Experience n Media Feature Pack TpebytoTcs,
MOCKOJIbKY Heobxoanmbl ana ncnonb3osaHma Windows
Media Player (wmvcore.dll).

MamsaATb e 476 (Tpebyetca)
e 8116 (pekomeHayetca)
Buaeoapantep e [loagnep»Ka OpenGL 1.2 (Tpebyetcs)
e [opaep»xka OpenGL 3.2 (pekomeHayeTcs)

Mpon3soauTenbHOCTb OTOBpaXKeHUs (M3mepAaeman B Kagpax B CEKYHAY) 3aBUCUT OT KOANYECTBa
areHToB B MOAe/IN U CNOXHOCTU reomeTpumn. B ogHOM 13 TecToB mogenb € O4HUM
nomeleHmem, cogeprawmm 3 000 areHToB M 4 TpeyronbHUKa PacyeTHOM CETKU, MMmena
nponssogmTenbHOCTb 15 Kagpos B ceKyHAay. [AnAa cpaBHeHMA, CNoXKHaa mogens ¢ 50 ToicAaAdamm
areHtos 1 1 300 000 TpeyroNibHUKOB B reOMeTpun - 5 Kagpos B CEKYHAY.

npOM3BO,CI,MTe}'IbHOCTb MOXHO NOBbLICUTb CheagyrouWwnmMmn cnocobamu:

e YnyyweHue BuAeOKapThl. [porpamma onTMMmnsnpoBaHa gasa paboTbl ¢ MrpoBbIMMK
BMAEOKapTamn. HeT npemmyLiecTsa MCNob30BaTb BUAEOKAPTbI Pabounx cTaHumMi No
cpaBHeHwUto ¢ Buaeokaptamm NVIDIA GeForce GTX 1050 1 nogobHbimu.

e YnyyweHue npoueccopa. MNporpamma TpebyeT 3HaYUTENbHOE KOANYECTBO
NPOLLEeCCOPHON MOLLHOCTU ANS FEHEePaLMN KOHTYPOB, MHTEPMNONALMU AAHHBIX U T.4,.
MHoroagepHble U MHOFONPOLLECCOPHbIE CUCTEMbI AAKOT NPEUMYLLECTBO.

e [1na FDS pekomeHayeTca NCNonb30BaHME BbICTPbIX }KECTKUX AMUCKOB, TaKMX Kak SSD,
0cobeHHO ANA NPOCMOTPOB Pe3y/IbTaTOB MOAENEN C HECKOIbKUMU MUITMOHAMM
AYeek.
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l'naBa 2. OcHoOBBbI PyroSim

HUHTepdeiic PyroSim

PyroSim nmeert 4eTbipe OCHOBHbIX pexknma oTobpaxkeHus: 2D-sma, 3D-Bua, pexkum HaBuraumnm
N TEKCTOBbIN BUA. Bce pexkmMmbl NpeacTaBastoT TEKYLYO Moaenb. Ecnm o6bekT gobasneH,
yAaneH Uau BblAeNEH B OAHOM PEXMME, USMEHEHMA CPA3Y XKe OTPAXKATCA B OCTa/IbHbIX
pexnumax. Kaxapiii pexkxnmm KpaTKO OMMCaH HUXKe.

e PeXXum HaBuraumm: sce 06bEKTbI MOZENN OTOBPaXKaloTCA B BUAE MEPaAPXUUYECKOTO
CMWCKa (aepeBa 06bEKTOB). 346Cb MOXKHO YNOpPAL04MTb FTEOMETPUIO MOAENN B TPYNbI,
HanNpUmep «NOMELLEHMEY U KKPECNO». B 3TOM perkrnme MOXKHO B6bICTPO HaxoaAuTb
06bEKTbI MO UMEHU U BHOCUTb U3MEHEHMUA.

e 3D-Bupa: NpeactaBaneT TpexmepHoe nsobpaxkeHne moaenm. Moaenb MOXKHO M3y4yaTb U
N3MEHSATb C MOMOLLbIO Pa3INYHbIX MHCTPYMEHTOB. TaK»Ke MOXHO ynpaBasATb
oTobparkeHnem MoaeNn C MOMOLLbIO TAKMX HAaCTPOEK KaK MATKUE TEHU, TEKCTYPbI,
KOHTYPbl 06bEKTOB.

e 2D-Bup: nopobeH 3D-Bnay, Ho obecneunBaeT 4ONONHUTENBHYIO CETKY NPUBA3KM ANA
CO34aHUA CTEH N NPEnATCTBMIN. Bbl MoXKeTe BbIOpaTb 0AHY M3 TPEX NJI0CKOCTEN
NpPOoeKUMn, n pabotatb CO MHOTMMM MOAE3HbIMU FEOMETPUUYECKUMWN UHCTPYMEHTAMM.

¢ TeKcToBbIii BUA: 3TOT BMA NOKa3biBaeT BxoAaHol daiin FDS, KoTopbiii byaeT cosgaH ana
MOZENMPOBaHUNA. B aTom BUAEe MOXKHO A06aBNATb NONb30BaTE/IbCKME 3aNUCKU, KOTOPbIE
He obpabaTbiBatoTca B PyroSim, HoO moryT 6bITb NepeaaHbl B FDS.

JlepeBo 06 bEKTOB

Pexkvm Hasuraumm npeacrasnset cobor aepeso 06BHEKTOB € /1I€BOM CTOPOHbI N1aBHOIO OKHa
PyroSim. Mpumep npmeaeH Ha pucyHKe PUCYHOK 2-1. Ecan HaXKaTb NPaBoOM KHOMKOM MbILIW Ha
06BbEKTE B 3TOM CMMUCKE, OTKPOETCA MEHHO CO CMMCKOM QYHKLMI, KoTopble PyroSim moxxet
BbINONHUTL C 3TUM 0bbekToM. [AnA nepemelteHnA obbeKTa B gepese 06bEKTOB BblaennTe
HYXXHbI OOBEKT M NepeTaLLmTe Ha Kelaemoe MecCTo.

PyroSim x64 Edition - *C:
aiin Pegaxtnposate Mogens Ycrpoii

cHlmu| ¢S LtBE
®-

=
[ 30ra_0 (Briewrsn sona)

¥ Pearumn
X MeBens: ey

e - & @@ FE)¢ | ¢ EEEFERER © & ¢ e

Marepnans:
P nosepxiocra
INERT
[ Aawasamecran
EE@U &% Hosan rpynna..
~Lnvac| B2 foBasums sax ana pasueLenn o6bexros
b
Wuesen @ 1
Verpoiicr
1> Ynpaenen
BnewenT ¢

CarleX.
Chrl+C

Chrl+V
Delete

5 ChpbiTs oBmexT(si) Alt-Shifts H
Bermy Mokazate oBekT(sl) AltShift+ S
N OrdnaLTposaTs 0BEKT(SN) AltsShifts F

fir

re MokazaTk e 0BReKTEl Alt+ShiftsA

<

PucyHoOK 2-1 Ucnonb3oBaHMe KOHTEKCTHOrO MEeHI0 B AepeBe 06beKkToB
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3D-Buj,

Ucnonb3soBaHue 3D-BMaa No3BoIAET ObICTPO PACCMOTPETb MOAEb UV HAPUCOBATb 0OBEKTHI.
Ha naHenu MHCTPyMeHTOB HaxoAAaTcA GUNbTPbl 0OTOOparkeHns gna bbicTporo
BKIHOYEHMA/OTKNIOUYEHUNA KaTeropuii 06bEKTOB M AN1A NEPEKNOYEHNA MEXAY dTaxKamu. Kpome
TOro, B 3TOM peXnme yaobHO pucoBaTb 06beKTbI, KOTOpPbIe TPEOYIOT NPUBA3KM K TPAHAM APYIUX
06bEKTOB, HAaNPUMep BEHTUNALMOHHbIE OTBEPCTUA HA NPENATCTBUAX UM USMEPUTENN Ha
TBEpAbIX rpaHAx. bonee nogpobHO pncoBaHme ob6beKTOB onucaHo B Masa 8 n Mnasa 9.

Ilo/s102xKeHUe KaMephbl

CTaHAapTHble OPTOroHaNbHble BUAbI NPeAyCTaHOBAEHbl B PyroSim 1 moryT ucnonb3oBaTbCa Kak
8 3D, Tak 1 B 2D BMAe. Kpome TOro, MOXKHO C03aBaTb HYXKHble HACTPOWMKMN Kamepbl
CaMoCTOATENIbHO (CM. pasaen «Bugbi»).

[na nsmeHeHMa BUAA KaMepbl BbibepuTe HyKHbl BUA, B PACKPbIBAOLLEMCA CMIUCKE B BEPXHEM
MEHIO UM UCNONb3YITE ropaAYMe KNaBuKn. ECnM KAMKHYTb NO pacKpbiBalOLWEMYCA CMUCKY, TO
Kamepa byaeT ycTaHOBAEHa B NOCNeAHUIA UCNO/Ib30BaHHbIN BUA,

@ Bua cBepxy |~
Bug ceepxy
Bug cHuzy
Bua cnepegn
Bug czagn

Bug cnega

L o1 o

Bug cnpaea

PUCYHOK 2-2 PacKpbiBaloLWMiicA CMUCOK NONOXKEHUA Kamepbl

lopAayme Knasuwm:

Bupg, Kom6uHauusa Knasuw
Cnepeau Ctrl+1
C3aaum Ctrl +2
Cnesa Ctrl +3
CnpaBa Ctrl + 4
Csepxy Ctrl+5
CHuzy Ctrl+6

HaBurauusi/BelgeneHue

[Nna HaBurauum B TPEXMEPHOM pPEXKMME NPeayCMOTPEH PAL, MUHCTPYMEHTOB. MHCTPYMEHTDLI B
3D-Buae HaxoaAaTcA Ha NaHeM UHCTPYMEHTOB HAaBUraLMK, Kak MOKa3aHO Ha PUCYHKe 2.2.

h[[F] & ¢ A & -+ B

PucyHok 2-3 MaHenb nHctpymeHTtoB 3D-HaBuraumum

*  WHcTpymeHT «BblbpaTb 1 ynpaBnaTb 06bekTamm» h‘. MHoroueneBom MHCTPYMEHT
NO3BONAET BbINOJIHUTb BONBLWNHCTBO GYHKUWNIA YNpaBAeHNA 06 beKTaMu.

17



PykoBoacTtBo nonb3osatensa PyroSim nepesog, FireCat

@)

BoigeneHue. KAMKHUTE 1€BOW KHOMKOWM MbIWK N0 06beEKTY, YTOObI BblAENUTD
ero. Haxkmute neByto KHOMKY MbllWK U NepeTaLLmuTe Kypcop, 4Tobbl HapucoBaTb
PaMKy BblAeNEHNA U BblAENNTb BCe 0OBEKTbI BHYTPM PaMKU. [ BOMHOM LLENYOK
MbILWK BblAENNT OOBEKT U OTKPOET €ro OKHO CBOMCTB. Yaep»kusanTte ALT npu
BblAeNEeHNM, YTOObI BbIBpaTb MepapXUUYeCcKMii poaANTENbCKUIA 06BbEKT. MpaBas
KHOMKa MbILWW OTKPbIBAET KOHTEKCTHOE MEHIO AN1A BblAENEHHOro 06beKTa.

MepemeleHue. NMepemelLainTe 3axKaTylo CPEAHIOK KHOMKY MbILWW ANA
nepemeLLeHa MoaEeNu.

BpaweHue. NepemelLainTe 3axKaTyto NPaBY KHOMKY MbILUM 418 BpaLLeHnn
MoZenu.

PepakTupoBaHue. Ecnv 06beKT BblgeNEeH, HAa HEM MOTYT NOSABUTLCA
MaHUNYNATOPbI AN PEAAKTUPOBAHUSA (CUHME TOYKM UAK FpaHKn). OANH WeNYoK
NeBOI KHOMKOW HaYHET peakTUPOBaHME, UM MOMKHO NepeTaLLUTb 3aKaTyto
JIEBYIO KHOMKY MbILLIW ANA PeAaKTUPOBaHUA OAHUM ABUKeHneM. bonee
noapobHan nHdopmauua — B pasgene «PegakrmpoBaHue o6bEKTOBY.

*  WNHcTpymeHT «3D aBUXKeHue no opburte» S Ewe oanH MHOrouenesom MHCTPYMEHT, HO

60s1ee orpaHMYEHHbIN, YEM NPeablayLNiA.

o

o

o

BbigeneHue. [1encTByeT aHaIOrMYHO MHCTPYMEHTY BblAENEHUA, KpOME
PUCOBAHMA PaMKU BblaeNeHUs.

BpaweHue. MepemellanTe IEBYIO HaXKaTyH KHOMKY MbILIW A1 BpalleHus.
NepemeweHune. Yaepxunsaiite SHIFT npu nepemeleHum 0601 KHOMKN MbILLN.
Macwrtab. YaepxusanTe ALT npu nepemeleHnm 1060 KHOMKMU MbILLU.

PepaktupoBaHue. o101 UHCTPYMEHT HE NO3BOJ1AET BbINOJ/IHATL Pe4aKTUPOBaHUE.

e UHcTpymeHT «MaHopama» j{-. ITOT MHCTPYMEHT MO3BONAET Kamepe ABUraTbCA BHYTPU
MOZENU, @ HE TOZIbKO CHaPYXM (MOKA3aHO Ha PUCYHKe PUCYHOK 2-5). UHCTpymeHT

TDE6VET HEKOTOpPOro BpemeH"n Ha ocBoeHmne, HO NO3BONIAET NONYUYNTb YHUKA/IbHbIE BUAbI

MoAenNu.

o

o

BbiaeneHue. TaK ke Kak «Hasurauma Smokeview».

PaccmoTtpeHue. MepemelLainTe Nt06YHO HaXKaTyH KHOMKY MbILK, 4TOObI
ornAaeTbeA No cTopoHam. Kamepa 6yaet noBopaunMBaTbCa BOKPYr CBOEr0O
NONOMKEHMSA, KaK B BUAEOUTPAX OT MepBOro AnLa.

NepemeleHue. Yaepxumsante ALT npu nepemeL,eHnm Mbliwn, 4Tobbl
nepemeLLaTb KaMepy BBEPX M BHU3 BAOb ock Z. YaepKusante CTRL, 4ToObI
nepemeLLaTb Kamepy Brnepea-Hasaz U U3 CTOPOHbI B CTOPOHY B niiockoctu XY.

¢ UHcTpymeHTbl «MepemelseHne» 4’, «Macwrab» Q', «MacwTrabHaa pamKa» £

NHCTPYMEHTbI UMEIOT OFrpaHUYeHHYH0 GYHKLMOHANbHOCTb NO CPAaBHEHWUIO C ONMMUCAHHbIMMU

Bblwe. [1nA BbINO/IHEHUA HYXKHOMO AeﬁCTBMﬂ nepeN\eLu,aﬁTe MblLWLb C N106OM HaXKaToM

KHOMKOWM.
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PUCYHOK 2-5 Bua U3HYTpU mogenm Ha Kpbiwy U ¢epmbl

Macurra6

MacwTtab moaenn MosKeT 6bITb YMEHbLUEH UK yBeNNYEH Npu paboTe N1060oro MHCTPYMeEHTa
HaBUraLMm C MOMOLLLbIO BPALLLEHMA KOJIECUKA MbilW. BpalleHne Konecunka BBepPX yBean4mMBaeT
nsobpaxkeHue, BpaleHne BHU3 — ymeHbluaeT. Mpu paboTe N060ro MHCTPYMEHTa Kpome
«MaHopambI» KONECMKO MbilWN NPUBAKKAET TOUKY BO3/ie Kypcopa. Mpu paboTe MHCTPYMeHTa
«MaHopama» yBesiMyeHne BbINONHAETCA ANA LEHTPa BMAa.

Copoc Buaa

CbpocuTb NapameTpbl KaMepbl MOXKHO C MOMOLLbIO codeTaHmsa Knasuww CTRL + R nau
+
w Mpwv aTOM B NoJNE 3peHnA NOABUTCA BCA
Mmoaenb. Kpome Toro, MoXXHO COPOCUTb KaMepy Ha TeKYLLEE BblAeEHNE COYETaHNEM KNaBuLU

MHCTpyMeHTa «MoKa3aTb BCe BUAUMbIE O6beKTbI»

Ctrl + E «MokasaTb Bce BUAUMBbIE, Bblae/IeHHble 06beKTbI» Bd 370 YyCTaHOBWT macwTab no
BblbpaHHbIM 06beKkTam. COpOC BUAA TaKKe BAMAET Ha USMEHEHME LLEHTPA OpbUTLI.
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OpouTa

BpaweHune no opbuTte 3acTaBnAaeT Kamepy NOBOPAYNBATLCA BOKPYT GOKANbHOM TOUKMN — LLeHTpa
MOZENN UK LEHTPa BblAeNIeHUA, B 3aBUCMMOCTHM OT TOFO, Kakoe nocnegHee aeicrene cbpoca
6b110 BbINOAHEHO. [0 ymonyaHuto opbuta npeacrasnaeTt coboin HeBuaAnMyo chepy BOKpyr
MOZENN, KOTOPYI MOXHO 3aXBaTblBaTb MbllWbIO U MOBOPaYMBaTh. pyroi BapmnaHT paboTbl —
Kak B Smokeview — ycTaHaBAnBaeTca B MeHto «Bua» KomaHaol «Acnonb3oBaTb ynpaBieHue,
cxoxkee co Smokeview». B sTom pexxume npu ABMMKEHUM MbILLUW C HAXKATOW NPABON KAaBuLLEeN
Kamepa NoBopayMBaeT BOKPYr ocu Z BIEBO M BMNPABO, M BOKPYF IOKaNbHOM OcK X npwu
OBUXKEHUWN BBEPX M BHUS.

dunbTpanua

EcTb HeckonbKo cnocoboB 0ThMIbTPOBATL 06BEKTbI, NOKa3biBaemble B 3D-Bnae. Puabrpauns
BbINO/IHAETCA C MOMOLLbIO NIOCKOCTEN 06PE3KKN, COOTBETCTBYIOLLNX 3TaXKaM, UM C MOMOLLLbHO
KHOMNOK GpUAbTPaLMM, KOTOPble MOTYT BbICTPO MOKa3aTb WU CKPbITb LeNyo KaTeropuio
0b6beKTOB.

[na ncnonb3oBaHUA 06pe3KM NONb30BaTE b CHAYaNa AOIXKEH 334aTb 3TAaXKM B MOAENM, KaK
OnucaHo B pasgesie «ITaxuy». MNocse Toro Kak 3TaXkm 3afiaHbl, 3TaXK MOXKHO Bbl6paTb UCNOb3YA
PacKpbIBaOLWMIACA CMNCOK 3Taxkel BBepxy 2D 1 3D-Bnaa, Kak NOKa3aHO Ha PUCYHKe PucyHoK
2-6.

= B

MNokKazaTb: IBv.'_va ITaMHM

3

Bce aTamn

i W) J2sTax (4,25m)
= NizTam (Om)
L]

PUCYHOK 2-6 PacKpblBalOLWMIACA CNUCOK ITaXKen

Mocne Toro Kak 3Tak BbibpaH, NI0OCKOCTU 06PE3KN MPUMEHSAIOTCA KO BCe MOZENM, NMOKa3biBas
0b6bEeKTbI TONILKO B BbIBpaHHOM 061acTy.

Kpome Toro, punbTpaLmMa MOXKET BbINONHATLCA C MOMOLLbIO NaHEeN MHCTPYMEHTOB
bUNbTPaALMM, KaK MOKA3aHO HA PUCYHKe PUCYHOK 2-7. BKAtoueHMe/OTKNoUYEeHNE 3TUX KHOMOK
6bICTPO NOKa3biBaeT/CKpbIBaET BCe 0OBEKTbI ONpeaeNeHHOro TMna — NPensaTCTBUSA, OTBEPCTUA, U

T.4.

%) @ 2 2 |[E)cen)

PucyHok 2-7 NaHenb punbrpauunm

dunbTpauma TakkKe NPUMEHAETCA K CETKAM, HO C/1erka MHbIM cnocobom. BmecTo Toro, 4tobbl
BK/1104aTb/OTKAO4ATb OTOBPaXKeHMeE CETKU, NOIb30BaTE/lb MOMKET NOKa3blBaTb/CKPbIBATh TPU
Pa3HbIX KOMMOHEHTA CETKU, UCMONb3YS NaHEeNb UHCTPYMEHTOB, NMOKA3aHHYI Ha PUCYHKe
PucyHOK 2-8. 9Ta naHenb NO3BONAET BUAETb IMHUM CETKU, FPAHULbl CETKM N KOHTYPbI CETKM.
Ha pucyHKe PUCYHOK 2-9 NoKa3aHbl pas/iIMyHble 31eMEHTbI CeTKWU. Ha pucyHKe (a) noKasaHbl
JIMHUW CeTKWN, Ha (6) — rpaHunLbl, Ha (B) — KOHTYpbI.

PucyHok 2-8 YnpasneHue BUAOM CETKU
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PuUcyHOK 2-9 OTtobparkeHue 3/1eMeHTOB CETKU

MOANOXKKY Ha 3TayKe MOMKHO NOKa3aTb/CKPbITb KHOMKOM «[MoKa3aTb NOA/OMKKY» [&] BO3/1e
PaCKpPbIBAOLWLErOCA CMUCKA STAXKEMN.

2D-Buj,
ZD-BMA B OCHOBHOM MOXO0OX Ha 3D-BM,CI,, 3a UCKNKYeHnem HeCKOJZIbKUX KKo4veBbIX pasnmqwﬁ:
e 2D-BKMA NOKasbiBaeT opTorpadpmyeckne npeaycrtaHoB/eHHble BUAbl Moagenun. 3To Bua
CBepxy @ , BUA, cnepegm Ty BUA, COOKY @
e B 2D-BuAe OTCYTCTBYHOT MHCTPYMEHTbI NEPCNEKTMUBbLI U OPOUTDI.

®  UNHCTpyMeHT «BbibpaTb M ynpaBasaTb 06BbEKTamMK» NepemeLtaeT MoAenb, ecvn ABuUraTb
MbllLIb C HaXKaToM NPaBOM KHOMKOM, a He BpalllaeT.

* PucosaHue B 2D-Buae BbiNosHAETCA NO-gpyromy. MoapobHOCTK onncaHbl B pasaene
«PwncosaHue B 2D npotus 3D».

e [IpuBsi3Ka MOXKET BbINONHATLCA MO0 K CO3aHHOM pacyeTHOM CEeTKe, MO0 K 3CKM3HOM
CeTKe, HacTpaMBaemol NoNb30BaTeNEM.

e Ecav npuBA3Ka BbINOJHAETCA K PaCYETHOM CETKE, IMHUMN CETKMU BCeraa otobpaxkatoTcs,
rpaHuLUbl He 0TObparkatoTcs, U BbIBUPaTb MOXKHO TO/IbKO 0TOBpaXKaTb/He oTobparkaTb
KOHTYpbI.

e HecKonbKo OT/MYaeTca oTpe3aHue aTaxken. NMogpobHee B pasgene «ITaxKm».

TeKkcTOBBIN BUJ,

B TekcToBOM BMAe oTobparkaeTca Tekylwee coctoaHue daina FDS ana cosgaHHoi moaenu. Bug
pasgeneH Ha gBe yacTu: 3anucu moaenu 1 lononHuTenbHbie 3anucu.

3anuvcu MmoJesin

[aHHbIN pa3gen npeaHasHayeH TONbKO ANA YTEHWA, NO3BOSAET NO/b30BaATENAM BUAETb, KaK
6yayT oTobparkeHbl B FDS gaHHble, 3aAaHHble B Moaenb. Ans yaobcTea nonb3oBaTenel Haz
3aro/I0BKOM HaxoAATCA KHOMKWU A/1A YBEIMYEHMA pa3mepa WwprudTa u 4nA yMeHbLUeHUs
pa3mepa wpudta. OcTanbHbIE HACTPOMKN OTHOCUTENIbHO OTOBpaXkeHMA daina HaxoaATCs B
meHto «Pain» - «<HacTPorKMu...».
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AOHOJIHI/ITeﬂbeIe 3aIllUCH

M3-3a cnoxHoOCTM pacyeTHoM moaenu FDS TpyaHo noanepkMBaTh BCE BO3MOXKHbIE 3aMnCK U
napameTpbl BxogHoro daiina. B pasgene «onoaHUTeNbHbIE 3aNUCU» TEKCTOBOIO BUAA MOXKHO
BCTaBUTb CTPOKM TeKcTa npAmo B ¢paiin FDS.

CKpPMHIIOT 3KpaHa

N306parkeHne Ha 3KpaHe MOXKHO COXPaHUTb B paiin c NOMOLbIO KOMaHAbl « CKPUHLLOT...» B
MeHo «Pann». MNonb3oBaTeNb MOXKeET 3a4aTb UMA daina, TN n3obpaxkeHus (png, jpg, tif, bmp) n
pa3spelieHue. PekomeHayeTca Bbibupatb Portable Network Graphics (png).

HacTpouku

HacTpoikum PyroSim BbinonHaAwTcA B meHo «Paitn» — «HacTpoMKMU...». JTlobble n3ameHeHusn
HacTpoek byayT yCTaHOBAEHbI ANA TEKyLLen ceccumn PyroSim u coxpaHeHbl B cieayroLmii pas,
Korga PyroSim 6yaet 3anyuweH. HacTpoliku genatca Ha HeCKobKo rpynn: «PyroSim»,
«TeKcroBbi BUA», «FDS», «Pe3ynbTaTtbl» N «PeHAEePUHr».

Hactpoiiku PyroSim

3aecb onucbiBatoTCA r106anbHbIe HACTPOMKM PyroSim, Kak nokasaHo Ha pucyHke PucyHok 2-10.

Hacrpoiiku *

TewcToBelt Bla  FDS  PesyneTaTel  PeHOEepUHr

dopmat FOS daina

MopmaT FOS daina ana yaohHoro YyTeHua
MakoMansHan ToYHOCTE: &
HacTpoliku
KonM4ecTBD HEAEBHWY dainos: |4
ABTOCOXPEHEHME: 600,08
CO308Th PESEPBHYHD KOMWKD MPM OTKPEITHKA
MpocMoTp 3anWcel FOS

MoKasbIBaTE SACTABKY NPW 3aMyCKE NporpaMMel

[opAYMEe KNaBuwM: PepakTHpoBaTh...

PucyHoK 2-10 Hactpoitku PyroSim

e «®opmar ¢aiina FDS pna ynobHoro uteHna» — 3agaet GopmaT peanbHbiX YUCEN BO
BxoaHom daiine FDS, reHepupyemom PyroSim. Mpwu yctaHoBNeHHOM dnare ymucno byaet
3anunCbIBaTbCA B AeCATUYHOM PopmaTe, ecain 3HaYeHmne Haxogutcea mexay 0.001 n
10000, u B Hay4yHOM popmaTe, ecnn HeT. None «MaKcumanbHasa TOYHOCTb» 3a4a€T
KOJINYECTBO 3HaYaWmx umdp uncna.
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e «Konunuectso HepgaBHUX paitnoB» - 3a4aeT KoANYecTso $painoB, oTobparkaembix B
MmeHo «Pann» - «HepgaBHue dpanbl PyroSim» n «Pan» - «HepgasHue dpannbi FDS».

e «ABTOCOXpaHeHMe» — 3acTasndeT PyroSim Bpemsa OT BpeMeHU COXPaHATb pe3epBHYHo
Konuto moaenu, Kotopas byaeT yaaneHa npu 3aKpbITUK Nporpammel. PesepBHas konusa
nonesHa, ecav PyroSim 3aKkpbl/ica 1U3-3a OLNOKN UM eCNr KOMMboTEp BblkAtouuaca. Mo
YMONYaHUIO aBTOCOXPaHEHME BbiNoaHAeTCA Kaxable 10 muHyT. MHoraa, npu pabote ¢
601bWMMM MOSENAMM, 3TO 3ameaNAeT paboTy, TaK YTO HEKOTOPbIE NONb30BaATENN
NpPeanoYmnTaoT OTKAKUYUTD €0 U COXPAHATLCA BPYUYHY!IO.

e «Co3aaBaTb pe3epBHYIO KOMUIO NPU OTKPbITUM» — BbIbUpaeT, co3aaeT v PyroSim
pe3epBHYO KONUIo dpaiia Nocae OTKPbITUA. ITa KONWUA OCTAETCA HA AUCKE NPU 3aKPbITUK
daina, u ee MOXKHO MCNO/Ib30BaTb, €C/IM OCHOBHOM dalin KakMM-To obpasom
nospexaeH. MpumevaHue: ecnv onuma BKAOYEHa, Gpaiiabl MOTYT 3arpy»KatbcA
HECKOJIbKO 0/blle — B 3aBUCUMOCTU OT TOFO, CKO/IbKO BPEMEHU 3aHMMaeT
KonupoBaHue.

e «Mpocmotp 3anuceit FDS» — pobaBnseT naHeNb NPeANPOCMOTPA B 60bLUIMHCTBO OKOH
PyroSim. B aToi naHenin oTobparkaeTca TEKCT, KOTOPbI byaeT nepeaaH BO BXOAHOM
¢daiin FDS. 3To nonesHo A4s1a nonb3oBaTesien, KOTOPbIe XOTAT BUAETb, KaK MMEHHO
napameTpbl PyroSim nepeaatotca s FDS.

e «MoKa3biBaTb 3aCTaBKy NPU 3anycKe NPOrpaMmbl» — YCTaHAB/IMBAET, MOKA3bIBATb /U
3KpaH 3acTaBKu Npwu 3anycke PyroSim.

e «lopaune KnaBuLWWM» - OTbIFPbIBAET OKHO AN 3343HMA PA3/INYHbIM AeicTBMAM PyroSim
NONb30BATENbCKUX FOPAYUX KNABUILL.

I‘op;l'me K/IaBHUIIIA

OKHO ropsAYmnx KnaBuL 3anycKaeTca U3 OKHA HacTpoeK PyroSim. 3aeck 3aaeTca, Kakme
coyeTaHma PyHKUMoHanbHbIx Knasuw (Alt, Ctrl, Shift u gpyrue) c gpyrummn knasuwamm,
3anycKatoT gencreua PyroSim.
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MopAYKE KNEEMLLIK

! Bua MHCTpYMEHT

Oeictene HasaTie KnasKwm
1 |BepHYTB ctrl ¥
2 |[BcraBuTe ctrl v
3 |Bripe3aTh ctrl ¥
4 |[KonupoBaTe ctrl C
5 |KonupoBaTe 3ankci FDS
6 [HaliT obbexTel ctrl F
7 |OTEpBITE. .. ctrl O
8 [OTmeHa ctrl Z
9 |OThUNETPOBaTE 00berT (k) alt shift F
10 |MokasaTe Boe ofbeKThI alt shift A
11 MokasaTe ofbekT (k) alt shift 5
12 |CKPHHWOT. ..
13 |CkpbiTe ofbekT(bl) alt shift H
14 |Cosnatb ctrl M
15 |CoXpaHATE ctrl 5
16 (CoXpaHiTE Kak...
17 |[YaanuTb DELETE

ChpoouTe BCe

PucyHok 2-11 OKHO 3aaaHuUA ropAYMxX KNasuLl

B okHe Tpu BKNagKku. Ha Bknagke «FnobanbHble» NpuBeAeHbl AeACTBUSA, AOCTYMHbIE B

Pa3nnNYHbIX CUTYaUUAX U 06bIYHO CBsI3aHHbIE C APYTUMU UHCTPYMEHTAaMKN MO eNTNpPOBaHUA.

[leicTBuA Ha BKNaake «Bua» ynpasnsatoT cnocobamm oTobpaxkeHna moaenun. Ha Bknaake

«VIHCprMEHT» C06paHbI ,EI,GVICTBVIH, CBA3aHHblIe C CO34aHNEM UMTN pPpeaaKTUPOBAHUEM MOAENN.

Y106bl UISMEHUTb COYETAHUE KNaBULU, KNMKHUTE NO KONIOHKe «HaxkaTne Knasuwin». Eyp,eT

OTKPbITO AMa/N0roBOE OKHO C YETbIPbMA BapMaHTaMU AEVICTBM“.

MopAqKe KNaBULIK
ChmaaHue seoaa. ..

OYHCTHTE

>

OTmeHa

PucyHok 2-12 OKHO BBOAa ropAYMX KNasuLl

e Haxcame coyemaHue Knasuuw — npuceamnBaeT AEVICTBMI-O Ha*aToe CoYeTaHne KnaBulLl.

e C6pocutb — cbpacbiBaeT coveTaHMEe KNAaBULL HA 3HAYEHWUSA MO YMOIYAHMIO.

e  Ouyuctutb — YAanAeT Tekyuwee HasHa4yeHHoe CoYeTaHne Knasuil.

e OTmeHa — BbIXOAUT N3 OKHA BBOAA 6e3 npumeHeHunA NU3MEHEHWU.
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HaCTpOﬁKPl TEKCTOBOIO BU/aA

HacTpoiku Ha gaHHOM BKNagKe ynpaBasatoT oTobparkeHnem BxogHoro ¢anna FDS B TekcToBOM
Buae — cm. PucyHok 2-13.

- Hactpoikm @

| Pyrosim || Tewcroswin 51a || FDS | sMy | orofpamenme

Pasmep wpudTa: (12,0 -

BRACHMTE NOACBETKY CHHTAKOMCE

Ok ] [ OTMeHa

PUCyHOK 2-13 HacTpoiiku TeKCToBOro BMaa

e «Pasmep wpudra» — n3meHseT pasmep WpndTa, MCNoNb3yeMbli ANa 0ToOpaKeHns
BxogHoro ¢aina FDS.

e «BKknOUUTb NOACBETKY CUHTAKcUca» — 3aaaeT, byaet am PyroSim ncnonb3oBathb LBeTa
ANA ynay4dweHma yntabenbHocTn BxogHoro gamna FDS. OTKAoYeHMe 3TOro NnapameTpa
YCKOPUT OOHOB/IEHME TEKCTOBOIO BUAA M YMEHbBLIUT MCNONb30BaHME NaMATH.

Hacrpouku FDS

3TW HACTPOMKM 33 4a10T PACNONOKEHNE UcnonHAemblx pannos FDS, Kak NOKa3aHO Ha PUCYHKe
PucyHok 2-14.

| Hacrpo#iku Iﬁ

PacnonoseHue MononHAeMblx dainos (x64)

FDS: C:'\Program Files\PyroSim 20154fds\fds.exe Bepaoua: ?
Smokeview: |C:\Program Files'\PyroSim 2015\fds\smokeview.exe

Brumanne: PyroSim npegHasHaued ona pabotel ¢ seponamm FDS Version 6.2.0 u cTapwe.

BrinonHeHke

ABTOMATHYECKW COXPAHMTE MoAens PyroSim nepeg sanyoxom FDS

|:| ZanycruTte Smokeview no sagepweHim FDS MogenMpoBaHuA

0.4 ] [ OTMeHa

PucyHoK 2-14 Hacrtpoitku FDS
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¢ «PacnonokeHue ucnonHsembix ¢panos» — NO3BOAAET NONb30BATE/IO 334aTb NYTb K
ncnonHaembim dainam FDS n Smokeview. NMpumevaHme: PyroSim pa3pabatbiBaeTcs
Ansa paboTbl c onpeaeneHHon sepcuen FDS. Ecnum Bbl yKasbiBaeTe Apyryto BEPCUto, To
MOKeTe MoJy4UTb HeNpeacKasdyemble pe3ynbTaTbl AN OWNBKN.

e «ABTOMATMYECKMU COXPaHATb mogenb PyroSim nepeg 3anyckom FDS» — 3agaer,
COXPaHUT nn PyroSim Tekywuii paiin nepeq 3anyckom MoAeIMPOBaHUA.

e «3anyctutb Smokeview no 3aseplieHuio FDS mogenmposaHua» — 3agaert, byaert v
aBTOMATMYECKU 3anyLeHa Nporpamma Aas BU3yanmsalunm pesynbTaToB nocne
3aBepLUEHMA MOLENNPOBAHUA.

Pe3ysibTaThI

Ha aTolt BKnaaKe onucaHo, Kakue dannbl cosgatotca PyroSim ans ncnonb3oBaHus B
nporpammax Busyannsauymm (SmokeView n nporpamma npocmoTp pesynbTaTos).

Hacrpoiikn >

PyroSim  TekcToBbld Bun  FDS i |t OTobpakerue

MHMWanMzaupma
CTobpaaTe rpaHUUBl CeTKK B dalinax CAD
alinkl NporpaMMel NPOCMOTPa PESYNETATOE PyroSim
BrixogHoi tain snaos (Views)
BrixogHoli tain PyroGeom
dafine Smokeview
BrixoaHoit dain INI
BrixoaHoit daiin GE1

[]Ma ymonuaHmo nokasesaTts daiin GE1

PucyHok 2-15 Pesynbtarhbl

e OrobparkaTb rpaHuLbl ceTKK B ¢painax CAD —BKkatoYaTh v npu 3anucu B dpaiinbl CAD
rpaHuLLbl CETOK, He ABNAIOLLMECA OTKPbITbIMM.

e BbixogHow ¢aiin Bugos — Co3aasatb /v Gaiin € pacliMpeHnem .views. IToT ¢pamn
COAEPHKUT MHGOPMALMIO O CO34aHHbIX B MOAenn Buaax (cm. pasgen Buabl) u moxet
6bITb MPOYUTAH TOILKO NPOTrPAMMOM NPOCMOTpPA pe3ybTaToB. BkatoueHme sToi onuum
TaKXe npmeedeT K Tomy, uto B pann INI He byaeT 3anncaHa MHboOpMmaLms O BUAAX.

e BbixogHoM ¢aitn PyroGeom — co3aaBaTb M paiin, KOTOPLIN COAEPIKUT BCHO
nHpopmaumto o CAD, NnpensTCTBMAX U BEHT. OTBEPCTUAX, KOTOPbLIN MOXKET ObiTb
NPOCMOTPEH B MpOrpamme NPOCMOTpa pe3ynbTaToB. IToT dpaiin npeacrasnser
reomeTpuio 4o npeobpasoBaHua B 610K FDS n obecneumBaeT BbICOKOKAYECTBEHHYO
BM3yanm3aumio. B otamumne ot GE1, 06bekTbl B 3TOM daiifie TakKe J0MKHbIM 06pasom
aHMMMPOBaHbI (BKAKOYAIOTCA/OTKAIOYAIOTCA), ecNKn ANA 06beKTa 3a4aHbl 3/1EMEHT!
ynpasneHua. Obpatnte BHUMaHue, B SmokeView 3ToT dpaiin He ynTaeTcs.
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BbixogHoi ¢airn INI — 3anucbiBatb n ¢ain INI ana SmokeView. B atom dpaine
HaxoauTca MHopmMauma 06 oTobparkeHUn U HeKoTopasa MHbopMmaLuma Ana
MHUUManm3aumn. Ecnm otTknoueHa onums «BoixogHol daiin BUAoB», B paiie TakKe
byaeT cogep:kaTbca MHPOpPMaLUA O BUAAX.

BbixogHoi ¢aitn GE1- 3anuceiBaTb n daiin GE1. OH aHanornyeH daiiny PyroGeom,
OZLHAaKO MOXKeT 6bITb NPOYUTAH U B NPOrpamme NPOCMOTPa pe3ybTaTos, U B
SmokeView, a TakXe CoOAepPKUT HEKOTOPbIE OFPAHNYEHUA:

o KooppguHaTtbl Tekctyp CAD moryT He COOTBETCTBOBATb

o BkntouyeHne/oTkNO4EHNE OOBEKTOB C 3/1IEMEHTAMM YNPABAEHUA He
aHMMUpyeTCA.

Mo ymonuyaHuio nokasbiBaTtb ¢aiin GE1 - otobpakaTtb n no ymonyaxHuio GE1 B
SmokeView BMecTO BbIPOBHEHHbIX NO CETKE NPEnATCTBUMA U BEHT.OTBEPCTMI. ITa onuma
BO3MOXHa TONbKO Npu BbibpaHHOM «BbixoaHo dann INI».

Hacrpoiiku peHaepuHra

HacTpoiku 3agatoT npoaBuHYTbie CBOMCTBA OTOOpaXKeHMs, Kak NOKasaHo Ha PUCYHKe PUCYHOK
2-16. HacTpoiKuM npeaHasHauyeHbl ANA YAydLeHns Npon3BoamMTeNbHOCTU oTobpakeHnn B

CNIOXKHbIX MOogenAax, HO Ha HEKOTOPbIX BUAEOKaAPTaxX MOTYT BO3SHUKHYTb I'Ip06.ﬂeMbI, Aaxe

aBapuHoe 3aBeplueHne paboTbl. 10 3TOM NpUUYMHE OHM OTK/IOYEHbI NPM 3anycKe B 6e3onacHom

pexume.

HacTpoiiku X

PyroSim TexcToseiiBua FDS PesynsTaThl PEHAEPMHT

WHtbopmMaLa o GPU

MpowssoauTens: MVIDIA Corporation
Mooens: GeForce GTS 450/PCIe/S5E2 |

=| KonupoBaTe
Beposs OpenGL: 4.6.0 NVIDIA 388.13
Bepowna GLSL: 4.60 NVIDIA
MakMManeHoE KaqecTBo MaKoMMansHaA COBMECTMMOCTE
ANNapaTHoS YCKOPEHWE KYpCopa
AnnapaTHoe yoKopeHwe Dydepos BEPLIMH
MeoMeETPMA CLEHb: WMMoNeZ0BaTE aNNapaTHOE NOCTPOEHWE TEHER v

CrnasueaHre MSAA (TpebyeT nepesanycka): |4

AHWZO0TPONHAEA DUNETPALMA: 16,0

)4 OtMeHa

PuUcyHOK 2-16 HacTpoitku oTobpaxkeHus

«UHPopmauma o GPU» - oTobparkaeT MHPOPMALMIO O BUAEOKAPTE, UCMO/Ib3yeMON ANA
peHaepuHra 31 u 2/1 o6beKkToB.
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* «AnnapaTHOe yCKOpeHue Kypcopa» — ecnu daar CTOUT, KYPCop MbILLU U
penakTMpyemblii 06 BEKT OCTAtOTCA MALKUMM AaXKe NPU CIOKHON reomMeTpun, KoTopas
3amen/iAeT naHopammpoBaHue n opbuTy. PyroSim genaet 310 3a cyeT peHAepuHra
cueHbl B bydep n3obparkeHui, u 3atem peHaepuT bydep Kak TEKCTYPY NOA Kypcopom
MbILLIN UKW PeaaKTUPYEMOM reOMETPUM NPU NEPEMELLEHUN MbILLM.

e «AnnapaTHoe ycKopeHue 6ydepoB BepwNH» — ecnun har CTOUT, 3TO MOXKET HECKO/IbKO
YAYYLIUTb MPOU3BOANTE/IbHOCTb PEHAEPUHIA Ha C/IOKHOM reomeTpumn. PyroSim
coxpaHseT bydepbl BEPLIMH Ha BUAEOKAPTY M 3aTeM BbINOHAET 3anpocbl K OpenGL gns
peHAepUHra reomeTpum.

e «leomeTpua CUEHbI» - 33J3€T, KAKUM o6pa30N\ 6y,a,eT BbINOJ/IHEH PEHAOEPUHT:

o WUcnonb3oBaTtb annapaTtHoe NOCTPOEHUE TeHEWU — eC/iv BOSMOXKHO, UCMO/b3yeT
ANA peHAepUHra reomeTpun cueHbl weigep OpenGL. O6bI4HO 3TO yBEMYMBaET
KauyecTBO 0TOBpaXKeHUs 06BHEKTOB M Ha HEKOTOPbIX BUAEOKAPTaxX MOXKET
HEMHOrO YNY4LWNTb NPOU3BOAUTENBHOCTD.

o Wcnonb3oBaTb COBMECTUMbIII peHAEPUHT — UCNo/b3yeT KoHBelep OpenGL ¢
OUKCMPOBaAHHOM GYHKUMOHAIbHOCTbIO. ONunsa A5 COBMECTUMOCTM CO CTapbimm
BMAEeOKapTamn. ObpaTuTe BHUMAHUE: eCnn reomeTpus oTobparkaeTtca
NOJTHOCTbIO YEPHOM, BbIOEPUTE 3TY HAaCTPOIKY.

e «CrnaxkmnBaHue MSAA» - ynpaBnaeT HaCTPOMKaMM CrNa*KMBaHUA KPaeB OOBHEKTOB.
3Ha4yeHMa AOCTYMHbI B 3aBUCMMOCTU OT BUAEOKapTbl, HO B OCHOBHOM Haxo4AaTCA B
npegenax ot 0 go 16. 3HayeHune 0 OTKAOYAET CrnaXKMBaHMe U NPUBOAUT K TOMY, YTO
Kpasa 06beKTOB BbIrNAAAT HEPOBHbIMW. Boslee BbICOKME 3HAYEHMA MOBbLILWAOT KAa4ecTBO
n306parkeHnsa, HO MOTryT YMEHbLINTb NPOU3BOANTENBHOCTb. 3HaYeHUe 4 06bl4HO
obecneumnBaeT 6anaHC MeXay Ka4eCcTBOM M CKOPOCTbIO.

e «AHusoTponHaa punbTpayma» - ynpasaaeT KaueCTBOM TEKCTYP, KOrAa TeKCTYpbI
oTobpaskatoTca npu 6oNbLINX Yriax K Kamepe. 3HauyeHUsA 3aBUCAT OT BUAEOKapTbl U
06blYHO Haxo4ATCA B AManasoHe oT 1 go 16, rae 1 oTkntovaeT puabTpaumio. bonblime
3HAYEHMA YNYULLAKOT KaYecTBO OTobpaxKeHuns TekcTyp. [na 601blLNMHCTBA BUAEOKAPT
60/bluMe 3HaYEeHUE He CIULLIKOM yXyALIaoT NPOU3BOANTENbHOCTD.

EavHUIbI U3MEpPEeHUS

B mogenun moryT Ucno/ib3oBaTbCa MeTpudeckmue Mbo aHrIUNCKNE eanHULbI n3meHeHus. [na
BbI6OPa eANHULL B MEHIO «Bua» HaxkmuTe « EQUHULbI» N YKaXKUTE CUCTEMY U3MEPEHNA.
PyroSim aBTomaTnuyeckun npeobpasyeT Bce paHee BBeAeHHble 3Ha4YeHUs B BbIBpaHHYIO cucTemy
n3mepeHunin. TEKCTOBbIN BUA, BCeraa oTobparkaeT 3HayeHus B Tpebyembix eguHumuax FDS,
HEe3aBMCMMO OT TOTO, B KAKOW cucTeme Bbl paboTaeTe.

IIBeTOBas1 cxema

Y106bI BbI6PaATL «6ebin POH», K4EPHbIN POHY, MO YMOAYAHMIO» NN KCNELUANTbHYIO»
LBETOBYIO CXEMY, 3aaMTe B MeHto «Bua» u 3angute B pasgen «LisetoBylo cxemy».
CneunanbHasa UBeTOBaA cxema 3aaaetcs B paine PyroSim.props B ycTaHOBOYHOM Narnke
PyroSim (ana Windows 10 - %USERPROFILE%\AppData\Roaming\PyroSim\PyroSim.props 6onee
cTapble onepaLmoHHble cUcTembl 06bI4HO Ucnonb3ytoT C:\Program Files\PyroSim).

[ns 3aaHNA cneunanbHOM LBETOBOW CXEMbI:
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1. 3aKpouTte PyroSim

2. OTKpoiiTe gna pegaktnposaHua gpamn PyroSim.props

3. W3meHute cnegywuwme LuBeta no ymon4aHUIo Ha XKeslaemble:

Colors.Custom.axis=0xffff00
Colors.Custom.axis.box=0x404040
Colors.Custom.axis.text=0xffffff
Colors.Custom.background=0x0
Colors.Custom.boundary.line=0xffffff
Colors.Custom.grid=0x4d4d66
Colors.Custom.group.highlight=0xffff00
Colors.Custom.heatDetector=0xff0000
Colors.Custom.obst=0xff0000
Colors.Custom.obst.highlight=0xb2b200
Colors.Custom.origin2D=0x737373
Colors.Custom.smokeDetector=0xffO0
Colors.Custom.snap.point=0xff00
Colors.Custom.snapto.grid=0x404040
Colors.Custom.snapto.points=0xc0c0c0
Colors.Custom.sprk=0xff
Colors.Custom.text=0xffffff
Colors.Custom.thcp=0xffff00
Colors.Custom.tool=0xff00
Colors.Custom.tool.guides=0x7c00

4. CoxpaHute PyroSim.props

5. OtkpoitTe PyroSim
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I')1aBa 3. Buabi

PyroSim pgaeTt BO3MOXXHOCTb COXPaHATb U 3aTeM BOCMPON3BOANTb PUKCUPOBAHHbIE BUAbI B 3D U
2D-pexkmMmax ¢ NOMOLLbI0 06beKTa «Buay. TakKe B BUAE MOXKHO 334aTb 06/1acTb A41a 06pesku
oTobpaxeHus mogenu B 3D u 2D-pexkumax. Buapl pacnonaratoTcs B AepeBe 06bEKTOB, KaK
NOKa3aHO Ha puUcyHKe PUCYHOK 3-1.

B moaenn moxeT 6bITb HECKONIbKO BUA0B, HO B KaXKAbl KOHKPETHbIA MOMEHT aKTUBEH TO/IbKO
OAMH U3 HUX. B HOBOIM Mogenu Bcerga cywecTsyeT O4MH BUA NO YMOMYAHUIO, AN1A KOTOPOTO He
334,3aHO HMKAKOro cocTOAHUA BUAA. COCToOAHUE MOXKHO A06aBUTb B BMA, KAaK ONMUCAHO B
pa3aenax «Touku 063opa» 1 «FpaHULbl BUAUMOCTUY.

—ﬁ- Bugh
%...Cm“

f---E!g-l',-Tp-u

- " Touka ofizopa

4:----t:.rlne.lElﬂ

';'"'CI'IF-EEIE

f----:iﬁ_pﬂrMEHT

o M Touka ofizopa
+-Cepxy

PucyHok 3-1 Bugpbi

YHpaBﬂeHne BUJAMHA

Buaamm MOXKHO ynpaBaATb Yepes AepeBo 06bEKTOB. X MOXKHO cO34aBaTb, YAaNATb,
rpynnuMpoBaTh, COPTUPOBATb U T.4,

Bua MmoXKHO co3gaTb OAHUM U3 Cnenyowmx cnocobos:
e B meHo «Bug» Bbibpatb KomaHay «Co3aatb BUAY.

e B nepeBe 06EKTOB KANMKHYTb NPAaBOM KHOMKOWM MblLK MO rpynne «Buabl» v BblbpaTh
KomaHay «Co3paTtb BUAY.

e KAWKHYTb NPaBO KHOMKOM MbILIKX NO NYCTOMY NPOCTPAHCTBY Ha cueHe B 2D nan 3D-
Buae 1 BblbpaTb KomaHay «Co3aaTb BUAY.

B moaenb 6yaer nobasneH HOBbIN BMUA, AN KOTOPOTro TEKYLLEE NONOXKEHUE Kamepbl U TpaHuULLbl
BUAMMOTO U300parKeHnsa COXPaHSTCA TOUKY 0630pa u rpaHuLbl BUAMMOCTU (noapobHee B
AanbHenwmnx pasaenax). Cos3aaHHbIN BUA CTAHOBUTCA aKTUBHbIM.

YT106bI YAaNUTL BUA, BblAEAUTE HYKHbIM BUA, B iepeBe 06bEKTOB 1 B MeHI0 «PegaKTupoBaHue»
BbibepuTe «YAanuTb». YAanuTb MOXKHO TO/IbKO HEAKTUBHbIN BUA,

[N akTMBALMM BMAA BbINONHUTE OAHO U3 AENUCTBUIA:
e [1BaAbl KNMKHUTE NO BUAY UK TOUKe 0630pa BUAA B AepeBe 06BbEKTOB.

e K/AMKHUTE NpaBOi KHOMKOM No BUAY B AepeBe 06bEKTOB M BbibepuTe «YCTaHOBUTb
AKTUBHbIM».

Mpun akTMBaUMM BNAA BCE €ro COXpPaHeHHble COCTOAHMA YCTaHAaBAMBAKOTCA Ha CLeHe, Kak
ONMNCaHO B cheayowunx pasgenax.

HacTpolikn BUAa MOXKHO KONMPOBaTb M NepeMeLLaTb Mexay Buaamu. [na KonmpoBaHusa
HacTpoek (Toyek 0630pa UK rPaHUL, BUAMMOCTHM) BblAENNTE B AepeBe 0OBEKTOB HYKHbI BUA, U
B MeHto «PeaakTupoBatb» BbibepuTte «Konuposatb». 1A BCTaBKM HAaCTPOEK B APYron BuA,
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BblAe/INTE HYXHbI BUA U B MeHI0 «PeaakTuposaTtb» BbibepuTe «BctaBuTtb». Ana
nepemeLLeHNs HaCTPOEK MeX Ay BUAaMu B AepeBe 06beKToB nepeTawmTe HacTPOMKY B
HYXHbIV BKUA.?

Touku 0630pa

Kaxkabi BuA nmeet ogHy To4Ky 0630pa. Touka o630pa BKIoYaeT B ceba NoN0KeHUe Kamepbl B
2D nnu 3D-penme, OpuUeHTaumIo Kamepsbl, MacwTtab u Tun kamepsl (2D nam 3D). Mpwm
COXPaHEHUWN TOYKM 0630pa TaKKe COXPaAHAETCA TEKYLLMIM MHCTPYMEHT ynpasneHus (OpbuTa,
MaHopama 1 T.4.). Touka 0630pa NosBAseTcA B AepeBe 0O6EKTOB KaK A04epHUn 06BEKT BUAA U
Ha3blBaeTcA «Touka 063opa». Ha pucyHke PucyHOK 3-1 3To BUAHO B ABYX BUAAX, «BHYTPU» 1
«®PparmeHT».

TouKa o630pa dBTOMATUYECKN COXPaAHAETCA B CO3,£I,aHHbI[;1 BUA. TO‘—IKy 0630pa MOXHO TaKXe
HenocpeacTtBEHHO COXPAaHNUTb OAHUM U3 CheayoWwnx cnocobos:

®* B meHto «Bug» Bbibepute «CoxpaHUTb TOUKY 0630pa». Touka o630pa byaeT coxpaHeHa
B aKTUBHbI BUA,

®  K/IMKHUTE NpaBoi KHOMKOW MbILIKX B MYCTOE NPOCTPAHCTBO Ha CLEHe U Bblibepute
«CoxpaHUTb TOUKY 0630pa». TouKka 0630pa TakKe byaeT coxpaHeHa B aKTUBHbIN BUA.

e KAMKHWUTE NpaBol KHOMKOM Mbiwn No «Buay» nnn «Touke o63opa» B AepeBe 06bEKTOB
n BbibepuTe «CoxpaHUTb TOUKY 0630pa». B BbIOpaHHbIN BUA ByaeT coxpaHeHa ToYKa
ob3opa.

YCTaHOBUTb Kamepy Ha TOUYKY 0630pa MOXKHO OQHUM U3 CeayHoLMX cnocoboB:

e [1BOMHOM KWK NO aKTUBHOMY BUAY. ByaeT yctaHoBAeHa ToUuKa 0630pa, coxpaHeHHas
ANA aKTUBHOTO BMUAA.

e JIBOMHOW KAMK MO TOYKe 0630pa B AepeBe 06beKToB. Ecim BbibpaHa TOYKa He aKTUBHOTO
BMAa, YTO BMA OyZAeT aKTMBMPOBAH.

e B MeHI0 NpaBoi KHOMKKU MblLLM B AeBepe 06bEKTOB BbibepuTe «YCTaHOBUTb HA
Bbl6pPaHHYIO TOUKY 0630pa».

e B MeH0 NPaBoM KHOMKKW MbILLIK NPW KAUKE NO NYCTOMY NPOCTPAHCTBY B MOAENN
Bbl6epuTe «YCTaHOBUTb Ha TOUKY 0630pa». byaeT yctaHoBeHa To4uKa o630pa
aKTUBHOTO BMAA.

e B meHIo «Bua» Bbibepute «YCTaHOBUTb Ha TOUKY 0630pa». TaKkKe byaeT
nepeKkntoYeHme Ha TOYKY 0630pa aKTUBHOrO BMAA.

TouKy 0630pa MOXKHO yAanuUTb U3 BUAA, BbIOpaB ee B AepeBe 06BEKTOB U yAANUB.
Mpw akTMBaLMM TOUYKM 0630pa NPOMUCXOAUT Caeaytollee:

1. Bbibupaetca 2D nnu 3D-pexxum, B 3aBUCUMOCTU OT TOro, Y4TO HbI1I0 aKTUBHO NpHU
COXPaHEHUU TOUKM.

2. YcTaHaBauBatoTcA COXpaHEHHblE CBOMCTBA Kamepbl.

3. AKTMBMPYETCA COXPAHEHHbI MHCTPYMEHT yrpaBaeHuUs.

! Touku 0630pa 1 rpaHrlbl BAAUMOCTH MOXHO IIEPEMEIIATL U BCTABJIATH TOJILKO B BU/Ibl, KOTOPBIC HE COACPIKAT
TOYCK 0630pa WJIK IpaHUull BUAUMOCTH COOTBETCTBCHHO.
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I'paHMLbI BUAMMOCTH

B B1g MOXKHO [,06aBUTb rPaHULLbl BUAMMOCTU. [PaHMLbl BUAMMOCTM 3343t0T BbIMYKAYHO
061acTb, 3a4aHHYIO LWECTbIO rPaHAMM, NPeAHa3HAYEHHYIO A1 OrPaHUYEHNS BUANMOM
reomeTpuun. Bca reomeTtpumna BHe 3agaHHON 0b61acTn obpesaetca. Mpumep npeactas/ieH Ha
pucyHKe PucyHoK 3-2.
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PuUcyHOK 3-2 BansaHue rpaHuLbl BUAMMOCTH (@) € rpaHULbl OTKAKOUEHDI (6) rpaHULbl BK/IHOYEHDI

FpaHM1Lbl BUAMMOCTU MOXKHO CO34aTb HECKO/IbKMMMK criocobamu’:

e KAUKHYTb NPaBOi KHOMKOWM MbILLW MO BUAY, B KOTOPOM €LLE HET rpaHuL, BUAMMOCTH, U
BblOpaTh «[06aBUTb rpaHULbI BUAMMOCTUY. ByaeT nobaBneHa rpaHMuUa BUANMOCTH,
KOTOpas OKPY¥KaeT BCIO BUAMMYIO reOMETPUIO.

e B meHto «Bua» BbibpaTh «[,06aBUTb rpaHULLbl BUAMMOCTU Y. [paHuMUa byaeT nobaBneHa
B @aKTUBHbI BU/, EC/IM B HEM €LLE HET rPpaHuLbl.

e KAMKHYTb NPaBOM KHOMKOW MbILIKX MO NMYCTOMY NPOCTPAHCTBY Ha CLLeHe U BbIbpaTb
«[,06aBUTb rpaHULbl BUAMMOCTH Y. [paHMLa TakKe byaeT gobaBneHa B aKTUBHbIN BUA,

* BblbpaTb HECKO/IbKO FrEOMETPUYECKUX 0BOBEKTOB, KINKHYTb NPaBO KHOMKOM MbILLM NO
OAHOMY M3 HUX 1 BbibpaTb «Co3aaTb GpparmeHT». ECIM aKTUBHbIN BUA, HE COAEPKUT
rpaHuL, BUAUMOCTHU, TO byaeT aobaBneHa rpaHuLa, OXBaTbiBalOTCA BblaeneHue. Ecau
rPaHMLA y»Ke ecTb, TO NOSABUTCA AMANOrOBOE OKHO C BOMPOCOM, 3aMEHUTb rpaHuLy Uau
C03/1aTb HOBbI BUA, C 3a4aHHOM FPaHULLEN.

FPaHULbl BUAMMOCTM OTOOPAXKAIOTCA KaK MYHKTUPHbIE IMHUKM BOKPYT o61acTu. Kaxaan rpaHuua
BUAMMOCTU MMEET LLBET, CBA3AHHbIN C HEl, KOTOPbIA UCNONb3YeTCA A1 OTOOPaXKEHUA U rpaHuL,
BUAMMOCTU, U 06pe3aHHOM YacTM reOMETPUM, KaK MOKa3aHO Ha PUCYHKe PUCYHOK 3-2. Ha aTom
PUCYHKE rpaHuLbl BUANMOCTM 3e/1EHbIE, TaK UYTO Ntoban obpesaeman reomeTpus, B TOM Ymcne
CTE€HbI M MEPEKPbITUSA, TaKKe OKpaLLEHbl 3e/1EHbIM.

Mpeaensbl rpaHUL, BUAMMOCTU MOXKHO PeaKTUPOBaTh, BbIAENMB IPaHb U YNPaBAAsA ei, Kak
NobbIM APYrMM reomeTpruyecknm ob6bekTom (cm. «PepgaKkTupoBaHue 06beKToB»). [paHuLbI
BMAMMOCTM TaKXKe MOXKHO BPpalllaTb M NepeMeLLaThb, Kak gpyrve o6beKTbl (CMm.
«MpeobpasoBaHme 06HEKTOBY).

! Kor;[a T'paHULbI BUAUMOCTHU Z[O6aBJ'I$IIOTC$[ B aKTHBHEIA BU/, CTAHOBUTCS aKTHUBHBIM MHCTPYMCHT BbIZICJICHUA,
YTOOBI rpaHUllbl MOXHO OBLIO 6LICTpO PEAAKTUPOBATh.
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CBOWCTBaA rpaHUL, BUAMMOCTU MOXKHO peaakTUpoBaTb MO0 ABaXAbl KNMKHYB N0 00bEKTY, 1Mbo
KNMKHYB NPaBOM KHOMKOM MbllKM U BbibpaB «CBoMcTBa». OKHO CBOMCTB ANA rPaHUL, BUANMOCTHU
NOKa3aHO Ha puUcyHKe PUCYHOK 3-3.

” .
CeolcTEa rpaHny, BWIMMOCTH I,&J

UgeT:

MeoMeTpHA

MiaHurym ¥: 32,5451m MiHiMym ¥ 8,63019m MiHumym Z: 118,584 m

Makcmmym X: | 34,7451 m Mawkcumym ¥: 10,8302 m Makcmmym £: 120,734 m

Ok | | OTMeHa

L= 4

PucyHOK 3-3 OKHO CBOMCTB rpaHuL, BUAUMOCTH

[lencTeune rpaHuL, BUAMMOCTU MOMKHO OTK/IIOUUTb Ha LeHe, CHAB ra/Iouky « BKIIIOUUTb rpaHuLbl
BUAMMOCTU» B MeHI0 «Buay». OTobparkeHne rpaHnL, BUAUMOCTU MOXHO HE3aBUCUMO CKPbITb M3
BMAA, CHAB ranoyky «MoKasaTb rpaHULbl BUAMMOCTUY B MeHI0 «Bug».

lPaHMLUbl BUAMMOCTU MOMKHO YCTAHOBUTb Ha TEKYLUME BUANMbIE 0ObEKTbI, BbINONHMB O4HO U3
NEeNCTBUiL:

e K/AMKHYTb NPaBo KHOMKOM MbiLLM U BbI6GPaTb «YCTAaHOBUTb rPaHMULbl BUAUMOCTU Y,

e B meHo «Bug» BbibpaTb «YCTaHOBUTb rPaHULbl BUAUMOCTUY». [PaHULbl BUAUMOCTU
6yAyT YyCTaHOB/IEHbI 419 aKTUBHOTO BUAA.

e KAMKHYTb NPaBOM KHOMKOW MbILLUM MO NYCTOMY MPOCTPAHCTBY Ha CLLeHe U BbIbpaTb
«YCTaHOBUTb rPaHULLbI BUAUMOCTU Y. ITO TOMKE AENCTBYET Ha aKTUBHbIN BUA,

MpumeuaHume: Mpn NpocmMoTpe rpaHunL, BUAMMOCTN BMECTE C BbIOpaHHbIM 3TaXKom, obpe3aHHan
061acTb 06bEAMHEHME FPAHEN FPAHULLBI BUANMOCTU M 0bpe3atoWwmx NAOCKOCTEN Z AN aTaxKa.
BepxHAA U HUXKHAA rPaHM rpaHnLbl BUAMMOCTM HE UCMOb3YIOTCA B 3TOM KOHGUrypaumu.

CoBMecTUMOCTB cO Smokeview

Smokeview noagepkumBaeT KOHUENUMIO To4eK 0630pa, aHaNOrMYHbIX BUAamM PyroSim. Touku B
Smokeview 3a4at0T NON0OXKEHME KaMepbl, OPUEHTALMIO, MHCTPYMEHT yNpaBaeHUA U LWecCTb
NNIOCKOCTEN, NapannenbHbix 0cAM, obpe3satomm reomeTputo. Toukn o630pa coxpaHATCA B
daiine INL.

Mpu nogrotoske moaenmposaHua FDS nnum akcnopte dpanna FDS TakKe co3gaetcs daiin INI,
COoAEepPKalLnit TOUKM 0630pa, cooTBETCTBYIOWME BUAam PyroSim. Kpome Toro Mo»HoO 3anuncatb
dann INI 3 PyroSim, BbibpaB B MmeHto «Paiin» nyHKT «IKcnopTt» - «Toukn 063opa
Smokeview». [NocnegHMin BapmMaHT NPUroguTCca, €CAYM MOAENNPOBAHME YXKe 3anyLLEHO, U
noTpeboBanocb U3MeHUTb BUAbI B PyroSim. Mpu Tako 3anucu danin INI 6yaet nepesanncaH
6e3 HeobxoaumocTun nepesanuncu danna FDS namn nepesanycka moaenmpoBaHUA.

EcTb HECKONbKO OrpaHMYeHUI, Kak BUAbI PyroSim akcnoptupytotca B dpamn INI:
e 3anucblBalOTCA TONLKO BMAbI, COXpPaHeHHble B 3D Buae.

e VHpopmaumsa 0 «BPaLLEHUM» KaMepbl HE SKCNOPTUPYIOTCSA, TO eCTb TOYKM 0630pa
Smokeview MoryT He nAeasibHo NOBTOPATb OPUEHTaLMIO U3 PyroSim. EANHCTBEHHbIN
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cnocob rapaHTMpPOBaTb COOTBETCTBME OPUEHTALMM — UCMONb30BATb MHCTPYMEHT
«MaHopama» Npu ycTaHOBKe Kamepe.

e  UMHbopmauma o macwitabe He aKCNopTUpYOTCA.
®  DKCNOPTMPYHOTCA TONIbKO TE IPaHMLbl BUAMMOCTU, KOTOPbIE HE Obl/IN NOBEPHYTHI.

e UNHorpa reomeTpua He BUAMMA B Smokeview 13 3KCNopTUPOBaHHOM TOYKM 0630pa M13-3a
HEKOPPEKTHO BbIBPaHHbIX BAUMKHUX U AaNbHUX NAOCKOCTEeN 0bpeskn B Smokeview.

Kpome Toro, ecnv Bua, coxpaHeH 8 PyroSim npu akTUBHOM UHCTpymeHTe «MaHopama», To TUn
BpaweHus (Rotation type) B8 Smokeview 6yaet yctaHosneH «B3arnag, us ueHtpa» (Eye
centered). Mpu ocTanbHbIX MHCTPYMEHTAX YNpPaBAeHUA TUM BpaLLeHUs byaeT yCTaHOBNEH «2
ocu» (2 axis).

TouKkn o630pa 13 Smokeview TakKe MOXXHO MMNOPTUPOBATL B PyroSim. 3To nonesHo, ecam npu
NPOCMOTpE pe3y/bTaToB NOABMAACL HEOBXOAMMOCTb 334aTb AONOAHUTENbHbIE TOYKU. YTOObI
MMNOPTMPOBATb TOYKKN U3 Smokeview, Heobxognmo cneaytolLee:

1. B meHio «®Paitn» sbibepute «Mmnopt ¢aitna FDS/CAD».
2. Bbibepute daitn INI, oTHOCAWMIACA K HY3KHOMY dainy SMV?,

Mocne nmnopta byaet nobaBneHa HOBaA rpynna BUAA, cogeprKallas oguH sua PyroSim gns
KarkaoM Toukm o63opa B dpaiine INI.

! TIpu ummnopre daitna INI nporpamma PyroSim Taxsike J0/5kHa IPOYUTATh COOTBETCTBY oMM (aiin SMV. Eciu B
narke, rae Haxonurcs daitn INI, Her daiina SMV ¢ Tem ke nMeHeM, To MporpaMmma HONPOCUT YKa3aTh MyTh K
(atiry SMV.
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l'naBa4. Pa6ora c painiamu

Mpw paboTe ¢ PyroSim ncnonb3lyetca HeckonbKo dainos. 3To pann mogenm PyroSim, BxogHom
¢daiin FDS v BbixogHble ¢ainbl FDS. B 3Tom pasaene onmcaHo, Kak 3arpy»KaTb U COXPaHATb
daiinbl B opmatax, nogaepKumaembix PyroSim.

Co3aHue HOBOM Moaenu PyroSim

Mpwn 3anycke PyroSim oTKpbIBaeTcA NycTaa moaenb. Bbl MoXKeTe 3aKpbITb TEKYLLYIO MOAENb U
€034aTb HOBYIO NYCTYIO MOAE/b C MOMOLLbIO KOMaHAbl «Co3aaTb» B MeHto «®ann». PyroSim
BCerga MmeeTt O4HY U TOIbKO OAHY aKTUBHYIO MOAeNb.

CoxpaneHue moaesu PyroSim

®aiin mogenun PyroSim (PSM) xpaHuTca B iBOMYHOM popmaTe, NpescTaBAAOLEM MOAENb
PyroSim. Mogzenb cogepKuT BClo MHPOpMaL Mo, HeobXxoAMMYHO AN 3anucKu BXoaHoro daina
FDS, a TakKe f0NONHUTENbHYI0 MHPOPMALMIO — FTPYNNUPOBKY O6BEKTOB, PAaCNONOXKEHUE
3TaXKen, NOANOMKKM U TEKCTYPbI. ITOT GopmaT naeaneH, 4tobbl nepesatb Apyromy
nonb3oBaTeNto Bawy moaens PyroSim.

YT106bl COXPAHUTL HOBYIO MOAE/Nb:
1. B meHto «Pann» sbepute «COXpaHUTbY.

2. Beegute umsa daiina n HaxmuTe KHonKy « CoOXpaHUTbY.

OTKpbITHE COXpAaHEHHOM Moaesir PyroSim

Moaenb PyroSim nmeet pacwimpernune PSM. 118 OTKPbITUS COXPAaHEHHOM MOAENN:
1. B meHto «®ann» Bbibepute « OTKpbITb...».
2. BbibepuTte daitn n HaxkmmnTe KHOMKY «OTKPbITbY.

TakrKe JOCTYyNeH CINCOK HeAABHO OTKPbIBaeMblx $aiiioB. YTobbl OTKPbITL HeAaBHMI dain, B
MeHto «Pain» Bbibepute «HeaaBHue ¢paiinbl PyroSim», 3atem BblbepuTe Kenaembiii dan.

PyroSim Takxe numeeTt GYHKLNIO aBTOCOXPaHEHUA, KOTOPas NO3BONAET PETYAAPHO COXPaHATb
Konuto Tekylen moaenu. Ecam pabota ¢ PyroSim 3aBeplueHa KoppekTHo, daiinbl
aBTOCOXpPaHeHMA yaanaTca, Ho ecnm PyroSim 3akpblsica ¢ owmnbKoM, Bbl MOXKeTe BOCCTaHOBUTb
paboTy, OTKPbIB pe3epBHYI0 Konuio. Konusa HaxoauTcs B TOM e nanke, rae v Ball pabouuni
¢dann PyroSim, nam B ycTaHoBOYHOM nanke PyroSim, ecan moaenb He 6blna coxpaHeHa.

MogpobHee 06 OTKPbITUKM PaiNoB, COXpPaHEHHbIX B Npeablaywmx Bepcmax PyroSim HanmcaHo B
npunoxenmax A n b.

SanpeT BHECEHMSsI U3BMEHEHHH B MOAeJ1b

PyroSim gaet BO3MOXHOCTb 3alLUTUTL MOAE/b OT 3anncK. Korga BKAKOYEHA 3alWmTa OT 3anucy,
Nno/sb30BaTe/IM HE MOTYT PeAaKTUPOBaTb MOAE/b (M3MEHATbL FTEOMETPUIO, PEAAKTMPOBATL
CBOWMCTBA U T.4.). 9Ta GYHKLMA MOXKET ObITb BK/IOYEHA ¢ naposiem unm 6es. Ecnm moaens
3alMLLeHa oT 3anucK, PyroSim 6yaet oTobpakaTb NpeaynperaeHe B 3aro/IoBKe Nporpammbl.

YT106bI BKNOUYNTD 3aLLUTY MOAENM OT 3aNUCK:
1. B meHio «®Paiin» BbibepuTte «3aWwmuTa OT 3aNUCH...».

2. Haxkmute «OK».
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Tenepb MoAenb 3aWmiLEHA OT 3anuMcK. MOCKobKY Napob He 6bin 3a4aH, OH He NnoTpebyeTcs
ONA CHATUA 3aLNTDI.

Y106bI CHATb 3aLLUTY OT 3aNUCH:
1. B meHto «®ann» Boibepute «3awmuTa oT 3anucu...».
2. Haxmute «OK».

Tenepb moaesib MOXXHO penakTnpoBaTb. |_|pl/1 HeO6XO,CI,MMOCTM 6y,u,eT OTKPbITO OKHO ANnA BBOAA
napona, 4yTOb6bI CHATH 3aWunTy.

Umnopt moaeseit FDS

PyroSim nossosnsieT MMNopTUPOBaTh cylLecTBytowme BxoaHble dpainbl FDS. Mpn nmnopTte dpalina
PyroSim cosgact HoBYyO MoAesib C UMNOPTUPOBAHHBIMKU AaHHbIMU. Bo Bpema nmnopTa PyroSim
NPOBEpPUT NPaBUJIbHOCTb Kaxkaol 3anucu. Mpu obHapy»KeHun ownbok byaeT BblaaHo
coobuieHune. Bbl cMOXKeTe BHECTM UCNPABAEHUA U NOBTOPUTb MMMNOPT CHOBA.

Ona nmnopTa cywecteyowen mogenum FDS B PyroSim:
1. B meHio «®Paitn» Bbibepute «Mmnopt ¢aitna FDS/CAD» UK HaXKMUTE KHOMKY
«MmnopT» E=I Ha rnaBHOM NaHENN MHCTPYMEHTOB.
2. BbibepuTe HyKHbI Garin n HaxkMUTe «OTKPbITbY.

PyroSim nogaepxusaet umnopT ¢ainos Bepcuit FDS 4,5 n 6. MoapobHee 06 OTKPbITUK
daiinos Bepcunii 4 n 5 HanMcaHo B NpUIoKeHuax A n b.

Ikcnopt moaesie FDS

PyroSim no3BossieT 3KCNopPTUPOBATb TEKYLLYIO MOZENb B UCXOAHbIV ¢ainn FDS. Bbl cmoskeTe
BPYYHYIO OTpeaakTMpoBaTb Galin ANa UCNOb30BaHUA NPOABUHYTLIX GyHKUMIA FDS nam npocto
nepeHectn Gpain Ha APYron KOMNbOTEP UK Apyryto Bepcuto FDS.

Ona akcnopTta daiina FDS:
1. B meHto «®ann» Bbibepute «Kcnopt» — «Paitn FDS...» AU HAXKMUTE KHOMKY
«JKcnopT» X1 Ha rnaBHOM naHenu MHCTPYMEHTOB.
2. Beegute umsa daiina u Haxxkmute «COXpaHUTb».

daiin, aKcnopTUPOBaHHbIM M3 PyroSim, coBmectum c Bepcuen FDS 6.

UmnopTt CAD-¢aiioB

PyroSim nossosseT noab30BaTeNAM MMMNOPTUPOBATb HECKONbKO dopmaTos dainnos CAD, B Tom
uyncne IFC, DXF, DWG, FBX, DAE, OBJ 1 STL (Standard Tessellation Language). Kaxkapii1 Tun
daiina obecneunsaeT pa3HOOHOPaA3HYIO reOMeTPUIO, KOTopasa AMbo Hanpsmytlo NpeobpasyeTca B
NPenAaATcTBUA, MMB0 CAYKUT NOANOMKKOWM NPU pUcCoBaHMM mogenn PyroSim.

e IFC — npeAcTaBAAoT CTPOUTENBHYIO MHPOPMALMOHHYO moaenb (BIM) B nosHom
dopmate 3D. ITOT dopmaT coaepKMT NPOABUHYTbIE AaHHbIE O TUNAX OOBHEKTOB B
30aHUN (NepeKpbITUA, NECTHULbI, ABEPU...), XOTA B TEKYLLEE BPEMA UCMONb3YyeTCA
TONbKO AN1A UMNopTa reomeTpun. Kpome TOro, 3To pacnpocTpaHeHHbIn dopmat ana
3KCMOpTa M3 MHOTUX aPXUTEKTYPHbIX MAaKeTOB, BKAtoYaa Revit. B oTanume ot apyrnx
$opmaToB, 0AHAKO, OH HE NoAAEPKUBAET TEKCTYPbI.
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DXF — 6a3o0Bbiii popmaT CAD, obecneumsaembin Autodesk. IToT popmaTt nogaep>kusaeT
YCTOMYMBbIE TUMbl FEOMETPUMN, BKAtoYaA 3-rpaHu, IMHUN U TEKCT, HO HE NOAAEPKUBAET
nHpopmaumio o maTepuanax, Hanpmmep, TEKCTYPY MW NapameTpbl OCBELLEHUSA.

DWG — noxox Ha DXF, HO TaK»e BK/Il0OYAEeT OCHOBHYIO NOAAEPKKY MaTepUanos,
BK/OYan TeKcTypsbl. [oaaepKa TEKCTYP TONbKO 6a30Bas, U Bcero Heckosibko CAD-
NPUNOXKEHUM aKcnopTupytoT dannbl DWG. HekoTopble, Hanpumep, Revit, He BKAtOYatoT
nHbopMaLMIo 0 MmaTepmuanax u Tekctypax (cm. noapobHee pasgen o umnopTe daiinos
Revit).

FBX — obecneunBaeT noanepKKy TONbKO 3[J-rpaHei, HO O4eHb XOpoLWo nepeaaeT
nHbOopmMaLmo 0 maTepmnanax n Tekctypax. Kpome Toro, MHOrMe NpUNOXKeHUa Ana
moaennpoBanma 3 MeroT BCTPOEHHYIO NOAAEPKKY 3KcnopTa ¢aiinos FBX. K
COXKaneHwuto, 3STOoT GopmaT He HeceT UHPOPMaLMK, ABAAIOTCA 1N 06 BEKTLI TBEPALIMYU,
Tak yto PyroSim o6pabaTbiBaeT Ux Kak HabOp TOHKUX rPaHelr. ITO MOXKET BbI3bIBaTb
npobaembl, eCnv OTBEPCTMA NepecekatoTca ¢ 06bekTaMmM U3 Takux GannoB, Tak Kak AbimM
MOET 3aNO0/HATb MYCTOTbl TBEPAbIX 06BEKTOB. 33 UCKNOYEHMEM AaHHON NPO6AEMBI,
3TOT GOpMaT XOPOLLO NOAXOAMUT ANA UMNopTa co3aaHHon 34 moaenn B PyroSim.

STL — 6a308bIl1 dopmaTt daiina, B KOTOPOM NpMBELEH CUCOK TPEeYyroNbHUKOB. He
COAEPHKUT MHPOPMALMM O BHELLHEM BUAE AN TEKCTYpE.

B oTanume ot umnopTta FDS, Korga Tekywana moaenb PyroSim noAHOCTbIO 3aMeHAETCA, MMNOPT

CAD pobaBnseT gaHHble B TEKyLLYt0 Moaenb. baarogapa sTomy BO3MOXKHO MMNOPTMPOBATL

HeckonbKo ¢pannos CAD B ogHU dann PyroSim. 3To nonesHo, Koraa ecTb HECKO/IbKO NJ1aHOB

aTaxken 3gaHua, unm 3D-moaenb pa3buta Ha HECKOIbKO CEKLNIA, B pa3Hbix ¢pannax.

1. B meHio «®Paitn» Bbibepute «Mmnopt ¢aitna FDS/CAD» UK HaXXMUTE KHOMKY
«MUmnopt» E=I Ha rnaBHOM NaHENN MHCTPYMEHTOB.
2. BbibepuTe HYyKHbIN Pann n HaxkmutTe «KOTKPbITbY.
3. BbibepuTte egMHULI ANNHBbI B OKHe «[lapameTpbl MMNOPTa», KOTOPOE NOKa3aHo Ha
puUcyHKe PucyHok 4-1.
i MNapameTpsl tMnopTa I,il?-,r

EAMHWUE ANWMHEL:

[MpeanpocoTp rpaHiw Mogen]

{| KauecTeo

mm -

LLkprHa Mogend: 43,9903 m
MnybuHa Mogen: 24,3354 m

BelcOTa Mogenu: 3,45 m

Ok | | OTHMEHE

PucyHok 4-1 Napametpbl umnopta CAD

1. dKcnopTtep FBX: ecnn umnoptupyetca ¢paiin FBX, To BO BTOPOM OKHE HYXHO yKa3aTb,

KaKoe nporpammHoe obecneyeHne UCnob30BanoCh ANa co3aanusa daina. Ecam paiin
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FBX co3paBanca c nomollpbto naarnHa SimLab FBX, To B packpbiBatoLemca cnmncke
HY*HO BblbpaTb SimLab, nHaue «HensBecTHO». ITa HACTPOMKA 3a4aET 3HAYEHUA MO
YMONYaHUIO B C/ieayoWmx OKHax. B HekoTopbix cayyasx Pathfinder cnocobeH
onpeaenuTb 3KCNopTep aBTOMATUUYECKN.

2. EavHMUbI u3mepeHusa: B creaytollem oKHe He0BX0AMMO YKa3aTb eANHULLbI, B KOTOPbIX
co3saaH ¢ann CAD. Ecnum yepTexk b6bin coxpaHeH B 6osee no3gHem dopmaTe daiiios, No
YMOJlMaHUIO ByaeT onpeaeneHa eAnHULA U3MepeHun. B ananorosom okHe
oTobparkatoTca WupUHa, rnybrHa 1 BbiCOTa MOAENN Ha OCHOBE BblIbpaHHOM eaANHULbI
nsmepeHus. Haxkmute «anee» AN NPOAONKEHMSA.

3. HacTpoiiku umnopTa: B faHHOM OKHE N0Nb30BaTE/lb MOXKET HACTPOUTb KaK HEKOTOpPbIe
AaHHble 6yAyT MMNOPTUPOBATLCA, U KaK AaHHbIe MOTYT 6bITb NONPaBAEHbI €CAK
3anucaHbl B ¢paliie HEKOPPEKTHO.

e [Oonyck Hopmanu (tonbko DWG/DXF) — ynpaBaaeT Ka4ecTBOM KPUBbIX. YMEHbLLEHNe
3HayeHuAa obecneunsaeT 6os1ee BbICOKOE KauecTBO OO6bEKTOB M YMEHbLLAET CKOPOCTb
peHaepuHra. 3HayeHue no ymondaHuio 15 rpagycos obecrneyunBaeT xopoLnii banaHc.

¢ JluHum cetkn NURB (Tonbko DWG/DXF) — ynpasnseT kayectsom nosepxHocteir NURB.
YBenunyeHue 3HaueHnA obecneymsaeT 60s1ee BbICOKOE KayecTBO O6BEKTOB M YMEHbLuaeT
CKOPOCTb peHAepuHra. 3HayeHune no ymondyaHuio 5 obecneymsaeT xopoLumin 6anaHc.

e ABTO-NpaBKa NepeBepHYTbIX MHOTOYroJlbHUKOB — HekoTopble ¢arnbl CAD coaepskat
NHPOPMALMIO O HOPMAIAX K MHOTOYrO/IbHUKAM, YTO B/IUAET Ha OCBELLEeHNe
MHOTOYroNIbHMKOB. B HEKOTOPbIX C/Ily4asx HOPMasib He COOTBETCTBYET OPUEHTALMN, U
MHOTOYro/IbHWK BbIFNAAUT CIMLLKOM TEMHbIM. YCTaHOBKa 3TOro napameTtpa no3sonseT
nporpamme nonpoboBaTb onpesenUTb TakMe Cydan 1 PacnoioRnTb MHOTOYrO/IbHUKK
npaBuabHO. ITa GYHKLUMA XopoLwo paboTaeT B 60NbLIMHCTBE MOAENEN N ee MOXKHO
OCTaB/NATb BK/OYEHHOM MO YMONYAHUIO.

¢ Yron nosopota — HekoTopble ¢ainbl CAD He o6ecneumBatoT AaHHbIX OCBELLEHUSA, YTOObI
onpeaennTb, AONKHbI 06bEKTbI BbIMIAAETb CTAAXKEHO MAKU Pe3Ko. B aTom caydae ana
Noy4YeHUs 3Ton MHGOPMALMM MOXKET MCNOb30BaTbCA Yyron nosopoTa. Ecam yron
MeXay ABYMA CMEXHbIMU rpaHaMM 6o/bLue 3a4aHHOM BEIMYMHDI, TPaHKU ByayT
BbIFNALETb KaK byATO 3TO ABe OTAe/IbHble rpaHu. B npoTMBHOM ciiyyae rpaHu byayT
BbIFNALETb KaK OA4HA CrNaXKeHHAnA KPUBOIMHENHAA rPaHb. ITOT NapaMeTp MOXKET TaKKe
BAUATb, ByAyT M OTOBPaAXKaTbCA Kpas rpaHei, Koraa BraoYeHa onums «Mcnoib3osaTtb
KapKacHoe oTobpaxeHne 06bEKTOBY.

e 06beauHUTb OAUHAKOBbIE MaTepUuanbl — HeKoTopble skcnopTepbl CAD (a MMeHHO
nnarnH Revit FBX SimLab) co3aatoT yHUKanbHble MaTepuanbl 05 KaxKa0ro ob6bekra B
darine, YTO NPMBOAUT K COTHAM U TbICAYAM MATEPUAJIOB C OA4MHAKOBbIMU CBOMCTBAMM.
Bbibop 3TOro napameTpa nNo3BoAseT 06beANUHUTb MaTepPUanbl C OANHAKOBbIMMU
CBOMCTBAaMM B OAMH MaTepma, YTo 3HA4YUTE/IbHO YMEHbLLAET KOJIMYECTBO MaTepuanos
6e3 ymeHblUEeHNA KayecTBa. EAMHCTBEHHbIN HE4OCTAaTOK MCMONb30BaHMA 3TOMO
napameTpa — ncyesaeT HEKOTOPAA AeTanmsauma Npyu UCnoabL30BaHUM BblaeneHnA no
matepuany.

¢ [lponycTuTb NpPo3payHOCTb UBeToB (TonbKo anAa FBX) — B dpaiinax FBX npo3spayHocTb
MaTepManoB 3a43eTcA NPO3PaYHOCTbIO UBeTa U KosadpduumneHTom. HekoTopbie
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akcnopTepbl CAD (a umeHHo nnarud Revit FBX SimLab) skcnopTupytoT LBeT HeBepHO.
Bbi6op 3TOro napameTpa NO3BOAAET NPOrpamme UrHOPMPOBATb NPO3PAYHOCTb LIBETOB U
MCNONb30BaTb TO/IbKO KO3GPUUMEHT NPO3PaYHOCTU, YTO NO3BOAET MMNOPTUPOBATL
NPO3PaYHOCTb KOPPEKTHO. DTOT MAPAMETP HYKHO MCMOJIb30BATb TOJIbKO €C/IN U3BECTHO,
yTo dalin co3gaH c nomollblo naarMHa SimLab nam 6e3 yctaHOBKM 3TOro NnapameTpa
ecTb Npobsiembl C NPO3PaYHOCTbIO (Hanpumep, HenpospayHble 06bEKTbI 0OTOOpPaXKaoTCA
NpPo3payYHbIMKN N Ha0bOopOT).

e [pynnupoBKa 06beKToB (TonbKo IFC) — 3agaeT, Kak byayT crpynnupoBaHbl
MMMNOPTUPOBAHHbIE 06BbEKTbI. BO3MOXKHO ABa BapuaHTa:

o MpocCTpaHCTBEHHbINM (N0 YMONYaHUIO) - 06bEKTbI ByAyT CrpynnMpoBaHbl Ha
OCHOBaHMWM MPOCTPAHCTBEHHOIO PACMNONOXKEeHU OO BEKTOB B MOAENN.
Hanpumep, rpynna nepsoro ypoBHA — 34aHWe, rpynibl BTOPOroO YPOBHA — 3TaXM,
nT.A.

o Mo Tnny — 06beKTbl byayT crpynnmMpoBaHbl o Tuny. Hanpumep, moryT 6biTb
rpynnbl ans cteH, mebenun, NnepekpbiTUi U T.4.

4. Hactpoikn: OKHO N03BO/ISIET NO/Ib30BATEIO YKA3aTb AONONHUTENbHbIE NAPaMeTPbl AR
umnoprta. MNepea sTum PyroSim nocrapaetca onpeaenntb, cogepxut ¢ann CAD nnaH 2D
nnun 3D-mogaenb, 1 BbibepeT 3HaYeHUA N0 YMOHAHUIO HA OCHOBE ONpeAeNeHHOro Tmuna.

¢ JIuHUM — OTMETbTE, YTOBbI UMNOPTUPOBATL IMHUK M3 daina (MO yMONYAHUIO =
YKasblBaeTcs ToNbKO A1a 2D-nnaHos)

e [paHuU — OTMeTbTe, YTOBbl MMNOPTUPOBATL rPaHK M3 daina (No ymonyaHuio =
YKasblBaeTcs ToNbKo ana 3D-mopenei)

¢ [lepemecTuUTb reoMeTpuIO Ha Z — eC/1IM OTMEYEHO, BCA UMNOPTUPOBaHHaA reomeTpuma
byaeT cMmelleHa TaK, YTobbl MMHMMAa/bHAA Z OKa3a/iacb B yKa3aHHOM NAOCKOCTU (No
YMONYaHUIO = YKa3blBaeTcA TONbKO Ana 2D-nnaHos).

¢ [lomecTUTb reOMeTPUIO B OAHY NIOCKOCTb — €C/IN OTMEYEHO, BCA reOMeTPMA No ocu Z
6yaeT maclTabupoBaHa ¢ o4eHb ManbiM KoadduumeHtom (1e-9). Ucnonb3yetca ans
2D-nnaHoB, KOTOPbIE UMEIOT rPaHM B HECKO/IbKUX MNNOCKOCTAX. DTa ONLMA MOMECTUT UX B
04HY NNOCKOCTb (MO YMONYAHMUIO = TONbKO A4 2D-nnaHos).

e [106aBUTb NYCTOI NPAMOYroNIbHUK, YTO6bl 3aKPbITb HUMKHUE 3TAXKU — €C/IN OTMEYEHO, K
Mmogenu byaet gobasneH TBepAbl NPAMOYTroNbHUK YKa3aHHOro UBeTa. 3To ya06HO,
YTOObI CKPbITb FTEOMETPUIO Ha HUMKHUX 3TaXKax. MMNopTMpPOBaHHbIE NPAMOYrO/IbHUKMK NO
YMONYaHUIO BYAYT UCKNOUEHbI U3 U3BAEUYEHWNA NMOMELLEHWUI (N0 YMONYAHUIO = TONIbKO
ana 2D-nnaHos).

Mpun umnopTe 3D-rpaHK paccMaTPUBAIOTCA KaK NPENATCTBMA, @ OCTa/IbHble AaHHble (MMHUN,
KpuBbIE M T.A.) — KaK oTAeNbHble gaHHble CAD. Ecin daiin cogepkuT U rpaHun, 1 OTAENbHbI
AaHHble, OH pa3buBaeTca Ha ABe YacTu, YTobbl AaHHble CAD MOXKHO BblN0 NErKO YAANNUTb UK
CKPbITb, UCNO/Ib3Ys KHOMKY dunbTpa CAD Ha naHenn MHCTPYMEHTOB (CM. pasgen
«PunbTpaumua»).

Mpu prcoBaHNN 06BEKTOB MOXKHO BbINOAHATb NPUBA3KY K AaHHbIM CAD, HO OHUM He
npeobpa3oBbIBalOTCA HW B KaKoM TMn reomeTpun FDS.
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lpaHu ByayT paccmaTpmBaTbCA KaK OAMHApPHbIe, TBEPAble NPENATCTBUA, C HEKOTOPbIM
06bemom, 1M Habop TOHKUX NPENATCTBUI, B 3aBUCMMOCTM OT UX TUNa B paiine DXF/DWG. ITu
0b6beKTbl byayT NnpeacTaBsieHbl Kak reomeTpua FDS. Cneaytolime TMnbl AaHHbIX
paccmaTpuBaloTCa Kak TBepapble 06beKTbl B PyroSim:

e 3D Solid
e Mass Element

e Mass Group

e Roof

e Slab?

e Roof Slab

e Stair

e Wall

e Door

e  Window

e Curtain Wall

e Curtain Wall Unit
e Curtain Wall Assembly
e Structural Member

3a uckntoveHnem daiinos IFC, Bce gpyrue gaHHble, cogeprralimne rpaHn (Hanpumep,
MHOTOYro/ibHble U MHOTOrPaHHbIE CETKM) PAacCMATPUBAOTCA Kak HAabop TOHKMX NPEenATCTBUNA.
OHM He MOryT 6bITb HaZleXXHO Npeobpa3oBaHbl B TBEPAbIE TENA, MOCKONAbKY HET rapaHTUii, 4To
NX rTpaHKu ByayT 3aMKHYTbIMU U He-camonepeceKarLmMmmnca 060104Kamu.

Mocne umnopTa PyroSim cospaet nepapxmto rpynn u o6BEKTOB, C CaMOM BepXHel rpynno B
cooTBeTCTBME C Ha3BaHuem daina. Ans He-DWG/DXF dpalinos CTpyKTypa COOTBETCTBYET y3/1am
ncxoaHoro danna. ina DWG/DXF ¢paiinos Ha cneaytoLem YpoBHE UAYT rpynnbl N0 CAOAM
reomeTpuun. B Kaxapln rpynne HaxoAnTCA O4ANH UAM HECKONIbKO 06BEKTOB, NPEACTaBAAOLWMX
AaHHble B ¢aiine. [lanee NnpuBeaeH NpUMep Nepapxmu, Kak oHa BbIrIAANT B AepeBe 06bEeKTOB:

o Uma panna

o Cnonl
= QOb6bvekt1l
* (Ob6bekT 2
o Cnown?2
= (O6bekT3
= QOb6vekT4

! Xots PyroSim no3posisieT noyib30BaTelio PUCOBaTh CTEHbI M IEPEKPHITHS, JAHHbIC CTEH U EPEKPHITHIA 13
DXF/DWG He npeoOpa3yroTcs B HUX HANPSAMYIO H3-3a CBOCH CIOKHOCTH. BMECTO 3TOr0 OHM MPEACTABIIAIOTCS KaK
Ha0Op OTHEIBHBIX I'PaHEl, IPEICTABIAIONINX OJIMH TBEPIBIX O0BEKT.
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©)

Ecnu B daitne DXF/DWG ecTb 610K, cogepsKalimini 06beKTbl M3 HECKOIbKMX CloeB, OH byaeT
pa3buT Ha HECKO/IbKO 06bEKTOB PyroSim, no ogHOMY AN1A Kax40ro CNos, BKAKOYEHHOTO B 6/10K.
Ecnun e Bce 06beKTbI 610KA NPUHAANEXKAT OAHOMY C/0t0, TO ByAeT co3aaH o4uH
pe3ynbTUpYoLWMM 06bEKT PyroSim, KoTopbin byaeT npuHaanexKatb rpynne c/ios, U3 KOTOporo
OH CO3[aH, @ He B KOTOPbIN BCTaB/IEH.

Umnopr STL

Kpome Toro, PyroSim nosBosiseT BbINOAHUTb UMNOPT pannos STL, KoTopble ABAAKOTCA NPOCTO
CNMCKammn TpeyronbHMKoB. ObbI4HO Kaxkabiii daiin STL npeactasaneT 060/104Ky 04HOIO
TpexmepHoro TBepaoro obbekTta. Ana umnopta STL:

1. B meHio «®aitn» Bbibepute «Mmnopt ¢aitna FDS/CAD» UAN HaXKMUTE KHOMKY

«Umnopt» = Ha rnaBHOM NaHeNM UHCTPYMEHTOB.
2. Bbibepute Hy»KHbI dpaiin STL n Haxkmute « OTKPbITbY.

3. 3apaliTe HaCTPOMKM MMNOpPTa B OKHe «HacTporku umnopta STL», Kak NOKa3aHO Ha
pucyHKe PUCYHOK 4-2.

4. Haxmute «OK», 4yToObl Ha4YaTb MMMOPT.

Hactpoidkm mmnopra STL I,iE-J

EAMHWLEI M3MEHEHWA B daline: in i

YYBCTEMTENEHOCTE COEAMHEHWA BeplkH: | 1,0E-5m
B kake Tunel 00beKTOE MMNOPTMPOBaTE AaHHEIE STL?
@) MNpenaTcTEME
OTBepcTHE
CEOACTBa NPENATCTEMA

MOEEPXHOCTE! [ ]mERT -

| MNpeobpazoBaTe B TEEpALIE MPENATCTEMA.

[ OK ] | OTMeHa

PucyHok 4-2 Napametpobl umnopra STL

B okHe «HacTpo#Kku nmnopta STL» MOXKHO 3a4aTb cneaytowme CBOMCTBA:

e «EaMHULbI 3MepeHua B dpaiine» — eAMHNULDI, UICMONb3YyeMble ANA XpaHeHua 3D-
KoopAauHat B panne

¢ «YyBCTBUTENBbHOCTb COEAMHEHUA BEPLUUH» — PACCTOAHME, NCMONIb3yeMoe AJ1A
onpegeneHnA, Kak gasneKko sepwmnHbl O0/1XKHblI HAX04UTbCA APYT OT Apyra, 4yTObbI
CHUTATbCA OTAE/IbHBIMMW.

¢ «B KaKkue TMNbl reoOMeTpUM UMNOPTUPOBATL AaHHble STL?» — BbibepuTe
«MpenaTtcTBue» YTobbI PE3YNIbTUPYIOLLNI 0OBEKT pacCMaTPUBANCA KaK NPenATCTBUE UK
«0TBEpPCTME» — YTOObI KaK OTBEPCTHE.
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«MoBepXHOCTb» — KaKan MOBEPXHOCTb A0/IXKHA BbITb 3aaHa ANA NPENATCTBUA.

«MpeobpasoBaTtb B TBEpAble NPENATCTBUAY» — PacCMaTPMBaTbL N NOAYyYMBLUMECA
06bEeKTbI KaK TBepAble NpenaTcTeuA. Ecnn dnar He cTouT, KaxKabI 06beKT bygeT
paccMaTpuMBaTbCA Kak HAbop TOHKMX NPEenATCTBUMA.

MockonbKy ¢aiin STL ABNAETCA NPOCTO CMMUCKOM TPEYroNibHMKOB, B daie moxeT HbITb

npeAcTaB/ieHO HECKO/IbKO 06beKTOB PyroSim ncnob3yeT YyBCTBUTE/IbHOCTb COeANHEH U

BEPLUMH, YTODObI ONpeaennTb CBA3aHHble MeXXay cobo TpeyrosibHUKM U NOHATb, eCTb N B

dalinie HeCKONbKO HecoeaMHEeHHbIX HAbOPOB rpaHeit. Ecan ga, To Ha KaxkAabli Habop rpaHen
6yaeT co3aaH oTAeNbHbIN 06bEKT PyroSim.

UmnopTt ¢anioB Revit

XoTs BO3MOXHOCTU npamoro umnopta ¢ainos Autodesk Revit (RVT) B PyroSim HeT, AaHHble 13

Revit moxXHO aKcnopTuposatb B DWG, KoTopblit PyroSim moxeT npoymTathb.

Hanpamyto u3 Revit B IFC: MepBblit cnocob skcnopTupyeT MHGOPMaLMOHHYHO
cTpouTenbHyto moaenb BIM B popmar IFC. 1na BbinonHeHMA skcnopTa u3 Revit 2019
caenavte cnegyoulee:

1. OtkpownTte pann RVT B Revit.

2. B meHio «Pain» Bbibepute «Ikcnopt» -> «IFC».
3. Bblbepute kenaemoe nma daina.
4

Ecnm HyXKHO, HaxXmnTe « U3MEeHUTb HaCTPOUKMN», YTOObI BbIOPATb ApyrMe HaCTPONKMU
aKcnopTa.

5. Haxmute «IKCNopT», YTobbl COXPaHUTbL dann.
6. WUmnoptupyhte IFC B PyroSim.

Hanpamyto u3 Revit B DWG: 3T0T cnocob 3ak104aeTcs B 3KCNOPTE AaHHbIX U3 Revit
HenocpeacTeeHHo B DWG, KOTOpbI MOXHO MMNOPTUPOBATbL B PyroSim. XoTta aToT
cnocob NpocT B UCNONHEHUU U TpebyeT HasMuMe ToIbKO nporpammbl Revit, npu Takom
aKcnopTe TepAeTcA BCA MHPOPMaLLMA O MaTepumanax, BKAOYaAA TEKCTYPbl, MOCKONbKY
Revit noggepxmeaet DWG orpaHundeHo. [nA BbINONIHEHMA 3KCNopTa M3 Revit
Architecture 2014, caenalite cnegytoulee:

1. Otkpounte daiin RVT B Revit Architecture.

2. KAMKHUTE Mo MKOHKe CBepXy cnesa '8

3. Bbibepute «3kcnopt» (Export) -> «®opmartbl CAD» (CAD Formats) -> «®aiinbl
DWG» (DWG files).

4. B auanoroBom okHe «3kcnopT DWG» (DWG Export), ans «3kcnopTt» (Export),
BblbepuTe «B Habope Bnga/ancra» <In session view/sheet set>.

5. [Ons «Moka3aTtb B cnucke» (Show in list), BbibepuTe «Bugbl B moaenn» (Views in
the Model).

6. Haxkmute kHonky «CHATb BbigeneHue» (Check None) 1 3atem B Tabnnue BMaoBs
noctasbTe pnaxok ana 3D—suaa (3D View: {3D}). MokHo BbIbpaTb 1 Apyrue Buabl,
Ho DWG MoKeT coaeprkaTb TONIbKO BUANMbIE 06BEKTbI B BblIOpaHHbIX BUAAX.
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7. HaxmuTte kKHonky «danee...» (Next...) u Bbibepute Ha3BaHune panna ans DWG.
8. Haxmwute «OK» gna co3pgaHua DWG.
9. Umnoptnpyrte DWG B PyroSim.

Hanpamyto u3 Revit 8 FBX: 3TOT cnocob 3akato4aeTcs B 3KCnopTe AaHHbIX U3 Revit
HenocpeAcTBeHHO B FBX, KOTOPbIN MOXHO MMNOpTUPOBaTb B PyroSim. Kak n B cnyyae
akcnopTa B DWG, 3T0T cnocob npocT B UCNONHEHUM U TpebyeT Hannuyme ToNbKo
nporpammbl Revit. K coxkaneHuto, npmn Takom aKcnopTe TepaeTca Bca MHGopmauma o
maTepuanax, BKAYaa TEKCTYpbl, MOCKOAbKY Revit KogmpyeT AaHHble 0 maTepuanax,
aenas ux Heuntambimu ana PyroSim. [na Bbino/siHEHUA 3KcnopTa u3 Revit Architecture
2014, coenante cnegytouiee:

1. OtkponTe ¢daiin RVT B Revit Architecture.

KANMKHUTE NO MKOHKe CBeEpPXy CnesBa k:

BbibepuTte «3kcnopt» -> «FBX».

2.

3

4. BbibepuTe kenaemoe nma danina.

5. Haxmute «IKcnopT», YTOObI COXPaHUTL pann.
6

NMmnopTtupyiTe FBX B PyroSim.

M3 Revit 8 FBX c nomoLLbIO CTOPOHHEro naarMHa: 3T1oT cnocob TpebyeT Ncnosib3oBaTb
OONONHUTENbHBIN NAArMH, HO B OCHOBHOM obecneymBaeT XOPOLLMX IKCMOPT
MaTepKnanoB, TEKCTYP U KOOPAMHAT TEKCTYP. BO MHOrMX cnyyasx aTo Hanbonee
Ha4EeXHbIN MmeToa nepeaaym rpadpuyeckmnx aaHHbix U3 Revit B PyroSim. KomnaHusa
SimLab Sof npeacraBnser Kommepyeckue naarnHbl A akcnopTta FBX ans HECKONAbKUX
CAD nakeTosB, BKAto4as Revit n Sketchup, KoTopble obecneunBatoT HageXHYHO

noAAep KKy TeKCTYp. YToObl BbINOAHWUTbL SKCMOPT C MCNONb30BAaHUEM NNATUHA:

3arpysuTe 1 yCTaHOBUTE HYXKHbIW N1aruH.

Cnepyvite NHCTPYKUMAM NAarnMHa no akcnopTy paina FBX u3 Revit. Ecam nnarmH
noaaeprKnBaeT BCTpoeHHble meauna (embedded media), BbibepuTe 3Ty HAaCTPOIKY
nepes akcnoptom. OHa NO3BOAUT TEKCTYpPam bObiTb BCTPOEHHbIMK B dpaiin FBX, obneryas
nepeaaydy AaHHbIX Ha APYro KOMMbIOTEP, NOCKONbKY HEOHX0AMMO NepenaBaTb TONbKO
oauvH dann.

Ecnun daiin FBX 6yget umnopTupoBaH B PyroSim Ha Tom e KomnbtoTepe, rae dain
3KCNOPTMPOBANCA, UIN HACTPOMKA BCTPOEHHbIE Meama bblna BblibpaHa, nepexoguTe K
wary 4, B MHOM cny4ae noTpebyeTcs BbINOJHUTb HECKO/IbKO AOMNO/IHUTE/IbHbIX LWAros,
yTtobbl yoeantbcs, yto Pathfinder HaligeT TekcTypbl Npu umnopTe.

o Onpegenute OUPEKTOPUIO, B KOTOPYHO MIArMH COXPAHAET TEKCTYpbl. HeKoTopble
NAArMHbl COXPAHAT TEKCTYPbI B NOANAMNKY B MecTe coXxpaHeHua FBX ¢
Ha3BaHWEM KaK y ¢anna. Jpyrme coxpaHAOT TEKCTYPbI B 06LMe mecTa
KOHKpPEeTHOM nporpammsl. IkcnopTtep SimLab Revit, Hanpumep, coxpaHsaeT
TEKCTYpbl B ManKy
C:\ProgramData\Autodesk\Revit\Addins\SimLab\FBXExporter\data\Imported T
extures\#

rae # - Homep akcnopTupyemoro danna.
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o Ecnu nanka pacnonokeHa He B nanke ¢ ¢panom FBX, To BbiperKbTe Nanky u

nepeHecuTe ee K ¢panny. MoKHO OCTaBUTb Ha3BaHWE NanKKM Kak ecTb Uau
nepeMmMeHoBaTb TaK e, Kak ¢pann FBX (6e3 pacumpeHus).

Mepepaiite pan 1 Nanky c TEKCTypamu Ha KomnbiloTep, rae 6yaeT BbiMoIHEH
umnopt B PyroSim.

4. WmnoptupyiTe FBX B PyroSim.

M3 Revit B FBX, u3 AutoCAD B DWG: 370T cnocob TpebyeT Hannumna u Revit, n AutoCAD,
W He JaeT naeasbHoro npeobpasoBaHUA, HO 3aTO COXPaHAET HEKOTOPYIO MHGOPMAaLMIO

0 MaTepuanax u KoopauHaTax TeKCTyp. HuxKe onncaHo BbinosiHEHWE Npeobpa3oBaHmA C
ncnonbzoBaHuem Revit Architecture 2014 n AutoCAD 2014.

1. Otkpounte ¢dain RVT B Revit Architecture.

©® N o U A~ W DN

KAWMKHUTE NO MKOHKe CBepXy cnesa &

Bbibepute «3KkcnopTt» (Export) -> FBX.

3apanTte nmsa ¢anna n Haxkmute «CoxpaHuTb» (Save).

OTtkpouTte AutoCAD.

Ha naHenn «BctaBKa» (Insert) Bbibepute «MmnopTt» (Import).

Bbibepute co3gaHHbin daiin FBX.

MosBuTCA Ananorosoe okHo «MapameTpbl umnopTta FBX» (FBX Import Options).
Cnepyoume pekomeHa0BaHHble HAaCTPOMKKU ana umnopTa FBX:

Paspgen umnoprta (Import section): ybeautecn, 4to BbibpaHbl O6beKTbI (Objects)
n matepuansl (Materials). Cset (Lights) n Kamepbl (Cameras) He ucnosb3yertca B
Pathfinder.

NpunucaHHble 06beKTbI K cnoam (Assign Objects to Layers): moryT 6biTb
BblOpaHbI tobble HAaCTPOMKK, HO «IMo maTtepuanam» (By Material) nonesHas
onuusa B Pathfinder.

MpeobpasosaHue egunuy (Unit Conversion): 3ToT pasaen HeMHoOro cbusaer ¢
TONKY. XOTA «TeKywan eanHuua pucosaHma» (Current Drawing Unit) BepHas,
«egnHnua ¢anna FBX» (FBX file unit) umeet TeHaeHUMIO BbITb HEBEPHO.
HeBaHoO, Kak oTobparkaeTcsa eAnHMLA B BblJe/IEHHOM cepom TeKcTe ans FBX file
units, peanbHble eguHULbI U3MepeHua Bceraa FOOT. Heobxoanmo 3apatb
noaxogAliee 3Ha4yeHue AN BbINONHEeHUA Nnpeobpa3oBaHuA eguHuL,. Hanpumep,
€C/IM TeKYLWanA eamHuLa pucoBaHma munammeTpbl (Millimeters), Bbl morkeTe
BBECTM 3HayeHue 1 cnesa n 304,8 cnpasa, NockosbKy 1 ¢yt paseH 304,8 mm.

Bnok (Block): cHumute otmeTky «BctaBuTb daiin Kak 610k» (Uncheck Insert file
as block).

Haxkmute «OK» gna 3aseplieHma nmnopTa. Bol moxKeTe NonyunTb npegynpexgeHune
06 obpe3aHnm NI0CKOCTU KaMepbl.

10. CoxpaHute dpann kak DWG.

11. UmnopTupyitTte daiin DWG B PyroSim.
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IIpeo6pa3oBanue 2D-11aHoB B 3D-reoMmeTpuio

HekoTopbie ¢anbl CAD cogeprkaT ABYXMEPHbIE YepTeXKK, KOTopble camum No cebe He moryT
NCNO/1Ib30BaTbCA B MOAENNPOBAHUK. Takme dalinibl HY»KHO CHavyaa npeobpa3oBaTth B TBEpAble
TpexmepHble cTeHbl. EcTb ABa cnocoba 3To caenatb.

nepBblﬁ cnocob — ncnonbL3oBaTb YepTeXK KakK NoAN0KKRY ANnA pUcoBaHmnAa moaenun.

BTopoii cnocob — npeobpa3oBatb IMHMM, KOTOPbIE 03HAYALOT CTeHbI, B 3D-moaens
aBTOMaTU4yecku. na sToro:

e Bbigenunte nuHun, KOTOpble HYXKHO npeo6pa303aTb B CTEHbI.

e  KAMKHMTE NpaBOM KHOMKOM MbILLIN MU B KOHTEKCTHOM MeHI0 BblibepuTe «MpeobpasoBatb
NnHuu CAD B CTeHbI»

e 3agaliTe HYXKHYIO BbICOTY M TONLUUHY CTEH.
o Haxxmute «OK».

JInHnKM ByayT 3aMeHEeHbl Ha TPEXMEPHbIE CTEHbI, Y KOTOPbIX LLEHTP BbIPOBHEH MO UCXOAHOM
JIHUMN.
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I's1aBa 5. CeTKkH

Pa6oTa c ceTkaMmu

Bce pacueTbl FDS BbINONHAOTCA BHYTPW pacyeTHbIX CETOK. Kaxabli 06beKT B Moaenm
(NnpenATcTBUA, BEHTUNALMOHHbIE OTBEPCTUA U T.A4.) LO/IKEH COOTBETCTBOBATL ceTKe. Ecan
nosoeHne 06bEKTA HE TOYHO COOTBETCTBYET CeTKE, 0O bEKT aBTOMATUYECKM CMELLAEeTCs BO
Bpemsa moaeiMpoBaHus. Jloboi 06beKT, BbIXOAALWMMN 3@ TpaHMLYy PacyeTHOro AoMeHa
(coBOKYNHOCTU ceTOK), obpe3aeTcs no rpaHuue. HeT 3anpeTa Ha 3agaHNEe 0ObEKTOB BHe
[OMEHA, HO TaKne 0H6bEKTbI HE YHACTBYHOT B pacyeTe U He oTobparkatoTcsa B Smokeview.

Ana poctuxkeHma ONTMMANIbHOM TOYHOCTHU mogennposaHUA }KenatesibHO MCNO1Ib30BaTb AYENKH
CETKN NPUMEPHO OAHOrO pasamepa Nno BCeM TPEM HanpaBAEHUAM.

FDS ucnonb3yeT pewaTenb [yaccoHa, 0CHOBaHHbIM Ha H6bicTpom npeobpasoBaHun dypbe.
Mo604HbIN 3)PEKT 3TOrO COCTOUT B TOM, YTO ONTUMA/IbBHOE KOIMYECTBO AUYEEK CETKU B KaXKA0M
HanpaBieHUn JONMKHO UMeTb Bug 2Y3V5Y, rae u, v, w — Lenble ynucna. Hanpumep, 64 = 28,72 =
23 * 3211108 = 2% * 33— «xopowee» geneHune Ha adeikn, a 37, 99 n 109 — HeT. Kpome Toro,
MCNO/Ib30BaHME NPOCTOro KOIMYECTBA AYEEK BAOIb OCU MOXKET MPMBECTU K HEXKeNATeIbHbIM
pe3ynbTatam. PyroSim npeaynperkgaet, Korga KonmM4yecTBo A4EEeK CEKM He ONTMMANbHO.

PaBHOMepHbIEe CeTKHU

Cnepyowmin npumep UANKOCTPUPYET CO34aHME HECKONIbKUX CETOK B Moaenu. na co3aaHus
nepBoOM CETKM:

1. B meHto «Mogaenb» Bbibepute «PesaKTMpoBaTh CETKU...».

2. Haxmwute «Co3pgartb».

3. B none «Makcumym X» seegute 5, B «Makcumym Y» — 1, « Makcumym Z» — 1.
4. B none «fueitku X» seeanTte 50, B «fAueiikn Y» — 10, «Aueitku Z» — 10.
5

HaxXmute «OK».
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Pepaktuposate ceTkn

al -

OnncaHme:
Mopagok { MpuopuTeT: 1 :
[7] 3anatb useT: 1

MpoEEpKa BeIpaEHMEaHNA ceTok:  Mpoiinexa
IpaHuua ceTwu (m):

MuHMMyM X: 0,0 MuHMMYM Y 0,0

Makaumym X: | 5,0 Makomym ¥: 1,0

MeTon pasaeneHa: | PaBHOMEPHEIR -

Pazmep aueikm (m): 0,1x 0,1x0,1

KonumuecTeo Aueek B ceTke: 5000

CHHXPOHW3ELMA CETOK - MEANEHHEE, HO MEHbLUE MPEeaPacNoONoHEHHOCTD K YMCNEHHOIA HECTABMNEHOCTH.

MuHMMyM Z: 0,0

Makaoamym Z: (1,0

Aueln X: |50 @ CooTHoweHMe pasMepos Aqeek: 1,00
Aueln ¥: |10 @ CooTHoweHMe pasMepos Aqeek: 1,00
Aqelkn Z: |10 @ CooTHoweHwe pasmepos Aueek: 1,00

Cozaate

&MESH ID='"CeTka01', 1JK=50,10,10, ¥8=0.0,5.0,0.0,1.0,0.0,1.0/

MpHMEHUTE ] [

OK ] [ OTMEHE

PucyHoK 5-1 3agaHue cBOICTB HOBOW CETKM

Ha cueHe MOXHO YBUNOETb NONYYMNBLUYHOCA CETKY.

HepaBHOMepHbIe CETKH

[lnsa co3gaHuna BTOPOI, HEPAaBHOMEPHOM CeTKM:

Haxmute «Co3patb».

o vk w NP

7. Haxkmwute «OK».
Ta6nuua 5-1 NapameTpbl HePaBHOMEPHOM CETKU

B meHio «Mopgenb» BbibepuTe «PegakTMpoBaTb CETKMU...».

B cnucke «MeTtop, pa3geneHua» Bbibepute «HepaBHOMEpPHbIN .

B Tabnunuy BBeAUTE AaHHbIe, KaK NoKasaHo B Tabanuya 5-1.

B none «MuHumym X» seegute 0, B «MuUHUMYM Y» — 1, « MuHumym Z» — 0.

B none «Makcumym X» seeaute 1, B « Makcumym Y» — 3, «Makcumym Z» — 1.

Hanpasnenue (X,Y,Z) Konnuectso ayeek Pasmep
X 10 0.1
Y 10 0.1
Y 5 0.2
Z 10 0.1
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PenakTuposaTh ceTKM

|CBTKEU‘1 -

MpoBepKa BLIPaBHMBaHKMA ceTor:  Tpoiipexa

MpaH1ua ceTr (m):

MeToq pazaeneHus:

OnucaHe: | |
Mopagok | MpHopuTET:
[] 3anats uset: 1

CHHXPOHM3ELMA CETOK - MEANEHHEE, HO MEHBLUE NMPeAPACMONKEHHOCTD K “MCNEHHON HECTAGMNEHOCTH.

Makoamym X |1,0 Makaamym Y: Mawgamym Z: | 1,0

Hanpasnenuwe (X, Y, Z) KonudecTso adeek Pasmep #E BcTasuTh CTPOKY
1[x 10 0,1
Fi 0 0,1 & Yaanute cTpoky
3y 5 0,2
4z 10 0,1 &% Beepx
- I

i
&MESH ID='"CeTra02, [JK=10,15,10, ¥8=0.0,1.0,1.0,3.0,0.0, 1.0/
ATRNY CC=2.33333, PC=2.0, MESH_NUMBER =1/ CeTkal2
Yaanute...
I [ 0K ] [ OTheHa

PucyHoOK 5-2 3agaHue CBOMCTB HEPAaBHOMEPHOW CETKU

t
Haxmute " (nnm CTRL+R), 4uTobbI cOpOCUTL BMA Moaenu. NonyuynBLIMEcs CETKM NOKa3aHbl

HUXe.

.

PyroSim x64 Edition - *Untitled

e |

Qaiin Pepaktnposate Moegene Yctpoiictea Evac BexogHele ganHeie FDS Bug Cnpaexa

EecH uwbd ¢Vt BEX B|AOERYE&O-B-§
5|

|

&% Monene

s - |22 (@) @E)% | ¢ EEEEEEE & @) Emm

@o= BE@ETE » B4 & & kB e
El@ CeTkm
----- CeTrall
----- CeTral2
=-F 3onsi @@ ®
.H:l 3ona_0 (BHewHnnA soHa)
Peakumn !,_
s
----- ﬁ Peakuwa_nonuypeTaH (aK1 @ z=s)
Q, MaTepnansl = =]
-1 NosepxsocTh & &
..... INERT
----- I:| AgunabaTuyeckas P o
..... l:l OPEN 5 0
----- [Jmrror
..... . HVAC F
# YerpoicTea E] @‘
-1 Ynpaenexne
-4 PesynbTarhl R
----- 129 CraTucTura ﬂ
----- [ﬁ, NnockocTy
£ HVAC N D
ol Wogens
(W
rm
8-
- — v || 308Ma | 20 B I TexcToBkIH EW-I|

PucyHoK 5-3 3D-oTtobparkeHune AByX CeTOK
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Hcnos1b30BaHuEe MHOKECTBEHHBIX CETOK

«MHOeCTBEHHbIe CETKM» 03HAYaeT, YTO BbIYUCAUTENbHbIA OMEH COCTOUT U3 HECKObKUX
NPAMOYrO/ibHbIX CeTOK. OBbIYHO CETKMN COeANHEHDbI MeXay CObOoM, XOTA 3TO He 0bA3aTeNbHO. B
KaK[0M CETKE OCHOBHbIE YPaBHEHMA PELLAOTCSA C LIArom no BPeMeHU, OCHOBAHHOM Ha
CKOPOCTM NMOTOKOB B KOHKPETHOM ceTKe. BOT HECKONBKO NPUYMH AN1A UCNO/b30BAHMA
MHOECTBEHHbIX CETOK:

¢  MHOXeCTBEHHbIE CETKM NO3BOAAOT 3aMyCKaTb NapaasienbHblii pacyeT FDS ¢
ncnonb3osaHnem MPI.

e ECnu mogenb COCTOUT U3 KOPUAOPOB, KaK NMOKa3aHOo Ha PUCYHKe PUCyHOK 5-3, To
MCNONb30BaHME HECKONIbKMX CETOK NO3BO/IAET CYLLECTBEHHO YMEHbLIUTL KOJIMYECTBO
A4YeeK B MOAENMN U, COOTBETCTBEHHO, BPEMS pacyeTa.

¢ [TOCKO/IbKY Kax4an ceTKka MMeeT CBOM Lar no BpeMeHW, TO MOXKHO COKPATUTb BpPeMs
paboTbl NpoLeccopa, NCMoNb3ys OTHOCUTE/IbHO rPybble CETKM, KOTopble 06HOBAAOTCA
TOJIbKO Korga Heobxoaumo. Mpybble CETKM XOPOLLO UCNOIb30BaTb B 06nacTsx, rae
BPEMEHHbIE 1 MPOCTPAHCTBEHHbIE MPAANEHTbI KNHOYEBbIX BE/IMUUH HEBENKU UN
HEBaXKHbl.

CeTKM MOTyT NepeKpbIBaTbCA, NPUMbIKATb APYT K APYTY UK AaXKe He conpuKkacaTbea Boobule. B
nocnefHeM c/yyae nosyyaeTca ABa OTAeNbHbIX pacyeTa 6e3 KaKon-1nMbo CBA3n mexay CoboM.
MpenaTcTBUA U BEHTUNALUMOHHbIE OTBEPCTUA 3a43at0TCA B 06LEN CUCTEME KOOPAMHAT, U He
NPMBA3bLIBAIOTCA K KAKOW-TO OTAE/NbHOM ceTKe. Kaxaan ceTKa nposepsAeT KoopAnHaTbl BCex
reoMeTprYecKnx 06 bEKTOB, M PeLLaeT, OTHOCATCA OHU K Hel UK HeT.

Kak onucaHo B pykoBoAcTBe nosib3oBatensa FDS, npu MHOroceTo4HOM pacyeTe Heobxoanumo
BbIMOMHATL CAeAylolLMe npasuia:

¢ BblpaBHMBaHMe ceTOK. Camoe Ba*KHOE NPaBW/I0 — NPUMbIKAIOLLNE SYENKN CETOK
AOJ/IKHbI UMETb OAMHAKOBYIO M/OLLLAAb CEYEHNA WU LeNI0Ee OTHOLLIEHME, KaK NOKa3aHo
Ha pUCYHKe PUCYHOK 5-4.

¢ Tpuopuret ceToK. CeTKM A0/IKHbI 331aBaTbCsi OT CaMOl TOYHOM K camoit rpyboit. FDS
noapasyMeBaeT, YTo ceTKa ¢ 6os1ee BbICOKMM MPUOPUTETOM NOAABASET CETKY C
MEHbLUMM NPUOPUTETOM, ECZIN OHW NEPEKPbLIBAIOTCS.

e [paHuupbl ceTKU. CTapaiiTecb He pa3meLlaTb rPaHULbl CETOK TaM, r4e 0XKaakTcs
Ba*KHble npoLecchbl, 0C0beHHO ropeHne. MHoraa He yaaeTca usbexkatb
pacnpoCcTpaHeHMA OrHA OT CETKU K CeTKe, HO CTapaiTecb HAaCKOJIbKO BO3MOXHO AeprKaTb
rPaHu1Lbl CETKM NoAanblie OT C/I0MKHbIX MPOLLECCOB, MOCKONbKY 06MeH nHdopmaumnn
MEX Yy CETKaMM HE HACTO/IbKO TOYEH, KaK MeXAyY AYeiKaMn BHYTPU CETKMU.

e O6meH gaHHbIMU. IHbOPMaLMA OT APYrMX CETOK NOCTYMaeT B CETKY TONIbKO Yepes ee
BHELUHIOK rpaHuMLy. ITO O3HAYaeT, YTO CeTKa, NOIHOCTbHO HAX0AAWAACA BHYTPU ApYrom
CETKM, nonyyaeT MHPOPMaLMIO Yepes CBOW rPaHMLLbl, HO BHELLUHAA CeTKa He NosyYyaeT
nHbopmaumm oT BHyTpeHHew. Mo cytn, 6onbluas, obbivHO 6onee rpybas ceTka NpocTo
BbIMOMIHAET COOCTBEHHbIN pacyeT, 6e3 BAMAHUA OT MeHbLlel, 06blYHO Honee TOYHOM
ceTkn. MHbopmaumsa OT TOYHOM CETKKU, Hanpumep, pa3BUTME NAAaMEHU, He NoNagaeT B
6onee rpybyto ceTky. B TakMx cayyasx npeanoyTMTeIbHO NOMECTUTb UCTOYHUK NAaMEHU
BHYTPb OHOM CETKM, U PacnosioKnTb bonee rpybbie ceTkM BOKpyr bonee TouHoW. Torga
CeTKu byayT obmeHnBaTbCs MHPOpMaLMen mexkay cobon.
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FpaHWuHbIe NpenaTcTBUA. ECnM NiocKoe NpenaTcTBME HaxoAMUTCa 6MU3KO K rpaHuLe
[IBYX CETOK, ybeauTech, 4To KaxKaan ceTKka «BMauT» npenatcreme. Ecam npenatcreme
X0TA 6bl HA MUAIMMETP BbIXOAMT 3a rPaHULLbl OAHOW U3 CETOK, 3Ta CETKA MOKET He
pacno3HaTb ero, 1 B 3TOM c/ly4ae MHbopmauma He byaeT A0/KHbIM 06pasom
nepeaaBaTbCA MeXAy CeTKamMU.

MapannenbHbie pacyeTbl. [py NapannenbHbIX pacyeTax pekomeHayeTca, YTobbl war no
BpemeHu Hbl1 OANMHAKOBBIM BO BCEX CETKAX. ITO HACTPOMKA N0 yMonYaHuto B PyroSim m
FDS obecneunsaeT 6onee TeCHOe COeANHEHNE MEXAY CETKAMM. ITa HAaCTPOMKA
«CUHXPOHM3aLMUA CETOK» B OKHe «PeAaKTOp CEeTOK».

MeToa npo6 1 oWMBOK. IKCNEPUMEHTUPYINTE C PA3/IUYHBIMU KOHOUTYPALMAMM CETOK,
NCNONb3yA OTHOCUTENBHO rpybble ceTKK, 4Tobbl ybeantbca, 4To MHPopmauma
KOPPEKTHO nepeaaeTca OT CeTKM K ceTke. EcTb ABa noBoaa ana 6ecnokoncrea. MNepsbii
— BO3MOXKHO, MOTOK MN/I0X0 B3aMMOZENCTBYET C rpaHuLLen ceTkn? Ecam Tak, nonpobyiite
ybpaTb rpaHuLy ceTKM noganblue oT 061acTn aKTUBHOCTU. BTOpoM — He canLWKOM n
60/1bLLIOM CKAYOK B pasmepax A4eeK OT 04HOM CeTKU K apyroi? Ecaum Tak, nogymaiite,
HACKO/IbKO CyLLecTBEHHA noTeps MHPopMaLmn Npu nepexoae ot bonee TOYHOM CETKU K
6onee rpyboii.

UpeanbHoe
NPUMbIKaHWE CETOK.

Jdonyctumo, ecnm

O HOM rpybor aueike

COOTBETCTBYET UeNoe

YUNCNIO TOYHDbIX AYEEK.
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Jdonyctumo, HO
BbI3blBaeT COMHEHMUA.
PyroSim npeaynpegur,
YTO CETKM

nepeKpbIBaOTCA.

Heponyctmmo HavnHas
c Bepcum FDS 5.1.
PyroSim npeaynpegur,
YTO CETKM He

BblIPOBHEHHDLI.

PucyHok 5-4 BepHoe n HeBepHOe BbipaBHUBaHUE CETOK

I,ZlOl'[OJ'IHI/ITeJ'II)HI)Ie ,Z[GﬁCTBPIH C CETKAMH

[nsa ynpouweHna paboTbl C MHOXKeCTBEHHbIMM CeTKaMu PyroSim npegycmaTtpusaet cneayoume
WNHCTPYMEHTbI:

e «Pa3penntb ceTky». PasgenneTt BbibpaHHbIE CETKM MO OA4HOM U3 OCeil.

e «Cpenatb ceTKy TouHee». [lenaeT ceTKy 6onee TouHoM unm 6onee rpyboit Ha 3agaHHbIN
KoaddUuMeHT (Hanpumep, yTOYHEHME CETKM Ha KO3dDUUMEHT 4 NnpeBpaTUTb pasmep
Ayeinkn 1 metp B 0,25 meTpos).

¢  «06beguHUTb ceTKN». ObbeanHaeT ase n bosee CETKU B OAHY.

[ns ncnonb3oBaHMs N1060ro U3 NEPeUYNCEHHbIX AEUCTBUIN, BblAENINTE OAHY UM HECKOIbKO
CETOK, KNIMKHUTE NPaBOM KHOMKOM MbILLIX U B KOHTEKCTHOM MEHI0 Bblbepute gencTeme.
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'naBa 6. MaTtepuanbl

Ona moaenmpoBaHMA NOBEPXHOCTEN, BbIMOJIHEHHbIX U3 TEM/IONPOBOAALLENO TBEPAOTO
mMmaTepuana uam Tonanea, Heobxo4MMo 3a4aTb MaTepmanbl, ONMUCbIBatOLWME TeN10Bble CBOMCTBA
M nuponmnTnyeckoe nosegeHune. B PyroSim ectb ABa BMAa MaTepmnanos: TBepAble maTepmabl U
*KUOKue Tonnamea.

YT106bI CO34aTb HOBbIM MaTepuan, B meHo « Mopaenb» BbibepuTe «PepgakTupoBsaTb
MmaTepuanbl...» — OTKPOETCA OKHO «PefaKTMpoBaTb maTepuanbi».

TBepable MaTepHaIbI

Mpymepbl TBEPALIX MAaTEPUANOB — KUPMWY, TMINCOKAPTOH UM TKaHeBas obueKa. na co3gaHua
TBEPAOro matepuana:

1. B okHe «PepaKkTupoBaTb maTepuanbl» Haxkmute «Co3aatbr.

2. B none «HasBaHue maTepuana» BBeguTe HazBaHWE HOBOro matepuana.
3. B Tone «Tun matepuana» Bblbepute «TBepabIn».

4. Haxkmute «OK».

Bynet co3aaH TBEpAbIM MaTepuan ¢ HaCTPOMKaMM No yMoA4YaHuo. TekcT B none «OnucaHue»
He B/INSIET Ha MOE/IMPOBAHUE, HO NPUCYTCTBYET BO BXxogHOM ¢daiine FDS B none FYI.

Ha BknagKe «Tennosble CBOMCTBA» MOXHO 334aTh caeaytollee:

Mapametp OnucaHue
MnoTHOCTbL MnoTHOCTb MaTepuana.
YaenbHaa TeENI0EMKOCTb YpaenbHas TeNI0eMKOCTb MaTepurana. MoxKeT 6biTb 3a4aHa KaK

bYHKUMA TemnepaTypbl UM BPEMEHW.

MpoBOANMOCTb MpoBoANMOCTb MaTepurana. MoxeT 6bITb 3a4aHa KaK GyHKUMA
TeMnepaTypbl MU BPEMEHMU.

KoadppuumneHT nsnyyeHus KoadppuumneHT nsnyyeHuna matepunana. 3HadeHume 1 o3Havaer
MaKCMManbHoe nU3nyyeHue.

KoapodumumneHT nornoweHuns KoapodumumneHT oTBEYaET 3a TONLMHY, KOTOPAA MOXKET
noriowaTb TEN/IOBOE U3NTyYeHMe.

Ha Bknaake «MnUpoamns» MoxKHO 3a4aTb TEMNOTY CropaHMaA U 06aBUTb peakuuu,
ONMCbIBAlOLLME, KaK TOPUT MaTepuan. Kaxabli matepuan MoXeT MMeTb He bonee 10 peakuuit.
YT106bI 06aBUTL peakuunio, HaxkmuTe «[,06aBuTb». OTKPOETCA OKHO ANA PeAaKTUPOBaHMA
HOBOW peaKkLUuMu, rae MOXHO 3a4aTb cnedyowme napameTpsbi:

Ha Bknaake « MHTEHCUBHOCTb»:

Mapametp OnucaHue

Basosasa TemnepaTypa TemnepaTypa, Npy KOTOPOM MaccoBaa A0NA MaTepmana
YMEHbLLUAETCH C CAaMOW BbICOKOM CKOPOCTbIO

CKOpOCTb Harpesa MHTEHCMBHOCTb peakuuun Npu 3afaHHoM TemnepaType
[AnanasoH nuponusa TemnepaTypHbI AMana3oH NMPoIM3a
A (Nnpea3KCnoHeHUMaNbHbIN (napameTp NoKasaH B ypaBHEHMUM)
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daKTop)

E (sHeprus aktusauun)

(napameTp NoKasaH B ypaBHEHMUM)

DKCMOHEeHTa MaccoBoO 40N

(napameTp NoKasaH B ypaBHEHMUM)

JKCMNOHEeHTa

(napameTp NoKasaH B ypaBHEHMUM)

3Ha4yeHue

(napameTp NoKasaH B ypaBHEHUN)

Ha Bknagke «MobouHble NPOAYKTbI»:

Mapametp

OnucaHue

TennoTta peakuumn

TennoBsoW BbIxo4 peakumn. [lonxeH b6biTb 3a4aH
NOJIOXKUTENbHbBIM YNC/IOM.

3H,£I|OTepMquCKaﬂ/3K3OTepN\W-IeCKaﬂ 3apaeT, naet peakumna C ebiageneHnem nnn nornoueHme

SHEPIruun.

OcTaToK

MaTepmanbl ocTaTka. MoxeT bbiTb 3a4aH MmaTtepwhan nnum
ras

Kujakue TonmBa

anMepbl KNOKNX TONINB — KEPOCUH UTN 3TAHO. YT1006bI CO034aTb XXMNOKoe TONAnBO:

w b

4, Haxmute «OK».

B okHe «PepaKTMpoBaTb maTtepuanbi» Haxkmute «Co3paTtby.
B none «HasBaHMe maTepuana» BBeAuUTe Ha3BaHWe HOBOrO MaTepuana.

B Tone «Tun matepuana» Bbibepute « X Kugkoe Tonameo».

ByaeT co3aaHo XuaKoe TONAMBO C HAaCTPOMKaMM Mo YMOIYaHUIo. TEKCT B none «OnucaHue» He

B/INSIET HA MOAENNPOBAHUE, HO NPUCYTCTBYET BO BXoAHOM ¢aiine FDS B none FYI.

Bknaaka «Tennosble CBOMCTBA» MAEHTUYHA TBEPAbIM MaTepuaiam.

Ha Bknaake «MnUpoamns» MoKHO 3a4aTb:

Mapametp

OnucaHue

Tennota ncnapeHusa

BbigeneHne TennoTbl npum ncnapeHnn XnaxKkoro Toninea.
,U,OI'I)-KHO ObITb MNONOKUTENbHBIM YNC/IOM.

JHAOTepMMYecKas/sK30TepMu
yeckan

3apaeT, AeT peakuma C BblaeeHMeM UAKN NOTrAoLLEeHNe
3HEepruun.

TennoTta cropaHuA

Konunuectso TennoTsbl, Bblaenaemoe npu cropaHnum Tonsamea.

TemnepaTypa KMneHua

TemnepaTypa, NPy KOTOPOW XUAKOE TONINBO NPEBPALLAETCA B
rasoobpasHoe.

OcTaToK

MaTepuanbl octatka. MoxeT 6bITb 3a4aH MmaTepman Unm ras
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I'maBa 7. IloBepxHOCTH

MoBEPXHOCTN UCNONB3YHOTCA ANA 3a4aHMA CBOWCTB TBEPAbIX 06BEKTOB U BEHTUNALMOHHbIX
oTBepcTuin B mogenn FDS. MoBepXHOCTb MOXKET UCNO/b30BaTb PaHee 3aaHHble MaTepuasbl B
KayecTBe cn0eB nam cmecei. Mo ymonyaHuto Bce TBepaple 06bEKTbl U BEHTUNALMOHHbIE
OTBEPCTMA NHEPTHbI, C PUKCMPOBAHHOM TEMMNEPATYPON, PaBHON TeMNepaType OKpyKatoLen
cpeabl (ycTaHaBnmnBaeTcA B OKHe «MapameTpbl mogenvupoBaHua»). Kpome tBepabix
TENNONPOBOAHbIX MOBEPXHOCTEM, NOBEPXHOCTM MOTYT 33a4aBaTb ropesiky, NPUTOK BO34yxXa U T.A4.

[N co3gaHna, USMeHeHUA 1 yaaneHusa NoBepXHOCTEN UCMO/b3YeTcAa OKHO «PegaKTupoBaHue
nosepxHocTen». YTobbl ero OTKPbITh, B MeHo «Mogaenb» BbibepuTe «PegakTupoBaTb
NOBEPXHOCTU...». Ha pucyHKe PUCyHOK 7-1 NOKa3aHO AMaN0oroBoe OKHO.

r -

PenakTWpoEaTh NOEEPXHOCTMI Iﬁ

HVAC -

INERT ID NoBEPXHOCTH: MosepxHocTe0l

WIRROR OnucaH1e:

OPEN
o =

PERIODIC LigeT: @ BHEWHWA BIA:

nafiaTuyeckan r P 1

i Tun nosepxHocTk: | MHOrocnolHbIM -

NosepxHocTe01 - -

NoBepxHocTE0Z2 Peakuma I BODBICKMBAHWE Fasa BNpbICKMBaHWE YaCTHLL | [ononHUTensHo

Cnown maTepuana | CEQIACTES NOBEQKHOCTH Tennosoi I MeoMeTpHA

|| PasgenuTens cnoes: (0,0

Cnow MaTepuana

Tonuwmka (m) CoCTAEHON METEPUEN PegakTupoBaTe ’ *E BcTasuTh CTpoKyY ]

1] 0,01m| 1,0 CONCRETE|[ PEAEKTMPOBATD. .. |
= | | l £ YoanuTe cTpoky

)
[ A Boepx ]
l

“* BHW3

% KonuposaTb ]

l
l
l
l

& BcraBuTh ]
1 4 BoipesaTh ]
[ Cozgate... ]
[ [o6aBuTE M3 BubnMoTERW. .. ]
[ oo ) #5URF ID="losepxrocTb01, RGE=146,202, 166, BACKING =VOID', MATL_ID{1, 1)="CONCRETE', MATL_MAS5_FRACTION(1,1)=1. =
0, THICKNESS(1)=0.01, GEOMETRY='CARTESIAN', LENGTH=0.01, WIDTH=0.01/
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PucyHok 7-1 OKHo «PepakTupoBaTb NOBEPXHOCTU»

3ape3epBUPOBaHHbIE MOBEPXHOCTHU

B nporpamme ecTb YeTbipe BCTPOEHHbIX NN «3ape3epBUPOBaHHbIX» TUMNAa NOBEPXHOCTEN:
ADIABATIC (agmnabatmueckas), INERT (uHepTHas), MIRROR (3epkano), OPEN (oTkpbiTas), HVAC
(cncTtema BeHTUNAUMU N KOHAULMOHUPOBaHUA) U PERIODIC (nepuogmnyeckas).

e ADIABATIC (apnabatmyeckas). Ha noBepxHOCTM OTCYTCTBYET Tensionepeaaya (M3nyyeHue
M KOHBEKLMA) OT rasa K TBepaomy Teny. FDS paccuntbiBaeT TemnepaTypy NOBEPXHOCTU
TaK, YTOObl CyMMa KOHBEKTMBHOIO NOTOKA U U3NyYEHWUs PAaBHAMACh HY/HO.

e INERT (MHepTHas). MoBepXxHOCTb UMEET PUKCUPOBAHHYIO TEMNEPATYPY, PaBHYIO
TemnepaTtype OKpyKatowen cpeapl. BboinonHAeTca TenanonepeHoc OT rasa K
NOBEPXHOCTM. YCTAaHOB/IEHA KAaK MOBEPXHOCTb NO YMOAYaHUIO B PyroSim.
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¢  MIRROR! (3epkano). 3ta NOBEPXHOCTb MOMKET MPUMEHATLCA TOIbKO K BEHTUNALMOHHOMY
OTBEPCTMIO HA BHELWHEN FPaHULLE CETKU. 3ePKaio — 3TO MOBEPXHOCTb, KOTOPAs OTPaXKaeT
noTok. lMpeanonaraeTca NPUMEHATb Ha MPaAHMLE CETKU CUMMETPMUUYHOIO AOMEHA, YTOObI
YMEHbLNTb pasmep goMeHa. (B peasbHbix pacyeTax MCNoib3yeTca peaKo, T.K. PeaKo
CYLLLECTBYIOT NMOSIHOCTbIO CUMMETPUYHbIE 3a4a4K).

e OPEN! (oTKpbiTas). 3Ta NOBEPXHOCTb MOMKET NPUMEHATHCA TONIbKO K BEHTUNALMOHHOMY
OTBEPCTMIO Ha BHELUHEW rpaHuLLe ceTku. [NpeactaBnset cobol naccMBHoe oTBepcTME B
OKpY»KaloLyto cpeay M 4acTo MCNONb3yeTca ANA MOAENIMPOBAHMA OTKPLITbIX ABEper 1
OKOH.

e PERIODIC! (nepnogmueckas). [oBepPXHOCTb UCMO/b3YeTCA TObKO A8 BEHTUNALMOHHbIX
OTBEPCTMM Ha BHELIHWUX FPAHULLAX CETKU. [leprnogmyeckme NnoBEPXHOCTU MOTYT
MCNoNb30BaTbCA AN1A NpeAcTaBAeHMA 6eCKOHeYHO 60/bLION CUCTEMBI KIYEEKY C
JOMEHOM B KayecTBe TaKol AYEenKu.

e HVAC. [ToBepXHOCTb MPMMEHAETCA K BEHTUALMOHHbIM OTBEPCTUAM, KOTOPbIE ABNAOTCA
yacTbto cuctembl HVAC (oTonneHus, BEHTUAALNK U KOHANLUMOHUPOBAHUS).

Tunsl noBepxHOCTEH

[nsa ypobctea nonb3osaTteneit PyroSim pasgenaer noBepxHOCTU Ha NOTUYECKME TUMbI:
Hanpumep «ropesika» 3agaeT NPOCTOM OroHb MAN KMHOTOC/IOHAA» NOBEPXHOCTb 3a4aeT
TBEpPAYIO TENI0NPOBOAALLYHO CTEHY. BOT CMUCOK BO3MOMKHbIX TUMOB NOBEPXHOCTEN:

AanabéaTndyeckas

NaeHTUYHa BCTpoeHHOM noBepxHocTn ADIABATIC. No3BonAeT N0Nb30BaTENO U3MEHUTD
onucaHue, UBeT U TEKCTypYy.

WHepTHas

NaeHTnYHa BcTpoeHHoM noBepxHocTh INERT. Mo3BoaseT Nosb30BaTeNO UBMEHUTb ONKUCaHMKE,
LBeT 1 TEeKCTypY.

l'opesika

MNpepcTasnsaer cobom ropeHune C N3BECTHOM CKOpPOCTbHO Tl.i‘I'IJ'IOBbI,ﬁI,eJ'IeHVIF!2 MNN CKOPOCTbHO
noTepu macchbl.

MapameTpbl pasgenieHbl Ha ABe rpynnbl: TENA0BbIAEIEHUE N BNPbICKMBAHWE YacTul,

MapameTpbl Ha BKAagKe «TennoBblgeneHune»:

Mapametp OnucaHue

YpenobHoe TennoBblaeneHne CKopoCTb TENN0BbLIAENEHMA HA €ANHMLY NAoLWAaM
ropesiku.

CKopocTb NoTepu macchl CKopoCTb NOTEepPM Macchbl C eAMHULBI NAOWAAN FOPESKU.

! BeHTUIIALMOHHBIE OTBEPCTHS STOIO THIIA HE JOJKHBI IEPEKII0UaThesl (AKTHBIPOBAThCS MU J1€aKTUBUPOBATHCS)
BO BpEMsI MOJCITUPOBAHUSI.

2 CKOpPOCTP TEIUIOBBIICICHUS 3a/1aeTCsI HA eqUHHIY uiommany. [loBepxHOoCTh ¢ TemuoBbinenenuem 500 kBT/mM2 u
wiomaaeo 2 M2 Oynet Beinenats 1000 kBr.
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®YHKLMA OT BPpEMEHMU B Hayane moaennpoBaHMA 3Ta NOBEPXHOCTb HE TOPMUT.
3To none No3BOANSET 334aTb, Kak TENNOBbIAENEHME
OOCTUTHET OT HY/1A A0 3a4aHHOr0 3HaYeHus.

KoaddpuumeHT 3aTyxaHus ITOT NapameTp ynpasaseT nogasBieHUeM ropeHus
Bogoun. MNoapobHee cMm. B PYKOBOACTBE NOJIb30BaTENSA
FDS «Extinguishing Coefficient»

MapameTpbl Ha BKNaaKe «TepmuyecKkue CBOMCTBaY:

MNapameTp OnucaHue

TemnepaTtypa NOBEPXHOCTH TemnepaTtypa noBepxHOCTU. 3HavyeHMe TMPA 3agaet
TeMnepaTypy OKpy»KatoLen cpeabl.

KOHBEKTMBHbI TEN0BOM NOTOK TennoBoWM NOTOK Ha eanHumuy naowaan noBepxHoOCTu.
MonHbIM TENNOBOM NOTOK MonHbIN TENNOBOM NOTOK Ha eanHnUy NnoBEPXHOCTHU.
cDyHKLI,Mﬂ OT BpemeHu B Havane MoaennpoBaHMNA 3Ta NOBEPXHOCTb HE TOPUT.

JTO nosie NO3BONAET 3a4aTb, KaK TennoBblaeneHne
AOCTUTHET OT HyNA 40 3a4aHHOIo 3Ha4eHuA.

KoadppuumneHT nsnyyeHus MapameTp 3a4aeT, Kak NOBEPXHOCTb MU3/1y4aeT Tenso.
Mcnonb3oBaHme 3HayeHUAa 1 genaert NnoBePXHOCTb
yepHbIM Tenom. bosiee HU3KME 3HAYEHUA YBENMUYMBALOT
KOJINYECTBO M3/1y4aemoro Tena.

MapameTpbl Ha BKNaAKe « BNpbICKMBaHMeE YacTuL»:

Mapametp OnucaHue

BblaeneHue yactuy, BkntovaeT BO3MOXKHOCTb BNPbICKUBAHUA YacTuL, €
NOBEPXHOCTU

Tun vactuy, BbibupaeT TN yacTuL, ANA BNpbICKMBaHMA. A co34aHuA
HOBOW YaCTULbl HAXKMUTE KHOMKY « PegakTupoBaTtb
yacTtuubl...»

KonunyecTBo Yactumu, Ha AYeliky YnpasnaeT KOANYECTBOM YacTuUL, BNPbICKNBAEMbIM B

eanHNUy BpeMeHU

MHTepBan BNpbICKMBAHUA YacToTa, C KOTOPOW YacTULLbl BNPbICKMBAIOTCA C
NOBEPXHOCTU TBEPAbIX AYeeK

MaccoBas CKOpoCTb [NnAa yacTmu, MetoWwmx maccy, 3ToT napameTp
obecneunBaTtb anbTEPHATUBHbIN BapUaHT ynpaBieHuUs

KO/IN4eCTBOM HYaCTUL, B CEKYHAY
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FeomeTpuyeckne napameTpbl:

NapameTtp OnucaHue

feomeTpua 3apaeT TMN reoMeTpun ANA TBEpAbIX YacTuL, Ha KOTOpble
CCblN1IaeTCcA NOBEPXHOCTb. BapnaHTbl — N0 yMONYaAHMIO,
OEeKapTOBbl, chepuveckme, UMAMHAPUYECKUE.

OnnHa OnvHa noBepxHOCTW. 3agaeTca ANs AeKapToOBOMN U
UUNMHOPUYECKON reoMeTpun.

WwnpnHa WnpnHa noBepxHOCTW.

Paguyc MoNHbIN pagnyc NOBEPXHOCTU. 3a4aeT TONLWMHY.

NNonoBMHa TONLWMNHBI

Ana ,ﬂ,eKapTOBOﬁ reomeTpun nnaCctuHa npegnonaraetcA
CMMMETpM‘-IHOﬁ cnepegun v cagn, NnO3TOMY HYXKHO
3a4aTb TO/ZIbKO NO/IOBUHY TOJILLUNHDI.

HarpeBaTteJsib/ox/1aguTe b

3TOT TMN NOBEPXHOCTU NPEeACTaBAsAET COO0M M3/Ty4aroLWMN UCTOYHUK Tenna. Ero napameTtpsbl Te

e, YTO NapameTpbl ropenkun 6e3 cBoMCTB TeNN0BbIAENEHUA NPU ropeHnn. Ecam Temnepatypa

NOBEPXHOCTU HMXKE, YEM TEMNEpPaTypa OKPYXKatoLLein cpeabl, NOBEPXHOCTb OTOMpaeT Tenno y

OKpY»KatoLLero rasa.

INloamop

ITa NoBePXHOCTb 3a43€eT NOCTYNNeHNE BO3AyXa M3BHE B PAaCYeTHbIV foMeH. MapameTpsl
pasgeneHbl Ha YeTbipe rpynnbl: NOTOK BO34yXa, TeMNepaTypa, BNPbICKMBAHUWE rasa u

BNpPbICKUBaAHUE HACTULL.

MapameTpbl Ha BKNaake «MOTOK BO3gyxXa»:

Mapametp

OnucaHue

3a4aTb CKOPOCTb

MCI'IOI'Ib3yeTCH AnAa 3agaHnAa NOCTOSAAHHOM CKOopoCTH
ABUXEHUNA BO34yXa YepeE3 BEHTUNAUMNOHHOE OTBEPCTUE

3aaaTb 06beMHbIN MNOTOK

Mcnonb3syeTca o4 3a4aHNA NOCTOAHHOIO obbemHoro
NMOTOKa BO34yXa Yyepe3 BEHTUNAUMOHHOE OTBEPCTUE

3a4aTb NO/HbIA MacCcoOBbIN NOTOK

UcnonbsyeTca o4 3a4aHnA NOCTOAHHOIO MaccoOBOro
NMOTOKa BO34yXa Yyepe3 BEHTUNAUMOHHOE OTBEPCTUE

3aaTb MacCOBbI NOTOK OTAE/NbHbIX
rasos

3agaeT ABUXKeHMe BO34yXa C MOMOLLbIO Tabaunubl
OTAENbHbIX Fa30B M UX MacCOBbIX MOTOKOB. Mcnonb3yeTca
B MOAENSAX, BKNOYAOLWMNX AONOHUTE/IbHbIE He-
pearnpytolme rasbl. [JaHHble NOTOKa 3a4at0TCA Ha
BKNaaKe «BnpbICKMBaHUe rasa»

TaHreHUManbHaa CKOPOCTb

TaHreHuManbHaA CKOPOCTb NOTOKa Bo3Ayxa. MepBbiit
napameTp 3aZaeT CKOPOCTb B HanpasaeHun ocu X unn 'Y,
BTOpOW napameTp — no ocu Y uau Z, B 3aBUCMMOCTM OT
HOPMaaN K BEHTUNALMOHHOMY oTBepcTUuto. Mpumep
TaHreHUMaibHON CKOPOCTU NPUBEAEH HA PUCYHKe
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PucyHok 7-2.

®PyHKLUKNA OT BpeMeHHU

Mo3Bo/AET 3a4aTb, KAK MEHAETCA BO3AYLLUHbIN NOTOK B
BEHTUNALNOHHOM OTBEPCTUMN OT HYAA A0 3a4aHHOro
3HaYeHwuA.

BeTposoi npodunb

Mo ymonyaHuio BETPOBOM NPOodUAb NOCTOAHHbIN
(LMNMHAPUYECKNUIT), HO AN1A MOAENNPOBAHUS BETPOBbIX
YyCNOBUI BHE NMOMELLEHUI eCTb ABE AOMNONHUTENbHbIE
BO3MOXHOCTU — Napabonmyecknii u atmocdepHbIn.
Mapabonunyecknii 3apaeT BeTep ¢ Napabonnyeckum
npodunem, rae MakCMMyMm — 3aZ,aHHAA CKOPOCTb.
ATmocdepHblii 3aaaeT BeTposon npodunb no popmyne
U =1up (Z/Zo)p

MoKa3saTeNb SKCNOHEHTbI ANA
atmocdepHoro npodpuna

MapameTp «p» B ypaBHEHUM aTMOCPepHOro npodumas.
[ocTynHo ToNbKo Npw Bbibope atmocdepHoro npoduns.

NcxopHoe 3HavyeHme atmocdepHoro
npoduna

MapameTp «zo» B ypaBHEHMM aTMOChepHOro npopuns.
JoCTynHO To/IbKO Npu Bbibope atmocdepHoro npoduns.

_ untitled Jo&d
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A
:
> X4
Frame: 43
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PUCYHOK 7-2 BAanaHMe HOpManu Ha HanpasJ/ieHUe TaHFeHLUaNbHO CKOPOCTU

TemnepaTypy NOCTyNaloLWEro BO34yXa MOXHO 3343aBaTb C MOMOLLbH MapamMeTPOB, ONUCAHHbIX B

pasgene «Harpesatenb/oxnagurennb».

BnpbiCcKMBaHMe rasa AOCTYNHO, eC/n BbibpaH BapMaHT «3a[aTb MacCoBbIA NOTOK OTAE/bHbIX
rasoB» Ha BK/iagKe «MOTOK Bo3Ayxa» U B MOAENN eCTb AOMNOJIHUTE/IbHbIE He pearnpyoume

BM/bl ra3os.

BripbiCKMBaHMe YacTuL, NONHOCTbIO aHAI0MMYHO BKNaaKe « BnpbICKUBaHUE YacTULL» ropesiku.
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BeiTSKKa

MOBEPXHOCTb «BbITAXKA» UCNONb3YETCA ANA YAANEHMA ra30B U3 PacYeTHOro AOMeHa.
MapameTpbl Ha BKNaaKe «MOTOK BO34yXa» aHaN0rMYHbl NOBEPXHOCTM NPUTOKA, HO OTCYTCTBYET
BO3MOXHOCTb 334aTb NOTOKOB OTAE/NbHbIX BUAOB ra3oB. TakkKe HET BO3MOXHOCTU
KOHTPO/IMPOBATb TEMNEPATYPY BO34YXa U MOCTYNAEHME YacTUL,.

MHorocsioniHas

MHOrocs10MHan NOBEPXHOCTb COCTOUT U3 OAHOTO UM HECKOJIbKMX C/I0EB MaTePUanos.
MaTtepuanbl MOryT BbiTb TBEPABIMU UAU KUAKUMU CYOCTaHLMAMM, Hanpumep, 6eTOoH, COCHa U
aTaHoA. NoapobHee 0 3a4aHUKN M CBOMCTBAX MaTePMUaioB HaNMCcaHo B rnase 6. Takon TMn
NOBEPXHOCTU UAEaANIEH ANS CTEH N APYINX OOBEKTOB, COCTOALLUMX M3 peasibHbiX MmaTepuanos. Tun
NOBEPXHOCTU TaK}Ke MO3B0OJIAET NOCTaBAATb AOMNO/JIHUTEIbHbIE HepearnpyoLLne rasbl B MOAeb.

MHOrocn0MHaa NOBEPXHOCTb MMEET NATb FPYNn NapameTpoB: C/ION MaTepuasna, CBOMWCTBA
NOBEPXHOCTU, PeaKL s, BNPbICKMBAHWE ra3a, BNPbICKMBaHME YacTul,

Ha BKknagke «Cnou mMmaTtepuana» MOXHO 3a4aTb Cheayloulne napamMeTpbl:

Mapametp OnucaHue

Pasgenutens cnoes 3afaeT, Kakoe KOIMYeCTBO CN0EB MaTepmnasioB ABNAIOTCA
ropro4ymmu

TonwmHa (m) TonwmHa cnoa maTepuana B meTpax

CocTaBHOM MmaTepuan B Ka)Xaom cnoe MOXHO 334aTb HECKOJ/IbKO CMEeLUaHHbIX

mMmaTepuanos. Hanpumep, 4Tobbl 3a4aTb CNON TONLKO U3
KMpnuya, HanuwuTte «1 Kupnuu» (npegnonaraercs, 4To
Bbl YK€ 334a/IM MaTepuran «Kupnuy»). Ytobbl 3agatb
CNOM MOKpPOro Knpnuya, Hanuwute «0,9 kupnuy; 0,05
BOAA».

PepakTnpoBaTb HaxmuTe, utobbl 334aTb MaTepmanbl B TabaMYHOM BUAE,

a He BBOAMTb BPY4HYIO (TaK npoule).

MpumeyaHue: ToNWMHA CNoeB MaTepuana n TONLWMHA 06bEKTa (reoMeTpUYECKUi pasmep), K
KoTopomy ByaeT npuMeHeHa NOBEPXHOCTb, ABAAKOTCA HE3aBUCMMbIMM NapameTpamu. TOALWMHA
C/I0eB MCNONb3YeTCs NpU TenoPU3NYECKMX pacyeTax, pasmep 06beKTa — NpU pacyeTe NoTOKOB.
Takum 06pa3om, BMoJIHE MOKET OKa3aTbCA, YTO TO/LWMHY MaTepuana Heobxoanmo 3aaaTb 0,1
MeTpa, a pasmep obbekTa — 0,5 meTpa.

Ha Bknaake «CBOMCTBA NOBEPXHOCTU» 3343ETCA C/efyiollee:

Mapametp OnucaHue

AKTMBMPOBATb MPOTEYUKY lNo3Bonaet Asym Bbl6paHHbIM 30HaM OaBaeHnA
oCywecTBNATb NPOTEYKY Yepe3 AaHHYIO NOBEPXHOCTb

HavanbHaA BHYTpeHHAA HayanbHaa Temnepartypa BHYTpu TBepAoro tena. o

Temneparypa ymon4yaHuio 3agaHo TMPA — temnepatypa oKpyrawoLule
cpeasbl.

3a4HAA NOBEPXHOCTb 3apaeT rpaHMYHbIE YCA0BMA N03aamM NoBepxHOCTU. Mo

YMON4YaHUIO YCTaHOB/1IEHa «BO34YyLWHaA Wenb» — 3TO
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03Ha4aeT, YTO No3aau NOBEPXHOCTN HAXOAUTCA BO3AYX.
«MN30n1MpOBaHHbINY» 03HAYaEeT, YTO NO3aAM NOBEPXHOCTU
HaxXoANTCA U30JIALMOHHbBIA MaTepuan, 1 Tenaonepeaaya
Tyaa He ocywectenseTca. « OTKPbITbIAY» NO3BONAET
BbINONHATL TEeN/ioNepeaayy B NPOCTPAHCTBO No3agu
CTeHbl (NpY 3TOM TO/WMHA CTEHbI AOMKHA ObITb He 6onee
OZIHOW AYENKM CETKM).

TemnepaTypa wenu

TemnepaTypa BO34yLWHOM Wenu (ecnv BbibpaHa 3a4HARA
NOBEPXHOCTb = BO34YLIHAA Wenb)

®PyHKLUMA TemnepaTypbl

3a4aeT U3MEHEHMe TeMNePaTypbl MOBEPXHOCTU OT HyAA
[0 33aHHOro 3Ha4YeHMA TeMnepaTypbl.

Ha BKnaake «PeakKuun» 3a4atoTca napameTpbl peakumu. Peakuma MoskeT 6biTb 3aJaHa Kak

CBOMCTBAaMW MATEPUaNoB, Tak U NPUHYANUTENBHO NPUCBOEHA NOBEPXHOCTU. B 0OCHOBHOM
napameTpbl MOXOXKM Ha NapaMeTpPbl TOPEnKu:

Mapametp

OnucaHue

OI'Ipe,CLeI'IHETCﬂ MaTepnaiom

Onpe,u,enﬂeTcn CBOﬁCTBaMM, 3a4adHHbIMU Ha BKNagKe
«I'Imponm3» MaTepnanos. Echus nNpPoan3e HUYEro He
3a4aHO, TO ropeHune nNnpocCTo He BO3HUKHET

Onpegenaetca Bpy4Hyto

MepeKpblBaeT CBOMCTBA MaTePMaNoB U 3a4aeTca
cneayoWmMmmM NnapameTpamm:

YaenbHoe TennosblaeneHune

CKOpOCTb TEN/IOBbLIAENEHUA HA eAMHMLY NoLLaaN
rOpenKku.

CKOpOCTb noTepu maccobl

CKOpPOCTb NOTEPU MacChl C e4MHULbI NI0LLAAM FTOPENKMN.

®PyHKUMA OT BpeMeH#U

B Havyane mogenmpoBaHMA 3Ta NOBEPXHOCTb HE TOPUT.
OTO nose NO3BOJIAET 334aTb, KAk TeNN0OBblaeNeHne
AOCTUTHET OT HYyNA 0 3a4aHHOIo 3Ha4YeHnA.

KoadppurumneHT 3aTyxaHma

ITOT NapameTp ynpasaseT nogaBaeHUEM rOpeHUs
Bozoun. NoapobHee cM. B pyKOBOACTBE M0O/Ib30BaTENSA
FDS «Extinguishing Coefficient»

MomeHTasnibHOe BO3ropaHue

MoBepPXHOCTb HAYMHAET FOPEeTb C Hayaa MOAE/IMPOBAHUSA
(kak ropenka)

BosropaHue npu

MoBEPXHOCTb HAYMHAET FOPETb NPU AOCTUHKEHUN
3aZlaHHOM TemnepaTypbl

Tennota ncnapeHmsa

TennoTta ncnapeHma Tonamea

PaspeLwwnTb BbiropaHue NpenaTcTemA

MOBEPXHOCTU C 3TUM NAPAMETPOM MCHE3AIOT U3 MOLENM
nocsae BbIropaHua AOCTYMHOIO Ha HUX TONANBA
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MOHO 3a4aTb NOCTYyN/IeHne AONONHUTENbHbIX He-pearMpyrLwmnx ra3os B Moaensb yepes
NOBEPXHOCTb Ha BKN1a4Ke «BnpbicKnBaHue rasa».

Mapametp OnucaHue

BnpbicKnBaTb C MaccoBOM AoneMn BnpbiCKMBaHME NPOUCXOAMT C 3aZaHHOM MaccoBon Aosei
(Kr/Kr)

BnpbICKMBaTb C MacCOBOM CKOPOCTbIO | BNpbICKMBAHME NPONCXOAMUT C 3a4aHHON MaccoBOM
(kr/m2c) CKOPOCTbIO

lasbl Bupg rasa

Maccosas AOJ’IFI/MaCCOBaﬂ CKOpPOCTb BennunHa maccosom p,onm/maccosoﬁ CKOpoOCTH

Tun GyHKLMM 3agaeT TN GYHKLMM, MO KOTOPOW NPOUCXOLUT
N3MeHeHWe MaccoBOM 4,01M/CKOPOCTM OT HYNA [0
3a[,aHHOrO 3HAYeHUs

3HaueHune GyHKLUMUM Bpems, 3a KOTopoe maccoBas 4017/CKOPOCTb AOCTUraeT
3a/1aHHOr0 3Ha4YeHus

BﬂprCKVIBaHVIe 4acTuu, NO/THOCTbIO aHAa0rTM4YHO BKN1aaKe «BﬂprCKMBaHMe YacTuu» ropesku.

YTeuka Bo3ayxa

Mcnonb3yeTca ana co3gaHunA CBA3M MeXxXay A4BYMA 30HaMU AaBAeHUA. YTeUKa no3soaser
BO34YyXy NpPOXoAuTb Yepes NpenAaTcTBue, NCnoJib3yrollee 3Ty NoBepPXHOCTb.

Jlo6aB/ieHUe TeKCTYPbl K NOBEPXHOCTH

[na nonyyeHus 6onee KPacnBoOM U PeannCTUYHON MOLENN Bbl MOXKeTe 406aBUTb TEKCTYPbI Ha
NOBEPXHOCTU. B Nporpamme ecTb BCTPOEHHbIE TEKCTYPbI, UAN XKe Bbl MOXKETE 3arpy3nTb CBOMW.
Mpumep «Moxap B NOMELLEHNN» AeMOHCTPUPYET UCMO/Ib30BaHME AePEBAHHON TEKCTYPbI Ha
COCHOBOM MOJY, U BUCALLYIO Ha CTeHe KapTuHY. TeKcTypbl B PyroSim 6yayT otobpaarbcs
aBTOMaTU4ecku, ana otobparkeHns nx 8 Smokeview Bbibepute «TeKCTYpbI» B MEHIO
«Moka3aTb/cKpbiTb» (Show/Hide -> Textures).

[nAa 3apaHuA TeKCTypbl:
B meHio «Mogenb» BbibepuTe «PegakTMpoBaTb NOBEPXHOCTU...».
Co3pgaiite nnm BbibepuTe NOBEPXHOCTb, HA KOTOPYIO XOTUTE A06aBUTL TEKCTYPY.

HaxkmuTe Ha none «BHewWwHUit Bug».

A W N oE

BbibepuTte 1nbo cyecTByroLLyO TEKCTYPY, IM60 Haxkmnte « UMnNopT...» 1 BbibepuTe
cobcTBEHHbIN daiin.

5. B none «MpepaBapuTtenbHblii NpocmoTp» byaeT nokasaHo BbibpaHHOEe n3obpaxeHue.
3apainTe «LLUMpUHY» 1 «BbICOTY» TEKCTYPbI B COOTBETCTBUMN C Pa3MEPOM, KOTOPbIV byaeT
NCNO/Ib30BaTbCA B MOAENM.

6. Haxkmute «OK».

Tenepb TEKCTYPY MOXKHO UCMNO0/1Ib30BaTb Ha MPEnATCTBUAX UNU BEHTUIALMOHHbIX OTBEPCTUAX.
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l'naBa 8. F'eomeTpusi (0OCHOBHBIE IOJIOXKEHUA)

PyroSim nmeet pasHo0Ob6pasHble MHCTPYMEHTbI ANs BbICTPOro CO34aHUA M OpraHn3aumum
reomMeTpum B MOLENMN.

FeomeTpus moxeT bbiTb co3aaHa Mbo Yepes AManorosbie OKHa, MBO ¢ NOMOLLbIO
WHCTPYMEHTOB pucoBaHua B 2D unn 3D-pexkmmax. B PyroSim ncnonb3syerca Tpu Tmna
reoMmeTpUYeCcKnx 06 bEKTOB:

e [penatcTBue — TBepAas Nperpaga Ans noToka

e OTBepcTMe — OTBEPCTME B NPENATCTBMM, OTCYTCTBUE TBEPAOMO BELLECTBA BHYTPU
nperpagbl

e BeHTUNAUMOHHOE OTBEepCcTHe — AByXMepHan 061acTb Ha rpaHULE NPenaTCTBUA,
MMeloLL,an CBOMCTBA, OT/IMYAIOLLMECS OT CBOMCTB OCTA/IbHOrO NPEnATCTBMA

Monb3oBaTelb MOXET ynopAA04YNTb 06bEKTbI B MOAENN, CO34aBanA 3TaXKM U TPyNMbl, a TakKe
[06aBnsAa NoAN0KKM AN obneryeHns pucoBaHms.

IIpenarcrBus

MpenAaTcTBMA — 3TO OCHOBA BCeW reomeTpumn B FDS. MNpenaTcTBuA ABAAIOTCA NPAMOYTO/IbHbIMMU,
PacnosoXKEeHHbIMM BAO/Ib OCEN TBEPAbIMU 0O bEKTAMM, 3343BAaEMbIMU A,BYMA TOUKAMMU.
MoBepPXHOCTb MPUCBAMBAETCA KAaXKAOW FPpaHn NpenaTcTeua. B PyroSim npenatcTeus moryt umeTb
ntobyto dopmy n ntoboe KoAMYECTBO rPaHEN, U UMETb Pa3Hble MOBEPXHOCTU ANA KAXKA0M FpaHu.
Mepen moaenuposaHmem PyroSim aBTomaTmyecku npeobpasyeTt NnpenaTcTBmA B
NPSAMOYro/ibHble, PACMO/IOXKEHHbIE BAOIb Ocelt 610K, Kak Toro Tpebyet FDS (cm. «Yrnosas
reomeTpua»).

B FDS npeaycmoTpeHo ABa TUNA NPenATCTBUIA:

e TBepAable NPenATCTBUA — NPENATCTBUA, UMeloLWMe XOTA Obl O4HY FNeﬁKy CEeTKU TO/NIWLUNHDbI
B Ka*X40M Hamnpas/1eHUMN. FDS pacCCynUTbIBaAET TEN/I0MNEPEAAYY TOJ/IbKO ANA TAKUX
I'IpGI'IHTCTBMVI, M TOZIbKO K TAKUM MOTyT 6bITb npucoeanHeHbl BEHTUNAUNOHHDbIE
oTBEPCTUA.

e TOHKMe NpenAaATCTBUA — NPENATCTBUA, UMEIOLLME HYNEBYHO TOLLMHY B O4HOM U3
HanpaBAeHWA. DTU NPenATCTBUA UCNOb3YIOTCA TONbKO KaK Nperpaga Ans noToka,
Tenaonepezaya gna HUX He paccymTbiBaeTcA. Kpome TOro, To/IbKO Takue NpenaTcTema
MOTYT CAMM BbIMONHATL POJIb BEHTUAATOPA.

Ha pucyHke PucyHoK 8-1 npuBeaeH NpumMep MHOroyronbHOro nepekpbitus B PyroSim u ero
npeobpasoBaHue B 6J10KM AN1A Mcnonb3oBaHus B FDS.
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PucyHoK 8-1 Npeo6pasoBaHue nautbl B 610K FDS

Co3paHue npenAaTCTBUNA
AnAa co3paHna HOBOro NPenATCTBUA NMBO UCNONb3YINTE MHCTPYMEHTbI PUCOBAHUA, KaK
pacckasaHo B [naea 9, imbo B meHio «Mogenb» Bbibepute «Co3paTtb NPenaATCTBUE...» B wan

«Co3aatb NAUTY...» P .

L bl
CeolicTea NpenaTcTEWA u

Obwme | reomeTpus | HDEED}G-IDCI'H|

OnMcaHHe:

Mpynna: & Moaens -
AKTHBaLMA: :{Bcer.na BKKOHEH= *

[] 3amate uget 1]

Had4ano KoopAWHAT TEKCTYPbLI

[7] OTHooMTENEHD ofbekTa

¥: |0,0m ¥: |0,0m Z: 0,0m

CEOWACTBa NPENATCTEMA
[] PacwmpmTe 3anmce BNDF PaspewnTE OTEEPCTHA
PaszpewunTe Vent PaspewnTe yoaneH1e |:| CTobpaKaTe KOHTYDEMK

[] HacwinHaa nnoTHoCTE:  [0,01 kg/fm?2

MpaHuuE
MiaHumym X: 0,0m MiHMym ¥ 0,0m MiaHumym Z: 0,0m
Makomym X: | 1,0m Mawkcumym Y:  |1,0m Makcamym £: | 1,0m
Ok ] [ OTHMEHE
[ -

PucyHOK 8-2 OKHO CBOICTB NpenATcTBUA
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Oo6mue cBoOiiCcTBa

Ha Bknaake «O6wme» npmBeneHbl BCe CBOMCTBA, KpOME YNpPaBAAOWMX reoMeTpuen un
NOBEPXHOCTAMM. B TOM Unc/ie 34eCb MOXKHO YCTaHOBUTL COObITUA A1 aKTUBALUK (YCN0BUSA, NpU

KOTOpPbIX NpenaTcTeue AobasnseTca UaM yaanaerca us Moaenn) u pasnnMyHble CBOMCTBA

oTobparkeHus.

NapameTtp OnucaHue

OnucaHue MOHATHOE YeNOBEKY ONMcaHWe 06beKTa. 3HaYEeHUE He
BINAET HAa MOAeNNpOoOBaHMe.

lpynna YnpasnseTt nonoxeHnem obbeKTa B Aepese.

AKTMBaUmAa CBA3bIBAET 0OBEKT C CYLLECTBYOWMM NN HOBbIM

3/leMeHTOM ynpassieHUA. DNeMeHTbl ynpasaeHua
no3BonAlT A06aBNATb O6BEKT B MOAENb UAN YAANATL U3
MoZenun B onpeaeneHHoe Bpema UAu npu onpeaeneHHbIx
cobbiTuax. MogpobHee B MnaBa 15.

3agaTb uBet

3agaHHbIl AN 06beKTa LBET NepeKpbIBaeT LuBeT
NoBEPXHOCTH.

Hauano KoopauHaT TeKCTypbl

OTHOCUTEeNbHO 06BbEeKTa

Koraa TeKkcTypa NnpuUKpennsaeTcs K 06bekTy, OHa OCHOBaHa
Ha 6a30BoW TouKe. 10 yMOYaHMIO 3TO TOYKa Havana
KOOPAMHAT, KOTHOCUTE/IbHO 06BbEKTA» AeNaeT 3Ty TOUKY
MWHMMaIbHOM TOYKON 0bbeKTa.

XY, Z

CmeLlLaeT TeKCTypy.

CBoiicTBa NpenaTCcTBUA

Pacwuputb

Ecnn 3a4aHo 3TO CBOMCTBO, 06bEKT He ByaeT yMeHbLUEH
00 nnockoctu B FDS (Bceraa 6yaeT MMeTb TONLMHY KaK
MUHUMYM 1 ayeliky ceTkun). Hy»KHO, ecm K aTomy
06BEKTY A0/IKHO NPUBA3bIBATLCA BEHTUNALNOHHOE
oTBepcTue.

3anucb BNDF

Ecnn 3apgaHo, ana 0b6beKTa BbINOMHAETCA 3aMNuUCh
rPaHNYHbIX BEZIMYUH BbIXOAHbIX AAdHHbIX.

PaspewunTb oTBEPCTHUA

Ecnu 3apaHo, B 3TOM NPenATCTBUN MOTYT 6bITb
oTBEPCTUA.

PaspewnTb Vent

Ecnv 3agaHo, Ha 3TOM NPEenATCTBMM MOTYT pa3mMeLaTbea
BEHTUNALUMOHHbIE OTBEPCTUSA.

PaspewnTb yaaneHume

Ecnv 3a4aHo, 06bEKT MOXKET ObITb YAaNEH 3/1EMEHTOM
yrnpaB/iIeHNA UK NPU BbIFOPAHUM.

OTobparkaTb KOHTypamMmu

O6beKT oTobOpaXKaeTca KOHTYPamM, a He TBEPAbIM TENIOM.

HacbinHaa NJ0THOCTb

3TOT NapameTp 3a43a€eT KOIMYECTBO TOMN/IMBA Ha
npenaTcTBUM (NepeKpbIBaeT CBOMCTBA U3 MOBEPXHOCTH).
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l'eomeTpusa

Ha aToit BKnaaKe 3a4atoTca MUHMMAJIbHbBIE M MaKCMMaibHble KOOPAUHATLI 06beKTa. s 6onee
CNIOXKHbIX 0OBEKTOB, HAaNPUMeEp MUT, BKAaZ4Ka COAEPKUT TabAnLy TOYEK U MapamMeTpPoB
paclwmpenus. PacluMpenune — 3To MexaHM3M NPeBpPaLLEHNA ABYXMEPHOTO 0ObEeKTa B
TPEXMEPHbI, NyTEM YBEIMYEHUA €ro TOJLLUHbBI BAOb 3343HHOMO BEKTOpPA.

IloBepxHOCTH

Mo ymonyaHuto BCe WecTb rpaHen NpenaTcTema umetoT nosepxHocTb INERT. Ha Bknagke
«lMoBepxXHOCTM» NONb30BaTe/Ib MOXKET 3a4aTb NOBEPXHOCTU ANA BCEX LWECTU rpaHen, nam
NPUCBOUTb KaXKA0M rpaHu OTAE/NbHYI0 MOBEPXHOCTb.

Kpome Toro, rpaH1 MOXKHO «PacKpPacuUTb» B HYXKHble MOBEPXHOCTU C MOMOLLLbIO MHCTPYMEHTA

«PacKkpacutb noBepPxXHOCTU» @ .

OTBepcTuAa

OTBepcTUA NpeacTaBastoT cobon oTpuuaTenbHble ob6aacTu B npensatcTemax. B FDS oteepctus B
reoMeTPUYECKOM CMbICNE aHA/IOTMYHbI NPENATCTBMAM — NPSAMOYTOJibHbIE, PACMO/IOXKEHHbIE
BAO/1b 0cent 610KK. B PyroSim oTBepcTna moryT umeTb Nt0byto popmy, a Npu moaennpoBaHnn
OHM ByayT aBTOMATUYECKM Npeobpa3oBaHbl B 610KM.

OTBepCTMﬂ MOXHO CO034aBaTb, BblAENATb, YAANATb U BbINOJIHATL APYyrnue onepaunn, Kak n c
npenaTcTtBnaAmmn.

B 3D 1 2D-Buaax oTBepPCTUA NOKa3aHbl Kak NpPo3payHble 06beKTbl. Kpome Toro, ana 6onbluei
HarnagHoctu PyroSim Bbipe3aeT 0TBEPCTMA U3 NPENATCTBMM, KaK MOKA3aHO Ha pUCYHKe PUCYHOK
8-3. B cnyyae CnoXKHbIX OTBEPCTUN MM NPENATCTBUN, @ TaKXKe OTBEPCTUM, MepeceKaroLLmX
MHOTO NPenATCTBMI, 3TOT NPOLLECC MOKET 3aHATb 3HAYNTENIbHOE BpemsA. B Taknx cnyyanx
MOXHO OTKNOYMUTb OTODparkeHMe Bbipe3aHMa B MeH0 «Bupa» — «Bblpe3aTb oTBEpCTUA U3
nNpenAaTcTBU».

XoTs PyroSim n3obpakaeT Bbipe3aHune 0TBEPCTUIA U3 NPENATCTBUIM, HA CAMOM Zie/le TaKoro He
npoucxoamT. PyroSim npespalyaet NnpenaTcTBua U 0TBEPCTUA B BNOKM HE3aBUCUMMO ApYT OT
Apyra. PyroSim He yaanseT npenaTcTBMA, KOTOPbIe NEPEKPbLIBAKOTCA C OTBEPCTUAMM.

Mo ymon4yaHu1Io BCe NPenaTCTBUA NO3BONAIOT Bblpe3aTb B cebe oTBepcTua. Ytobbl B
NPenaTCTBUN HEBO3MOXKHO ObIN0 CO34aTb OTBEPCTUE (YTOObI NPENATCTBUE MMENO NPUOPUTET
nepes oTBEPCTUEM), B CBOMCTBAX NPENATCTBMA CHUMUTE dnar « Paspeluntb oTBepCTUA».
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PucyHoK 8-3 MauTa nepeKkpbITUA C Bbipe3aHHbIM OTBEPCTUEM

Co3aaHue OTBepPCTUI
[nA co3paHnA HOBOro OTBEPCTUA MO0 UCMO/b3YINTE MHCTPYMEHTbI PUCOBAHMA, KaK PaccKasaHo

B rnase 8, nmb6o B meHo «Mopgenb» Bbibepute «Co3gaTtb OTBEPCTUE...» @*. OTkpoeTca
AManoroBoe oKHO «CBOMUCTBA OTBEPCTUAY, KaK NMOKa3aHO Ha pUCyHKe PucyHok 8-4.

r ™
CeoiicTEa OTEEpPCTHA u
OBwwe | MegMeTpua

OnMcaHue: OTBEpCTHE
Mpynna: 4 Moaens =
AKTHBaLMA: <Brerna BKMOMEH>

ET ST

MpaHMub
MuHMMYM X: 0,0m MiaHIMy™ Y 0,0m MuHHMYM £2: 0,0m
Makoamyn X: [1,0m Makaamym ¥: | 1,0m Mawkaamym 2@ |1,0m

OK ] l OTmena

[

PucyHoK 8-4 OKHO CBOIACTB OTBepCTUA

66



PykosoacTeo nonb3oBaTtena PyroSim nepesog, FireCat

KaK 1 npenaTcTemA, OTBEPCTUA MOTYT BbITb CO34aHbI UK YAANEHbI B NPOLLECCE pacyeTa C
nomolLLbio nons «AKTUBauma» (nogpobHee B NaBa 15). Takke ANA OTBEPCTUA MOXKET ObITb
3ajaH uBeT.

BeHTl/lJIﬂI.U/lOHHbIe OTBEPCTHUA

BeHTMAALMOHHbIE OTBEPCTUA UCMONL3YIOTCA ANA ONUCAHUA ABYXMEPHbIX MPAMOYrObHbIX
obnactein Ha NOBEPXHOCTU TBEPAbIX MPENATCTBUIA UM FTPAHNLAX CETKKU, KaK NOKa3aHO Ha
pucyHKe PuUcyHOK 8-5. BeHTUAAUMOHHOE OTBEepPCTUE MOXKET UMETb MOBEPXHOCTb,
OT/IMYAIOLLLYIOCA OT MOBEPXHOCTU OCTA/IbHOTO 06BbEKTa.

R PyroSim - CAPyroSim\flow,psm B
Fie Edt Model Devices Evac Output FDS View Help
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PucyHok 8-5 BeHTUNALMOHHbIE OTBEPCTUA Ha rpaHMULaX CETKU U NPenATCTBUAX

Ecnv roBopuTb ByKBaNbHO, BEHTUAALMOHHOE OTBEPCTME MOXKET UCMO/1b30BaThCA AR
MOAENNPOBaHNA KOMMNOHEHTOB BEHTUNALMOHHOM CUCTEMbI 34aHUS, HANPUMEp, NPUTOYKU UK
BbITA)KKW. B TakKMX Cnyyasnx KOOpAMHATbI BEHTUAALMOHHOIO OTBEPCTMA CO34at0T NJIOCKOCTb Ha
TBEPAOM NOBEPXHOCTU, OrPaHMUYMBAIOLLLYIO BO34YyXOBOA. He HY»KHO co34aBaTb OTBEPCTUSA B
NpenaTcTBUM — NPeAnonaraeTcs, YTo BO3AyX NPOXOAUT YEPE3 CKPbITbIN KaHa/ B CTEHE.

TaK»Ke BEHTUNALMOHHOE OTBEPCTUE MOXKET UCMO/Ib30BaThCA KaK rpaHUYHOE YCI0BME Ha
TBEPAOW NOBEPXHOCTU. MICTOYHMK NOXKapa, Hanpumep, 06bIYHO CO34aeTCA Kak TBepaoe
NPenaTCcTBME, U 3aTeM Ha OAHOW U3 ero rpaHei 3a43aeTcs BEHTUAALMOHHOE OTBEPCTME C
NMOBEPXHOCTHIO «KTOPENKa».

EcTb ABa TMMNa NOBEPXHOCTEMN, KOTOPbIE MOTYT MPUMEHATLCA TO/IbKO Ha BEHTUNALMOHHbIX
otBepctmax — OPEN 1 MIRROR. NoapobHocTtn B [naBa 7.

Cosaa}me BEHTU/IAIIMOHHOI'O OTBEPCTUA
[na co3gaHmnAa HOBOro oTBepCTUA nmbo MCﬂOﬂb3yVITe MHCTPYMEHTbI PUCOBAHUA, KaK PaCCKa3aHO

B naBa 9, nmbo B meHto «Mopgenb» BbibepnTe «Co3aaTb BEHTUNALMOHHOE OTBEpCTHE...» E.
OTKpoOEeTCs AMaNoroBoe okHO «CBOMCTBA BEHTUIALMOHHOIO OTBEPCTUA», KaK MOKa3aHOo Ha
pUCYHKe PUCYHOK 8-6. Kak NpensaTcTBMA U OTBEPCTUSA, BEHTUNALMOHHOE OTBEPCTUE MOXKET ObITh
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CO3aHO0 UK yAANEeHO B NpoLLecce MOAeNMpPOBaHUA (ecam ero nosepxHocTb He OPEN naun
MIRROR). Bce cBoicTBa, Kpome «PacnpocTpaHeHUA N1aMeHU» aHaI0rMYHbl CBOMCTBAM
npenaTcTBmA. «PacnpocTtpaHeHue n1ameHn» CTAaHOBUTCA aKTUBHbIM, €Cnn ANA
BEHTUNALMOHHOIO OTBEPCTMA 3aZ,aHA NOBEPXHOCTb TUMNA KropeKa». ITa HAaCTPOMKa nNo3BonaseT
3afaTb paguanbHOe pacnpocTpaHeHMe NNaMeHu € 33aHHON CKOPOCTbIO U3 3a4aHHOM TOYKM.

[ CeoiCTEA BEHTUAALMOHHOIS OTEERCTHA I&1
OBlWme | MeomeTpHA
OnucaHue: = ALMOHHOE oTEepCTHed
Mpynna: & Magens -
AKTHEaLMA: :«:Bcern.a BKIHIYEH = v:
MoBepXHOCTE: |:| INERT -

[ 3apateueer [ |

[7] OTobpamaTs KoHTypammM
Hauano KoopAWMHAT TEKCT Pk
[7] oTHooMTENEHE ofbekTa

¥ (0,0m ¥e  |0,0m Z: |0,0m

PE|EI'I|:IC|ET|:IE|HEHI1E nnaMmeH

CropoCTh pacnpocTpadenya:  |0,0 mfs

Hauwamo ¥: |0,5m ¥: |0,9m Z: |0,0m

IpaHuLEl
MuHMMYM X 0,0m MuHiry™ Y 0,0m MiuHIMYM £: 0,0m
Makamym X: |1,0m Makoamym ¥:  |1,0m Makamym Z: |0,0m

’ Ok ] [ OTMEHE

h ]

PucyHok 8-6 OKHO co34aHMA BEHTUNALUOHHOIO OTBEPCTUA

'pynnsl

lpynnbl UCNONb3YIOTCA, YTOObI MEPAPXMYECKM YNOPAA0YNTb MOLENb. [PYynnbl BUAHLI TONBKO B
aepese ob6bekToB. «Moaenb» — 370 rnaBHas rpynna. Monb3osaTenn moryT co3gasaTh rpynnbl
BHYTPW rpynn, ya06HO ynopagoumean Tbicaun ob6bekToB. ECin nonb3oBaTens BbINOAHAET
AelcTBME C rpynnoi, AecTBUE PacipoCTPaHAETCcAa Ha BCe 06 beKTbI rpynmbl.

Co3aaHue rpynmnsl

Ectb aBa cnocoba co3path rpynny:

e KAWKHYTb NPaBOi KHOMKOW MbILLM NO HYKHOM poaUTENbCKOM rpynne B Aepese
06beKTOB 1 BbibpaTh «Co3AaTb rpynny...» B KOHTEKCTHOM MeHI0. byaeT co3gaHa
AoYepHAs rpynna.

e HaxaTb KHonKy «Co3aatb rpynmny...» #% 1a rnasHoit navenm MHCTPYMEHTOB.

O6a 3T AencTena oTKPOIT OKHO «Co3aaTb rpynny», Kak NOKa3aHO Ha pUCyHKe PUCyHOK 8-7.
34ecb MOXKHO BbIOpaTb POAUTENBLCKYIO FPYNNy U HAa3BaHWE HOBOM rpynnbl.
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-

Cozpate rpynny Iﬁ

PoaMTenbCcKanA rpynna: & Moaens -
HazsaHWe rpynnbl: HoBasa rpynna
[ Ok ] [ OTMEHE

LS

PuUcyHok 8-7 OKHO co34aHuMA rpynnbl

Jlo6aB/ieHN e 00 bEKTOB B rPyNIibl

EcTb HeckonbKo cnocobos ,£I|O6aBI'IeHMF| 06BbEKTOB B rpynnbi:

[na cywecTeyowmx 06BbEKTOB — B AiepeBe BbibepuTe 06bEKTbI U NepeTaLLmuTe Ux B
HYKHYIO rpynmny, Kak MOKa3aHo Ha pUCyHKe PUCYHOK 8-8. 1Mb0 KAMKHUTE MO HUM NpaBoi
KHOMKOM MbILM N BbIBepUTE B KOHTEKCTHOM MeHIO « U3MeHUTb rpynny...». B okHe
«U3meHunTb rpynny» (PucyHoK 8-9) Bbibepute HyHYyto rpynny. Ecan Heobxogmmo
nepemecTuTb O6BEKTHI B ELLE He CYLLEeCTBYIOLLYIO rpynny, Bbibepute «Co3paTtb
noAarpynny» v 3aganTte Ha3BaHue. Ecnv Bbl Tak caenaeTe, HOBas rpynna byaeT co3aaHa

NnoJ, yKasaHHOM CYLLEeCTBYIOLLEN FPYNMNON, U BbiIbpaHHble 06beKTbl ByayT nepemelleHbl B
Hee.

[ns TONbKO YTO HapMCOBaHHbIX 06bEKTOB B 3D Mnum 2D-Buae BbibepuUTe HYXKHYHO rpynny
M3 BblNagatoLero CrIncka Hag BUAOM, KaK NOKa3aHo Ha pucyHKe PucyHok 8-10. Bece
BHOBb CO3ZaHHble 06beKTbl byayT obaBAEHbI B rpynny.

E-dlp Model =-4% Model =4l Model
g\ - P Obstruction = dp New Group
P Hole P Obstruction
[E:] Vent B vent - Hole
[—::-‘:] ent I:E] Vent """ E] “Vent
28 Y Obstruction -4 Obstruction B vent
b dBh New Group & Obstruction -4l Obstruction
ole

Eﬁ] Went

E_] Went

4B Obstruction

PucyHoK 8-8 MNepetacknBaHne 06bEKTOB B HOBYIO rpynny B AepeBe 06beKToB

-

Wsmerute rpyniny @

Mpyrna: dih Mogens -

Cozgate nogrpynnys HoEaa rpynna

[ OK ] [ OTMeHa

LS

PucyHok 8-9 OKHO nsmeHeHusa rpynnbl

e a@@Ee X+« & + B
MokasaTk: :Bce STEMHM v% @| ﬁ?ﬁl | 2

Mpynna: l& Mogens -

PucyHoK 8-10 PackpbiBaloLWwmMiica cnUCoK rpynn
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ITaXKun

STaXku ucnonbayotca B PyroSim ana 6eicTpoit dunbTpaumnm reomeTpmum, 4Tobbl Ha cueHe
oTobparkanacb TONbKO HYXKHaA YacTb mogenn. TakkKe OHU UCNOb3YHTCA ANA 3a4aHMUA
NCXOAHbIX CBOMCTB MHCTPYMEHTOB PUCOBAHUA, YTOObI OHN PUCOBA/IN Ha HYXKHOW OTMETKe Z.

Mpumep «obpe3aHna» Mogenmn aTaxKomM NpmBeaeH Ha PUCYHKe PucyHok 8-11.
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PucyHoK 8-11 «Obpe3aHue» Taxkei. A — NOKa3aHbl Bce 3TaXKu, b — NoKasaH oguH 3TaxK.

[ns 3apaHua aTtaxka B 3D uaun 2D-Buae HaxkKmuTe KHOMKy «Onpegennutb NONOXKEHUe 3TaxKen»
%. OTKpoeTca OKHO «YnpaBaeHUe 3TaXKaMn», KaK NOKa3aHO Ha pUCYHKe PucyHok 8-12.
! ¥npaBneHue 3Tamamn *

| LobaBnTe 3TaM. ..

| HasgaHue  Yposedb  TonuwHa NeEpekpuiTWA  BeicoTa cTedbl  Lget obpeskw  Moanowka B YoanuTe cTpory
io|LfpTax 1 0,0m 0,25m 2,75 m | ... | [Yoanute
L2 ferak 2 3,0m 0,25m 2,75m . | [YaanuTe | [ KonuposaTs
| [3ram 3 &,0m 0,25m 2,75m .. |[YoanTs
= I B i @ BerasuTe
. Bripesate

PucyHok 8-12 OKHO ynpaBaeHus sTaxkamu

Ana ataxka onpegenAarTca cheayrouwme napameTpbl:

e YpoBeHb — MN0JIOXKeHUe Z, Ha KOTOPOM ByayT pUCOBATLCA CTEHbI M ApYyrve NpensaTcTBuA.
ITO NONOXKEHMUE, FAe NN MOTYT XOANTb MO 3TAXKY.

e TonwuHa nepekpbITUA — TOILWMHA NAUTLI Nona. MNpu U3SMEHEHMUM aKTUBHOTO 3TaxKa 3TO
3HaYeHME NPUMEHSAETCA K MUHCTPYMEHTaM CO34aHMA NAUT (HO ero MOXKHO U3MEHUTH B
CBOMCTBaAX MHCTPYMeHTA). NaunTa pacnosioxKeHa Takum o06pasom, YTo ee BepxX
PacnosioXKeH Ha 3a4aHHOM «YPOBHE», a HU3 — Ha «YPOBEeHb» MUHYT « TONLWMUHA
nepeKpbITUA».

e BbICOTa CTEHbl — BbICOTA CTEHbI HA 3TaKe. PN U3MEHEHUM AaKTUBHOTO 3TaXKa 3TO
3HaYeHne NPUMEHAETCA K MHCTPYMEHTAM PUCOBAHMA CTEH (HO ero MOXKHO U3MEHWUTD B
cBOMCTBaxX MHCTpPyMeHTa). CTeHa pucyeTca oT «YpoBHA» 40 «YpOBeHb» ntoc «BbicoTa
CTeHbI».
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e LBeT 06pe3Ku — LiBET, UCNONb3YEMbIN AN 0ToBparkeHUAa obpe3aemMoit YacTu TBEPAbIX
06BbEeKTOB.

¢ [loanoKKa — n3obparkeHne, oTobparkaemoe Ha 3Taxke AN YNpoLeHMUsa PUCOBaHMA.

[Onsa co34aHMA HOBOTMO 3TaxKa HaXKMUTe KHOMKY «J06aBuTb 3TaxK...». OTKpoeTca okHO «Co3aaTtb
3TaX», KaK MNOKa3aHO Ha pUCyHKe PucyHok 8-13. o ymonyaHuio npegnonaraeTcsa, 4to
Nnosib30BaTe/ib XO4eT CO34aTb 3TaXK HaA NpeAblAyLmm, CO CBOMCTBAMM €ro BbICOTbl CTEHbI U
TONLWMHbBI NepekpbITUA. Ecn nonb3oBaTesb 334aCT APpYroe 3HaYeHWe TONLWMHbI NePEKPLITUA,
YPOBEHb aBTOMATUYECKN ByaeT nepecymTaH, YToObl HOBbIM 3TaXK HE NepPeKpbIBasIcA C
npeablaywmm (ecam nonb3osBaTeNb He YCTAHOBUT KOHKPETHOE 3HavyeHue ypoBHSA). Kpome Toro,
€C/I1 N0/1Ib30BaTeNb He BBEAET Ha3BaHMe 3TaxKa, OHO byAeT creHepupoBaHO aBTOMATUYECKM Ha
OCHoBe ypoBHSA. Haxkmunte «OK» gns co34aHMA HOBOrO 3TaKa.

r N
Cozgate sTam [ﬁ,l
HazsaHue: B 3,0 m|
TonWMHa nepekpeITia (A): 0,25m T
YposeHs (B): 3,0m C
BricoTa cTeHbl (C): 2,75m ¢
B»
A
Ok | | OTMeHE |
= -

PucyHok 8-13 OKHO co3aaHuA 3TaXka

Haxxmunte «OK» B OKHe «ynpaBneHue 3TaXXaMn», yTOObI NMPUHATb BHECEHHbLIE NU3MEHEHNA.

Mo ymonyaHuto moaenb COAEPKUT OAMH 3TaXK C YpoBHeM 0, ToAWMHON nepeKkpbiTns 0,25 m n
BblCOTOM cTeH 2,75 M. C TaKMMM 3HAYEHMAMM OT OA4HOTO 3TarKa 40 APYroro pacctosHue 3 meTpa.

Mocne TOro Kak aTaxku 6bian 3agaHbl, MOAb30BaTElb MOXKET GUIbTPOBATL M306parKeHMe Ha
CLLeHe — NOKa3blBaTb OAMH 3TaXK UM BCE 3TaXKM, KaK BUAHO HA pUcyHKe 2.5. B Buge ceepxy
[AMana3oH OTpe3aHus Z AN KOHKPETHOro 3Taxka paboTaeT No-Apyromy, 4em B OCTasIbHbIX
BMAax. B BUAe cBepxy oTpesaHne NPoMCXoAnT OT YPOBHSA 3TaKa HUMXKE [0 YPOBHSA NJHOC BbICOTA
CTEHbl TEKYLLEro 3Taxka. 3T0 N03BO/IAET UCNO/Ib30BaTb FTEOMETPUIO HUIKHETO 3TaxKa ANA
PUCOBAHWUA reOMEeTPUM TEKYLLLEro 3Taxa. [1a ya06CcTBa NoNb30BaTe/lb MOXKET UCMO/1b30BaTb
KapKacHoe oTobpaxkeHue.

Jlo6aBJIeHH e NOAJI0KKH Ha 3TAXK

[Ns KaXkaoro ataxka MOXKHO 3a4aTb NOAMOXKKY. [Ana nobaBneHma NoaN0XKKM BblOEPUTE HYKHbIN

9TaXK, HaXKmuTe KHOMKy «ChopmupoBaTb NOANOKKY ANA TEKYLLLEro ITaXKa» (nnu ke
HaXXKMuTe KHOMKy «OnpeaennTb NONOXKEHUE ITaXKen» 1 3aTem B KONIOHKe «MoanoxKka» gna
HYXXHOrO 3TaXa Haxxmute «PegakTuposaTtb»). OTKpoeTca Ananorosoe okHo «Hactpoutb
NOAN0XKY», KaK NOKa3aHOo Ha pUcyHKke PucyHok 8-14. Bam HeobxoaMMo BbINONHUTb
cneayowme warmu:

1. BbibepuTte HyxHbIl daiin. MoxKHO ucnonb3zoBaTtb dopmatbl bmp, dxf, gif, jpg, png, tga,
tif.
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6.

Hecrpoums nogpoxay

3apaiTe AKOPHYIO TOYKY, KIMKHYB Ha M30b6paxkeHne. AKopHas ToYKa onpeaensieT, KakKum
KoopAMHaTamM MOAENIM COOTBETCTBYET YKa3aHHasA Touka. B moaenn oHa He o6sa3aTenbHO
[ONIXKHa COOTBETCTBOBATb Hayany KOOpPAMHaT.

YcTtaHoBUTE MacwTab. Haskmute KHOMKY «BblGpaTh TOUKY A», yKaXKMTe NepByHo TOUKY Ha
PUCYHKe, 3aTeM HaXkKmuTe «BbibpaTb TOuKy B» 1 yKaskuTte BTOpylo. BBeaute paccrosHue
MeX Ay TOYKaMMU.

Mcnonb3yiite 6eryHoK gna U3MeHeHMa NPo3pavyHOCTU U306paKeHMs.

Ecnn nsobparxkeHune Hy»XHO NOBEPHYTb, MOCTaBbTe rasoyky nocne «PaccrosHue ot A go
B» n BBeauTe yron. 310 3a4acT Yron Mexay noaoXuUTeIbHbIM HanpasaeHnem ocu X u
BEKTOPOM, COeANHAOLLMM TOUKM A 1 B. Hanpumep, ecnmn BeKTop A0KeH 6biTb BAOb
ocu X, seeante 0, ecnm AomKeH bbiTb BAOIb NONOKUTENIbHOFO HanpaBaeHUs ocun Y,
sBeanTe 90.

Haxxmute «OK», yTObbI NMPUMEHUTb USMEHEHUA U 3aKPbITb OKHO.

IS B Hecrpoums nognoey

i C: sers prer Propbox Py, = 1. BasGiepure rpadwueCENi Gain: C:Ysers\oner Cropbax Pyro_Pathipoane g

R

R

YCTaroBTS 0n0pH10 Towey.

% 00m
¥: 0om
2 0om

3. Yeranoeure wacura6:

YCTawoBMTS WaQuTa6, HaliayTe aBe
Toun

43 y30BpaNErem, Maxi

t\(ﬂpus s3ka (0,0, 00 00)m

oseya wsobpamerasa: (126,323,207,426)

PaccTomwe oT A R0 8: [5,0m

[ ] ] [100] % 7] Yrom A->B: (50,0 00 %

(o] [owes

PucyHoK 8-14 HacTtpoiika NnoanoXKKu

Tenepsb, KOraa Nosb3oBaTeNb BbIOMPAET onpeaeneHHbll 3Tax, Ha cLeHe oTobparkaeTca

NoA/I0XKKa. YToObI OTKNOUNTL ee 0ToBparkeHne, HaxkmuTe «MoKasaTb NOANOXKKY» ] PALOM C

pacKkpbiBakOWMMCA CMNCKOM aTaXKeu.
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'naBa 9. PucoBanue B PyroSim

XoTa PyroSim v He ABNAETCA NONHOUEHHOM YePTEXKHOW NPOrpamMmmMon, OH UMeeT PAZ NOJIe3HbIX
bYHKLMI ANA pUCOBaHMA, Cpeam KOTopbIX:

e [lpuBsA3Ka K ceTkam, 06beKTam, NoaspHble 1 opTorpadpuyeckme NPUBA3KN.
* TOYHbIN BBOA, 3HAYEHUI C KNaBUaTypbI.
* PucosaHue B 2D u 3D-BMAax (Kaxkablii BApMaHT MMeET CBOM NPEUMYLLLECTBA).

*  /HCTPyMeHTbI PUCOBAHUA 1A CETOK, NPENATCTBUMN, OTBEPCTUIN U BEHTUNALMOHHbIX
OTBEPCTUN.

*  VIHCTPYMEHTbI peAaKTUPOBAHMS.
*  WHcTpymeHTbl NnpeobpasoBaHus.

®  MNHCTPYMEHTbI A5 pacKpawmnBaHMA NPEnATCTBUA U BEHTUNALNOHHbIX OTBEPCTUN.

0630p MHCTPYMEHTOB PUCOBAHUSA U peJAKTUPOBAHUSA

PyroSim nmeeT uenbit HA6OP MHCTPYMEHTOB A1 PUCOBAHMA U peaaKTMPOBaHUSA. ITU
WMHCTPYMEHTbI PAcno/I0XKeHbl HA NAHENN MHCTPYMEHTOB C 1€BOM CTOPOHbI B 2D 1 3D, Kak
NOKa3aHOo Ha puUcyHKe PucyHok 9-1.

L

CEHBE@S LR
#E R O=h |5

& =z 8
“ 1O

E

PucyHok 9-1 MNaHenb MHCTPYMEHTOB co3aaHua/peaakTupoBaHus

HeKkoTopble MHCTPYMEHTbI NO3BOIAIOT MNO/Ib30BATE/NIO CO343BaTb M PeAAKTUPOBATL OO BHEKTDI,
Hanpumep, CTeHbI U NepPeKpPbITUA, KOTOPble He COOTBETCTBYIOT ceTKe FDS. B Takux cayyaax
PyroSim aBTomaTnyeckun npeobpasyeT coKHble Popmbl B 6/10KM NO CETKE NPU CO34aHUMN
BxogHoro ¢aina FDS. 3T 610KM MOXKHO NpenBapUTE/IbHO NOCMOTPETL B MHTEpPdENCe, HaXKaB

KHONKy «MpepaBapuTenbHbli NpocmoTp 610K0B FDS» & JdononHutenbHaa nHGopmaums o
npeobpasoBaHuK B 610KM NpuBeaeHa B pasaene «YrioBas reomeTpuay.
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BbI6GOp HHCTpPYMEHTa

YT106bI HAYaTb PUCOBATb UM PEAAKTUPOBATb OBBEKT C MOMOLLbIO MHCTPYMEHTA, NOb30BaTe b
[O/IKEH KANKHYTb MO MKOHKE MHCTPYMEHTA Ha naHenw. Npu ogMHapHOM HaXaTUU UHCTPYMEHT
6yaeT akTMBMPOBAH ANA O4HOKPATHOro pUcoBaHMA/peaakTUPOBaHMA, NOC/AE 3aBepLIeHMUs
AEVCTBMA OH OTKAOUNUTCA M ByaeT akTMBMPOBAH NOCAEAHMIA UCNONb30BaHHbIA MHCTPYMEHT
HaBurauumu.

Ecnn nonb3oBaTesib XO4eT cO34aTb HECKONbKO 06bEKTOB O4HOr0 TMNa NoAPAL, UHCTPYMEHT
MOHO «MPULLNUANTLY, KITMKHYB NO MKOHKE ABarKAbl. Ha MKOHKe NOABMUTCA 3e/1eHasA TOYKa, KakK
NOKa3aHO Ha pUcyHKe PUCYHOK 9-2.

&= =
fil i
PucyHok 9-2 «MpUINUAEHHbIN» UHCTPYMEHT PUCOBAHUA

Mpun KaxKA0OM HaXKaTUKM HA MHCTPYMEHT ero COCToAHUE NePeKN0YaETCA, TaK YTO eC/IM eLle pas
Ha*XaTb Ha ((I'IpMLLII'IVIJ'IeHHbIﬁ» MHCTPYMEHT, OH nepeﬁ,a,eT B 06bIYHOE COCTOSAHME.

Ecnm HYXXHO OTMEHUTb TEKYLLMA MHCTPYMEHT, Haxkmnte ESC Ha Knasmatype. Mpun 3TomM TakKe
OTMEHAETCA NPULWNUANBAHME U aKTUBUPYETCA NOCNeAHUIA HABUMALMOHHbBIA MHCTPYMEHT.

PeXKMMBbI HHCTPYMEHTOB

bonbWHHCTBO MHCTPYMEHTOB, Hanpummep, pucoBaHme CTeHbI, Tpe6leT 3a4aHNA KaK MMHUMYM
ABYX TOYEK ANA BbINO/THEHUA Ae[;lCTBMﬂ. Takune MHCTPYMEHTbI MOTyT pa60TaTb B ABYX peXunmax:

e Pexnm « MHOroKpaTHble HaXKaTua». Takol peXknm rno3BoJifeT NoJib30BaTeNto 3a4aBaTh
KaKAYH0 HYXKHYIO TOUKY OAHUM HaxKaTUEM JIEBOM KHOMKN MbIlIU. TaKKe 3TOT Pernum
noAAep’KMBAET TOYHbIV BBOZA 3HAYEHMIN C KNaBMaTypbl.

e Pexum «HaxaTtb U TawmTb». TakoN pexxnum No3BoNsSeT NoAb30BaTENIO 3a4aThb ABe
TOYKW. KaK TO/IbKO NO/1b30BaTe/NIb HAXKMMAET JIEBYIO KHOMKY MbILLM, CO34a€eTCs NepBas
TOYKa. 3aTem Nonb30BaTe/lb NEPETACKMBAET KYPCOP MbILLM HAa HOBOE MecTo (yAepKusas
npw 3TOM NIEBYIO KHOMKY). Kak TONbKO /IeBas KHOMKa byaeT oTnyleHa, co34acTca BTopas
TOYKa (M BeCb 06BEKT MU AeicTBume).

CBoO#iCTBA MHCTPYMEHTOB

Kaxkablh MHCTPYMEHT MmeeT Habop CBOMCTB, KOTOPbI MOXKET BbiTb UIBMEHEH HaxKaTUEM KHOMKMU
«CBOMCTBA UHCTPYMEHTA» 5% . KHonKa pacrnosioXKeHa BHM3Y NaHen MHCTPYMEHTOB U
CTAaHOBUTCA aKTUBHOM NPU BbIBOpPE MHCTPYMEHTA (A18 KaXKA40ro MHCTPYMEHTA CBOM CBOMCTBA). B
CBOMCTBAxX MOXKHO 334aTb YPOBEHb, BbICOTY, MOBEPXHOCTb U LLBET, @ TaKKe HEKOTOpPbIE Apyrve
HaCTPOMKMN.

BoIcTpbIe AeicTBUsA

Kpome CBOMCTB MHCTPYMEHTA, KaXKAbl MHCTPYMEHT MMEET A0NOIHUTE/IbHbIE BbICTpble
AencteuaA. YTobbl yBUAETb 3TU AENCTBUA, BbIGEPUTE MHCTPYMEHT M HaXKMUTE NPaBYo KHOMKY
Mbiwm B 2D nam 3D-enge. OTKPOETCH KOHTEKCTHOE MEHHO CO CMUCKOM BbICTPbIX AencTBUA. Ha
pUCyHKe PMCYHOK 9-3 NoKasaH Npumep MeHo BbICTPbIX AeACTBUI AR UHCTPYMEHTA CTEHbI.
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,\} 3aeepLUnTE

©  BripoBHATE CTEHY CNEEa
BripoEHATE CTEHY cnpasa

BeipoBHATE CTEHY MO LEHTRY

MoeepxHoOCTE r
Leer »
OTrMeHUTE

= "
O- CBOACTEE MHCTPYMEHTA..,

PucyHoK 9-3 MeH1o 6bICTPbIX AeACTBUIA A1 UHCTPYMEHTA «CTEHa»

B 3TOM MeH0 N0/1b30BaTE/Ib MOMKET BbINOJHUTbL HEKOTOPbIE AENCTBUA ANA UHCTPYMEHTA —
3aMKHYTb NOJIUIOH, BbIBPaTb NOBEPXHOCTb, YCTAHOBUTbL BbIpaBHUBAHME U T.A.

IIpuBsaA3Ka

MpurBA3Ka — eANHCTBEHHbIN CNOCO6 TOYHO PUCOBaATb M PeAaKTUPOBaTb 06bEKTLI. ITO Npouecc
HAXOMAEHUA HEKOTOPbIX 3/IEMEHTOB CLIEHbI, HANPUMEpP BEPLUNH UK FpaHel B6n3n Kypcopa, 1
NPUBA3KM Kypcopa K HAM, Kak MarHMTOM.

B PyroSim NPUBA3Ka MOXET BbINO/IHATBLCA K pacquHoﬁ CEeTKe, obbeKkTam moaenn m
OpTOFpad)W-IeCKMM AnHUAm. B 2D—pe>Kl4me AONO/THNTE/NNbHO BO3MOXHA NPUBA3Ka K 3CKM3HOM
CETKE U NONIAPHbIM (yFJ'IOBbIM) nnHuam. Ecnm Touka NPUBA3KU Haﬁp,eHa, Ha KOHUE KypCopa
noABNAETCA TOYKA MHOANKATOPA, KaK MOKa3aHO Ha PUCYHKe PMCVHOK 9-4.

LR

PucyHok 9-4 UHAMKaTOp NPUBA3KU

Mo ymon4yaHuio NpmBA3Ka BKAKOYEHA. Ee MOXKHO OTKIOUMTL Npu HaxKaTum ALT Ha KnasuaType
NpPW UCNONb30BAHMM UHCTPYMEHTA PUCOBAHMA/ peaaKTUPOBaAHMSA.

[IpuBsA3Ka K pacyeTHOMH ceTke

Ecnn B mogenu cosgaHbl pacyeTHble ceTKu (cm. Fnaea 5), PyroSim moxeT npuBA3bIBaTbCA K HUM
npu pUCoOBaHUN U peaaKkTUPOBaHMK. A KaxKaon BUaMmMon ceTke PyroSim moxet
NPMBA3bIBATLCA K KPAasAM CETKU, FPaHAM CETKU, IMHUAM CETKU N NepecedyeHnam NNHUN, B
33aBMCMMOCTU OT TOFO, KaKMe HACTPOMKN OTOBPaXKeHWUs CETKM aKTUBHbI (CM. pa3aen
«PunbTpauma»).

IIpuBsi3Ka K 3CKU3HOM ceTKe (ToJIbKO 2D)

PyroSim Take gaeT BO3MOXHOCTb MPUBA3KN K ICKU3HOM CeTKe, BUuAMMOn B 2D-Buae, Kak
NOKa3aHOo Ha puUcyHKe PUCYHOK 9-5.
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PucyHoK 9-5 3ckusHas ceTka

Mpw co3aaHNM HOBOW MOZE/IN 3CKU3HAA CeTKa BUAHA M MOXKET UCMNO/b30BaThcA. PaccToAHue
MeXAYy NMHUAMM MO YMONYaHUIO 1 MEeTP, HO ero MOXKHO U3MEHUTb B MeHI0 «Bupa», kKomaHaa
«YCTaHOBUTD LUAr 3CKU3HOMU CETKU...».

Koraa nonb3oBaTtenb co34aeT pacyeTHYo CeTKy, PyroSim aBTomaTuUyeckn nepekatodaeTca Ha
NPWBA3KY K Hel, N CKPbIBAET 3CKU3HYLO CeTKy. B 2D-Bnae PyroSim morKeT npmBA3bIBaTbLCA
TOJIbKO K 3CKM3HOM CETKE MU K BUAMMbIM PACYETHbIM CeTKaM. A NepeKkNtoUYeHMA PEKNUMOB
NPUBA3KM B MeHto «Bug» namenute «MpuBA3KY K 3CKM3HOM ceTKe» Ha «MpUBA3KY K ceTke
mopenun». Ytobbl OTKIOUUTb NPUBA3KY K CETKaMM, Bbibepute « OTKAIOUUTb NPUBA3KY K CETKEY.

MpumeyaHue: 8 FDS nmeeT 3HaYeHUe pacyeTHaA CeTKa, a He 3CKU3HaA. Mcnonb3oBaHune
pacyeTHOM CETKM rapaHTUpPYeT, YTo mogenb byaeT cootTseTcTBoBaTh FDS. HekoTopbie
Nno/sb30BaTeNN CO34at0T BCE 0OBEKTbI MOZE/IN CTPOrO COrNIacCHO AYEMKAM CETKU. XOTA BHELIHMUMN
BUA, NPU 3TOM COCTOUT 13 6I0KOB, OH ABNAETCA UCTUHHbBIM BUAOM reOMETPUM U FrapaHTUPYET,
YTO B MOZE/IM HE OKAXKETCA HUKAKMX HEOMKUAAHHbIX LEenen.

IIpuBsi3Ka K 06 beKTaM

Mpw pucoBaHUK/peaakTUPOBAHUN MOKET BbINMONAHATLCA MPMUBA3KA BO BCEM BUAUMbIM
obbekTam. ECTb TpM KaTeropmMm TMNOB reOMETPUM, K KOTOPbIM MOMKHO NPUBA3bIBATLCA: PaHK,
Kpasa n BepwnHbl. O6beKTbl MOTYT UMETb J1H00YI0 KOMOMHALMIO 3TUX TMMNOB. Ecan B6AM3K
KYpcopa eCcTb HECKO/IbKO TMMNOB, PyroSim npeanoyteT BEPLUMHBI KPasiM U Kpas rpaHam.
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JIMHUU NPUBA3KU

JInHUKN NPUBA3KM — 3TO AUHAMMYECKME IMHUU, BUAMMbIE TONIbKO KOr4a KypCcop Haxo4uTca
861131 HUX. OHM NpPeaCcTaBAAT cO60M 6eCKOHEeUYHble NYHKTUPHbIE IMHMM, KaK MOKA3aHOo Ha
pUCYHKe PucyHOK 9-6. PyroSim noaaep»vBaeT ABa TMNa JNHUN:

e Oprorpaduueckue. Mo03BONAIOT NONL30OBATENO NPUBA3LIBATLCA K IMHUAM,
napannenbHolm ocam X, Y, Z oT nocneaHen Toukn. Hanpmumep, npu pucoBaHum
MHOTrOYro/IbHOM NANTbI, MOC/E KaXKA0M 3aAaHHON TOYKKN NOSABATCA TPU
opTorpaduyeckme IMHMUM OT NocneaHel CoO3gaHHOM TOYKM A1 NOMOLWM B CO34aHUMU
HOBOWA.

¢ [onspHble (TonbKo 2D). NMoxoxun Ha opTorpadmyeckme, Ho NokasbiBatoTcA 15-
rpagycHble NPUpaLLEeHNa OT TEKYLLLEro I0KasibHOTo NON0XKeHUA ocK X.
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<BeeauTe Faccromsie UMK HawMUTE TAB ANA M3MEHEHWA =

PucyHok 9-6 MNonapHaa amHua npueaAsKu nopg, yraom 45 rpagycos

3aKpenJieHue JIMHUM NPUBA3KH

Mpu MCNONBb30BAHUUN IMHWUI MPUBA3KM UX MOXKHO 3aKpenuTb, yaepkmeaa SHIFT Ha knaBuaType.
Mpw 3STOM NOABUTCA BTOPAA NYHKTUPHAA IMHUA OT Kypcopa K 3aKpenieHHoN nnHun (nepsas
NYHKTUPHAA IMHK). ITO NONE3HO NPU CO3LaHUN NPOTANKEHHbIX 06BEKTOB BAONb IMHUI C
Apyrumn obbekTamu.

Hanpumep, Ha pucyHKe PUCYHOK 9-7 B moAenn yxe co3gaH NpAMOYrosbHUK. BTopaa nauta

[OMKHa BbITb HapMCOBaHa TaK, YTObbI TPETbA TOUYKA NANTbI OKa3anacb Ha OAHOM IMHUM C
npaBoW CTOPOHOM NEPBOro NPAMOYro/ibHMKa. ITO AenaeTca caeayolmnm obpasom:
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1. Tlocne TOro Kak YKa3aHa BTOpPaA TOYKa NAnTbl, KYypCop ABUTaeTCA NOKa IMHNA NPUBA3KUN
BA0/1b OCU X He CTaHOBUTCA BVIAVIMO[;L

2. Ypepxusaetca SHIFT ana sakpenneHna IMHUU NPUBA3KMU.

3. Kypcop asuraertca K TOUKe Ha NpaBoi CTOPOHE npaMoyronbHuKa, SHIFT Bce ewe
YAEPKUBAETCA.

MpumeyaHue: PaccTosHMe, NOKa3aHHOE Ha PUCYHKE — 3TO PAcCTOAHME OT BTOPOI A0 TPeTben
TOYKM HA 3aKPENNEHHOW IMHUM, @ HE OT BTOPOM TOUKM A0 NOJIOXKEHUA Kypcopa.
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PucyHok 9-7 3akpensieHue IMHU NPUBA3KHU

BBOJ, TOUHBIX 3HAYEHUH C K/IaBUATYPbI

MpY NCNONb30BaHMM UHCTPYMEHTOB PUCOBaHMA/PeAaKTUPOBAHMNA BO3/1E KYPCOpa MOXKET
NOABUTLCA BCMNJIbIBAlOLLEE OKHO, KaK NMOKa3aHO Ha pUCyHKe PUCYHOK 9-8. 3TO OKHO NoKasbliBaeT
3HaYeHWe, UCMO/Ib3YEMOE A5 ONPeAEeNeHUs CeAyoWwen TOYKU MU TEKYLLLErO MHCTPYMEHTA.
Ha pucyHKe nokasaHo 3HauyeHune «PacctoaHMe» OT npeablayLien TOYKM BAOb BEKTOpa OT
npeablayLen TOUKM K TEKYLLLEMY MONOXKEHMNIO Kypcopa. 1A ApYrMX MHCTPYMEHTOB 3TO MOXKeT
6bITb Yroa, UM OTHOCUTENIbHOE CMELLLEHWNE, NN ELLLE YTO-TO.

3HayeHne MOXKHO pefaKTUPOBaTb, ecn 06 3ToM coobLaeTcs B CTPOKE COCTOAHUA BHU3Y.
Hanpumep, Ha pUCYHKe B CTPOKe COCTOAHUA HanncaHo «BBeauTe pacCTOAHME AN HAXKMUTE
TAB pna ppyrux BapuaHToB». ECam nonb3oBaTeNb HAYMHAET NeyaTaTb, BCN/biBalOLLEE OKHO
6yaeT 3aMeHeHO OKHOM PeAaKTUPOBAHMA, KaK Ha pUcyHKe PucyHoK 9-9. Ecnm nonb3oBaTtenb
HaxkumaeT ENTER, 3HaueHune npumeHsieTcs. Ecnm HaxkaTb ESC, BBOA, € KnaBmaTypbl byaer
OTMEHEH.

78



PykosoacTeo nonb3oBaTtena PyroSim nepesog, FireCat

Haxkatne TAB nepekntoyaeT BO3MOXKHbIE aNbTEPHATUBLI BBOAA MO 3aMKHYTOMY LIUKAY.
Hanpumep, HaxkaTue TAB 419 MHCTPYMEHTA CTEHbI NO3BOIUT N0O/1Ib30BATE IO BBECTHU
OTHOCUTE/IbHOE CMELLEHME OT NocaeaHen TOYKM BMeCTO paccTosiHuA. Haxatne TAB BTopoit pas

NO3BO/INT BBECTU abCONOTHYIO NO3MLMIO CNeaytoLen TOUKKN. TpeTbe HaxkaTue CHoBa BEpHETCA K
PaCCTOAHMUIO.

@e® | @E|RBE6 |, | ¢ % % & B |rome| S Moaen
MokasaTe: _Bce.aTa;»m - % .@” ﬁgﬂ| fD DI EEIR |m 123.|m

<BEeAuTE PECCTOMARME UMK HEMUTE TAB ANA M3MEHEHKA >

PucyHok 9-8 BecnabiBatoLiee OKHO MHCTPYMEHTA
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PucyHoOK 9-9 BBoA TOYHbIX 3HaYE€HUM
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BBoA ¢ KnaBmaTypbl MOXeT bbITb yA0OHee ANA HEKOTOPbIX NO/Ib30BaTeNEN NPU UCNOIb30BaHUM
pexnma « MHOrokpatHblie HaXKaTua» BMmecTo «Ha)kaTb u TawmnTb». Micnonb3osaHue
MHOTOKpPaTHbIX HAa)KaTUiM N03BOAAET paboTaTb ABYMA PyKaMK NpK NevaTn, Torga Kak npu
«HaKaTb U TAaWNUTb» OAHA PYKa OCTAETCA 3aHATON MbILbIO.

Pucosanue B 2D nnpotus 3D

ECTb HECKOIbKO K/ItOYEBbIX pa3nmunii npu pucosaHmm B 2D 1 3D. 2D yaobHo, korga
NCNONIb3yeTcA OAMH U3 NPeAyCTaHOBAEHHbIX BUAO0B. TaKke 3To yA06HO Npu pucoBaHUmM
obbekToB BAoAb ocelt X, Y, Z. B 3D-Bnae yaobHo pucoBaTb 06bEKTbI, KOTOPbIE A0/KHbI
npuaeratb K rpaHuLe Apyroro o6bvekTa, Hanpumep, BEHTUAALMOHHbIE OTBEPCTUA UK
n3mepuTenu B Teepgon ¢dase.

PucoBanue B 2D-Buje

B 2D-Buae pucoBaHWe BCEraa BbINOAHAETCA B NIOCKOCTH, 3a4aHHOM B CBOMCTBAX MHCTPYMEHTA
pUCOBAHMA, U NPUBA3KA BbINOAHAETCA TO/IbKO B IOKA/bHbIX KoopauHaTax X u Y. 3HaueHue
NIOKaNbHOro Z pUKCMpyeTca NAOCKOCTbIO pucoBaHMA. Kpome Toro, ecim MHCTPYMEHT umeeT
KaKMe-To napameTpbl BbICOTbl UM TNYBUHBI, 3TO 3HAYeHMe Takke PuKkcupyetca. Ha pucyHke
PucyHok 9-10 noKa3saHbl ABe NAUTbI, HAPMCOBAHHbIE B BUAE cBepXy, ogHa ¢ Z=0, apyraa c Z=1.5
MeTpa. XOTs MCNONb30Basnack NPUBA3KA K 06beKkTam, 06e NANTbl OCTaINCh B NIOCKOCTAX,
33Z@aHHbIX B CBOMCTBE MHCTPYMEHTA.
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PucyHok 9-10 ManTbl B pasNNYHbIX NIOCKOCTAX

PucoBanue B 3D-Buje

B 3D-BMAe Mcnonb3yeTcs NpuBA3Ka KO BCEM TPEM U3MEPEHUAM, TaK YTO CBOMCTBA MHCTPYMEHTA
NHTepnpeTupytotca 6onee cBob6oaHO. MNOCKOCTb PUCOBAHMA M CBOWCTBA INYyBUHbI 06bEKTA
KOHTEKCTHO-3aBMCUMbI. KOrga MCNonb3yroTcs MHCTPYMEHTbI TUNA NePEeKpbITUSA, Nepsan
BbIOpaHHAA TOYKA 3a43€T NJIOCKOCTb PUCOBAHMA. ECAM NepBbIM KIMKOM Bbla BbINONHEHA
NpuBA3Ka K 06bEKTY, MIOCKOCTb PUCOBAHMA YCTAHABAMBAETCA Ha NONOKEHUN Z TOUKM
npuBaA3KKN. CBOMCTBA MHCTPYMEHTA B KAYeCTBE NIOCKOCTU PUCOBAHMA UCMONb3YHOTCA TOIbKO B
C/ly4ae, ec/iv He K Yemy NPUBA3ATLCA NMEPBbIM KIMKOM.

®yHKUMA 3D-NPUBA3KM NONE3HA NPU PUCOBAHUMN BEHTUNALMOHHDBIX OTBEPCTUIN NMOBEPX
NpenAaTCTBUN, N AAaTYMKOB, KOTOPbIE AO0/IXKHbI PacnonaraTbCsA Ha TBEPAbIX MOBEPXHOCTAX, KaK
NOKa3aHO Ha pUCyHKe PucyHok 9-11.
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PUcyHoOK 9-11 BeHTUNALMOHHOE OTBEPCTUA U AATYUKU, NPUCOEAUHEHHDbIE K NPenATCTBUAM

CDYHKLI,MFI 3D-|'IpMBFI3KM TaKXe nonaes3Ha anAa O6'beKTOB, pacnonoXeHHbIX O AUH Ha APYrom, KaK
MOKa3aHO Ha PUCYHKe PUCYHOK 9-12. Ha 3TOM pUCYHKE MI0CKOCTb PUCOBAHUA HE M3MEHANACH.
Bce 06beKTbl 6bIM HapPUCOBaHbI OANH Ha APYrOM, UCMO/b3YA NPUBA3KY.
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PuUcyHOK 9-12 PucoBaHue 06beKTOB 0aUH Hapg, apyrum B 3D-Buae

OTBepcTusa B 3D-BUeE

XoTA pucoBaHMe 0AHOro 06beKTa Ha APYromM MOXKET BbITb NOJIE3HO NPU CO3A4aHUU
NPenATCTBUIA, NONb30BaTE b A0/IKEH BbITb 601€€e OCTOPOXKEH NPU PUCOBAHUM OTBEPCTUIM B 3D-
Buae. Hanpumep, npu pabote ¢ MHCTpymeHTOM «OTBEepcTUE B NepeKkpbiTun» n «OTBepcTue B

81



PykosoacTeo nonb3oBaTtena PyroSim nepesog, FireCat

610Ke» Nob30BaTENO NPUAETCA U3MEHATb HAaNPaBieHWe paclMpeHmns, YTobbl BepHO
HapMcoBaTb OTBEPCTUE B NPenATCTBUM. Hanpumep, ecan nonb3oBaTeNb HapMCcoBaa
nepekpbITUe, a 3aTeM puUcyeT OTBEPCTME B NEePEKPbITUM, OTBEPCTUE OKAXKETCA HAPUCOBAHHbIM
CBEpXy NPenaTcTBMA, @ HE B HEM, KaK MOKa3aHO Ha pUcyHKe PucyHoK 9-13(a). YTobbl
HapucoBaTb OTBEPCTUE NPABU/IbHO, MO1b30BATE/IO HYXKHO U3MEHUTb HanpasaeHune
paclwmMpeHuna npm pucoBaHMM OTBEPCTUA, Hanpumep, HaxaTuem CTRL Ha KnasmnaType uam s
KOHTEKCTHOM MEHI0 MHCTPYMEHTA. Pe3ynbTaT BEPHO HAPUCOBAHHOMO OTBEPCTUA NMOKa3aH Ha
pucyHKe PucyHok 9-13(6). B 2D 310 He npobaema, NOCKONbKY NNOCKOCTb PUCOBAHMA ANA
WMHCTPYMeEHTa PUKCMPOBAHA B CBOMCTBAX.
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PucyHok 9-13 HesepHoe 1 BepHOe pacnonoxkeHue orsepctua B 3D-euae

IIpoekTUpoBaHMe Npu pucoBaHuu B 3D-Buje

XOTA NAOCKOCTb PUCOBAHMA MHCTPYMEHTA ONpeaenaeTca NnepBbiM KIMKOM, CneaytoLw,an ToYKa
MOET OKa3aTbCs NPUBA3AHHOM K 0OBEKTY B APYroM NJIOCKOCTM. B 3TOM cydae TOUKM NPUBA3KK
6yayT CNPOEKTUPOBaHbI B NIOCKOCTb PUCOBAHUA TEKYLLLErO MHCTPYMEHTA. [TYHKTUPHAA NNHUA
6yaeT NokasbiBaTb, KAk NPMBA3aHHAA TOYKA NPOEKTUPYETCA HA NNOCKOCTb. Hanpumep, Ha
pucyHKe PucyHok 9-14 noKa3aHO HOBOEe NepeKkpbiTUE, pucyemoe B niockoctn Z=1,5. lNaockoctb
HUMKe MCNOoNb3YeTCA AN NPUBA3KM NPU onpesesieHNU TOYEK NEPEKPLITUS.

Distance: 8.08031m

PucyHoK 9-14 MpueAsKa K gpyrou naockoctu B 3D-Bupe
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UHCTpyMeHTBhI pUCOBAHMSA NPENATCTBUI
[na pucoBaHMA NPenATCTBMIA NPeAyCMOTPEHO YeTblpe MHCTPYMEHTA:

e HapucoBaTb NauTy <& . Ucnonb3ayeTcs 41 PUCOBAHMA NANT NEPEKPLITUIA.
e HapwucoBaTtb CTEHY i, Mcnonb3yeTca ona pucoBaHMA CTEH.
e HapwucosaTtb 610K & Ucnonb3yeTca 4Na 3aN0NAHEHMA AYENKN CETKM NPENATCTBUEM.

e Hapucosatb nometuerve £ Mcnonb3yeTca ans pUCOBaHWsA NPSAMOYTOIbHOIO
NomeLLeHUs.

[Nns BCeX MHCTPYMEHTOB PMCOBAHUA NPENATCTBUIM OKHO MHCTPYMEHTA CBOMCTB - noxoe Ha
NoKasaHHOE Ha PUCYHKe PUCYHOK 9-15. EAMHCTBEHHOE, YTO OTAMYAETCA ANA STUX MHCTPYMEHTOB
— reomeTpusa, HanpMmep NoaoXKeHue Z 1 ToNWUHA. Bce ocTasibHble CBOMCTBA, BKAKOYanA
Ha3BaHMWe, NOBEPXHOCTb, LBeT U p1arn CBOMCTB O4MHAKOBbI 418 BCEX. DT NapameTpbl
yNpaBAsoT CBOMCTBAMMU, KOTOPble ByayT NPUMEHEHbI ANA CAeAyoWwmMX HapNUCOBaHHbIX
0bbeKTOB.

CeolcTEa MHCTPYMEHTA ﬁ

HassaHue: [lpensTcreme|
Monoxenwe £; -0,25m

TonwkHa: -0,25m

MNoBepXHOCTE: |:| IMERT - .
LleeT: .I.-'13 MNOBEQXHOCTH w .

[ Crramusarme
[ PacwmpuTE

PEspEWwnTE OTEEPCTHA

Ok ] [ OTMeHa

PucyHoK 9-15 CBOWACTBa MHCTPYMEHTA CO3AaHUA NPENATCTBUA

MoBEPXHOCTU U LiBETA CAeAYOWMX NPENATCTBMIA TaKXKe MOryT 6bITb HAaCTPOEHbI Yepes
KOHTEKCTHOE MEHI0 MHCTPYMEHTA.

I/IHCTPYMGHT CO3JaHHA IIJIMTbI

MNnnta AsnaeTcA pacliMpeHHbIM MHOTOYroa1bHUKOM, KaK MOKa3aHO Ha pUCyHKe PucyHoK 9-16,
TaK YTO MOXKET UCMO/1b30BaTHCA ANA CO34aHMA NEePEKPbITUIN ITAXKEN B 34aHUN.
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PucyHok 9-16 MHoroyronbHoe npenAaTcrsue namta

NHCTpyMeHT nauTbl £F nobasnseT ABa AOMNOJHUTE/IbHBIX CBOMCTBA K OKHY MHCTPYMEHTOB A/1A
NpenATCcTBUIA:

Monoxenue [X, Y, Z]: 3a4aeT N10CKOCTb pUCOBaHMA NANUTLI. PN U3MEHEHUWN aKTUBHOTO
3TaXKa yCTaHAB/AMBAETCA HA 3HAYeHMe «YPOBEHb» MUHYC «TONLWMUHA NepeKpbITUAY.

TonwuHa: TonwmHa nanTol. NpmM MU3MeHeHUN akTUBHOIO 3TaXka yCTaHaBAMBaeTCA Ha
3HaYeHM e TOJILLMHbI MepeKpbITUA 3TaXKa. Ecan 3HayeHMe NoNoXKUTeNnbHOe, NAUTa
pacwmpaeTca B HanpasaeHUM Kamepbl. Ecan oTpuuatenbHoe — oT Kamepbl.
HanpasneHune paclwmpeHmna MOXHO nameHuTb, Haxkas CTRL Ha KnasmaTtype nnm yepes
KOHTEKCTHOE MEeHI0 MHCTPYMEHTA.

Y1obbl 334aTb BEPLUMHBI MHOFOYTO/IbHOM NINTbI, HE0bX0AMMO:

1.
2.

Bbi6bpaTb MHCTPYMeEHT «HapucoBaTb NAUTY» Ha NaHENIN MHCTPYMEHTOB.
3apatb yrabl NAUTBI, UCNONL3YS OAMH U3 ABYX PEXUMOB UHCTPYMEHTA:

«HaxaTb 1 TawmTb», YTOObI HAPMCOBATbL OPUEHTUPOBAHHbIN MO OCAM MHOTOYrO/IbHUK MO
ABYM TOYKaM.

«MHOroKpaTHble HaxKaTua», YTobbl 3a4aTb BEPLUMHbI MHOTOYroAIbHOM NAWTbI. ManTa
aBTOMATUYECKN 3aMKHETCA, €C/IM BTOPOM Pas KNMKHYTb NO MCXOAHOW TOUYKE, UM eCNU B
KOHTEKCTHOM MEHI0 BblOpaTh «3aKPbITb».

I/IHCTPYMEHT CO3JaHUA CTEHbI

NHCTPYMEHT CO34aHUSA CTEHDI © MoHO ncnonb3osaTh ANA PUCOBAHMA MHOIO-CErMEHTHOM
CTeHbl, KaK NOKa3aHOo Ha pUCyHKe PucyHOoK 9-17. Ha pucyHKe n3obpakeHa BCcero ofHa cTeHa.

MNonb3oBaTenb 3agaeT NyTb MO 3TaXy, OT KOTOPOro CTeHa pacupAeTCA BBepX. CreHa moxeTt
BblpaBHMNBATbCA C/ie€Ba, CMpaBa UN NO LEHTPY NYTU PUCOBAHUA.
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PucyHok 9-17 MNpenAatcreme cTeHa

MHCTPYMEHT cTeHbl A06aBAAET TPU AOMNOJHUTE/IbHBIX CBOMCTBA K OKHY MHCTPYMEHTOB ANA
NpenATCcTBUIA:

e lonokeHue Z: 3agaeT NJOCKOCTb puncoBaHMA HMN3a CTEHDLI. an M3IMEHEHUN aKTUBHOTIO
3TaXa YCTAaHaB/IMBAETCA Ha 3Ha4YeHNe ((ypOBEHb».

e BbicoTa: BbiCOTa CTeHbI. JJONXKHA ObITb NONOXKUTENIBHON. an M3IMEHEHUN aKTUBHOTO
3TaXa YCTAaHAB/IMBAETCA HA 3HaA4YEHUNE « BbicoTa CTeHbI».

e  ToAWMHA CTeHbI: TONLWMHA CTEHDI.

BbipaBHMBaHWEM CTEHbI MOXHO YNPaBAATb Yepe3 KOHTEKCTHOE MEHIO UM NepeKkaoYaTb No
Kpyry Haxatuem CTRL Ha KnasuaType. PazninyHbie BbipaBHMBAHMA NMOKa3aHbl Ha PUCYHKe
PucyHok 9-18.

BbipaBHMBaHWe cnesa
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Paccroanne: 5,0m

3

!;
l Paccroanme: 5,37335m

PucyHok 9-18 BapuaHTbl BbipaBHMBAHUA CTEHbI

BblpaBHMBaHMe cnpaBa

BbipaBHMBaHME NO LEHTPY

Y106bl 334aTb CTEHY, HEOBXOANUMO:
1. BblbpaTb MHCTPYMEHT «HapucoBaTb CTEHY» Ha MaHeN UHCTPYMEHTOB.
2. 3apatb Yrabl CTEHbI, UCMONb3YA OAWH U3 ABYX PEXKUMOB MHCTPYMEHTA:
* «Ha)KaTb-M-TaWMTb», YTOObI HAPMCOBATb OANH CETMEHT CTEHbI.

e «MHoOrokpaTHble Ha)aTua», YToObl 3a4aTb HECKO/IbKO TOYEK, MEXAY KOTopbiMU byaeT
HAPMCOBAH CEFMEHT CTeHbI. ECM KNMKHYTb NOBTOPHO HA NEpPBOM TOYKE NOC/e TOro KakK
6b1/10 HAPMCOBAHO KaK MMHMMYM [1Ba OTPe3Ka CTeHbl UK BblOpaTb «3aKpPbITb» B
KOHTEKCTHOM MEHI0, MHCTPYMEHT COeAMHUT NOCAEAHIOI0 TOUKY C MEPBOM M 3aBEPLUUT
pucoBaHue. JInbo MOXKHO 3aBEPLUNTL PUCOBaAHME CTeHbI B 11060 TOUKe, BbIGpaB
«3aBepwnTb» B KOHTEKCTHOM MEHIO.

HHCTpyMeHT co3JaHusA 6JI0KOB

NHCTpyMeHT co3aaHns 610KoB 7 moxeT Mcnonb3osaTbea ANs BbICTPOro 3ano/HEHUA AYeeK
CETKM NPEenATCTBUAMM, KaK NOKa3aHO Ha PUCYHKe PUCYHOK 9-19 unu ana pasmellieHma ogHoro
6/10Ka O4HUM K/IMKOM.
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PucyHOK 9-19 PucoBaHue 6710KOB C MOMOLLbIO MHCTPYMEHTA co34aHuA 6/10K0B

NHCTpymeHT nobaBnsaeT cneayrolme ONOHUTE/IbHbIE CBOMCTBA K OKHY MHCTPYMEHTOB A/1A
NpenATCcTBUIA:

¢ NMonoxenue [X, Y, Z]: 3agaeT N10CKOCTb pUCOBAHUA. [pU U3MEHEHNM aKTUBHOTIO 3TaKa
YCTaHaB/IMBAETCA HA 3HAYeHUE «YPOBEHbY.

e BbIcOTa: paccTosiHMe, Ha KoTopoe 610K paclmnpsaeTca K Kamepe Uan oT Kamepbl. Mpwu
N3MEHEHUWN aKTMBHOTIO 3TaKa YCTaHAB/IMBAETCA Ha 3HaYeHue «BblcoTa CTeH».

° Pa3mep: pasmep 6J'IOKOB, KOorga HeT CETKU OANA NPUBA3KNU.

Kpome Toro, HanpasneHne paclMpeHns MOXKeT bbiTb M3MeHeHO Haxkatuem CTRL Ha
KNnaBmaTtype Uam B KOHTEKCTHOM MEHIO0 MHCTPYMEHTa.

YT06bI 334aTb 610KM C NOMOLLLbIO 3TOr0 MHCTPYMEHTA, HEOBXO0AMMO:
1. BblbpaTb MHCTPYMEHT «HapucoBaTb 610K» HAa NAHENIM UHCTPYMEHTOB.

2. Ecnu BMAHa pacyeTHan WaM 3CKM3HAA CeTKa, MMB0 KAMKHYTb OAMH pa3 Mo AYelike, 4Tobbl
3aMONHUTb €€, UM HaXKaTb U TalUTb Kypcop, YTobbl «prucoBaTb» 610Kamu. MybuHa
Aveek He 06A3aTeNbHO A0MKHA BbITb TYOUHOM AYeeK B 3anonHAemol ceTke. MybuHa
33/03eTCA UHCTPYMEHTOM «BbICOTa» MHCTPYMEHTA.

WHCTpYMEeHT CO3JaHUsA NOMelleHUA

NHCTPYMEHT CO34aHMA NOMELLEHMA & NCnonb3yeTca ANA pUCOBAHUA NPAMOYIONbHOrO
nOMeLLEeHUA C 3aMKHYTbIMW CTEHAMM, KaK MOKa3aHo Ha pucyHke PucyHok 9-20.
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PucyHoK 9-20 PucoBaHMe NOMeLLEHUA C NOMOLLbIO UHCTPYMEHTA

MHCTpYMeHT COo34aHnA I'IOMGIJJ,EHMIZ MMEET Te XKe CBOﬁCTBa, YTO U UHCTPYMEHT CO34aHUA CTEH.

YT0o6bl HapMcoBaTb NOMELLLEHUE:

1. Bbibepute MHCTpyMeHT «HapucoBaTb NnomelleHue» & Ha naHenn MHCTPYMEHTOB.

2. [BYMA KIMKaMW WU B PEKUME «HaXKaTb-M-TalMTb» HApUCYITe ABe TOYKM, 3aJatoLime
BHELLHME rPpaHuLbl NOMELLEHMUSA.

I/IHCTpYMEHTbI CO31aHUA OTBepCTl/Iﬁ

ECTb TPU MHCTPYMEHTA ANA CO34aHMNA OTBEPCTUIA:
e (OTBepcTMe B NAnTe & — oNa pUCOBAHMA OTBEPCTUSA B MAUTE NEePEKPbITUA.
e Otsepctve 8 creHe B — s pucoBaHns 0TBEPCTUI B CTEHAX, HANPUMEP, OKHA MK
asepu.
e OrtBepcTue B boKe o - AN 3aN0IHEHNA AYENKNU CETKU OTBEPCTUEM.

Bce 3TM MHCTpyMeHTbI PaboTatloT TaK Ke, Kak UX cobpaTbA-NPensaTcTBUA, HO Y HUX HET CBOMCTB,
XapaKTePHbIX 414 NPenATCTBUIM, HaNPUMEpP NOBEPXHOCTEMN.

I/IHCTpYMEHT CO34aHUA BEHTU/IAIIMOHHOI'O OTBEPCTUA

EAMHCTBEHHbIW MHCTPYMEHT A1 PUCOBAHMA BEHTUNALMOHHbIX OTBEPCTUIM E . PyroSim
NO3BO/AET CO34aBaTb BEHTUIALMOHHbIE OTBEPCTMA TObKO B nockocTAX X, Y, Z. X Henb3A
HapMCcoBaTb BHE OCEW, KaK CTEHbI.

Kpome Toro, BEHTUAALUMOHHbIE OTBEPCTMA AOJIKHbI HAXOAUTHCA Ha TBEPAOM NOBEPXHOCTM (KaK
MWHUMYM B OAHY YENKY CETKM TONILLMHOMN) UK Ha FPaHULE CETKU. YA06HO pncoBaTb
BEHTUNAUMOHHbIE 0TBepcTUA B 3D-Buae (cm. pasaen «2D npotus 3D»).

Y10bblI HapwuncoBaTb BEHTUNIALMOHHOE OTBEPCTUE!
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1. Bblbepute MHCTPYMEHT «HapUCcoBaTb BEHTUNALUOHHOE OTBEPCTUEY B 1a navenu
WNHCTPYMEHTOB.

2. Wcnonb3ynTte pexxmm «HaxaTb-U-TaluTb» AN PeXKMM « VIHOrOKpaTHbIE Ha)aTua»,
4TOObI 334aTb A,BE TOYKM, ONpeaenatolLmMe BHELWHME rPaHMULLbl BEHTUNASALMOHHOIO
oTBepcTuA.

e Ecnu gencreue BbinonHAeTcs B 2D, BEHTUAALUMOHHOE OTBEpCTUE byaeT 3a4aHo B
NAOCKOCTH, YCTAHOB/IEHHOM B CBOMCTBAX MHCTPYMEHTA M 3aBUCALLEN OT BbiIOpaHHOro
BMAa (B BUAE CBEPXY pUCOBaHME MPOUCXOAUT B NAOCKOCTM XY, B BUAE cnepeaun — B
NAOCKOCTN XZ U T.4.)

e [pwu pucoBaHuu B 3D-BMAE BEHTUNALMOHHOE OTBEPCTUE BYAEeT HAPMCOBAHO B

NA0OCKOCTH, co,u,epmau.l,eﬁ ABe 3a4aHHble TOUYKN. Ecnm aBe TOYKM He NexaT B NNOCKOCTH,

OpMeHTMpOBaHHOﬁ no ocAm, TO 6y,CI,ET Bbl6paHa NOCKOCTb NO OCK, coaepKatlan
NEPBYHO TOYKY U C MaKCMManbHOM naowanbko BEHTUNAUNOHHOIO OTBEPCTUA.

HHCTpYMEHT CO3JaHUA CETKH

PacueTHan ceTka TaKKe MOXeT b6bITb HapuCOBaHa Ha cLueHe MHCTpymeHToM «Hapucosatb

CeTKy» @ , KaK MOKa3aHOo Ha puUcyHKe PucyHoK 9-21.
[ 3 Cipbosrd16 - iranview MR TonView -—q - @7
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PucyHoK 9-21 Co3pgaHue pacvyeTHO CeTKM MHCTPYMEHTOM PUCOBAHUA

MHCTPYMEHT MMeeT cneaytolme CBOMCTBA:

¢ MonoxeHue [X, Y nnu Z]. NnockocTb pUCOBAHUSA, COAEPKALLAA HUKHUIN KPal CETKM.
Mpn n3MeHeHUN aKTUBHOIO 3TaXKa YCTaHaBAMBAETCA Ha «YPOBEHb» 3TaXa MUHYC
«TonwmnHa nepeKpbITUAY».

e BbicoTa. [NybuHa ceTkM B TekyLem Buae. Mpu MU3SMEHEHUM aKTUBHOIO 3TaKa
yCTaHaB/MBAETCA paBHOM «BbicoTa cTeHbI» NtOC «TONLMHA NEePEeKPbITUAY.
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flueiikun. 3apaeT, KaK byaeT ceTka pa3buTa Ha aYeliku. Bo3aMoXKHO ABa BapuaHTa —
bUKCMPOBaHHbIN pasmep UAM GUKCMPOBAHHOE KOIMYECTBO:

®duKcnpoBaHHbIN pasmep. Kaxaas auenka nmeet GUKCMPOBAHHbIN pasmep. Mpwn
PUCOBaHMM CETKU rpaHMLa ByaeT NPUBA3bLIBATLCA K LLEIOMY YNUC/TY AYEEK CETKM
3a4aHHOro pasmepa. Ha pucyHke PucyHoK 9-22(a) nokasaHO pUcoBaHME CETKU C
duKcmpoBaHHoM ayelikon 0,25x0,25x0,25 meTpoBs. Kak BUAHO, ceTKa NpuUBA3bIBAETCA He
K TOUYKe Kypcopa, a K bamkanwemy KpatHomy 0,25 m.

®dUKCUPOBAHHOE KONMYECTBO. 15 KaXK40ro HanpaB/ieHUs 334aH0 KONMYECTBO AYeeK
ceTKku. Ha pucyHKe PucyHOK 9-22(6) nokasaHa ceTKa, HapMcoBaHHaA ¢ GUKCMPOBAHHBIM
Konmyectsom 10x10x10. BUAHO, YTO pasmepbl AYEEK OTIMYAIOTCA MO PasHbIM
HanpaBNEHUAM CETKMU.

Dimensions (LW,H): 0.474719m, 1.0m, 0.0m

‘Dimensi«ms (LWH): 1.0m, 1.0m, 0.0m

i}

A

PucyHok 9-22 [lsa BapuaHTa pUMCOBaHUA CETKU

YT106bl HAPMCOBATL CETKY:

1.
2.

Bbibepute MHCTPYMeHT « HapucoBaTb ceTKy» 'ﬁ]

3apaiTe ABa NPOTMBOMOJIOXHbIX YFNa CETKM.

HHCTpyMeHT pa3jesieHUs CeTOK

BbluncamtenbHble CETKM MOXKHO pasfenunTb Ha ABe Uaun 6onee CeTKU, NCNONb3yA UHCTPYMEHT

[mmn]
«Pa3genutb ceTkm» = . Y1o6bl pas3aennTb OAHY UM HECKO/IbKO CETOK:

1.

BbibepuTe Hy»KHble CETKM B AiepeBe 0OBEKTOB, UM YAEPKUBANTE «g» HA KNaBuaType
Npw BblAENEHUUN CETOK.

BbibepuTe MHCTPYMEHT «Pa3genmntb ceTku».

MepemelaitTe Kypcop No o4HOM U3 ceToK. byaeT oTobpakaTbca NpeaBapUTENbHbIN
pa3pes, No KOTOPOMy CeTKM ByayT pasaeneHbl, KaK NOKA3aHO Ha PUCYHKe PUCyHOK 9-23.
Mo yMONYaHUIO MHCTPYMEHT BblOMpPAET oCb ANA pasaenieHna no banKanwen rpaHm
Bbl6paHHOM ceTKn. Ocb pa3aeneHmna MOXKHO YCTaHOBUTb B KOHTEKCTHOM MEHHO
WHCTPYMEHTA, B OKHE CBOMCTB MHCTPYMeEHTa, unum yaepxaHuem CTRL Ha KnasuaType.

Koraa nonoxeHue pasgenenua 6yaeTt yCTaHOB/IEHO, KIMKHUTE JIEBO KHOMKOM MblILN
ANA YyCTaHOB/NIEHMA MecTa.
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5. MNosTopuTte warun 3 u 4 gns ganbHeUWnx pasaeneHnii. CEeTKM MOXKHO pa3genatb BAO/b
noboro KonnyecTsa ocei 3a pas.

6. YTOObI BLIMONHUTL pa3aeneHne, B KOHTEKCTHOM MeHH0 BbibepuTe «3aBepLumnTby.

7. [Ana kaxkpon ceTkm byaeT co3gaHa HOBaA rpynna v Noay4YMBLUMECA CeTKU byayT
NMOMeLLLEHbl B COOTBETCTBYHOLLYHO rpynmny.
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PucyHok 9-23 PasgeneHue CeTKU C NOMOLLbIO MHCTPYMEHTA

WHCTpyMeHT CO34aHUA YCTPOMCTB

PyroSim no3sosifeT co3gaBaTb TOYEYHbIE YCTPOWUCTBA C MOMOLLbIO MHCTPYMeHTa «HapucoBaTb
YCTPOACTBO» W (noapobHee 06 ycTpoiicTBax HanucaHo B Masa 15).

MHCTPYMEHT CO34aHUA YCTPOWCTBA MMEET C/ieaytoLLme CBOMCTBaA:

¢ NonoxeHue [X, Y nunu Z]. NnockocTb pucoBaHMA, Ha KOTOpoK byaeT nomeLLeHo
YyCTpOMNCTBO. PN U3MEHEHMMN aKTUBHOTO 3TaXKa YCTAaHAB/IMBAETCA HA YPOBEHb 3TaxKa
NAOC NONOBMHA BbICOTbI CTEHbI.

e Tun yctponcTea. 3a4aeT TMM TOYEYHOrO YCTPOMCTBA. ITO MOXKET ObITb CMIPUHKIEP,
ObIMOBOW AE€TEKTOP, U3MEPUTENb B ra30BOM MU TBepAOoM dase U T.4. M3meHeHMe Tuna
YCTPOWMCTBA U3MEHSAET TaKKe Apyrue pesakTMpyemMble CBOMCTBA B OKHE CBOMCTB.

YT106bI HAPMCOBATb YCTPOMCTBO, BbIMONHUTE C/ieaytolme AeACTBUSA:

1. BblibepuTe MHCTPYMEHT CO34aHMNA YCTPOICTBA W
2. KnukHuTe B BbIOpPaHHOM TOUKe.

MpumeyaHue: Nnpu co3gaHum yctpoictea B 3D-Buae, NONOXKEHWNE YCTPOICTBA byaeT
NPMBA3bIBATLCA NO PAa3HOMY, B 3aBUCMMOCTHM OT TOTO, ABNAETCA /1M YCTPOMCTBO U3MEPUTENIEM B
TBEpAOW Pase uau B rasoon dpase. 1A nsmepurtenen B TBepao ¢pase ycTpomncTso
NPMBA3bIBAETCA HENOCPEACTBEHHO K TOUYKE MOZ KYpPCOpoM. ITO YNpOoLLAeT 33434y pasMelLeHua
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YCTPOWCTBA Ha NpenAaTCcTBMMU. 1A yCTPOMCTB B ra30BoM pase NON0KeEHME YCTPONCTBA
NPOEKTUPYETCA HA NIOCKOCTb, YCTAHOB/IEHHYIO B CBOMCTBAX MHCTPYMEHTA, KaK MOKA3aHOo Ha
pUCyHKe PucyHoK 9-24. 3To ynpolLuaeT 3agaqy pMcoBaHMA YCTPOMCTBA Ha 334aHHOM BbICOTE HaA,
nosom. MosegeHne NPUBA3KM MOXKHO U3MEHUTb B KOHTEKCTHOM MeHIO, BblbpaB «YCTaHOBUTb Z
NO NNOCKOCTU PUCOBAHUA» NN «YCTaHOBUTb Z NO MecTy NpuBA3KKU». [epsoe —
aBTOMaTUYeCcKoe nosegeHne ANA AaTyuMKa B ra3oBor dase, BTopoe — A1a AaTYMKa B TBEPAON
dase.

YeTaHoewTe £ no TMNY yCTpoRCTES

¥cranoenTe £ No nACCKoCTK PWCoBaHNA

YeranoenTe £ no MecTy NprBAsKKM

CmecTuTe £ 0T MECTE NPHEAZKH
CTMEHUTE

CBOACTE MHETPYMEHTA...

PucyHoK 9-24 Co3sgaHue nsmeputens B rasosoi ¢ase B 3D

WHCTpYMEHT U3MepUTEe/IbHOM MJIOCKOCTHU
N3mepuTenbHble NI0CKOCTU, KOTopble 0bcyXKaatoTcs B pasgene «Mnockoctn», moryt 6biTb
HApPMCOBaHbl MHCTPYMEHTOM « HapucoBaTb NNOCKOCTb» i Ona atoro:

1. Bbibepute MHCTpyMeHT «HapucoBaTb NAOCKOCTbY 128

2. B cBOICTBax MHCTPYMEHTa BbibepuTe BEANYMHY AN1A 3aMMCU Ha NJIOCKOCTU, MONOXKEHWE,
roe byaeT pMcoBaTbCA NAOCKOCTb, U AO/IKHbI /I 3aNUCbIBAaTbCS BEKTOpPA.

3. [lepemecTuTe Kypcop B kenaemoe nosoxeHue. MNpeasaputenoHoe otobpaxkeHune byaet
MOKa3aHo, KaK Ha pUCyHKe PUcyHOK 9-25. MN0CKOCTb MOXKHO M3MEHUTb B KOHTEKCTHOM
MEHI0, KNINKHYB 1 NepeTaLLmB NeBY0 KHOMKY MblliK, Uan Haxas CTRL Ha KnaBuaType.

4. HaaTtve neBoi KHOMKN MblLLN CO34acCT NNOCKOCTb.

! I/I3MepI/ITCHBHaH IIJIOCKOCTh 6y;[eT BUJIHA TOJIBKO €CJIM OHA MCPECCKACT BLIYUCIUTCIIbHYIO CCTKY.
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PucyHoK 9-25 PucoBaHMe NNI0OCKOCTU MHCTPYMEHTOM CO34,aHMUA NAOCKOCTU

HHcTpyMeHT co3aaHua y3j1a HVAC
Y3en HVAC, KoTopbin onuncaH B Mnasa 17, MOXXHO HapucoBaTb MHCTPyMeHTOM «HapucoBaTb

y3en HVAC» N . AQna storo:

Bbibepute nHcTpymeHT «Hapucosartb yzen HVAC» N
B cBOMCTBAx MHCTPYMEHTA BbibepuTe Kenaemyto BbICOTY y3na.

MepemecTuTe KypCop Ha enaemyo naoCKoCTb.

e

KNuK neBoit KHOMKOM MblLLM CO34acT y3en.

File Edit Model Devices Evac Output FDS View Help
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PucyHok 9-26 Ucnonb3oBaHue MHCTPYMeHTa co3paHusa y3na HVAC
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HHCcTpyMeHT co3saHusa Bo3ayxoBoaa HVAC
Bosgyxosog HVAC, KoTopblii onucaH B M1aBa 17, MOXXHO HapMCcOBaTb MHCTPYMEHTOM

«Hapucosatb Bo3ayxosog HVAC» D . AQna storo:

1. Bbibepute nHcTpymeHT «HapucosaTb Bo3gyxosog HVAC» D

2. Knunknute no nepsomy y3ay HVAC. Jlydwe BblAenATb y3/bl B NOPAAKE, B KOTOPOM
OBUXKeTCA BO34yX B BO34yX0OBOZE.

3. MNocne BblaeneHUA NePBOro y3a NoOABMTCA 3e/1eHan IMHKUA OT y3/1a A0 Kypcopa,
MOKasbiBas BO34yX0BOA. 3aBepLunTe ero, ykasas BTOpPOM y3en.
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PucyHok 9-27 PucosaHue Bosayxosoga HVAC

JApyrvue MHCTPyMEHTbI pUCOBAaHUA
PyroSim TaKXe NO3BOJIAET MCNOJZ1Ib30BaTb MHCTPYMEHTbLI PUCOBAHWUA «06nacTb HayaNbHbIX

sHauenunii» 1 «O6nako yacTuy» % «30Ha» A 3rm MHCTPYMEHTbI CO343t0T BblPpaBHEHHbIE
No OCAM NPAMOYTOIbHUKN M BeAYT ceba cxogHbiMm 06paszom. OHM MMEIOT CaeaytoLmne CBOMCTBA:

¢ TonoxeHue [X, Y nnn Z]. NnockocTb pUCOBaHUA MHCTPYMeEHTa. [pn nsmeHeHumn
aKTMBHOrO 3TaKa YCTaHaB/AIMBAETCA PAaBHOM YPOBHIO 3Taxa.

e BbicoTa. [NybuHa HapucoBaHHOW 061acTK B TEKyWwem BUAE. Mpn U3SMEHEHUM aKTUBHOTO
3Ta)Ka yCTaHaB/IMBAETCS PAaBHOW BbICOTE CTEHbI.

YT106bI HAPMCOBATb OAMNH M3 OOHEKTOB:
1. BblbepuTe COOTBETCTBYIOLMIA MHCTPYMEHT.

2. YKarKuTe [Be TOYKM, onpenenatolme BHELHME rPaHuLbl NPAMOYroabHOM obaacTy.

PeaakTupoBaHHe 00BEKTOB
MouyTu BCe reomeTpuyeckme 06bEKTbI MOXKHO peaakTnpoBaThb rpadudeckun B 2D nam B 3D-Brae c

NMOMOLLbIO MHCTPYMEHTa «Bbl6paTb U ynpaBaATb 06bekTammn» B .
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PefaKTMpOBaHME BbINOIHAETCA C MOMOLLbIO MaHUNYAATOPOB 06bekTa. MaHUNynaTopbl
BbIrNAAAT IMB0 KaK CMHME TOYKM, NOKa3aHHbIe Ha PUCYHKe PUCYHOK 9-28, ninbo KaK rpaHb
Apyroro useta. CHMe TOYKM 0603HaYalOT BEPLLMHbI, KOTOPbIE MOXHO NepemeLLaTb B AByX UK
Tpex HanpasaeHusAX. FpaHM 0603HaYalOT rPaHK, KOTOPbIE MOXKHO NepemeLLaTb AN PacLMPATbL
BAO/Ib INHUMN.

.
PucyHOK 9-28 MaHunynaTopbl 4N8 peAakTUpoBaHUA 06beKTa

Onsa rpaduyeckoro peaaktMpoBaHusa obbekTa:

1. Bblaenute MHCTPYMEHT «BblbpaTb U ynpasnaTb o6bekTamm» g Ha naHenu
WMHCTPYMEHTOB yNpaBieHus.

2. BbibepuTe oaMH 06beKT Ana pefakTuposaHual. Eciv 06beKT MOXKHO peaKkTMpoBaTh
rpadumyecKkmn, NoABATCA CUHUE MAHUMYNATOPbI.

3. HaBeauTte Kypcop Ha HYXXHbI MaHUNynATop. Echn maHnnynaTop ABNAETCA TOYKOM, OH
CTaHeT XenTbiM. Ecnin maHMnynaTop rpaHb, TO BCA FPaHb CTAHET XKeNTOM, Kak NOKa3aHo
Ha puCcyHKe PucyHok 9-29.

4. MepeaBuHbTe MAHUMYNATOP, UCNONL3YA PEXUM «HaxKaTb-U-TAHYTbY UK PEXUM
«MHOroKkpaTHble Ha)aTua», 4Tobbl 334aTb ABE TOYKM BEKTOPA.

PucyHok 9-29 MNoaceeyeHHaaA NNOCKOCTb-MAaHUNYNATOP

IIpeo6pa3oBaHue 00 bEKTOB

PyroSim npeaocTtaBaseT pas/iMiyHble MHCTPYMEHTbI A5 TpaHchopMaLmMmn 06 BEKTOB.
Monb3oBaTeNb MOXKET NEPEMELLATb, MOBOPAYMBaTb U OTPaXKaTb 06BEKTLI C MOMOLLbIO
WNHCTPYMEHTOB.

Pexxum KOIMMPOBaHUA

KaxKablh MHCTPYMEHT MMEET anbTePHATUBHbIN PeXUM 418 KONUPOBaHMA 06beKTa nNpu
TpaHchopmaLumu. YTobbl BKAOUNUTL/OTKAOUNTL PEXKMM KONMpPoBaHus, HaxxmuTte CTRL Ha
Knasmatype, 1Mbo BblbepuUTe peXXMm B KOHTEKCTHOM MEHIO MHCTPYMeHTA. pu ncnonb3oBaHMm

! OZ[HOBpeMeHHO MOXKHO PEAAKTUPOBATH TOJIBKO OAUH OOBEKT. MaHHHyHﬂTOpLI TOABATCA, TOJIBKO €CJIN BBIACJIICH
OJIMH Oﬁ’LeKT, KOTOpHﬁ MOXHO PCAAKTUPOBATh.
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peXXMma KonuMpoBaHUA BblaeNeHHble 06beKTbl ByAyT CKONMPOBAHbI, @ KONWUK
TpaHcPOPMMUPOBaHDI.

UHCTpYMEHT nepeMeneHus

NHCTpyMeEHT NO3BONSAET NONb30BATE/NIO NEPEMECTUTL OOBEKTLI HA HOBOE MECTO, KaK NOKa3aHOo
Ha pucyHke PucyHok 9-30. na Mcnonb30BaHUA UHCTPYMEHTA:

1. Bbibepute HyKHble 0O6BEKTDI.

-
2. Bknatounte MHCTPYMEHT NnepemeLleHnA ® Ha NaHeAN NHCTPYMEHTOB PUCOBaAHNA.

3. KnuKHuTe ABa pa3a Ha CueHe, 3a/4aBas BEKTOP NepemeLleHus.
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- Paccroanne: 4,73338 m

<BBeauTe PaccToRRHE WNK HaMuTe TAB ANA M3MEHEHWA >

PucyHok 9-30 NepemeleHne 06bEKTa C NOMOLLbIO MHCTPYMEHTA NepemMelleHus

HUHCcTpyMeHT BpalleHus

NHCTpyMeHT NO3BONAET NO/b30BATEN0 NOBOPAYMBATh BblbpaHHbIe 06bEeKTbI, KaK MOKA3aHO Ha
pucyHKe PucyHok 9-311. [1na ncnonb3oBaHUA MHCTPYMEHTa:

1. Bbibepute HeobxoanMble 0O6BEKTDI.

2. BKAOYUTE MHCTPYMEHT BpalLeHMUA L) Ha NaHen MHCTPYMEHTOB.
3. OAHUM KAMKOM YKaXKUTe LLeHTP BpaLleHuna.

4. OpHUM KNMKOM YKaXKUTe TOUKY, 3a4atoLLyto 6a30Bbili BEKTOP, OT NEPBOM TOUKM KO
BTOpoi. OT 3TOro BeKTopa byaeT OTCUYUTHLIBATLCA Yro NOBOPOTa.

! HexoTophle 00BEKTHI, HAPUMEP, PACYETHYIO CETKY, MOXKHO TOBEPHYTh TOJILKO Ha 90 Ipajiycos.
2 lHCTpyMEHT BpallleHUs MOXKET paboTaTh TONLKO B peskuMe « MHOTOKPATHBIE HAXKATUS, TAK KAK OH HMEeT TPH
0a30BbIC TOYKH.
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5. OfHUM KNUKOM YKaXKUTe TPETbIO TOUKY, YTODbl 334aTb BEKTOP NOBOPOTA OT NepBOM
TOYKM K TpeTben. O6beKT byaeT NOBEepHYT Ha yron mexay 6a3oBbiM M NOBOPOTHLIM
BEKTOPaMM.

[anee 3agaHbl OCK, BOKPYT KOTOPbIX 06BEKT BPALLLAETCA B KaXKA0M BUAE:
e 3D-Buna:ocbZ
e Bupa ceepxy: ocb Z

e Bug cnepeam: ocb =Y

e Buga cboky: ocb =X
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PucyHoK 9-31 MoBopoT 06beKTa ¢ NOMOLLbIO MHCTPYMEHTA BpaLLeHus

HNHCTpYyMeHT oTpaxKeHUs

NHCTPYMEHT OTparKeHus No3BOSIAET OTPa3nTb OOBEKT B NIOCKOCTU, KaK MOKA3aHO Ha PUCYHKe
PucyHok 9-321. [1na cnonb30BaHMA UHCTPYMEHTa:

1. Bbliaenute o6bEKTLI.

2. BKAOYUTE NHCTPYMEHT OTPaXKeHus !,

3. 3apaliTe ABe TOYKM, CO34atOLLME NIOCKOCTb, B KOTOPOIM ByaeT oTpaxKeH 06bEKT.

! HeKOTOpBIC 06’LCKTBI, HapuMmep, paC4€THbIC CECTKHU, MOKHO OTPA3UTH TOJIBKO B IIJIOCKOCTAX X, Y, Z.
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PucyHoK 9-32 OTpakeHue 06bEKTA C NOMOLLbIO MHCTPYMEHTA OTPaXKeHuUn

PackpaliuBaHue NpensTCTBUA U BEHTUIALLUOHHBIX OTBEPCTUHA

B PyroSim ecTb MHCTPYMEHTbI 419 «PacKpallMBaHMA» NPENATCTBUN U BEHTUIALMOHHbIX
OTBEPCTMI B MOBEPXHOCTM M LBeTA. [10/1b30BaTE/NIb TaKXKe MOXKET UCMNO/Ib30BATb MHCTPYMEHT
ONA onpeaeneHnsa NOBEPXHOCTM UN LBETA CYLLECTBYIOLLEro NPEnATCTBUA.

WUHCTpyMeHT pacKpamiuBaHUs

Mosb30BaTe/lb MOMKET UCMO/Ib30BaTb MHCTPYMEHT PacKpalLMBaHMA & rpaHen NpensaTcTBUA U
BEHTUNALMNOHHbIX OTBEPCTUIA ONpeaeeHHON NOBEPXHOCTbIO NN LIBETOM.

MHCTPYMEHT MMeeT cneaytolime CBOMCTBA:
* Mcnosb30BaTb NOBEPXHOCTb: MPUCBAMBATD JIN FPAaHM NMOBEPXHOCTb, U €CIU A3, TO KaKyHo.
* Mcnosb30BaTb LBET: MPMCBAMBATL /I FPAHM LBET, M €CN A3, TO KaKOoM.

3TN HAaCTPONKM MOXKHO U3MEHSATb B LMKAE, Haxkumana CTRL Ha KnaBMaType UM B KOHTEKCTHOM
MEHIO MHCTPYMEHTA. KOHTEKCTHOE MEHI0 TaK¥Ke No3BoaseT bbICTPO BbibpaTh MOBEPXHOCTL B
MOZENN UNU HeJaBHO UCNONb30BaHHbIN LIBET.

YT106bI PaCKpPaCUTb rPaHb MHCTPYMEHTOM:

1. BKAHOUYMTE MHCTPYMEHT PACKPaACKM |@'Ha NaHean MHCTPYMEHTOB.

2. HaBeauTe Kypcop Ha pacKpalliMBaemMyto rpaHb. Ecnm rpaHb moKeT BbiTb OKpaLleHa
BbI6paHHOM NOBEPXHOCTLIO/LLBETOM, rPaHb NOACBETUTCA XKENTbIM, KaK MOKa3aHo Ha
pucyHKe PucyHok 9-33.

3. KAWKHUTE No rpaHu, 4Tobbl PacKpacuTb OA4HY FPaHb, UM HAXKMUTE U NOTAHUTE IEBYIO
KHOMKY MbILIK, YTOObI PacKpacuTb BCe, YepPE3 YTO NPoMNAEeT Kypcop. Yaepxusaite SHIFT,
4yTObbI PacKpacuTb BCE rpaHM 06BEKTA Cpasy.

MpumeuaHue: BcnbiBatoLlee OKHO 6yAeT NoKasbiBaTb, B KaKOM LBET/NOBEPXHOCTb
pacKpalwmnBaeTca 06bEKT, HO B OTIMYME OT APYrUX BCM/bIBAIOLLMX OKOH, 3TO HEe pedaKkTupyeTca.
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PucyHok 9-33 [paHb NpPenATcTBUA NOACBEUYEHA MHCTPYMEHTOM PacKpallMBaHUA

WHCTpyMeHT onpejesieHUusA NOBEPXHOCTU /IBeTa

NHCTpyMeHT onpeaeneHma NnoBepxHocTh/useTa 4 No3BO/IAET y3HaTb LUBET UAU NOBEPXHOCTb
06beKTa 414 NOC/eAyHOLLEro packpawmBaHUa NPenaTCTBUA U BEHTUNALMOHHbIX OTBEPCTUN.

MHCTPYMEHT MMeeT cneaytolme CBOMCTBa:
* Y3HaTb NOBEPXHOCTb: Y3HATb I MOBEPXHOCTb FPaHM.
e Y3HaTb LBET: y3HaTb /X LUBET rPaHu.

3TM HaCTPOMKU MOXKHO U3MEHATb B LMKAE, Haxkumas CTRL Ha KnaBuaTtype UM B KOHTEKCTHOM
MEHI0 MHCTPYMEHTA.

YT106bI Y3HATH FPaHb UHCTPYMEHTOM:

1. Bkntouute MHCTPYMEHT onpeaeneHnaA f Ha NaHeNN MHCTPYMEHTOB.

2. HaBepuTe Kypcop Ha pacKpalLuMBaemyto rpaHb. Bo BcnabiBalowem OKHe byaeT HanvcaHa
NOBEPXHOCTb/LBET rPaHu.

3. KnukHute no rPaHn, yTOObI Y3HaTb MOBEPXHOCTb NN LBET.

Bbl6paHHbIe NOBEPXHOCTb U LLIBET MOTYT MCNOJ1b30BAaTbCA ONA PaCKpallnBaHUA rpaHeﬁ Apyrnx
06beKTOB B nosy4eHHble NOBEPXHOCTU U LIBETA.

I/IHCTpYMEHT NU3MEPEHUA AJINHbI

B PyroSim ecTb MHCTPYMEHT 419 U3MepPeHUs PaccToaHui B mogenm ™2 . YTobbl M3mepuTsb
paccTosHue:

1. BKawouuTe MHCTPYMEHT nsmeperusa 2

2. /60O KAMKHUTE NO HECKO/NIbKMM TOYKaMM, YTObbl y3HaTb MONHOE PacCToAHUE BAO/b
NyTH, UAN HAXKMUTE U TalmTe AN8 onpeaeneHna PaccToAHMA MeX Ay ABYMA TOYKaMM.
Koraa Kypcop ABUKeTcs, 0TobparkaeTca NONOXKEHME Kypcopa, NOAHAaA AJNHA NYTU U
A/IVHA NocieHero CermeHTa, Kak NokasaHo Ha puUcyHKe PucyHok 9-34.

3. YT106bI CKONNPOBATbL PACCTOSHWUE, KIMKHUTE NPABOM KHOMKOW MbILWWN U B MEHIO
BbibepuTe «KonuposaTb NoaHOE paccToaHue B 6ydep obmeHa». ITO COXPaHUT NoHOoe
pacctosiHue B bydep ob6MeHa, U ero MOXKHO byZeT BCTaBUTb B NOJIE UK APYroe MecTo.
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CKONMPOBAHHbIN TEKCT COAEPKUT U 3HAYEHUE ANIMHDI, U eANHULY U3SMEPEHUA.
Hanpumep, «3.2808399 ft».

Monoxcenwe: (-0,555, 3,999, 1) m
OnuHa Tekywero oTtpeska: 1,579 m

Monvoe paccToAlke: 4,118 m

PucyHok 9-34 UHdopmauma, otobparkaemas MHCTPYMEHTOM U3MepeHUns

Mpumeuanume: npu pabote 8 3D HByaeT n3mepeHo UCTUHHOE paccTosHue. B 2D, npexkae yem
onpegensaeTca paccToaHMe, NONoXKeHMe Kypcopa NpoeLmpyeTca B NIOCKOCTb, Napa/ieNbHyo
suay. To ecTb B BUAE CBEPXY UFTHOPUPYIOTCA PAacCToAHMA No Z, B BUuAe cnepegmn —no Y, B Buae
cboky — no X. Uamepsetca ANnHa NPOEKLMU, @ HE peanbHOE PacCcToAHMe.
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lnaBa 10. Co3aaHue C/I0)KHOU reOMeTpUH

B sTo# rnase npmneegeHoO pykosoAacCcTBO NO MCNOJZIb30OBAHUIO FrEOMETPUYECKUX MHCTPYMEHTOB ANA
CO34aHNA HEKOTOPbLIX rEOMETPUYECKUX ¢)OpM, 4aCTo BCTpEYaWnMxXca B moaenax 3,Cl,aHM[;1.
BO3MOXHOCTb PncoBaTb B Pa3HbIX MJTIOCKOCTAX, KONNPOBATb, Pa3MHOXaTb, NepeTaCkmnBaTb,
NM3MEeHATb MacLTab u BpaWwaTb 06bEKTbI MOXKET Cyuw,ectBeHHO obnerunTb co3daHune reomeTpun.

HUcKpUBJ/IEeHHBbIE CTEeHbI

XOTA MHCTPYMeHTbI PyroSim He no3BOAAIOT BNPAMYIO CO34aBaTb MCKPUBEHHbIE CTEHbI, UX
MOXHO NPUBAM3NUTENBHO 334aTb, UCNOb3YA CAefyoWmMe TEXHUKMN:

e Co3paHMe CTeHbl C UCNO/Ib30BaHMEM HECKOIbKUX MPAMbBIX CTEH.
e Co3paHMe CTeHbl C UCNO/Ib30BaHMEM OTAE/bHbIX 6/10KOB.
e BpauleHne ogHoro ob6bekTa A5 Nosiy4eHns Heobxogmmon ayru.

[anee B npymepe Mbl UCNOJIb30BaIM NOA/IOMKKY KaK WabnoH ana pucoBaHuA. XoTaA 370 He
0653aTe/IbHO, HO TaK PUCOBATb UCKPMBJ/IEHHbIE NOBEPXHOCTM CTAHOBUTCA NPOLLLE, N OAHA U3
CUNIbHbIX CTOPOH PyroSim — pncoBaTb reomeTputo NpAMO NOBepX naaHa 34aHma. Micnonbsyemas
NoAMI0XKKa NpeAcTaB/ieHa Ha pUCYHKe PucyHok 10-1

PucyHok 10-1 Noanorkka anAa pucoBaHUA KPUBbIX B 3TOM nNpumepe

[na ynpoleHna mbl NpeanosioXKUAN, YTO TOPU3OHTANIbHBIN pasmep n3obpaxkeHusa 50 ¢pytos
(15,24 meTpa) U NOMECTUAN HaYa0 KOOPAUHAT B NIEBbIN HUMKHUIA YrO/l NOMELLEHMA HA PUCYHKE.
ApKocTb n3o0bparkeHunna yctaHaBansaem 50%. OKHo «HacTpouUTb NOAN0MKKY», MOKa3aHHOEe Ha
pucyHKe PucyHoK 10-2, unntocTpupyeT 3T HaCTPOMKK.
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PucyHok 10-2 NMapameTtpbl NOAN0XKKU B Npumepe

Hcnosib30BaHUe HHCTPYMEHTA CO34adHUA CTEH

YT10bbI co34aTb MCKpMBﬂeHHbIﬁ d)paFMEHT CTEHbI N3 y4aCTKOB CTEH, BbINO/IHUTE Caegyrowmne

waru:

el

BbibepuTte 2D-BnA, U BKAOYMTE MHCTPYMEHT «HapucoBaTb CTeHy» i
B meHto «Bug» Bbibepnte «OTKNAKOUUTD NPUBA3KY K CETKE».
YCTaHOBMTE KypCcop B HA4aNo KPMBOM, r4e XOTUTE MOMECTUTb NepBbliii GparmeHT.

MCI'IOJ'Ib3VﬁT€ peXnm «MHOFOKpaTHbIe HaXXatnar», yTOObI 3a4aTb HECKOJIbKO TOYEK
BAO/1b KpMBOVI. Yem 60/blUE TOYEK Bbl YKaXXute, Tem bonee I'I'Ia,CI,KOl\/i nonyvynTca Kpmeasa.

KAMKHMTE NpaBoi KHOMKOWM MblLK M BblbepuTe «3aBepLlumnTby, YTOObI 3aBEepLINTD
pucoBaHMe CTEHbI.

3710 cambI BbICTPbIM NYTb CO34aBaTb rNaakue Kpmsble B PyroSim. Mpwu 3anycke pacyeta B FDS
CHayvana Kpusble byayT npeobpa3oBaHbl B 610KN. XOTA MeNKMe cermeHTbl BbIrnagAat B PyroSim
Kpacueo, pasmelleHne npenaTcTBuin B8 FDS 3aBMUCUT OT pa3pelueHmna ceTkM. Tpu pasHbIX
BapMaHTa CO34aHUA UCKPUB/IEHHOM CTEHbI NpUBEAEHbI Ha pUCYHKe PucyHok 10-3.
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PucyHok 10-3 UcKpuBNeHHaAA CTeHa, HAPMCOBAHHAA C TPEMA PA3/IMYHbIMU AJIMHAMU CErMEHTOB

Mcnonb3oBaHMe O4YeHb MaIEHbKMUX CETMEHTOB HE NMPUBEAET K YNYULIEHWUIO, €C/IM Y BaC HET
O4YeHb MEJIKON CETKW.

Hcnosib30BaHUE HHCTPYMEHTA GJIOKOB

YT106bI CO34aTb UCKPUBAEHHYIO CTEHY U3 B6/I0KOB, caenaiTe cneaytouwe:

1. CospaitTe ceTKy. B aTom npmumepe ncnonbayetca ceTka 50x50 ¢pyToB ¢ aveiikoin 1 ¢yT.

2. BKAOYUTE MHCTPYMEHT co34aHMA 610K0B =

3. BkawounTe NpmBA3KY K ceTke. Ecam oHa oTKAoYeHa, B MeHo «Bua» Bbibepute
«MpuBA3Ka K ceTKe moaenn».

4, KnukaiTe BAO/b CTEHbI, pasmMmellasa Heobxoanmble 6J10KN.

B sTOM TexHMKe Bbl NpeBpaLlaeTe KPUBYHO B 6/10KM BPYUYHYHO — COOTBETCTBEHHO, Bbl MOJlyYaeTe
TOYHO Ty FEOMETPUIO, KOTopas byaeT yyacTBoBaTh B pacyete FDS. Mpy BbICOKOM paspeLleHnn
CeTKM yaobHee ByaeT TAHYTb Mbilb U «PUCOBATbY KPUBYIO, @ HE K/IMKATb NO OTAE/NbHbIM
610Kam. Mprmep KpmMBOI NpUBeLEH Ha pUCYHKe PucyHok 10-4.

PucyHok 10-4 UcKpuBaeHHasa CTeHa, HAPUCOBaHHAA OTAEeNbHbIMU 610Kamu

BpaieHue o6beKTa

YT106bI CO34aTb UCKPUBIEHHbIE 0OBEKTbI, UCMONb3YA TEXHUKY BPALLLEHUSA, HY>KHO Pa3MecTUTb
Haya/ibHbIN CErMEHT, 3aTeM BbINOHUTb ONepPaLMIo BPaLLleHNe-KONMPOBaHMA BOKPYT
LLEeHTPaNbHOW TOYKM KPUBOM. ITO MANKOCTPUPYETCA CAeayoWMMI LWaramu:
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6.

BbibepuTe MHCTPYMEHT CO34aHUSA CTEHDI il

OTKAOUUTE NPUBA3KY K ceTKe. Ecin oHa BKAKOYEHa, B MeHI0 «Bua» BbibepuTe

«OTKNOYUTDb NPUBA3KY K CETKEY.
Co3paiiTe UCXOAHbIN PpparmMeHT CTeHbl rae-HUbyAb Ha KPUBOA.

B meHto «Mogaenb» BbibepuTe «MOBEPHYTD...».

3apaliTe HeobX0AMMbIE MapaMeTpbl onepaLmMm BpaLleHua. B aTom npumepe «Yucno

Konui» — 15, yron — 6 rpagycos, 6a3oBada To4yka — x=32, y=16.5.

Haxkmute «MpeanpocmoTp», 4Tobbl yoeanTbes, YTO HAaCTPOMKM BEePHbI, 3aTeM « OK».

Mpumep KpuBoi NpmBeaeH Ha pucyHKe PucyHok 10-5.

Rolate (Fbjects

Horde
Poee

o Copy Mumber of Copies: | 15
Rptation;
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fiase Foint (Ftx

% | 32/m00

™
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PucyHoK 10-5 UcKkpuBneHHana cTeHa, HAPMCOBAHHAA C UCNOZIb3OBaHUEM MOBOPOTA

Ecnu Bbl co3aagmuTe 60 Konuit BMecTo 15 B 3TOM Npoueaype, Bbl MOAYyYUTE LMANHAP. XOTb

npoleaypa 1 CnoxHas, oHa Hanbonee appeKTMBHA NPU CO3AaHNUN CUMMETPUYHON FTEOMETPUN.

depMbl

Y1obbl cOo3aaTb depmbl, CO34aANM OTAENbHbIE BANKM U3 NANT NPENATCTBUIA U NANT OTBEPCTUN,

M 3aTeéM CKOMUPYEM UX CTOJIbKO pPa3, CKOJZIbKO HeO6XOAMMO, KaK MOKa3aHO Ha PUCYHKe PMCVHOK

10-6. Cheagytowme Wwarn noKkasbiBatoT, Kak co34aTb pepMbl AN5 KPbIWK U3 NPUMEpa.

1.

2.

w

© N o v Bk

9.

10. KnnkHUTe NpaBoii KHOMKOW MbILlK U BbiIbEpUTE PEXMM KOMMPOBAHUA.

Bkntounte 2D-8unga.

BbibepuTte «Bupg, cBepxy» =

BkAtoumTe MHCTPpYMeHT «HapucoBaTb NAUTY» &F

- [ = o
Bbibepute KHOMKY «CBOMCTBA MHCTPYMEHTA» [- U 3aZaliTe TONLMHY.

Hapucyite TpeyronbHUK Mo BHEWHMM rpaHmMuam Gepmbl.
Bbibepute MHCTPYyMeHT «HapucoBaTb OTBepcTUE B NAUTE» <,
Hapucyite TpeyronbHoe oTBepCTUE B 1IEBOM NON0BUHE depMbl.

BbliaenuTe co3gaHHoe oTBepcTUE.

Bbibepute MHCTPYMEHT «OTPa3UTb» "
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11. npOBe,CI,VITe NNHUIO OT BEPXHETO yraa npenAaTcTtenA A0 LEHTPA HUXKHEN rPaHNn, 3aaBan
NIOCKOCTb OTPAXKEHUA.

12. Boigenute Bclo depmy, BKIOYaA NPenaTcTBMe U 06a oTBepCTUS.
13. B meHio «Mopgenb» BbibepuTe «KonuposaTtb/nepemectutb».

14. B okHe «MepemecTUTb» BbibepuTe: KONMPOBATL, 3a4aNTe YNCNO KOoNwii 4, ycTaHOBUTE
cmelteHune 2 no ocn Y n Haxkmute «OK».
[ Pyrosim - *Untitied [E=E—=

lje Edit Model Devices Evac Output FDS View Help

BeHud|dvfREX B ACEBRAB&A&/O-N- ¢
Qe @ [0) [EE[E)|(K] & % + & & -+ B |oow: @ rosd v
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& Vogel
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P Hole[1}2]
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W Obstruction(2)
V' Hole143)
W Holef3]
¥ Obstruction[3)

dnoRaesll@§cCwe

TIND | &

¥ Holel134]
V' Hole[¢)
V' Ovstruction(4]

[(75.613, 57.259, O)m
v || 30 view [ View [ Record View

PucyHok 10-6 Co3paHue ¢pepm B PyroSim

Kpbiluu

Bbl MoKeTe BbICTPO CO34aTb KPbILLY, NCMOb3YA MHCTPYMEHT NANUTbI NePEKPbITUA <,
Cnepytolme Warv NoKasblBakoT, Kak 406aBUTb Kpbiwy K depmam 13 npeablayLiero npumepa:

1. Bbibepute 2D-BuA.

2. Bbibepute «Bug cnepeau»
3. Bknawounte nHcTpymeHT «HapucoBatb NAUTy» &5

4. Hapwucyite npodurab KpbIlWKM Kak OANH MHOTOYroNibHUK, YTOBbl OHa Kacanacb depm.
KNAMKHUTE Ha BepXHEN TOYKE, 3aTeM HUXKHEN, U CHOBA Ha BEPXHEN ANA CO34aHUA NANUTDI.

5. Bbibepute «Bug ceepxy» @,

BbibepuTe MHCTPYMEHT «Bbl6paTbh M ynpaBaaTb 06beKTammu» @

KAnKHUTE M NOTAHUTE Kpan NepeKpbITUA K NPOTUBOMOJIOKHON dpepme.

© N

KNMKHMTE, YTOObI 3aBEPLUMTL MAHMNYAALMIO.
9. MMoBTOpUTE WaArvM AN 3a4HEr0 Kpas KpbILLK.

PesynbTaT npuseaeH Ha pucyHke PucyHok 10-7.
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PucyHok 10-7 Kpbiwa, co3gaHHaa MHCTPYMEHTOM NAUTDI

JleCTHULIBI

Monb3oBaTenn MOryT CO343BaTb NPOCTbIE NECTHUYHbIE MapLUM, CO34aB UCXOLHYIO CTYMEHbKY, U
ncnosb3oBas onepaumio «KonnposaTb-nepemecTuTb». B 3TOM pasaene npuseseH npumep
TaKOWM onepauunm.

Mbl co3gaamm nectHuuy m3 10 ctyneHelt. Kaxaas ctyneHb BbicoTol 7 atoiimos (0,58 ¢T) u
annHon 10 arorimos (0,83 ¢T). LUnpuHa ctynenu 24 awoiima (2 ¢yra).

1. B meHo «Mogaenb» Bbibepute «Co34aTb NpenaTcTBUEY.

2. B cBoWcTBax NpenaTcTBUA 3aJaliTe MUMHUMaNbHY ToukKy (0,0,0) 1 MaKCMMaNbHYIO TOUKY
(2,0.83,0.58).

3. B meHlo «Mopgenb» BbibepuTte «Konuposatb/nepemectuTtb»

4. B okHe Bblbepute «Konuposartb», 3againte «Konuuecrso Konuin» 9, cmeleHume (0, 0.83,
0.58) u HaxkmuTe «OK».

MonyumsLluanaca necTHMUUA NpuseaeHa Ha pucyHke PucyHok 10-8.
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PucyHok 10-8 JlectTHuuUa, cO3A4aHHAA UHCTPYMEHTOM KONUPOBaHUA
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l'naBa 11. Pa6oTa c reoMeTpUu4eCKUMHU O00'bEKTaAMU

Bbiaesienue

PyroSim dKTUBHO UCNONb3yeT NAeto BblgeNeHNA o06beKToB. [oyTh BCe onepaunn Ha4nNHaTCA C
TOro, 4YToO NO/Ib30BATE/Ib BbI6MpaeT O6'beKT(bI) M 3aTem UX uameHsaeT. [inAa atoro MCNoab3yeTcA

WMHCTPYMEHT «BbibpaTb 1 ynpaBnatb o6beKTammu» B
e KAuK neBoi KHONKOW MbilK No 06beKTY B Nto6om BMAE BblAENAET €ro.

e YpaepxaHue CTRL npu KnnKe no obbektam gobasnaet o6bekTbl B BblAeIEHME UK
WCK/IIOYaEeT M3 BblaesieHNs paHee A006aBeHHble 06beKTbI.

e YaepxaHue ALT npu knrke no ob6bektam B 3D naun 2D-Bmnaax BblaenseT Lenyo rpynny
0b6BbEKTOB, K KOTOPOI OOBEKT NPUHAANEKUT.

e B pgepese 06beKTOB AMana3oH 06bEKTOB MOXKHO BblAENNTb, KIMKHYB MO NepBOMY, A
3aTem, yaepkusaa SHIFT, no nocnegHemy.

e B 3D nan 2D-BMAax MHOIro 06 EKTOB MOXKHO BbIAE/NTb, EC/IU HaXKaTb IEBYIO KHOMKY
MbILWN U TAHYTb, PUCYA PAaMKY BblaeNeHUA.

Mocne Toro Kak 06bEKTbI bblnn BblAENEHDbI, X MOXHO PeadaKTnpoBaTb, NCNOJ1b3yA MEHIO.

Bbigenatb 06BEKTbI MOXKHO B 1t060M Bunae, NCnonb3ya MHCTPYMEHT BblAENEHNA.

KOHTEeKCTHBbIE MEHI0

LLlen4yoK npaBoi KHOMKOM MbILM Ha BblAENEHHbIX 0ObEKTaX OTKPbIBAET KOHTEKCTHOE MeHHo. B
3TOM MEHI HAX0ANTCA BONBLIMHCTBO 0bWMX onumit Ana paboTbl ¢ o6beKkTamu. Monb3oBaTenb
MOXET KJIMKHYTb N0 04HOMY O6bEKTY NPABON KHOMKOM MbILK, YTOObI MOCMOTPETb KOHTEKCTHOE
MEHIO OTAE/IbHOrO 0ObEKTA.

OTMeHUTb/BEPHYTb
Bce nameHeHuna B reomeTpun mogenn MmoXHO OTMEHUTL U BEPHYTb O6paTHO, MCnoab3yA

KHOMKN «OTMeHUTb» € 1 «BepHyTb» 2 nuan Ctrl+Z, Ctrl+Y cooTBeTCcTBEHHO.

KonupoBaThb/BCTaBUTD

Bbioenute ob6beKkT ana konuposaHua, 3atem anbo Haxkmute Ctrl+C Ha knaBuaTtype, imbo
KomaHay «Konuposatb» B MeHI0 «PeaakTupoBaTtb». /IN60 B KOHTEKCTHOM MeHI0 BbibepuTe
«KonupoBaTb».

Ons BcTaBKM ncnonbsymnte Ctrl+V nnm «Pegaktuposatb» — «BctaButb», 1Mbo «BcraButb» B
KOHTEKCTHOM MEHIO.

KonupoBaThb/BCTaBUTH B ipyrue MoJe/u

3aI'IyCTMB ABa OKHa PyroSim, Bbl MOXETE KONNPOBaTb 061BbEeKTbI U3 O,CI,HOVI moAaenn n BCtaBiATb
ux B gpyryto. Echm 06BbEKTbl MMEIOT CBA3aHHble CBOIZCTBEI, Hanpumep, NnOBEPXHOCTU, KOTOpPbIe
OTCYTCTBYHOT BO BTOpO[;I moaenun, Takme CBOMCTBA 6y,D,YT TaKXe CKONnpoBaHbl.

KonupoBaTh/BCTaBUTH U3 TEKCTOBOroO ¢paiia

TaKKe MOKHO BbINO/IHATb KOMMPOBaHWE U BCTaBKy U3/B TeKcToBble daibl. Hanpumep,
nonb3oBaTesb BblIOMpaeT 06bEKT B PyroSim, OTKpbIBAET TEKCTOBbLIM dain U BCTaBAAET 0OBEKT.
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ByayT BcTaB/NeHbl TEKCTOBOE NpeacTaBieHne 06beKTa U CBA3aHHble CBOMCTBA. AHANOTMYHO
Nno/sb30BaTe/ib MOXET CKONMpPoBaTb AaHHble U3 ¢aiina FDS u BctaButb B PyroSim (8 2D, 3D naun
B AepeBo 06beKToB). O6bEKT byaeT aobasneH B mogenb PyroSim. Ecnv BctaBnsieMblin 06beKT
3aBMCUT OT JaHHbIX, KOTOPbIX HET B MOAENN, NOABUTCA OWMOKaA. Monb3osaTento byaer
HeobX0AMMO BCTaBUTb HYXKHYIO MHPOPMaLMIO (Hanpumep, CBOMCTBA NOBEPXHOCTEN) Nepes,
TEM, KaK BCTaBNATb FTeOMETPUYECKMI OO BEKT.

JABOMHOM 1Ie/TY0K AJIS1 peAaKTUPOBAHUS

[IBOHOW LLENYOK NEBOIN KHOMKOM MbILIKX MO 06bEKTY OTKPbIBAET ANANOrOBOE OKHO A/1A
peaaKkTUPOBaHWUA CBOMCTB 06bEKTA.

OKHO KOIIAPOBAHUA U MIEPEMECILICHUA

OKHO nNepemeLLEeHN MOMKET UCNO0b30BaTbCA KAk ANA NepemelleHns obbeKTa, Tak 1 ana
KONMpPOBaHUA 06bEKTA CO cmeLleHnem. YTobbl nepeMecTuTb 06bEKT, BbINOAHUTE Caeayowme
nencTems:

1. TMpaBoi KHOMKOM MbIWW KAMKHUTE Mo 06beKTy(am).
2. B meHio Bbibepute «KonuposaTtb/nepemectutb».
3. OTKpoeTCcAa OKHO NepemMelleHns, Kak NOKa3aHo Ha pucyHKe PucyHok 11-1.

«Pexxum» 3agaer, HGO6XO,CI,MMO nepemecTtnTb 06BbEKT nan CO034aTb KOnnu 06BEKTOB U
nepemecTtnTb nx. I'Iapalv\epr| «CmelieHmne» 3a4at0T CMeLeHne 06beKTa UM KONUNA.

Onsa npeaBapuTeIbHOro NPOCMOTPAa U3SMEHEHWNI 6€3 NPUMEHEHUSA, HAXMUTE
«MpegBapuTeNbHbIN NPOCMOTP». YTOOLI NPUMEHUTD U3MEHEHUSA U 3aKPbITb OKHO, HAaXKMUTE
«OK». YT0Obl OTMEHUTL U3MEHEHMUA, HaXKMUTEe «OTMeHa».

Mepenoc I&

) KonwpoBaTe  KonudecTeo Komwia: |1
MepeHoC
X Y Fi
CreweHue (m): 0,0 0,0 0,0

BelAEMMTE FPEHHLLY

MUHAMYM: 6,0 7.0 0,25
MaKcumyM: 8,88178E-15 12,0 0,0
[ QK ] I OTMEHE I I MpegBapUTENEHEIM NPOCMOTR

PucyHok 11-1 ilnanoroBoe OKHO nepemelleHus

OKHO OTPpAXKEHHUA U KOIIMPOBAHUA

OKHO OTpaKeHUs UCMNOb3YeTCs ANA OTPAXKEHUS 0OBEKTOB B NNOCKOCTU. YTOObI OTPa3uTb
06bEKT, BbINOAHUTE CAeaytoWmne 4eNCTBUA:

1. MpaBoi KHOMKOM MbIWW KAUKHUTE Mo 06beKTy(am).
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2. B meH10 BblbepuTe «OTPa3UTb».
3. OTKpOETCs OKHO OTPaKeHUS, Kak NOKa3aHOo Ha pUCyHKe PucyHok 11-2.

«Pexum» 3agaeT, Heob6Xo04MMO 0TPa3UTb OOBEKT UM CO34aTb KONUM OOBEKTOB M OTPA3UTL UX.
«MNOCKOCTb OTpaXKeHUA» 3aZaeT NAOCKOCTU HopManu K X, Y Uan Z-ocam, B KOTOPbIX 0ObeKT
6yaet oTpaskeH. KHonka «Mcnonb3oBaTb LLEHTP» BbICTaBUT A1 NJIOCKOCTU KOOPAMHATbLI LEeHTPa
BblAe/IeHHbIX 0ObEKTOB.

[na npepBapuTENbHOrO NPOCMOTPA U3MEHEHUIM 63 NPUMEHEHUA, HAXKMUTE
«MpeaBapuTenbHbIX NPOCMOTP». YTOObI NPUMEHUTE MSMEHEHMUA N 3aKPbITb OKHO, HAaXKMUTE
«OK». YTOBblI OTMEHUTb U3MEHEHUSA, HaxkMuTe «OTMeHa».

. CrpasuTe li_E-J 1

...................... 5

KonupoeaTe

MnocKocTe oTpaseHA (m)

X

]
[t
=

Y = 2,5

Z = 0,125

| Mnonb30BaTe LEHTP |

I Ok H OTMeHa || MpegBapHTENLHEIM MPOCMOTD

[ =

PucyHok 11-2 lnanorosoe OKHO OTpaXKeHus

N3MeHUTH MacIuTad u KOIIUPOBATDb

OKHO MacwTaba ucnonb3yeTca A8 U3MeHeHUs pasmepa 06beKToB. YToObl UI3MEHUTL pasmep,
BbIMONHUTE CeAylolLme AeNCTBUA:

1. MpaBoi KHOMKOM MbIWK KAUKHUTE MO 06beKTy(am).
2. B meH1o BbibepuTe «MacwtabupoBaTtby.
3. OTKpoeTca oKHO mMacwwTaba, Kak NoKasaHO Ha pUCyHKe PucyHok 11-3.

«PexXnm» 3aaaeT, HE06X0ANMMO U3MEHUTL pa3smep 06bEKTA UK CO34aTb KONUM OOBEKTOB U
N3MEHUTb UX pasdmepbl. «MacwTabupoBaTb» 3a4aeT KO3PPMLMEHTbI B HanpasaeHuax X, Y uam
Z. «ba3oBanA ToOUuKa» 3a4aeT TOYKY, N0 KOTOpon bByaeT BbINONHATLCA MaclwTabmupoBaHue. KHomKa
«Mcnonb3oBaTb LLEHTP» BbICTaBUT A1 6230BOM TOUYKM KOOPANHATLI LEHTPA BblAENEHHbIX
06BbEKTOB.

[na npeaBapuUTENbHONO NPOCMOTPA U3MEHEHUI 6E3 NPUMEHEHUSA, HAaXKMUTE
«MpeaBapuTenbHbIii NPOCMOTP». YTOObI MPUMEHUTD U3MEHEHMA U 3aKPbITb OKHO, HaXKMUTE
«OK». YTOObI OTMEHUTb U3MEHEHUSA, HAaXKMUTE «OTMEHa».
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r
Macwrabuposate ofbekTol I&

") KonupoBaTb  Konwd4ecTso Komuit: | 1
MacwTabupoBaTE
X 1,0 ¥i 1,0 £ 1,0

Basosan Todka (m)

¥: [-3,0
i 9,5 l Mcnonb30BaTe LEHTD
Z: |-0,125
QK H OTMeHa H MpegBapMTENEHEIM NPOCMOTR

[=

PucyHoK 11-3 fluanoroBoe 0KHO MU3MEHEHUA MmacluTaba

OKHO Bpalll€HUA U KOIIMPOBAHHUA

OKHO BpallleHMA UCNONb3YeTCa A5 NOBOPOTa 06BbEKTOB. YTO6bI NOBEPHYTh OB BEKT, BbINOAHUTE
cneaytwouime oencTeumA:

1. MpaBoi KHOMKOM MbIWW KAUKHUTE N0 06bekTy(am).
2. B meH1o BblbepuTe «MOBEPHYTbY.
3. OTKpoeTcA OKHO NOBOPOTA, KaK NOKa3aHO Ha puUcyHKe PUCYHOK 11-4.

«PexXum» 3agaeT, He0H6X0AMMO NOBEPHYTb OBBEKT UM CO34aTb KONMUN OBBEKTOB N NOBEPHYTH
nx. «BpawieHue» No3BoNsET NoAb30BaTE/IO 334aTb OCb, BOKPYF KOTOPOI ByAeT BbINONHATLCA
BpalleHne, 1 yros NoBopoTa (NPOTMB YaCOBOM CTPEIKN — MOJIOXKMUTEIbHOE 3HaYeHue).
«Bba3oBas TouKa» 3a4aeT TOUKY, BOKPYr KOTOPOM BbINOHAETCA BpaleHne. KHonka
«Mcnonb3oBaTb LEHTP» BbICTaBUT AN 6a30BOI TOUKM KOOPAMHATbI LLEHTPa BblAENEHHbIX
0bbeKTOB.

[na npepBapuTENbHOrO NPOCMOTPA U3MEHEHUIM 6e3 NPUMEHEHUSA, HAXKMUTE
«MpeaBapuTenbHbIX NPOCMOTP». YTOObI NPUMEHUTL U3MEHEHMA N 3aKPbITb OKHO, HAXKMUTE
«OK». YT0ObI OTMEHUTL U3MEHEHUA, HaXkMUTEe «OTMeHa».
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MNoeephyTs obbekThl I&

BpaweHue
Do X &Y @2
Yron (%) (0,0

BazoBan Todka

X: |-3,0m
¥: |9,5m [ Wnonb30BaTe UEHTR
Z: |0,125m
QK H OTMEHE H MpegBapUTENEHEIM NPOCMOTR

PucyHok 11-4 luanoroBoe OKHO MHCTPYMEHTA NOBOpPOTA

BuauMocTb 06 bEKTOB

YacTo ecTb HEOBXOAMMOCTb OTK/IOYUTL OTOBPAXKEHNE Ha CLLeHe OTAe/bHbIX 0OBEKTOB,
Hanpumep, CKPbITb KPbILY 34aHUSA, YTO6bI HbINO BUAHO BHYTPEHHWE aeTanu. B nlobom Buae,
KWK NPaBOM KHOMKOWM MbILLM OTKPOET MEHI0, B KOTOPOM MOXHO BblbpaTb ciegytolume
BO3MOHOCTMU:

e CKpbITb 06beKT(bl) — OTK/tOYAET OTOOParKeHNe BbIbPaHHbIX 06 BEKTOB
¢ [loka3aTb 06beKT(bl) — BK/IOYaeT oTobparkeHue BbibpaHHbIX 06bEKTOB

¢ OtdunbTpOBaTb 06BEKT(bI) — OTKAIOUYAET OTOBPaXKeHNE BCcex 0O6BHEKTOB, Kpome
BblAENEHHbIX

¢ [loKasaTb Bce 06beKTbl — BK/lOYAET OTO6pa)'KEH ne BCcex 06BHEKTOB.
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'maBa 12. /lonmo/IHUTeJIbHbIE I'a3bl

Fa3bl MOTYT UrpaTb PA3IMYHYIO POab B Mogenu PyroSim. Hanpumep, KoanyecTso razoobpasHbix
NPOAYKTOB HEABHO 334aeTCA U OTCNEKMBAETCA BO BPEMS FOPEHUA Yr1eBOL40POAHbIX TOMN/MB.
[na atoro FDS mogenupyeT un oTcnexkmsaeT Tpu Buaa rasos: AIR (Bo3ayx), PRODUCTS
(npoayKTbl ropeHua) u FUEL (Tonanso). 9Tn Tpu BUAA ra3oB MOTyT MCNO/b30BaTbCA rAe-To elle
B MOZAE/M, KaK U UX OCHOBHble KomnoHeHTbl: OXYGEN (Kucnopog), CARBON DIOXIDE
(yrnekucnbiii ras), WATER VAPOR (BoasHou nap), NITROGEN (asoTt), CARBON MONOXIDE
(yrapHbiv ras) n SOOT (carka) — UX MOXKHO YKa3blBaTb NPU 334aHUU BbIXOLHbIX AAHHbIX.

PyroSim gob6asnaeTt B Mogenb BCce BUAbI ra3oB, KoTopble FDS 3aaaeT KOCBEHHO. 3TH rasbl
Y4aCTBYIOT B XMMUYECKUX PEAKLMAX, U HE CMOTYT MCMOIb30BaTLCA, €C/IN MX HE YKA3aTb ABHO.
MockonbKy PyroSim noruyeckn onpegenset, HE06Xo0AMMO UKW HET BKAKOUYUTb rasbl BO BXOAHOM
dann FDS, BaXKHO NOHMMaATb, B KaKMX Cy4Yasx razam HeobxoamMmo 6biTb 3anncaHHbIMKU B dain.
ByayT ABHO yKa3aHbl rasbl, y4acTBylOLLME B O4HOM U3 CAeyIOLWUX NPOoLLeCCOoB:

1. Tla3sbl c He-HyneBol HauanbHo maccoBoit gonei.

2. O6nacTb HA4Ya/IbHbIX 3HAYEHMI BKAKOYAET MACcCOBYHO A0/t rasa (cm. rnasy Mnasa 19).
3. ungKue yacTmupl CCbINAOTCA HA rasbl (cm. rnasy Mnasa 14)

4. Ta3bl BNPbICKMBAIOTCA Yepes NOBEPXHOCTb NPUTOKa (cm. rnasy [naBa 7)

5. Martepuan co3gaert rasbl B MTMPOINTUYECKON peakummn (cm. rnasy nasa 6)

6. ®unbTp HVAC nornolaer HekoTopsble rasbl (cm. rnasy Mhasa 17)

Fa3amuM MOXKHO ynpasasaTb B MeHio « Moaenb» — «PegakTupoBaTb rasbl». 114 co34aHNA HOBbIX
razos HaxkmuTte «Co3aaTtb» 1 BbibepuTe, XOTUTE Bbl CO34aTb NPOCTOM ra3 UM CMeCh.

IIpocThie ra3nl

MpocTble rasbl MOryT OTC/IEXNBATLCA UHOUBUAYANIBHO UM B KaYeCcTBe KOMMOHEHTa bonee
CNOXHbIX CMecel rasos.

Y106bI OTPEAKTUPOBATL NPOCTOM ras:
1. B meHo «Mogenb» Bbibepute «PeaakTMpoBaThb rasbl...».

2. Ha BKknagke «Mpoctblie» 3agaiite « MoNeKyAAPHYIO maccy» rasa. TaKKe Bbl MOXKeTe
334aTb XMMMYeECKYIO dopmyny, ecnm cobmpaeTecb MCNONb30BaTb ra3 B peakuum
ropeHus.

3. Ha Bknagke «Baskoctb/anudpdy3mBHOCTb» 3aaaliTe «BA3KOCTb» Uan «AudpdysnBHOCTb»
rasa. BenamumHa moxet ObITb MM NOCTOAHHOM, UM 3a4aHHON B BUAE GYHKUUMK
(ncnonb3yiTe 3HaYeHUe «CneunanbHbIN» B PAaCKPbIBAOWEMCA CIUCKE A8 OTKPbITUSA
AO0MNONHUTENBHOM Tabaunupl. TaKXKe 34eCb MOXKHO 3a4aTb NapameTpbl JleHHapaa-
[»xoHca.

4. HekoTopble rasbl NOrNOLWAT UK BbIAENAIOT TENIOBOE U3yUYeHUe. B 3Tux cayyasx
MOMKEeTe 334aTb «3aMeHUTeNb AR pacyeTa U3NlydeHUA» Ha BKNaake «U3nyuyeHme».
Torpa ras 6yaeT UCNosib3oBaTb CBOMCTBA MOI/NOLWEHUA YKa3aHHOro 3ameHuTens. Jlyywe
MCMNO/1Ib30BaTb 3aMEHUTE/Nb C MOIEKYIAPHBIMU CBOMCTBAMM BIM3KMMU UCMOIb3YEMOMY
rasy.
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[na yyactma B ocaxkaeHnn asposona moaenu FDS, noctasbTte dnar «Aapo3onb» Ha
BKNaaKe «Caxa». Ecam ncnonbsyetca moaenb 0CaxKaeHua, Bbl TaKXKe MOXKeTe 334aTb
«MnoTHOCTbY, «MpoBOAMMOCTb» N «CpeaHuii anameTp».

Bknagka « nakoctb» ncnonb3yerca ANA 3a4aHMA TENA0BbIX CBOMCTB UCMAPALOLLMXCA
XKUAOKMX Kanenb. imenTe B BUAY, YTO 3TU BE/IMYMHbBI UCMOIb3YIOTCA TONbKO Mpu
ncnpasneHumn Kanenb. Ana [ononHnTeNbHOM MHPOPMaLLMKM O 3343aHUM UCNAPEHUSA
KUAKNUX Kanenb cm. rnasy Mnasa 14.

Ha Bknagke «las» 3agatotca napameTpbl, OTHOCALWMECA K IHTAIbNUW ra30B. JHTaNbNMKA
3a4aeTca KombuHaumel napameTpoB «YaenbHaa Ten10emMKocTby, «basoBas
Temneparypa» 1 «basoBas saHTanbnuA». MoapobHee 0 pacyeTe 3HTANAbNMM PaccKasaHo
B pyKoBoAcTBe nosb3osatensa FDS.

CMmecu ra3sos

CMmecb ra3oB MOXHO 3a4aTb Kak Habop N1t060ro KoanyecTea NPOCTbIX ra3oB. MOCKO/bKY BCe
rasbl B MOAE/IM OTCNEKMBAIOTCA YPAaBHEHUAMMU NEPEHOCA, UCNO/Ib30BaHNE CMeCcel No3BonseT

YMEHbLUMTb BPEeMs pacyeTa.

[na cosgaHna cmecum rasos:

P w N E

B meHto «Mopaenb» BbibepuTte «PeaakTMpPOBaTh rasbl...».
Haxkmunte «Co3partb».
Bbibepute «Cmecb».

HaxXmute «OK».

[ns penakTMpoBaHUA cMecei rasos:

1.
2.

B meHto «Mogenb» BbibepuTe «PegakTMposaTtb rasbl...».

Cmecam He NpucBamnBaeTcs GUKCUPOBAHHbIX 3HAYEHMI, KaK NPOCTbIM razam. Moaenb
noay4yaer 3Ty UHGOPMaLMIO N3 KOMBMHALMN KOMMOHEHTOB cMmecu. Ha Bkiaake «Cmecb»
Bbl MOXETe 334aTb CMeCb IM60 Kak «MaccoBylo A0NI0» MO0 Kak «OB6bEMHYIO AONIO».
B ntobom cnydae B Tabavue npMBeaeHbl BCe MMetoLwmecs NpocTble rasbl U UX 40U B
cmecwm.

anI MCNO/Ib30BaHUM CMECEN pPeEKOMEHOYETCA BbINO/IHUTb onpeaenieHHblIE ,CLGVICTBMH AanA

YMEHbLWEHNA CNIOXKHOCTU MOAENN. Ana YMEeHbLUIEHNA PaCYETHOIO BpEMEHMN:

1.
2
3.
4

5.

B meHio «Mopgenb» BbibepuTte «PegakTtupoBarb rasbl...».
Ecnun npocTtble BUAbI ra30B MCMO/b3YHOTCA TO/IbKO B COCTaBe CMecen, BbibepuTe 3Tu rasbi.
Bbigenute BkNagKy «[JONONAHUTENbHOY.

OobasbTe ctpoky LUMPED_COMPONENT_ONLY = .TRUE B cnncok «JononHutenbHblie
nonsay». MogpobHee o gonoNHUTENbHbIX NapameTpax FDS B rnase MnaBa 22.

HaxXmute «OK».

BbInonHUTE 3Ty NPOBEPKY A/1A BCEX MPOCTbIX ra308, YTOObI YMEHbLUIWUTL KOJIMYECTBO pPeLLaeMbixX

YPaBHEHWI NEePEHOCa U CyLLLECTBEHHO YCKOPUTb MOAENMPOBaHME.
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I'maBa 13. Peakunuu

lnaBa nocesweHa 0630py Toro, Kak HeobxoAMMO 3a4aBaTb ropeHune (peakumm c
Mcnonb3oBaHWEM NAapoB TONMBA M Kucaopoaa) B PyroSim. bonee noapobHble ob6cyKaeHUs
3TOro BONpoOcCa npueeeHbl B PyKOBOACTBE Nosb3oBaTena FDS un TexHMyeckom pykoBoacTBe
FDS.

Kak onucaHo B pyKOBOACTBE M0/1b30BaTe/A, YacTbl MCTOYHMK NyTaHULbl B FDS — pa3nnumne
MeXKAyY ropeHnem B ra3osom ¢ase 1 NMPoM3om B TBepaon ¢ase. MNepBbii OTHOCUTCA K
peaKkunmn mexay napamm Tonamea U KUCA0POAOM, NOCNEAHUA — K TeHepaLMm NapoB TONnea ¢
NOBEPXHOCTM TBEPAOIr0 MaTepmana ian XUAKoCcTU. Peakunmn 3agatoTca B OKHe «PegakTMpoBaTtb
peakuyuu» B PyroSim.

NHTepderic PyroSim noanepuBaeTt TO/IbKO OAHOLIArOBble, YyNpaBasemble CMeLlMBaHNEM
MOAENN TOPeHUA, ANA pacdeTa NpeobpasoBaHMA NAPOB TOMNNBA OT NOBEPXHOCTU €ro
NpPOUCXoXAeHUA B Npouecce ropeHuns. B FDS 6 4onoAHUTENBHO eCTb PeaKLMN C KOHEYHOM
CKOPOCTbIO MPOTEKaHUA, rae B NpoLecce ropeHna y4acTBYIOT OTAe N bHble rasbl, KOTopble
OTCNENKMBAKOTCA U 334a0TCA NO-OTAENbHOCTU. Peakumm ¢ KOHEYHOM CKOPOCTbIO
pPeKoOMeHA0BaHbl TO/IbKO A/1A NPAMOro YncaeHHoro mogenmposaHua (DNS). Mogens nonm 8
cMecu ncnonblyetca bosnee YacTo.

MpumeyaHue nepeBoAUYMKa: NPOLLECC 334aHMA PEaKLMIA Ha OCHOBE AAaHHbIX U3 POCCUIACKUX
CMPaBOYHMKOB NOAPO6HO OMMCaH B AOKYMEHTE
http://www.pyrosim.ru/download/Firecat FDS fireload lib.rar

MoaeJsb J0JI1 B CMeCH

B FDS ecTb ABa cnocoba onucaHma ropeHns: Nepsblit — 3a4aTb CKOPOCTb TENNOBbIAENEHNSA C
egmHuubl naowaamn (HRRPUA) KaK CBOMCTBO NOBEPXHOCTU, Apyran — 3a4aTb TENA0TY peakumm
cpegm Apyrux napameTpos, Kak CBOMCTBO MaTepuana. B o6oumx cnyyaax Mcnonb3yetcs Moaenb
00N B CMecH.

CKOpOCTb TEN/I0BbIAENEHMA — NPOCTENLLMI cnocob onncaHua ropeHua. Bee, yto Heobxoanmo —
CO34aTb NOBEPXHOCTb FOPEHMA C HEOBXOAMMOM CKOPOCTb TENI0BbIAENEHMA (CcM. rnasy MnaBsa 7).
Ecnv B Moaenu He 3a4aHO HUKAKMX peakumii, B Kayectse Tonanea byaeT MUCno/ib30BaThCs
nponaH. Ecnv 3agaHa peakums, To oHa byAeT MCNoIb30BaTbCA A/1A pacyeTa NPOAYKTOB
ropeHums.

B moaenu nonmn B cmecu peakuus BbirnaguT B BUAE:

PucyHok 13-1 YpaBHeHue peakuum

Mpn MCcnoNb30BaHMM 3TOM peaKkuum oTcnexmaatoTca rasbl AIR (Bo3ayx), PRODUCTS (npoayKTbi
ropeHus) n FUEL (Tonnmeo). Kpome TOro, oTcnexnBatoTcs X OCHOBHbIe KOMNOHeHTbl: OXYGEN
(kncnopog), CARBON DIOXIDE (yrnekucnbint ras), WATER VAPOR (BogaHoi nap), NITROGEN
(a3oT), CARBON MONOXIDE (yrapHbii ras) n SOOT (caa) — X MOXKHO yKa3biBaTb NPU 3a4aHUN
BbIXOAHbIX AaHHbIX. Ba}KHO NOHMMAaTb, YTO 3TW rasbl HE OTCNEKMBAKOTCA BNPAMYIO, U HECKOJIbKO
OT/INYAIOTCA OT APYrMX BUA0B, KOTOPbIe MOFYT Ha3blBaTbCA TakXe. Hanpumep, AobasneHune
OONONHUTENIbHO OTCNEXMBAEMOTO ra3a «KMCNOPOA» He NPUBEAET K TOMY, YTO B Moaenu byaet
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6onblie Kucnopoza gna ropeHus. B aTom cnyvae nmeet 3HaYeHMe TONIbKO KUCN0POo/, B COCTaBe

cmecu «Bo3ayx». [lononHUTeNbHO O BUAaxX B rnase Mnasa 12.

Monb3oBaTenb 3343€T XMMUYECKYIO GOPMYNY TOMANBA, @ TaKXKe L0M YrapHOro rasa, CaXu u
BOA0POAA, M KOZIMYECTBO BOAOPOAA B CaXKe.

Ana pegakTMpoBaHuA peakunm:

1.
2.

B meHio «Mopgenb» BbibepuTte «PesakTMpoBaTb peakuun...».

Ha Bknaake «TonamnBo» 3agante AMH6O KONMYECTBO aTOMOB B YPAaBHEHUUN peaKkLUn, Nam
pearunpytowme rasbl. Mo ymonyaHuto PyroSim gobasnset ras c HazsaHuem REAC_FUEL B
KayecTBe rasa 4/a Tonamea No ymondaHuto. Ecaum rasbl He 3agaHbl B FDS, TO MOXHO
3a4aTtb TonAmnBa. O6paTuTe BHUMAHUE, YTO HE BCE KOCBEHHO 3aZaHHble rasbl y4acTBYOT
B peakuuu. Mpumep peakumm ana nonmypeTaHa npmseaeH Ha pucyHke PUcyHok 13-2.

Ha Bknagke «MopaBneHne ropeHUA» Bbl MOXeETe BKAOUYUTbL NOAABEHNE FOPEHUA U
3afaTb 3HayeHus «Kputuueckon Temnepatypbi» 1 «TemnepaTtypbl
aBToBOCN/IaMeHeHuA». BKnagKa nokasaHa Ha puUcyHKe PucyHok 13-3.

Ha Bknaake «Mob6o4vHble NPOAYKTbI» Bbl MOXeTe BblOpaTb BblAe/eHMUE SHEPTUM
3agaetca Anbo «Ha eaMHULY maccbl Kucnopoga» nam «TenaoTy cropaHua». Takxe Tam
3a[aeTcA 4014 YrapHOro rasa, BogopoAa M CaXu. 3Ha4eHUA gna NnosinypeTaHa NnokasaHbl
Ha pUCyHKe PucyHok 13-4.

PegaktuposaTe peakumm >

Tonnveo  Mopasneqwe ropeHiA  MobodHbie NPoAYKTEL  JONONHUTENLHD

Twn Tonnuea: MpocTas XxMMUYeCKasa MogEenb e
TOmas0 JOMMEHO COgesaTe Tomero O, O, Hu N,

CocTas
ATOMEI yrnepoaa: 1|
AToOMBI BOAOPOAE: 4

AToMbl KMcnopoaa: (0,0

ATOMBI 330Ta: 0,0

Coznatb...

AobaeuTe 13 GubnuoTewM. ..

BREAC ID="Pearumal’, FUEL="REAC_FUEL', FORMULA='C1H¥/
MepeuMeHOBaTD. ..

YaanuTb...

MpUMEHUTE OTMeHa

PucyHok 13-2 Bknagka «Tonaneo» OKHa peaakTUPOBaHUA peaKLuii
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PejakTipoBaTe peakLm >

Tonnueo [M0ASENEHWE FOPEHWA  MofouHble NPOAYKTEl  JONONHHUTENLHD

BKMOYMTE NOAEENEHUE FOPEHNS

KpUTHYeCKaA TeMNepaTypa nnamMed: | 1327,0 =C

TeMnepaTypa asToBOCMNaMEHEHMA: 0,0=C

Coznatb...
NofaeuTe U3 BubnuoTerM, ..
BREAC ID="Peakumal’, FUEL="REAC_FUEL', FORMULA='C1H%/

MepeuMeHOBaTD. ..

YaanuTb...

MpUMEHUTE OTMeHa

PucyHok 13-3 Bknapgka «lopaBneHne ropeHUA» OKHa peaKTUPOBaHUA peaKkuuin

PegaktuposaTe peakumm >

Tonnueo lNMoaaBneHWe ropeHua MofoYHeIE NPOAYKTE HdononHUTENEHD
BelaeneHue sHepriu:
(@) BoloeneHWe SHEPriM Ha EAWHWLY MACCEl KMCIOPOAE: 1,31E4 k1 kg
() TennoTa cropaHns: 0,0 kJfkg
|:| Hdona Many4eHua: 0,35

[] 3+epria ana WAEANLHOA peakL (Bes yueTa BripaboTi CO, H mam CamnM)

BrineneHmre CO {Ym}l: 0,0

hd Bownenenwe cam (Y ):  |0,01)

Co3naTh... Lona ecpopona: 0,1
AobaeuTe 13 GubnuoTewM. ..
BREAC ID="Peakumal’, FUEL="REAC_FUEL', FORMULA='C1H4', S00T_YIELD=0.01/

MepeuMeHOBaTD. ..

YaanuTb...

MpUMEHUTE OTMeHa

PucyHok 13-4 BknagKa «Mo6ouyHble NpoAyKTbl» OKHA peAakTUPOBaHUA peaKLumii
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JIbIM, 3a/IlaHHBII M0JIb30BaTeJIEM

PyroSim no3sonseTt nonb3oBaTeNto camomMy 3a4aTb NapameTpbl AbiMa. 1A 3TOro Hy*KHO
CHAyva/la co34aTb rasbl € 3a4aHHbIM KO3OPUUMEHTOM MACCOBOTO NOMNOWEHUA. ITU «AbIMOBbIE»
rasbl Tenepb MOTyT BMPbICKMBATLCA B JOMEH KaK 1 Apyrue Buabl ra3os. [leTekTopbl AbiMa MOTyT
YNI0BUTb 3TW AbIMOBbIE ra3bl, €C/IN 3TO YKa3aHO B MOAENN AATYMKA, peSaKTUPYEMOW B
«PepaKTupoBatb Moaesib A4bIMOBbIX AAaTYMKOB» B MeHI0 «YCTpoiicTtBa». HakoHeul, ecin B
Smokeview 3T rasbl 4OMKHbI OTCNEKMBATLCA KaK AblM, TO B MeHI0 «FDS» B okHe «MapameTpbl
MOAENNPOBaHUA» Ha BKNaAKe «BbIXogHble AaHHble» BbibepuTe HYXKHbIW ra3 B BbiNaAatoLem
cnucke «BennumnHa apima». melite B BUAY, YTO A1A OTOOPAXKEHUA AbIMa MOXHO Bbi6paThb
ntobyro cmecb rasos, B TOM YMC/Ie KUCNOPOA, BOAAHOM Nap M Apyrue rasbl, 3aaHHble B peaKkunm
B ra3oBoii ¢ase.
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I'maBa 14. YacTtuusbl

PyroSim nogaep:<uBaeT Tpu TUNa YacTul,: 6e3maccoBbliii TPACCUPOBLLMK, XKUAKUE YacTULbI U
TBEepAble YacTuubl. ANA co34aHMUA HOBbIX YacTUL;:

1. B meHio «Mogenb» Bbibepute «PeaakTMpoBaTb YacTULbl...».
2. Haxmwute «Cozpgatb».

3. B none «Tun yactuu» BbibepuTe HYyXKHbIN TUN.

4

Haxxmute «OK»

be3MaccoBbIM TPACCUPOBLIUK

Be3maccoBble Tpaccupyowme YacTuLbl UICMONb3YHOTCA ANA OTCAEXKMBAHMA BO34YLWHOIO NOTOKA
B MoAenu. Ix MOXHO MCNoab30BaTb C MOMOLLbIO GYHKUMM BNPbICKMBAHMA YACTUL, Ha
MOBEPXHOCTAX TUMNA «TOPEeJIKa», KHarpeBaTeb/0XNaauTenb», KNPUTOK» U K MHOTOCN0WHAnA
NOBEPXHOCTb». TaK}Ke MX MOXKHO MCMOIb30BaThb B 061aKax yacTuy,

Mo ymon4aHuio PyroSim ncnosib3yeT YepHble YacTuLbl C Ha3BaHNEM «TPaCCUMPOBLLMKY». YTOObI
MCMNONb30BaTb NO/b30BaTE/IbCKME YACTULbl B MOAENNPOBAHUM, Bbl MOXKETE U3MEHUTb
napameTpbl YacTUL, NO YMOYAHUIO UM CO34aThb HOBYHO YacTuuy. MapameTpbl YacTul,
cneaytoume:

Mapametp OnucaHue

UseTt LBeT yactuy,

AnntenbHoCTb Bpems, B TeueHMe KOTOPOro Kan/in 3TOro TMna oCTaroTCA B
Mmogenu.

KoadppuumeHT BbIGOPKM KoaddpuumneHT BbIbOPKM ans BbixogHoro daina. Mpwu
3HavyeHuu -1 ncnonbsyetcA 3HadeHme FDS no ymonyaHuto
015 J@HHOrO CBOMCTBA. YCTAHOBUTE LLe/I0e 3HaYeHne
6osblie 1 4TOObl YMEHbLIUTL Pa3mep BbIXOAHbIX AaHHbIX.

Kujakuve Kanin

Mcnapatowmecs Kuakme Kanam MmoKHO UCMoNb30BaTb B MOAENAX CTPYW CNPUHKNEPOB U
bOPCYHOK oNA 3a4aHUA UHAMBUAYANbHBIX CTPYI. TaKkKe UX MOXKHO MCNO/b30BaTb B 06/1aKax
4aCTUL, M Ha MOBEPXHOCTAX, KOTOPbIE NOALEPKMBAIOT BNPbICKUBAHWUE YaCTUL,

OnA 3agaHns KUOKNX Kanefib HYXKHO 3a4aTb ra3bl. 9TO MOXKET ObITb OAMH U3 BCTPOEHHbIX BUAOB
rasos B Tabaunue 11.1 pykosoacTsa nonb3osartena FDS, nan 3agaHHbIM nonb3oBaTesiem ras.
Ecnu rasbl He BCTPOEHHbIE, TO HY)KHO 3a4aTb *KUAKNE CBOMCTBA A/1A ra30B.

OnA pefakTMPOBAHUA KUAKUX CBONCTB ra3os:

B meHto «Mogaenb» BbibepuTte «PeaakTupoBaTtb rasbi...»
BbibepuTe npocTble rassbi.

MepenanTe Ha BKNagKy « KNaKocTb».

3anonHUTe NOAA Ha BKNAAKE.

LA A

Haxkmute «OK».

Hunakne napameTpbl 414 ra3os:
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Mapametp

OnucaHue

YaenoHaa TensioeMKocTb

YaenoHaa Tenn0emMKocCTb Kanenb

MnoTHOCTL

MNnoTHOCTb Kanenb

TemnepaTtypa ncnapeHmsa

TemnepaTypa KMMNeHMA Kanesnb

Temnepatypa nnaBneHms

Temnepatypa nnaBneHns/3amep3aHuns Kanenb

Tennota ncnapeHusa

TennoTa ncnapeHua Kanenb

3HTanbnNuA obpasoBaHuA

Tennota ob6pazoBaHuA rasa

H-V 6asoBasa Temnepatypa

TemnepaTypa, CBA3aHHanA C TEN10TOM UcnapeHns

CBOWCTBA XUAKNX YacTu1L, 334at0TCA B OKHE peflakTopa YacTuLl,.

Bknaaka « XngKoctb»:

Mapametp OnucaHue
la3bl [a3bl, 3a4atoLWMe TenoBble CBOMCTBA YacTuUL,
[BuxKeHune OnpegeneHune, MOryT N YaCTULbI ABUTATLCA NN

ABNIAKOTCA CTaTUYHbIMWN, UTPaA POJIb NPenATCTBUA ANA

noToKa
Bknagka «PacnpepeneHue no pasmepam»:
Mapametp OnucaHue

MeauaHHbIN AnameTp

MeamnaHa 06beEMHOro AMameTpa KaxKaoMn YacTmubl

PacnpeneneHue

PacnpegeneHuve anameTpos YacTumLy:
- MOCTOSIHHbIM

- Po3nHa-Pemnepa

- NToroHopma/sbHoe

- Po3snHa-Pemnepa-noroHopmanbHoe

MWHUMaNbHbIN gnameTp

Kanaun c ANaMeTpom, MeHbWNM MUHUMANbHOTO,
CYHUTAOTCA NCNapeHHbIMU 3a OAUH LWar BpemeH

MaKcumanbHbIN AMameTp

Kanaun c ANaMETPOM, 6osblINM MaKCMMa/IbHOTO,
CYMUTAIOTCA pa36MTbIMM 3ad O4UH War spemeHun

Curma D

LLInpnHa noroHopmanbHOro pacnpegeneHus

lamma D

LLnpwuHa pacnpeneneHusa PosnHa-Pemnepa. Yem 6onblue
3HaYeHMe, TeEM yxKe pa3bpoc pa3mepoB YacTuUL, BOKPYT
MeAMNaAHHOro 3HaYeHuA

Bknagka «OKpacKa»:

Mapametp

OnucaHue

Mo ymonyaHuio

MNo3Bonset FDS BbIOpaTh LUBET YacTULbI

3agaTb

Monb3oBaTe b BbIOMPAET LBET YacTULbI
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Mo CBOMCTBY Kanenb Bb|6|/|paeT OANH NN HECKOJIbKO CKa/ZIAPHbIX BE/TUYUH,
MCcnoab3yemMbiX 4N1A OKPaACKKU HacCTul,

Bknagka «BnpbicKuBaHue»:

Mapametp OnucaHue

AnntenbHocTb Bpems, B Te4eHMe KOTOPOro Kanam 3TOro TMna ocTatoTca B
Mmozenu.

dakTop BbIOOPKM KoadodumumneHT BbIOOPKM gna BbixogHOro dpanna. Mpu

3HayeHuu -1 ncnonbsyerca s3HadeHme FDS no ymonyaHuio
ONA J@HHOrO CBOMCTBA. YCTAHOBUTE LLe/I0e 3HaYeHne
60nblwe 1 4Tobbl yMEHBLWNTb Pa3Mep BbIXOAHbIX AaHHbIX.

Kansm TonsinBa

HunaKne yacTuubl MOTyT BNPbICKMBATLCA B LIOMEH KaK UCMapAoWwMeca 4YacTmLbl TONJMBHOIO
rasa, Kotopble 6yAyT cropaTb B COOTBETCTBUM C MOAE/NbIO FOPEHUSA, 3alaHHON B aKTUBHOM
peakuunun. YTobbl 334aTb YacTMLbl TONANBA, BbibepuTe oA XKUAKOM YacTULbl TOT XKe ras, 4To
«la3 TonauBa» B aKTMBHOM peaKkuuu (cm. MNasa 13). Hanpumep, ecau ras Tonamea B peakumm
3a/iaH «MeTaH», BbibepuTe «MeTaH» TaKXKe B CBOMCTBAX YacTuubl. ECm akTMBHaA peaKkuma
NCNOJIb3YyET «MPOCTYI0 XMMUUECKYIO moaenb», Bbibepute REAC_FUEL ana yactuupl.

TBepable YaCTHILbI

PyroSim obecneunBaeT 6a30ByI0 NOAAEPKKY TBEPAbIX YacTUL, TBepAble YacTULbl AO0NXKHbI
CCblNaTbCA Ha NOBEPXHOCTb, A/1A KOTOPOM 3aAaHbl TenodU3MYECKME N FeOMETPUYECKNE
napameTpbl. TBepapble YacTuLbl MOTYT UCMO/b30BaTbCA A/19 MOAENNPOBAHNA PA3NYHbIX
NPWNOXKEHUI TenaonepeHoca, CONPOTMBAEHMA M pocTa. BONbLIMHCTBO NapaMeTpos,
YHUKaNbHbIX AN TBEPAbIX YaCTML, A0XHbI BbITb ONMCaHbI Ha BKAagKe «[ONONHUTENBHOY, CM.
Fnasa 22. Ans 6onee noapobHoit nHpopmaumm obpatntecb K pykoBoacTsy nonb3osartens FDS.

AKTHBaNUA

O6bI4YHO BMPbICKMBAHWUE YACTUL, B LOMEH YNPaBAAETCA MOBEPXHOCTbIO UM 06BbEKTOM, C
KOTOPOro NpomncxoamT BNpbICKUBAHME, HANpUMep, BEHTUNATOPOM, UK MOBEPXHOCTLIO NPUTOKA
nnn obnakom yactuu,. Kpome Toro, BNpbICKMBAHME MOXKET YNPaBAATLCA YCTPONCTBOM WU
3flemeHTOM ynpasaeHua. MogpobHocTh B MnaBa 15.

'106a/1bHBIE NapaMeTPbl

EcTb ABa rnobanbHbIX NapameTpa, Kacakwmxca 4actTuu, B okHe «MapameTtpbl
mogenupoBaHua». MNepsblit — «Kanam ucuesaloT Ha NOAY» — UCNOb3yeTcA, YTObbI Kanau He
CKan/MBaAnCb Ha Noay 06,1acT MoAENMPOBAHMA. 3HAYEHME NO YMONYAHUIO KBKIHOYEHOY.
BTopoi napameTp — «MaKcMmanbHOE KOIMYECTBO YaCTULL HA CETKY» - MOXKET bObITb
MCMNONb30BaH A/1A 334aHNA BEPXHEro Npeesia KOIMYecTBa YacTuL, paspelleHHoro B 1toboi
CeTKe mozenu.

Oo6J1aKa yacTuiy,

Ob6nako yacTuu, obecneymBaeT BOSMOXKHOCTb BNPbICKMBATb YacTMLbl B MOAE b OGO B 061acTb
NPAMOYro/ibHOM GopMmbl, MO0 B KOHKPETHOM TouKe. YacTuubl moryT AMbo cyllecTBoBaTb C
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Ha4asa moaennpoBaHuAa, nmbo BNPbICKMUBATLCA nepnoan4ecku. YT106bI CcOo34aTb obnako 4yactuu,

B MeHto «Mopgenb» Bbibepute «Co3aaTtb 06aaKko yacTuy» 1 3agaiite obnactb Yactuu, 1mbo
«106aBUTb PacnoNoXKeHUe YacTULbI», YTOObI 334aTb TOUKY A/1A YacTul,. byaeT oTKpbITO

AMNanoroBoe OKHO, KaK Ha pUcyHKe PucyHok 14-1.

CeolcTea obnaka 4acTuy,

28

Obwme | [eoMeTpHA | ﬂononHMTeano|

Onwucatue: | Sl r=Ta gt

Mpynna: 4B Mogens -

Yactuua: | TpaccMpoBLLME [ PeAaKTMPOBATE YaCTHUbL.. .

Moac4eT Kanens

(@) MnoTHOCTE: 1,0E4 Karna/m3

(7 Kanmafaqedik: |1 Cell-centered
(7} MocToAHHoeE: 100
EnpeickHBaHKe

(@ Pasosoe BnpbickuBanke () MNeproandeckos BNPEICKUBEHWE

Macca Ha ofbem: | 1,0 kgfm?
[PaHHLEI
MEHAMYM X2 0,0m MUHMMYM Y 5,25m MEHMMYM Z: 0,0m
Makoamym X: | 10,0 m Makoamym Y |5,5m Makoamym Z: 3,0 m
)4 ] [ OTmeHa

PucyHoK 14-1 finanorosoe oKHO «CBoiCTBa 061aKa YyacTULL

ObnakKa 4YacTuu MMeIoT c/ieaytoLne CBOMCTBA:

e Yacruuya: Tmn yactuy, BNPbICKNBAEMDIX B obbem.

e [opacuet Kanenb: ynpasaAaeT KOIM4eCTBOM HYacCTul, B obbeme.

¢ MNOTHOCTb: 3343€T KOZIMYECTBO YaCTUL, KaK 0O6bEeMHYI0 NIOTHOCTb (NMpUMeYaHue:

OOCTYMHO, TO/IbKO €C/IN 3a4aH 06bem)

e Kannu/aueikn: FDS BnpbicKMBaeT 06/1aK0 HacTUL, B AYEMKM CETKM moaenin. B Kaxkayto

A4Yeliky FDS BNpbICKMBAET 3a4aHHOE KO/IMYECTBO YacTuL,. JJlono/IHUTEIbHO MOXHO

3a[aTb LLEeHTPUPOBAHME YaCTUL, B AYEMKe.

¢ [locTroAHHOe: 334aeT NOCTOAHHOE KONMYeCTBO YacTuL, B obbeme.

b BﬂpblCKMBaHMeZ KaK 4aCTO 4aCTuLbl BNPbICKNBAOTCA B obbem.

e PasoBoe BNpbICKUBAHUE: HAaCTULbl BNPbICKNBAOTCA OAUH pa3 B Ha4aie

MoAenMpoBaHus. NMapameTp «macca Ha 06bem» 334aeT NOJIHYHO NJIOTHOCTb YacTuL,
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ecnnm reomeTpua 3agaHa 06BEMOM. ITO He 3aBUCUT OT NJOTHOCTU 4acTuy, KoTopan
3a43€eTCA TUNOM HaCTuUL,.

¢ [lepuopuueckoe BNpbICKUBAHUE: YACTULLbl MEPUOLMYECKM BMPbICKMBAIOTCA B TeYEHME
MOAENNPOBaHMA. KAKTUBALMUA» 3a4a€T, KOr4a 4acTulbl MOTyT ObiTb BNPLICHYTHI.
«MHTepBan BNPbICKUBAHUA» 3343€T, KaK YacTo YacTULbl ByayT BNPbICKMBATLCA NOCae
aKkTMBaumu. «Macca Ha Bpemsa» 3343€eT pacnpenesieHMe Maccbl Mo BNPbICHYTbIM
YyacTuuam.

FeomeTpuyecKkme CBOMCTBA, BK/KOYAsA pa3mep M pacrnosioxKeHne ob6bema nuam pacnonoKeHue
TOYKM MOKHO 3aZaTb Ha BKNaake «feometpuay.

HaxmuTe «OK», 4To6bl CO34aTb HOBOE 061aKo YacTuy,. B 2D 1 3D BMAe noABMTCA Npo3payHan
061acTb UM TOUKa.
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I'naBa 15. YcrpoiicTBa

YcTpoiicTBa MCNOb3YHOTCA AN5 3aMUCK BbIXOAHbIX AAaHHbIX B MOAENN UK ANA MOAENNPOBaHMA
OATYMKOB, HaNpPUMep, AbIMOBbIX AETEKTOPOB, CNPUHKAEPOB U TepMonap. Bbl moxkeTe
NOCTPOUTb rpaduKM BEIMUYNH OT BPEMEHM MO YCTPOMCTBAM, UCMONb3YS AaHHble paiina
CHID_devc.csv.

[aT4MKM MOXKHO NepemeLlatb, KONMPOBATb, BPALLATb, MacWTabupoBaTb, UCNONb3YA
WMHCTPYMEHTbI, ONUcaHHble B rnase Mnasa 11. B ocHOBHOM nonb3oBaTtesb NPOCTO Bblaensaet
OZHO NN HECKOJIbKO YCTPOMCTB, KNMKAET NPaBON KHOMKOM MbILM U B KOHTEKCTHOM MEHHO
Bbl6MpaeT «Konuposatb/nepemectTutb». Konnpya yCTPOMCTBO B IMHMIO, U 3aTEM KONupya
JIMHWIO NepneHANKYNAPHO, MOXHO BbICTPO 3a4aTb MacCUB YCTPOMCTB.

Mocne TOro, Kak yCTPOMCTBO CO34aHO, OHO MOKET UCMO/Ib30BaTbCA A1 aKTUBALMMN 0O HEKTOB.
3HayeHWe ANA aKTMBALLMKM YCTAHAB/IMBAETCA B TOM YKe OKHE, YTO M OCTa/IbHble CBOMCTBA
ycTpoiicTea. NoapobHee B rnase [nasa 16.

Kpome Toro, BbIXOAHblE AaHHbIE YCTPOWCTBA MOTYT 6bITb 3aMKCUMPOBaHbI B TEKYLLEM
COCTOAHMM C MOMOLLbIO UCMO/Ib30BAHWNA 31EMEHTOB YNPaBAEHUA. ITO MOMKHO MCMOb30BaTb
ANA co34aHuna 6onee CNOXKHbIX NOTMYECKMX CXEM, HAaMPUMEP, MOXKHO 3adUKCUPOBATb CKOPOCTb
TENNOBbIAENEHNA OT MNaMEHU B TEKYLLLEM COCTOAHUN MPU aKTUBALMM CNPUHKAEPOB.

MpumeyaHmne nepeBoAYMNKA: YCTPOICTBA-U3MEPUTE/NIN B Ta30BOM da3e NCNONb3YIOTCA B
KauyecTBe PacyeTHbIX TOYEK A1 NOy4eHMA AaHHbIX 61OKMPOBaHMA NpU pacyeTe
MHAMBUAYANbHOIO MNOXapPHOro pucka. HeobxoAnMMo M3MepATb TemMnepaTypy, AaNbHOCTb
BMAMMOCTHW, TENI0BOM NOTOK, @ TAK}Ke KOHLEHTPALMIO KUC/I0poAa, YI/IeKMCAOro rasa, yrapHoro
rasa u x10poBoAopoOAa.

CucreMa acnupaTOPHOro 0GHApYKeHUs

Cucrtema acnnpaTopHOro o6Hapy»KeHue rpynnmupyeT BMeCcTe CepUIo AbIMOBbIX MU3MEPUTE/bHbIX
yCTPOMCTB. ACNMPATOPHaA CMCTEMA COCTOUT U3 CETU OTOOPHUKOB NPOD, KOTOpas 3acacbiBaeT
BO34yX U3 MECT YCTAaHOBKM M NepeaaeT ero B LEeHTPabHY TOUKY, r4e NPpou3BOAUTCA
n3mepeHune sateMHeHuA. Ytobbl cmoaenmpoBaTb TaKyto cuctemy B FDS Heobxogmmo 3aaatb
pacnonoxeHne oTOOPHNKOB NPOH, CKOPOCTb NOTOKA OTOOPHUKOB, BPEMA ABUMKEHUA OT
KaXK40ro oTbopHMKa 40 LEHTPANbHOM TOUYKMU U, €CIM HEOBXOAUM CUTHAN TPEBOTM, MOpor
cpabaTtbiBaHUA.

Ona 3agaHns oTOopHUKOB Npob:
1. B meHto «YcTpoiicTBa» BbibepuTe «Co3paTb OTOOPHUK Npo6 AnA acnupaTopar.
2. BBepguTe HasBaHMe M pacnonoxKeHne oTbopHMKa.
3. Haxmute «OK», 4TOObI CO34aTb OTOOPHUK.
[na 3apaHna acnMpaToOpHOM CUCTEMBI:
1. B meHto «YcTponcTBa» Bblbepute «Co3pgatb acnupaTop».

2. BBepguTe HasBaHMe, U BbIbepUTe, Kakne oTOOPHMKM BKAOUUTL. [A1s KaxKaoro oTbopHMKa
3a/la1Te CBONCTBA, OMUCAHHbIE HUMKE.

3. Haxkmute «OK», yTobbI CO34aTb acnupaTop.
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3apaiTe cnepytoulyo MHPoOpPMaUMIo AN acnUMpPaTopHOM cucTembl (PucyHok 15-1):

Mapametp

OnucaHue

HaseaHue acnunpatopa

Ha3BaHue acnMpaToOpHOM cnUcTeMbl

®urkcMpoBaTb 3HaAYEHME

YnpasnaeTt GuKcaumen BbIXOAHbIX 3HAYEHMN AaTYMKA NpU
aKTUBALMM 3/1eMeHTa ynpaBaeHun

O6BOAHOM NOTOK

CKOpOCTb NOTOKa Nt060ro Bo3Ayxa, NONaBLEro B CUCTEMY M3BHE
pacyeTHOro 4oOMeHa

3ageprkKa nepegayu

Bpems ABuKeHMa OT pacnonoXKeHnsa oTbopHMKa npob Ao
LEHTPa/IbHOro AaTymKa

CKOpOCTb NOTOKa

CKOpOCTb NOTOKa rasa oTt 0T60pHMKa r|p06 40 AaTUYKa

PacnonoxeHune KoopanHaTbl pacnonoxKeHna acnMpaTopHOM CUCTEMbI
OpwueHTauma He ncnonb3syetca

BpaweHune He ncnonb3syetca

rﬁ.cnupamp @

HazBaHue: |ASP

ObeogHoi notow: |0,0 kg/fs

BxoaHele oTbopHMKK Npob

AxTvEMpoBaH  OTOopHuk npof  3anepwka nepenadqw (3)  CrkopocTe noToka (kafs)
ASAMP 15,0 0,1
] ASAMPO1 0,0 0,0
|:| 3anath sHa4eHue: |00 %
MepeKnoYMTE OQMH pas
M3Ha4aneHo aKTHEMPOBaH
MonoseHwe  ¥:  |(0,0m ¥: |0,0m Z: |0,0m
OpueHTawsn X (0,0 Y 0,0 z -1,0
BpaweHue: o,0®
[ 0K ] [ OTHeHa

PucyHoK 15-1 Co3gaHue acnupaTopHoro ot6opHuKa npob

BbIxo4HbIM NapameTpom CUCTEMbI acnupaTopa 6y,a,eT KOM6MHI/IpOBaHHOG 3aTeHEHMe.

HU3MepuTe1b B ra30BOM WK TBepAou ¢pase

MpocTbie U3MepUTENN B ra3oBoOM UM TBEPAOW $ase NCMONb3YIOTCA AN USMEPEHUS

napameTpoB B ra3oBoOW UM TBEpAOW cpeae. YTobbl 3a4aTb U3MepUTeNb:
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1. B meHio «YcTpoicTBa» Bbibepute «Co3paTtb usmepurtenb B ra3oBoii pase» nau

«Co3aaTtb usmeputennb B TBEpA0N paser.

2. BBepguTe Ha3BaHMe yCTPOMCTBA.

3. BbibepuTe namepaemyto BeIMUUHY.

4. BsepuTe pacnosnoxeHue ycTpoicTBa. Ans faTynka B TBepaon dpase pacnosioxeHue
YCTPOICTBA 33aaeTcA Ha NOBEPXHOCTU TBEPAOro 0bbeKTa.

5. BBegute Hopmasnb K TBepAol dase ana ycTpoincTea. Ansa Aatynka B TBepaok dase ato
HOPMaJib HapY»Ky OT MOBEPXHOCTM, HA KOTOPYO YCTAHOB/IEHO YCTPOMCTBO.

6. BpaweHune octasbTe 0.

7. Haxmwute «OK», 4TOobbI CO34aTb YCTPOMCTBO.

Tepmomnapa

[na co3gaHuna Tepmonapbl B MeHIo «YcTpoicTBa» Bbibepute «Co3paTb Tepmonapy».

CBoicTBa Tepmonapbl:

Mapametp

OnucaHue

Ha3BaHue

HassaHue Tepmonapsl

®urKcMpoBaTb 3HAYEHME

Ynpasnaet duUKcaumen BbIXOAHbIX 3HAYEHUN AaTYMKa NpKU
aKTUBALIMM 3/1eMEeHTa YNpaBaeHun

Ll,mameTp roON10BKH

[vameTp ronosKkM Tepmonapsi

KoadppuumneHT nsnyyeHus

KoadduumeHT nanyyeHns tepmonapsl

MNOTHOCTb rOoN10BKMU

MnoTHOCTb mMaTepunana ro10BKu. Mo YMO/I4aHUIO — HUKE/b.

YaenbHaa TENN0eMKOCTb

YaenoHaa Tens1o0emKocTb MaTepunana rooroBku. Mo YMONYaHUIO

rONOBKM HUKeNb

PacnonoxxeHue KooppamnHatbl ycTpoicTea
OpwueHTauma He ncnonb3syetca
BpaweHune He ncnonb3syetca

BbIXOZIHbIM 3HaYEHMEM TEpMONapbl ABAAETCA TeMMNepaTypa cCamon TepmMmonapbl, YTO 06bIYHO

[OBOJIbHO 6/1M3KO K TeMnepaType rasa, Ho He Bceraa, MOCKOJIbKY B pacyeT TemnepaTypbl

TEPMONAPbI BKAKOYAETCA U3NTy4eEHUE.

HU3mepuTeb NOTOKA

YCTpOMCTBO A5t U3MEPEHMA NOTOKA UCNONb3YETCA AN U3MEPEHMA MOTOKa onpeaeneHHON
BE/IMUYMHbBI Yepes 3aJaHHyo naowaapb. na co3gaHusa U3MepuTens NoToKa B MEHI0
«YcTpoiictBo» BbibepuTe «Co3aaTb U3MEpPUTE/Ib NOTOKAY.

CBolCTBa M3MepUTeNA NOTOKaA:

MNapametp

OnucaHue

HassaHune

HassaHue nsmeputensa
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®uKcMpoBaTb 3HaYEHNE YnpasnseT ¢puKcaumein BbIXO4HbIX 3HAYEHWUN AaTYMKa NPU
aKTMBaLMM 3/1EMEHTA YNpaBaeHUA

BennuunHa N3mepaemasn BenndmnHa

HanpaBneHune noToka YKa3blBaeT HanpaBJ/ieHMe U3MEPEHUA, KaK HOPMA/b K NNOCKOCTH
n3mepeHus

MnockocTtb Ocb, HOpMaibHAA K NIOCKOCTM U3MEPEHUA, U NOJIOXKEHME

NMJIOCKOCTM Ha 3TOMN OCH

lpaHULbI KoopauHatbl 061acTv, HOpMasibHOM K ocK

BbIxogHOW BeIMUMHOM ByAeT NOMHbIM NOTOK Yepes 3a4aHHyo 061acTb.

HU3MepuTeE/b CKOPOCTH TEMJIOBbIAE/IEHUA

YCTPOICTBO M3MepAeT CKOPOCTb TeMn0BblAeNeHNA B 3aaHHOM obbeme. [ns 3aaaHuA
N3MepUTENs CKOPOCTM TENIOBbLIAENEHMS, B MEHIO «YCTpocTBa» BbibepuTe «Co3aaTb
U3MepuUTeNb CKOPOCTU TENIOBbIAENEHUA Y.

CBOICTBa M3MepUTeNA creaytoLLme:

Mapametp OnucaHue
HassaHue HasBaHue ycTpoicTea
®urKcMpoBaTb 3HaYEeHUe YnpasnaeTt dpMKcaumeln BbIXOAHbIX 3HAYEHUIM AaT4MKa Npu

dKTUBAUUNUN a1eMEHTA ynpaB/ieHNA

paHunLbI KoopguHatbl O6'bEMa, B KOTOPOM BbINOJIHAETCA U3MepeHune

BbIXO,EI,HOl‘;I BE/IMUYMHOM ABNAETCA NOJIHOE TennosbliaeneHne B obbeme.

30HHBIA U3MepUTeJIb

YacTo BO3HUKAET HEOOXOANMMOCTb ONPEeAeIUTb rPaHULLY MeXKAy ropsunm, AbIMOBbIM BEPXHUM
cnoem u bonee XoN0AHbIM HE3aAbIMAEHHBIM HUXKHEM C/I0EM B NoMeL,eHUU. OTHOCUTENBHO
NPOCTble ABYX30HHbIE MOAENN PACCYMUTbIBAIOT HEMOCPEACTBEHHO 3TU BE/IMUYMHbI, @ TaKXKe
CpeaHIo0 TeMnepaTypy BEPXHErO N HUXKHEro caoeB. B nonesbix moaensx, Takux Kak FDS, HeT
ABHO BblAENEHHbIX C/I0EB, TO/IbKO paccunTbiBaemblii npoduab Temnepatyp. FDS ncnonbsyet
aNropuUTM, OCHOBAHHbIM HA MHTETPUPOBAHMN BAOAb NIMHUW, ANS ONPeAeNeHnsa BbICOTbl CNOA U
cpegHux Temnepatyp cnoes. s 3a4aHUsA 30HHOTO U3MEPUTENA B MeHHo «YCTpoicTBa»
BblbepuTe «Co34aTb 30HHbI U3MEPUTENbY.

CsolicTBa 30HHOTO N3ImMepuTena:

Mapametp OnucaHue
HasBaHue HasBaHue ycTpoiicTBa
®PurKcMpoBaTb 3HAYEHME YnpasnaeT GuUKcaumen BbIXOAHbIX 3HAYEHUN JaTYNKA NPU

dKTUBaAUNUN an1eMeHTa ynpasBieHUA

N3mepeHune BbICOTbI CNOA BkntovaeT nsmepeHune BbICOTbI CN0A

M3mepeHne TemnepaTypbl Bk/toyaeT n3mepeHne TemnepaTypbl BEPXHEro con
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BepXHero cnoAa

M3mepeHne Temnepatypsl Bk/toyaeT namepeHne TemnepaTypbl HUXKHEro coA
HWXKHEero cnos

MyTtb KoopanHaTbl KOHEYHbIX TOYEK IMHUU, BAOJIb KOTOPbIX
BbIMNOMHAETCA U3MeEpPEHUE BbICOTbl. O6€e TOUKM A0NKHbI N1eXKaTb
B OJHOM ceTKe

BbIXOAHbIMVI AOaHHbIMU ABNAKOTCA Bbl6paHHbIe Be/INYUNHDI.

JINHeMHBbIN U3BeniaTe b

JINHeNHbIN n3BeLaTeNb U3MePAET NOJIHOE 3aTEMHEHUE MEKY ABYMA TOYKaMU. A 3a4aHuns
JINHEHOro AeTeKTopa B MeH «YcTpoicTBa» BbibepuTe «Co3aaTb AMHEMHDbIA U3BELLATENbY.

CBolicTBa IMHENHOTO M3BeLWATeNs cieaytolume:

Mapametp OnucaHue
HassaHue HasBaHue ycTpoiicTBa
®urKcMpoBaTb 3HaYEeHUEe Ynpasnaet GpMKcaumen BbIXOAHbIX 3HAYEHUI AaTYMKa NpK

dKTUBAUUNUN a1eMEHTA ynpaB/ieHNA

MyTb KoopauHaTbl KOHEYHbIX TOYEK IMHUW, BAOb KOTOPbIX
BbINO/IHAETCA U3MepeHue 3aTeMHeHnA. O6e TOUKN A0/KHbI
NexKaTb B 0HOM ceTKe

BbIxO4HbIM 3HA4YeHUeM ABNAETCA NPOLUEHT 3aTeMHEHNA BAO1b NYTH.

Tens1oBoM AATYUK

TennoBow AaTYMK U3MepPAET TeMnepaTypy B TOUKE, UCNONb3YsA MOAE/b MHAEKCA BPEMEHM
OTK/IMKaA. YTobbI 3a/aThb AaTuuMK, B MeHto «YcTpoiicTBay BbibepuTte «Co3aaTb TeN10BOMN
DATUMKD».

CBoMCTBa AaT4yMKa:

Mapametp OnucaHue
HassaHue HasBaHue ycTpoiicTea
®urKcMpoBaTb 3HaYEeHUEe YnpasnaeTt ¢pMKcaumeln BbIXOAHbIX 3HAYEHUIM AaT4MKa NpU

dKTUBaAUWUN 3/1eMEHTA yNnpaB/1EHUA

Mogenb cpabaTbiBaHMA 3apaeT TeMnepaTypy akTMBALMM U UHAEKC BPEMEHU
cpabaTtbiBaHUA

MNMonoxeHwne KooppgmnHatbl ycTponcTea
OpueHTauma He ucnonb3syeTtca
BpaweHune He ncnonb3syetca

BbIxo4HOW BENMYMHOW ABNAETCA TeMMepaTypa.
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JILIMOBOM JaTYUK

[bIMOBOM AaTYMK U3MEPAET 3aTEMHEHMNE B TOYKE C ABYMA XapaKTEPUCTUYECKUMU
3aMNONIHEHUAMMU UNIN K3aEPMKKOM» BpeMeHU. YTobbl 3aaaTh AaTUMK, B MEHIO «YCTPOMUCTBAY
BbibepuTe «Co3gaTb AbIMOBOW AaTUUKY.

CsolicTBa AaTuyMKa:

Mapametp OnucaHue
HassaHue HasBaHue ycTpoicTea
®urKcMpoBaTb 3HaYEeHUe YnpasnaeTt GpMKcaumen BbIXOAHbIX 3HAYEHUI AaTYMKa NpU

dKTUBAUUNUN an1eMeHTa ynpaBaeHUA

Mogenb 3a,c|,aeT moaenb AbIMOBOro CeHCOpa. Bbl moxeTe penakTnpoBaTb
napameTpbl mogenn anAa co3gaHnAa HOBOro Tuna AaT4ynKa.

MNonorkeHune KoopawnHatbl ycTponcTea
OpwueHTauma He ncnonb3syetca
BpaweHune He ncnonb3syertca

BbIXOZAHOM BENNYNHOWN ABNSAETCA 3aTEMHEHWNE Ha eANHULLY AJ/IUHDbI.

CnpuHKJIep
CnpuHKAep NO3BOSET PACnbIAATbL BOAY UM TONAMBO B Mmoaenn. YTobbl 3aaaTtb CpUHKAEp:

1. B meHto «YcTpoicTBa» Bbibepute «Co3patb cnpuHkaep». OTobpasunTca Ananorosoe
OKHO KaK Ha pucyHKe PucyHok 15-2.

2. Bbl6epMTe HeO6XOﬂ,MMbIe napameTpbl U 3a,u,al7|Te Tp66y6Mble 3Ha4yeHWnA, Kak NOKa3aHo
HUXe.

3. Haxmwute «OK» onsa co3gaHma cCnpuHKaepa.
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: CnpwuHknep @

Hazeanue: | =g

Mopens pacneineqka; | PacnbineHue ookl | PenakTHpoBaTh. .. |
CyxoTpyh: Huuero - CozaaTte...
Sanyck
@ TeMmnepaTypHoe cpabaTeIBaHMeE: |[Mo yMOMHaHHID - PenakTUpoBaTb. . .
BenuuHa: TEMnepaT-_;pa 740 5C

W | MepekniounTe 0aMH pas

W3HaqansHo dKTHUEHMPOEBSH

Monosenwe  X¥:  (0,0m ¥: |0,0m Z: |0,0m
OpveHTaws X (0,0 Yoo |00 & (1,0
BpaweHwe: o,0=

Ok | | OTMeHa
PucyHok 15-2 CospaHue cnpuHKaepa
CBoWcTBa CNpUHKAepa:
Mapametp OnucaHue
HassaHue HaseaHue cnpuHknepa
®urKcMpoBaTb 3HaYEeHUe YnpasnaeTt ¢pMKcaumen BbIXOAHbIX 3HAYEHUIM AaT4MKa NpU
aKTMBaLMM 31eMeHTa ynpasBaeHua
Mogenb pacnblneHms Mogenb pacnbliieHns onpeaenseT TMN Yactuy, (Boaa, Tonaneo

WU A pyroe), CKOPOCTb NOTOKa U GopMy CTPYM pacnbina.

CyxoTpy6 B cnpuHKNepHOM cnucteme ¢ cyxoTpybom B HOPMasibHOM
COCTOAHUM Cyxue TPyBbl CMPUHKAEPOB 3aMo/IHEHbI Fa30M MOoA,
AasneHveMm. Mpu akTUBaLMK CNPUHKNEPHOM FONI0BKK AaBieHue
nagaet, v BoAa NocTynaeT B ceTb Tpyb. Bbl MOXeTe co3aatb
cyxoTpyb 1 pefaKTMpPOBaTh 3a4ePKKY.

3anyck Mo yMOAYaHMIO CNPUHKNEP AaKTUBUPYETCA NO TEMMNEPATYPHOMY
cpabaTbiBaHMIO, C UHAEKCOM BPEMEHM OTKIMKA. Bbl moXxeTe
pefakTMpoBaTb TEMMNEPATYPY U MHAEKC. J/IN6O Bbl MOXKeTe
BblIbpaTb 6onee 06LWMX XapaKTEPUCTUKN ANA aKTUBALUW.

1o yMmON4aHMIO CNPUHK/IEP U3HAYaIbHO HE aKTUBMPOBAH U
BK/IKOYAETCA TOJIbKO O4UNH pas3.

MonoxeHune KoopauHaTbl ycTpoiicTBa
OpuveHTauma KomMnoHeHTbl BEKTOPA HanpaBaeHUs
BpalteHue O6blYHO HEe MCNONb3yeTca ANs CpUHKAepa. MoseT

MCNONb30BaTbCA AN1A NOBOPOTA TUNA CTPYU C Pa3/INYHbIMU
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LWMPOTamM (NO OKPYKHOCTK)

dopcyHKa

CDOpCVHKa O4YeHb NOXO0Xa Ha CNPUHKAEP, HO €€ akKTuBauna HEe MOXKET 6a3MpOBaTbCﬂ Ha
CTaH,CI,apTHOﬁ moaenun BpeMeHn OTKINKa. Ee MmOXHO dKTUBUNPOBATb CO34aHHbIMU
nosib3oBaTeIeM YCTPOMCTBAMM YNpPaBAEHUA.
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FnaBa 16. JyieMeHTHI yIpaBJIeHUA

O6beKTbl MOTyT NOABAATLCA UK UCYE3aTb U3 MoAeNN (BKNOYATbCA/BbIKIOYATLCA) NpU
onpeaeneHHbIx cobblTUAX akTMBauumn. CobbiTMA aKTUBaLMK 3agatoTca B FDS anemeHTamm
ynpaBAeHUA U MOTYT BbITb YCTAHOB/IEHbI A1 KaXKA0ro reoOMeTpUYecKoro obbekTa (T.e.
NPenAaTCTBUA, OTBEPCTUSA, BEHTUNALMOHHbIE OTBEPCTUSA) C UCMO/Ib30BAaHMEM NapameTpa
«AKTMBaumA» B OKHe «CBoiicTBa». PyroSim noaaepknsaeT cobbIiTMA aKTUBALMKN, OCHOBAHHbIE
Ha BPeMeHM UAN Ha BXOAHbIX YyCTPponcTBax. HekoTopble 4acTo ncnonb3yemble cobbituaA
aKTMBALUMK:

e  Ypanutb npenAaTcTtBmne B ABEPHOM npoeme (T.e. OTKpPbITb ,D,Bepb) B onpeaeneHHoe spema
MmoaennpoBaHUA.

e  Ypanutb npenaATcTtBne B OKOHHOM npoeme (T.e. pa36MTb) npu Cpa6aTbIBaHMM TENNOBOIO
AaT4MKa

e BKnounTb cncrtemy BeHTUNAUNK NPU Cpa6aTbIBaHMM HECKO/IbKUX ObIMOBbIX 4aTYNKOB.

[ns OTKPbITUA OHa «dNeMeHTbl ynpaBaeHUA» (NoKa3aHo Ha pUCyHKe PUcyHOK 16-1) B meHto
«YcTpoiictBa» Bblbepnte «PesakTMpoBaTb 3/1IeMeHTbl YNPaBAEHUAY.

Co3AaTe 3NEMEHT YNPaEAEHNA @
Fnemexm ynpasneHjE

TN BXOAHbIX AaHHBIX
@) Bpema
HeTexTop
") INEMEHT YNPEENEHWA C 30HOW HEYYBCTEMTENEHOCTH (HANPMMED, TEPMOCTAT)

") CrewansHeli

BRINONHWTE AACTEME

@ Co3aaTh/AKTHBHMPOBaTL
) ¥AanuTe/OTKAYMTE
~) Heckonbko

Cozpate <He 3amaHo> mpH t= 100.0 s

[ Co3aaTh... ]

[ MeperMEHOBaTE. .. ]

[ ¥aanuTe... ]

MpUMEHUTE H OK H OTMeHa

PucyHok 16-1 OKHO 3nemeHTa ynpasieHua

Co3paHue 3/1IeMEeHTOB ynpaBJeHUus
Cosp,aHme 91EMEHTOB ynpaBaeHMA BbINO/MTHAETCA B TPU LWaAra.

1. Bblibepute BXOA4HOM TMN (BpeMS, AATYMK, TEPMOCTAT UK CNeLManbHbIi). 9TO MCTOYHUK
CUrHana ansa cpabatbiBaHWA 3/1eMEHTA YNpaB/ieHUs.

2. BbibepuTe aencTemne ANa BbINoAHEHUA (HaNpUMep, co34aTb 0OBEKT).

3. 3apaliTe cneuunanbHble BXOAHbIE AaHHble YNPaBAeHMA, B 3aBUCUMOCTU OT BblOpPaHHbIX
NYHKTOB 1 U 2.
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Mocne BbibOpa TMNA BXOAHbIX AAHHbIX U AENCTBUA, B OKHE NOABUTCA WAabN0H ANsA onucaHua
NIOTMKM ynpaBaeHua (B TEKCTOBOM BUAE). HeKOTopble KNtoYeBble C10Ba U 3HAYEHUA BblAENEHbI
CUHMM U NoAYEPKHYTbI. 10 CUHEMY TEKCTY MOXHO K/IMKHYTb, YTOObI U3MEHUTH NOBeAEHUNE
YCTPOMCTBA ynpaB/ieHUs.

Ha pucyHKke PucyHok 16-2 nokasaH pacKpbiBatoWwmiica cnncok o6bekToB. O6beKTbl BbibMpatoTca
no HasBaHuo. 1A 6bicTporo Bbibopa 06LEKTOB MOXKETE HaneyaTaTb NepBble HECKO/IbKO DYKB
Ha3BaHWs 0bbeKTa.

Co3gate 3NEMEHT yNpaBneHNnA @

w

THN EXOAHBIX ASHHEX
(@) Bpema
leTexTop
() 3NEMEHT YNPaENEHWA C 30HOH HEYYBCTEMTENEHOCTH (HAMPMMED, TEPMOCTAT)
() CreumanbHbi

BINONHWTE AERCTEWE
@ CoznaTe/AKTHBMPOBAETE
() ¥YaanuTs/OTKMDYHTE

(7)) Heckoneko

Cozpare =He 3anaso> mpu t= 100.0 5

MpenaTcreme .
MpenaTcreme |—
MpenaTcreme '—l
MpenaTcreme

MpenaTcreme B

Cozaate...

MNepeMMEHOBETE. ..

YaanuTe...

<

[ OK ][ OTtreHa ]

[ owctute | [ Brigenuteece |

BreifpaHo: 1
_

PucyHoK 16-2 PackpbiBaloLmiica CNUCOK 06bEKTOB ANA dN1eMeHTa ynpaB/eHUA

CBOWCTBa 31€MEHTOB YNPaB/eHMA 334at0TCA OTAE/IbHO OT CBOMCTB reOMETPUM 06BEKTOB. ITO
OeNaeT BO3MOXHbIM CBA3biBaTb 0OBbEKTbI C 3/IeMEHTAMM YPaBAEHWUs NOCae Co34aHuUA. Bbl
MOXETE MCNO0Mb30BaTh Nojie « AKTUBALMA» B CBOMCTBAX 06beKTa, YTOObI NPMBA3aTb 0OBEKT K
CYLLECTBYIOLLLEMY YCTPOMCTBY YPaBHEHUA UM CO34aTb HOBOE YCTPOMCTBO. Ha pucyHke PucyHokK
16-3 NnoKasaH 31eMeHT yrnpaB/eHNs B OKHE CBOMCTB OTBEPCTUSA.
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CBOMCTEA OTEEPCTHA @

OBwme | MreomeTpus |

OnucaHue: OTeepcTHe

Mpynna: 4B OTeepcTie -

AKTHBaLMA: | <Bceraa eknmdeH = =
<C03AaTh... >

[] 3anats uset

<Bcerna eknrdeH =

IpaHKLE
MUHHMYM X2 -2,95984 m MUHHMYM Y 4, 27387 m MuHHMYM Z: 2, 73m
Makcamym X: |-2, 75984 m Makoamym ¥: (447387 m Makcmym £: |5,5m
[ 0K ] I OTMeHa

PucyHok 16-3 OKHO 3aaaHuA anemMmeHTa ynpaBneHusa

Mocne TOro Kak a/IeMeHT yrnpaB/eHMA NPUBA3aH K 00beKTy(am), y Bcex CBA3aHHbIX 0OBbEKTOB
6y[eT NOKa3aHO TEKCTOBOE OMMCAHME yNpaB/ieHMs B peaKTope CBOMCTB. ITOT TEKCT byaeT
BblAE/1EH CUHUM U MOAYEPKHYT, U MO HEMY MOMKHO K/IMKHYTb A/1A PeAaKTUPOBAHUA 3/1eMEHTa
ynpasneHus. M1ameHeHWe anemeHTa ynpasaeHuns noBANAET Ha BCe 06BbEKTbI, KoTopble
CCbINAOTCA Ha Hero.

BxoaHble JaHHBIE 110 BpE€MEHH

[nAa co3gaHns unn yaaneHuns obbekTa B onpeaeneHHoe Bpems, BblbepuTe «Bpema» B Tune
BXOAHbIX AAHHbIX 31eMeHTa ynpasaeHus. Mpu NCNosb30BaHUN BPEMEHWN KaK UCXOAHbIX
AaHHbIX, 06BEKTbI MOTYT 6bITb CO34aHbl B 334aHHOE BPEMA, YAa/IeHbl B 3a4aHHOE BPEMA UK
C03aBaTbCA U YAANATLCA MEPUOLANYECKMN BO BPEMA MOAENMPOBAHUA. A co34aHMA Unu
yAaneHusa ob6beKkToB pa3oBo, BbibepuTe «Co3AaTb/aKTUBUPOBATL» MW «YAANUTD/OTKAIOUUTD»
B pasgene «BbinonHUTL geiicteue». [Ina nepnoamyeckoro co3gaHusa/yaaneHns soibepute
«Heckonbko». Mpn MHOXKECTBEHHbIX BPEMEHHbIX CODbITUAX CO34aHUE U yAaNeHNE U BPEMEHA
3TMX cobbITUI 3a4atoTca B Tabamue BHU3Y OKHY. CobbITUA A0NKHbI OblTb PAaCNON0XKEHbI NO
NOpPAAKY YBENIMYEHUA BPEMEHM.

BxoaHble JaHHBIE YCTPOMCTBA

na cosgaHma nnm yaganeHmna HeKoTopblx 06'beKTOB, OCHOBAHHbIX Ha YCTpOﬁCTBaX B mo4enu,
CHa4ana HyXXHO YCTaHOBWUTb 3Ha4YeHWne anA Cpa6aTbIBaHVIF|. YT106bI 3a43aTb cpa6aTb|BaHme:

1. Co3paitTe HOBOE YCTPOWCTBO U/IN OTKPOMTE CBOMCTBA CYLLLECTBYIOLLErO.
2. [MocTtaBbTe dpnar «3aaaTb 3HaAYEHUEY,

3. BepguTe 3HayeHue gnAa cpabaTtbiBaHUA.

4. BblbepuTe HacCTPOMNKK:

e [lepekntounTb OAUH pas — JATYNK N3MEHUT CBOE COCTOAHME TONIbKO OZMH pa3 no
AOCTUXKEHUN 3HAYEHUA Cpa6aTbIBaHMF|.

*  WM3Ha4yanbHO aKTUBUPOBAH — eCNun d)nar He CTOUT, TO AaTYUK B HaY4Yane moaennpoBaHuA
OTK/NIOYEH, N NPU A0CTUXKEHUN 3HAYEHNUA Cpa6aTbIBaHVlﬂ BKAtOUMTCA. ECin d)nar cTomT,
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TO B Ha4Yaz1e moaennpoBaHMA OaT4UK BKAKOYEH, U OTKAKOYUTCA NO AO0CTUXKEHUN
3a4aHHOIo 3Ha4YeHnA.

5. Haxmwute «OK» ANA 3aKPbITUA CBOMCTB YCTPOMCTBA.

lNocne TOro Kak Ana gatymka HaCTPOEHO 3HAYEeHMe, OH MOKeT MCMO0/1b30BaTbCA KaK BXO4HaA
BE/IMYMHA AN1A 31eMeHTa ynpaBaeHus. Tenepb B OKHe «DIeMeHT ynpaBaeHua» Bblbepute
«[leTeKTop» Kak BXoAHOM TUN. [leTeKTop MOXKeT Bbi3biBaTh «Co3paHne/akTuBayuio» u
«YpaneHue/oTknoueHne» 06bEKTa, KOrAa CaM BKIOYAETCA UK BbiKAtoYaeTcs. Ecam
ncnonbyetca 6onee og4HOro AaT4MKa, B ONMCAHNUM MOXKHO BblOpaTb, 40/1XKEH N cpabaTbiBaThb
06BEKT, Korga «1tboi», «Bce» UAM onpeaeneHHoe KONNMYeCcTBO AaTYMKOB aKTUBUPYETCA.
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I'naBa17. Cucrembnl HVAC

B PyroSim cuctema HVAC (BeHTMAALMA, OTONNEHNE U KOHAMUMOHMPOBAHNE) 3a4aeTcA Kak
cMCTema BO34yxX0BOAOB, Y3/10B U Habopa BEHTUNATOPOB, TENN00OMEHHMKOB U GUNBTPOB.

Bo3ayxosoa HVAC

Bosayxosog Heobxoamm B ntoboii cucteme HVAC. BosayxoBoa coeanHAeT mexay coboli aga
y3na HVAC. Ytobbl 3agatb Bo3ayxosoa HVAC:

1. B meHio «Mopgenb» Bbibepute «[l06aBuTb Bo3ayxosog HVAC».

2. 3apaliTe CBOWMCTBA BO34yX0BOAaA.

CsolicTBa BO34yXx0BOAa:

Mapametp

OnucaHue

Y3enl, ysen?2

HasBaHWA y3/10B, KOTOpPble COeAMHAET BO3AYXOBOA.
MonoxutenbHaa CKOPOCTb 3aJaeT ABMKEeHMe NOTOKa OT y31a 1 K
y3ny 2

JNnHa — aBToMaTnyecKmn

Mo YMO4aHUIO Nporpamma BblHUCNAET ANIMHY BO34AYyX0BOAa KaK
pacctoAHne mexay Asyma 3agaHHbIMU y3/1aMU, NO
KoOopAMHaTam y3/108

JNnHa - nocToAHHaA

Echm gnnHa BO34yX0BOAa HE ABNAETCA PACCTOAHUEM MeXaY
y3n1aMH, TO MOXXHO 3a4aTb HGO6XO,CI,MN\VIO ANNHY BO34yXoBOo4a.

OnameTp [lnameTp Kpyrnoro Bo3ayxosoaa
Maowaab Maowaab cevyeHnsa He-KPyrnoro Bo3AyxoBo/a
MepumeTp MepumeTp ceveHUs He-Kpyrnoro Bo3ayxosoaa. Micnonb3syerca

ANA pacyeTa rmapasandeckoro gmameTpa ana moaennpoBaHunAa
NMOTOKa.

Ha Bknaake «Mogenb NOTOKa» 3a4aeTca:

Mapametp

OnucaHue

Mpamble notepu

MoTepu Ha TpeHMne Npu ABUKEHNN NOTOKA OT y31a 1 K y3ay 2

Ob6paTHble noTepu

MoTepu Ha TpeHMne Npu ABUKEHUM NOTOKA OT y31a 2 Ky3ay 1

LLlepoxoBaTocTb

A6CcoNtOTHAA LWepoxXoBaTOCTb MaTepMasa BO34yXoBoAa

YcTpoicTBa NOTOKa

Tun yCTpoMCTBaA, KOTOPOE HaXOAMUTCA B BO34YX0BOAE

3ac/IoHKa

3aC/0HKa ABNSETCA YCTPOMUCTBOM, KOTOPOE YCTaHaBANBaAET
COCTOAHME OTKPbLITO/3aKpbITO 418 BO3AyxoBoAa. Ecam
BO34yX0BO/, OTKPbIT, MOTOK ABUMKETCA MO HEMY MOJHOCTbIO
cBoboaHO. Ecnmn BO34yx0BOZ 3aKpbIT, TO MOTOK HE MAET Yepes
BO34yX0BOS,

OCHOBHOW BEHTUNATOP

OcHoBHOM BEHTUNIATOP ABNAETCA BEHTUNATOPOM MeXKAY OBYMA
y3n1amu BO34yXoBsoa. OcHOoBHOM BEHTUNIATOP 3a4a€TCA
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HenocpeaCcTBEHHO B BO34YyXOBOAE, B OT/INUME OT 06BbEKTa
«BeHTUNATOP». TaKOW BEHTUAATOP MMEET OrpaHUYEHHbIe

CBOWCTBA.

TennoobmeHHUK TennoobMeHHUK 3a4aeT Ten/ioBo 06MeH mexKay ABymsa
y3/1aMu BO34yX0BOAaA.

BeHTunaTop B Bo3ayxoBoae mexay y3namu 6yaeT yCTaHOB/IEH 0ObeKT
«BEHTUNATOP»

AKTUBaumA 3a4aeT, KaKMM 3/1eEMEHTOM ynpaB/ieHMA 3a4aeTCs aKTMBaUUA

YCTPOMCTBA

O6bemMHbIN NOTOK

[na 6a30Boro BeHTUNATOPA — 3a4aeT 06bEMHbI NOTOK Yepes
BO34YyX0BOJ,

@PyYHKLUKNA OT BpEMEHMU

3apaeT, Kakum 0bpa3om M3MeEHAETCA 06bEMHbIN MOTOK BO
BPEMEHMU

HanpasneHue noToKka

3afaeT HanpaBaeHMe NOTOKa B BO3A4yxoBoAe. [10 yMONYaHMIo —
oTty3nalkysny?2

Y3ean HVAC

Y3en HVAC sBnsetca nmbo coeagnHeHnem AByx Unm bonee Bo3gyxoBoaos, 1Mb6o

COeANHUTENbHOM TOYKON MeXKAY BO3AYXOBOAOM M PacyeTHbIM A4OMEHOM PyroSim.

YT1o6bl 3aaaTb y3en HVAC:

1. B meHto «Mogenb» Bbibepute «lo6aButb yzen HVAC».

2. 3apaliTe cBOWMCTBA y3/a.

CsolicTBa y3na:

Mapametp OnucaHue

®dunbTp 3apaet GUNbTP, KOTOPbIMA MCNONb3YETCA B y3/1e

ABTO Mpw 3agaHMM y3n1a TMNa «aBTo» PyroSim onpeaensaeT Tvn y3na
Ha OCHOBE ero B3aMMo4encTBUA ¢ Apyrmumn ob6bekTamu.

BHyTpeHHUM BHYyTpeHHWI y3en coeamnHAETCA TONbKO C BO3AyX0BOAamMuU. Bo
BHYTPEHHEM y31e CoOeAMHAETCA KaK MUHUMYM ABa
BO34yX0BOAaA.

BHewHwni Y3en, ¢ KOTOpPbIM COeANHEH TOJIbKO OAMH BO34YyXOBOA,.

CoeguHAET CUCTEMY C OKPY»KatoLLen cpenon. AHanormyeH
nosepxHoctn OPEN.

BeHTUNALUMOHHOE OTBEpPCTHE

Y3en, ¢ KOTOPbIM COeANHEH TOMIbKO OAMH BO34YyX0BOA,
Heobxo4Mmo yKasaTb, C KAKUM BEHTUNALMOHHbBIM OTBEPCTUEM C
nosepxHocTbto HVAC cBA3aH y3en. Takol y3en ABAAETCA TOYKOM
coeanHeHns mexay cuctemon HVAC n pacyeTHbIM JOMEHOM.

MonoxkeHune

KoopauHaTtbl y3n1a. Ecnm nonoxkeHue He 3a4aHo, B MOAENN
byaeT ncnonbsosaHo 3HavyeHue 0;0;0.
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BxogHble notepu BxoaHble notepu B cuctemy HVAC

BbIxoaHble noTepu BbixogHble notepun cnctembl HVAC

Bentuiasarop HVAC

BeHTunatop HVAC ucnonb3syeTca gna co3gaHmA NoToka sBo3gyxa B cetn HVAC. BeHTuaatop
pacnonaraeTca mexay ABYMA y31aMu B BO34YXOBOAE, M 3a4aeTCA KaK «yCTPOMCTBO NOTOKa» B
Bo3ayxoBoge. Obpatute BHMMaHUe, 4To BeHTUnATop HVAC aBnsetca Knaccom o6beKTos, To
€CTb OANH CO34aHHbIN BEHTUIATOP MOXET MCNONb30BaTbCA B 0OOM Konmnyectse
BO3/yXOBOA0B.

Y106bI co3aaThb BeHTUAATop HVAC:
1. B meHo «Mogenb» Bbibepute «Pegaktuposatb HVAC»
2. Bbibepute «Co3patb»
3. B oKHe «Tun» BblbepuTe «BeHTUAATOPY.

4, Haxmute «OK».

Mapametp OnucaHue

AKTMBauUuA YCTPONCTBO yNpaBAeHMA BEHTUIATOPOM

MoTepwn NnoToKa MoTepun Yepes BEHTUAATOP, KOFAa OH He paboTaeT
HavanbHoe BpemA 3agaeT, no Kakon GpyHKumuK (tanh nam tA2) NoToK BbIXOAUT Ha
HapacTaHuA CBOE€ 3HayeHune

MaKcumanbHbIN pacxos, MaKcumanbHbI 06bEMHbIN pacxos, NCNONb3YeTCA B

KBagpaTU4HO moaenmu

MakcMmanbHoe gaBneHue MakKkcMmanbHoe gaB/eHne Hacoca, UCMOo/b3yeTca B
KBagpaTU4HOM moaenmu

Ob6bemHbIN pacxon, PurKCMPOBaHHbIN 0ObEMHbIN Pacxo BEHTUIATOPA

KpMBaFI BeHTUAAUNA 3apaeTtca Ta6l'IMLI,a 3aBUCMMOCTU NageHnAa AaB1EHUA B
3aBMCUMOCTUN OT 06 bEMHOTIO NOTOKA

duasTp HVAC

®unnbtp HVAC ncnonb3yeTcs ana npeAoTBpaLleHna pacnpocTpaHeHms ra3os no cucteme HVAC.
®UNbTP MOXKET OrpaHMUYMBaTL NOTOK NHOOOro KoanyecTsa ras3os, 3agaHHbIX B mogenn. Obpatute
BHUMaHMe, 4To ¢MabTp HVAC aBnaeTca Knaccom 06beKTOB U MOXKET ObITb 3aaH B 1t0bom
KO/IMYEeCTBE Yy3/10B.

Y1obbl co3aaTb GUNLTP:
1. B meHto «Mopgenb» Bbibepute «Pepgaktuposatb HVAC».
2. Bbibepute «Co3patb»
3. B okHe «Tun» Bbibepute «PUnbTP».
4

HaxXmute «OK».
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Mapametp OnucaHue

MoTepwu B unctom dpunbTpe MoTepu NOTOKa Yepe3 GUAbTP NPU HYNEBOM 3arpA3HEHUMU

MoTtepwu MoTepwu Kak PyHKLMA 3arpA3HeHMA GuUAbTpa

la3bl a3, Ha KOTOpbI AencTByeT PUNLTP

3¢ddeKTMBHOCTL ddodeKTMBHOCTb PUNbTPaLMK rasa

HauanbHoe 3arpasHeHune 3arpAsHeHHOCTb GMAbTPA ANA AAHHOrO rasa B Havane
MOZENNPOBAHUA

MHOXUTeNb 3arpA3HEeHNA KoadodumumneHT, ncnonb3yemolii gna pacyeta obwmx notepb

yepes puUnbTp

TemnooomeHHUK HVAC

TennoobmeHHMK HVAC MCNONb3YyeTCA KaK HarpeBaTeanbM nnn OXJ'Ia,CI,MTEI'IbeIl;’I 9/1IEMEHT B

cetn HVAC. TennoobMeHHUK pacnosiaraetca Mexay ABymMa y31amu B BO34yX0BOAe, W 3a4aeTcs

KaK «yCTPOMCTBO NOTOKa» B Bo3ayxoBoae. Obpatute BHUMaHMe, 4To TennoobmeHHnK HVAC

ABNAETCA KNnaCCom O6'beKTOB, TO €CTb O4MH CO3,CI,aHHbIl71 TENN00OMEHHUK MOXKET

NCNonb3oBaTbCA B t0O6OM KonmyecTse BO34yX0BOA40B.

Y106b1 cO3aaTb BeHTUAATOp HVAC:

1. B meHio «Mopgenb» Bbibepute «Pepgaktuposatb HVAC».
2. Bbibepute «Co3patb.
3. B okHe «Tun» Bbibepute «TenN006MEHHUK».
4. Haxmute «OK».
Mapametp OnucaHue
AKTMBaUmA YCTpONCTBO yNpaBaeHMa BEHTUIATOPOM
CkopocTb TensioobmeHa MOCTOAHHBIN TeNN00OMeEH MeXKAy TENN006MEHHUKOM U
BO34yXOM BOKpyr. OTpuuaTenbHOe 3HaYeHne o3Havyaer
yaaneHue tenna
@yHKUMA OT BpeMeHn 3apaeT, no Kako dyHKuum (tanh nnam tA2) Tennoobmex
BbIXOAMT HA CBOE 3HAYeHue
YaenoHaa Ten10eMKOCTb YaenbHas TeNI0EMKOCTb paboyein *KNaKkocTu
oxnagurtens

MaccoBbliii NOTOK oxnaantena | MaccoBblii NOTOK pabouyeit XKuaKkocTm

Temnepatypa oxnagutens BxoaHas TemnepaTypa paboyeit *Knakoctm

3dodeKkTmBHOCTb TEeNN00bMeHa | 3HayeHue oT 0 Ao 1, nokasbiBaowan apPeKTUBHOCTb

TennoobmeHa. 3HaveHue 1 3agaeT, YTO TemnepaTtypa ¢ obeunx
CTOPOH Ten00bMeHHUKA OAMHAKOBA.
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BenTunssuuonHoe orsepcrue HVAC

BeHTunaunoHHoe otsepctme HVAC ncnonbsyetca gna coeanHerua cetm HVAC ¢ pacyeTHbIm
AomeHoM. B rnase 7 npusegeHa 6onee nogpobHaa MHpopmaumnsa o6 Mcnonb3oBaHUK
BEHTUIALMOHHbIX OTBEPCTUAX.

Y1obbl 3aaaTb BeHTUAALMOHHOEe oTBepcTe HVAC:
1. B meHio «Mogenb» Bblbepute «Co3paTb BEHTUNALUOHHOE OTBEpPCTUEY
2. B cBowcTtee «MoBepxHOCTb» BbibepuTe «HVACY.
3. Ha BKnagke «FeomeTpua» 3agaiMTe pacnosioKeHMe BEHTUAALMOHHOIO OTBEPCTUA.
4

Ha Bknagke «Csoiictea HVAC» Bbl MOXKeTe 334aTb HanpaB/eHMe NOTOKa, eC/IN OH He
nepneHAnKYNspeH oTBepcTmio. [1/1a 3TOro NoCTaBbTe rasIoyuKy «3acNoHKa» M 3agaiTe X,
Y, Z KaKk BEKTOp, YKa3blBaIOLLNI HAaNpaBaeHWe NOTOKaA.

5. Haxxmute «OK».
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I'maBa 18. BbIXoAHbIEe JaHHbIE

B aTOM rnaBe onucaHbl BbIXO4HblE NAPaMETPblI MOogeNNPOBAHNA, OOCTYMNHbIE B PyroSim. Bce atn
napameTpbl HaX0AATCA B MEHIO «BbIXOAHbIE AAHHbIE.

TBepabie npopuin

Teepable NPodUAN N3MePAIOT BEANYMHDBI (HaNnpumep, TeMNepaTypy, NOTHOCTb) BHYTPU
TBepAoro obvekTa. Paiinbl ¢ BbIXOAHBIMW AaHHbIMUK Ha3biBatoTcss CHID_prof_n.csv, rae CHID —
HasBaHue ¢dainna PyroSim n n — Homep npoduns. ITn dainbl cogepKaT AaHHble, Heobxoanmblie
018 CO3[0aHUA ABYXMEPHbIX ANArpamMmm BENYMH, U3MePAEMbIX BHYTPU obbekTa. B HacToAlee
Bpema PyroSim He nogaep»uBaeT otobparkeHue aTux ¢pannos.

[lnsa co3paHna BbIXOLHbIX AaHHbIX B TBepAOoN $ase, B MeHI0 «BbIXoAHble AaHHble» Bbibepute
«PepgaKTupoBaTb nsmepeHus B TBepaon dpase». Kaxapii npodunb TpebyeT 3aaaHus
cneayowmx napameTpos:

Mapametp OnucaHue
ID HasBaHue TBepaoro npoduns
XY, Z KoopauHaTta Ha noBepxHOCTU 0OBbEKTa, rae usmepaeTcs

TBEPAbI Npodub

OpwueHTayma HanpaBneHue OT rpaHu, rae pacnosioxKeH TBepabli Npodunb.
YTobbl co34aTh TBEPAbIM NPOdPUIb Ha BEPXHEN FPaHN 0OBEKTA,
3HauYeHMe A0NKHO BbITb Z+. ITOT NapaMeTp NpeaoTspallaeT
Ntobyto ABYCMbICIEHHOCTb, €CIM TOYKA NEXKUT Ha ABYX
npUAeraloLWmx rpaHsx.

BennumHa BenununHa, KoTopyto HEOBX0ANMMO U3MEPATL B TBEPLOM
npodune

MpumeyaHue. MoBEPXHOCTb A1 U3MEPEHMUA AO/IKHA BbITb TENNOMNPOBOAHOM. ECn
NOBEPXHOCTb Ha 3aZaHHOM rPaHKN He ABAAETCA TenaonposoaHoM, FDS BblAacT ownbKyY npu
3anycke 1 NpepBeT HacyerT.
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2D cedyeHusn

[lByxmepHble ceyeHus No3BONAIT U3MePATb AaHHble B ra30BoM ¢ase (Hanpumep, AaBneHuUe,
TemnepaTypy, CKOPOCTb) B NJIOCKOCTAX, PACMNO/IOXKEHHbIX BAO/Ib OCEM KOOPAWUHAT. B nporpamme
NPOCMOTPA Pe3yNbTaToOB NOJyYeHHbIe AaHHbIe MOXKHO YBUAETb B aHUMUPOBAHHOM BUAE
(PucyHok 18-1).

PyroSim 2018 x64 - pipe_rupture_v3.smv _ o %
File Apalysis View Help

BEer QGEE B|BPrRaliicwithowl v| B @F g $ 4/ M

Scene Geometry
idly FDS Actual

&% FDS Requested
& GE1

El-48 FDS Results

& 3D Smoke
ﬂ 3D Slices

5[] 2D Slices

(f) TEMPERATURE
) U-vELOCITY
() VELOCITY
) v-vELOCITY
i) W-vELOCITY
&% 2D Slice Vectors

y
COBBO6O L= @V

Click-drag to rotate, hold shift to pan Stopped Time: 0:12/0:20  Speed: 1X Framerate: 35.8 fps

PucyHok 18-1 NMpumep B nporpamme NpPocmMmoTpa pesy/ibTaTtos

Y106bl CO3AaTh CEYEHUSA, B MEHIO «BbIXOAHbIE AaHHbIe» BbibepuTe «2D ceueHua». s Kaxaomn
N/IOCKOCTU HY>KHO 334aTb NapameTpbl:

Mapametp OnucaHue

MNnockoctb XYZ Ocb, NepneHANKYNAPHO KOTOPOM bByaeT pasmeLleHa NI0CKOCTb
3HaueHune 3HayeHWe No 3a4aHHOM OCWU, rAe PacnoNoXKeHa NI0CKOCTb
BennunHa BenununHa, kKotopan byaeT namepaTbca B NNOCKOCTU. Bennunny

HYXXHO BbI6MpaTb M3 BCTPOEHHOIO CNUCKa

Mcnonb3oBaTb BEKTOP? Ecnu BbIBpaTth «aa», To FDS 6yaeT co3aasaTth A0MNOJHUTE/NbHbIE
AaHHble 0 BEKTOpe NOTOKa A/1A 3TOM NNOCKOCTU

B ueHTpe Aueikun? [LOMIKHbI 11 BbIBOAUTBLCA AaHHbIE MO LEeHTPY fYyeek. B aTom
pPeXXMME Kaxkaan AYenKa ceTkn byaeT 3anosHeHa NONHOCTbIO
OAHWM LBETOM, COOTBETCTBYIOLMM 3HAYEHMIO B LLEHTPE AYEIKN.

3D ceyeHusn

3D ceyeHMs NO3BONIAIOT U3MEPATb AaHHble B razoBoi dase (Hanpumep, AaBaeHUE,
TemnepaTtypy, CKOPocTb) B 06beme. B nporpamme npocMmoTpa pesynbTaToB MNONYYEHHbIE
AAHHbIE MOXHO YBMAETb B aHUMUPOBAHHOM BUAE Pa3HbiMK cnocobammn — 06 bemMHbIl
pPeHAEPUHT, ABYXMEpPHble cevyeHus, rpadmKm B TOYKAX UK M30NOBEPXHOCTU. Ha pucyHke
PucyHoK 18-2 nokasaH 06beMHbIN PEHAEPUHT.
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Pathfinder 2017 x64 - pipe_rupture_v3.smv - a X
File Debug Analysis View Help
BEe Q&G ® ® @ B sidrenderng ]@@@ SR KDPAU & MW
- Views
4 Default
(@ Tours
=-d® Scene Geometry
"4 FDS Actual
..4% FDS Requested
L.db GE1
4B FDS Results
- 3D Smoke
&) Slice3ds
i.(f) SOOT DENSITY
: () TEMPERATURE

102 Points
[P Slices

Contours

OCO0BOOJT = @1

Click-drag to rotate, hold shift to pan Paused Time: 0:13/0:20 Speed: 1X Framerate: 220.2 fps

PucyHOK 18-2 O6beMmHblii peHAEepPUHT NPorpaMmme NPOCMOTPa Pe3y1bTaTos

YT106bI CO34aTb NNOCKOCTU, B MeHI0 «BbIXxoAHble AaHHble» BbibepuTe «3D ceueHua». na
KaKZoW NAOCKOCTU HY}KHO 3a4aTb NapamMeTpbi:

Mapametp OnucaHue

MuHumym X, Y, Z MuHMManbHble 3HaYeHUA KOOpAMHAT Napaanenenunesa
Makcumym X, Y, Z MaKcnmanbHble 3Ha4YeHUA KOOPAUHAT Napansienenunesa
BennuyunHa BenunuunHa, KotTopas byaeT nsmepsTbCA B NAOCKOCTU. Bennunny

HY}XHO BblOMpPaTb U3 BCTPOEHHOIO CNUCKa

Ncnonb3oBaTb BEKTOP? Ecnu BbIbpaTh «aa», To FDS 6yaeT co3gaBaTtbh AOMNOJHUTENbHbIE
[AHHbIE O BEKTOPE NOTOKA 419 3TOMN NAOCKOCTU

B ueHTpe AYeikun? [LoNKHbI 1 BbIBOAUTLCA AaHHbIE NO LEHTPY AYeek. B atom
peXXMMme Kaxkaan A4eika ceTku byaeTt 3anosHeHa NOAHOCTbIO
OAHWM LiBETOM, COOTBETCTBYIOLLMM 3HAYEHUIO B LLIEHTPE AYENKMN.
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FpaHl/l‘leIe BE€JINYHUHDbI

FPaHUYHbIE BENNYMHBI NO3BOIAIOT BU3YaIM3MPOBATb HEKOTOPbIE AaHHbIe (Hanpumep,
TemnepaTypy) Ha rpaHuLe NpensaTcTBMii B Moaenun. MocKobKy AaHHbIE MPUMEHSAIOTCA KO BCEM
NOBEPXHOCTAM MoAeNN, He TpebyeTcA 3a4aHnA AOMNOHUTE/IbHBIX FEOMETPUYECKUX AAHHbIX.

PyroSim 2018 x64 - TEC|_Office.smv - ] X
File Analysis View Help

BEe Q6RO Q[ BReatcwithon v| BT & & K Q + ™

net

--4% Scene Geometry ————— —~— (kw/mz)

& FDS Actual . : o

@ FDS Requested !

L Ldd GE1

-4 FDS Results 8 85

& 3D Smoke

B3 lsosurfaces

-[f) 2D Slices

#)-4B 2D Slice Vectors

&b Boundaries
&g CONVECTIVE HEAT Fl
-4 NET HEAT FLUX

.02 Particles

|
< > 0O BBO6OTw= ®0)

Movement Speed Factor: 1.000 (Ctrl+scroll wheel to change); Click-drag to look; [W][S][A][D] to move; [Space]to...  Stopped Time: 2:02/4:59  Speed: 1X Framerate: 4.8 fps

PucyHok 18-3 NMpumep oTobparkeHns B NporpaMmme pesyibTaTos

[lnfa co3paHmna rpaHUYHbIX BEJIMUMH, B MEHIO « BbIXoaHble gaHHble» Bbibepute «FpaHUYHbIe
BE/IMUYMHDI». B OTKPbIBLUEMCA OKHE Bbl MOXKETE BblOpaTb, KaKMe BE/IMUYUHbI Bbl XOTUTE
BM3ya/In3MpoBaTh NOCae pacyeTa.

HpumeanMe: MOCKOJIbKY CO34aHWMeE r§PaHNYHbIX BEJIMYMMUH Ha BCEX NOBEPXHOCTAX Tp66YI'0T
60nbLKNX 3aTpPaT BbIMNCZIUTENbHbLIX PECYPCOB U MeCTa Ha ANUCKE, NHOIrAa MMEET CMbIC/N 3apaHee
Bbl6paTb, Ha KakKuUX rpaHnuUax Bbl XOTUTE BUAETL AaHHbIE. B cBomcTBax KaXX4oro npenAatcreunA
eCTb d)l'la)-KOK «3anucb BNDF» — oTK/Nt0UMTE €ro Ha Tex npenAaATCcTBUAX, Ha KOTOPbIX 3aNUCb HE
AONXKHa BECTUCD.
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H30moBepxXHOCTH

M30noBEPXHOCTM MCMNOb3YIOTCA A/1A CO34aHUA TPEXMEPHOTO KOHTYPA rasoBoM BEINYMUHDI.

E PyraSim 2018 xB4 - slices_manycells.smv — m} X

File Apalysis View Help

Ee QGROR[Rrasc | B S X+ Q + %

£-4f Scene Geometry
£ FDS Actual
&& FDS Requested

() 3D Smoke

B Isosurfaces

SOOT VISIBILITY
*-E21 TEMPERATURE

B TEMPERATURE=1/
: TEMPERATURE=3

’
< > CO0BB68 I~ ®0

Click-drag to rotate, held shift to pan Stopped Time: 0:13/0:21  Speed: 1X Framerate: 22.7 fps

PucyHoK 18-4 Mpumep otobpaxkeHua B nporpamme pe3ynbTaTos

Onsa co3gaHuAa N3onoBepxHoOCTelN B MeHIO « BbixogHble gaHHble» Bbibepute
«M30noBepXHOCTUY». B OKHe Bbl MOXKeTe BbIbpaThb, A/19 KaKMX BE/IMYMH CO34aBaTb
N30MOBEPXHOCTU. 3aTeM HYKHO 334aTb 3HAYEHMA STUX BE/IMYMH B KOJIOHKE « KOHTYpHbIe
3HaueHua». Bbl MoXKeTe 3a4aTb HECKONIbKO BENNYMH, pa3ae/ieHHbIX TOYKOW ¢ 3anaTol (;). Mocne
BBOZaA 3Ha4YeHUI HaxkmuTe Enter.
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TpexmepHsbie gaHHbIe (Plot3D)

Plot3D — 3To cTaHAapTHbI GOpPMaAT AaHHbIX, KOTOPbIA MOXKET 0TobpaXkaTb ABYXMeEpPHbIe
KOHTYpbl, BEKTOPHbIe rpadmkmn n nsonosepxHoctu. Plot3D dopmupyetca us gsyx Yacten: ¢pamin
XYZ, copeprKawmin tHGopmaumio 0 CTpYKType ceTke n pain .Q aNa Kakaoro MOMeHTa
BpemeHn. Kaxkapin Takon paiin coaepKmT AaHHbIe MaKCUMYM AN1A NATU BeIMYKUH. Mpu

MHOIFoCeETOYHOM Mo4eNNPOBaAHUN d)aﬁﬂbl co34akoTCA anAa Kamp,oﬁ CETKU.

3D-rpaduk JaHHBIK

Chpoc...

)’

BrixogHse AaHHsE

BenudiHa

[Masel: AIR] BuauMocTe

[Maser: AIR] Macca Ha eamrHuLy obbema

L] »

[Masei: AIR] Maccosas gonA

[Maser: AIR] MaccoBas ckopocTe Mo oo X

[Maser: AIR] MaccoBaa ckopocTe no oo Y

[Maser: AIR] MaccoBas ckopocTe Mo 0o Z

[Maser: AIR] ObbemHan gona

[Maser: AIR] ObbeMHan gonA asposons

[Maser: AIR] ONTHYECKan NMNOTHOCTE

[Maser: AIR] MnoTHOCTE

[Mase: CARBOM DIOYIDE] BuauMocTb

I

[Mase: CARBOM DIOYIDE] Macca Ha eanHuuy obbema

[Cazes " ADEOK OTOYIOE] Marcsean asnn

-

BrIX04HON MHTEPEEN:

SHAK CKOPOCTH:

10,08 BoibpaHo 5/5 BEMMHMH

Breraa nonoH#MT ensHBIA

Ok ] [ OTMEHE

PucyHok 18-5 OkHo HacTpoek Plot3D

Plot3D moryT ncnonb3osatbcs B Pathfinder gna nHterpaunm pesynbratoB MoaeNMpPOBaHUA C

pe3ynbTaTaMy MOAENNPOBaHUA NoXKapa. YTobbl 6bICTPO BbIOPATh MapameTpbl, UCNOb3yeMble B

Pathfinder, Haxkmute «CbpocC..» 1 BbibepuTe «MapameTtpbl Pathfinder».
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Pathfinder 2017 x64 - carport.smv - O X

File Debug Apalysis View Help
BEe QUROB Rrastc M E FP X K4Q & + ®

o ® Circular

[3& Scene Geometry
4% FDS Actual

- e
5& FDS Results
a-¢
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202 Particles

- 5.e® Tracer

&-db Plot3ds

() HRRPUV

-[f) TEMPERATURE

-{f) U-VELOCITY
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-ff) W-VELOCITY

.02 Points

=-[f) Slices

.8 Contours

:ﬁoeoﬁset(m): f) @O @@@@ [Repeat @.\)

Click-drag to rotate, hold shift to pan Paused Time: 2200/ 2:00 Speed: 1X Framerate: 262.9 fps

PucyHoK 18-6 NMpumep otobpakeHuaA B Nnporpamme pe3ynbTaTos

CraTucTtuka

CTaTUCTUKA — 3TO PaCLIMPEHUA BO3MOMKHOCTEN AaTYMKOB. Bbl MOXKeETEe MCMONb30BaTh CTAaTUCTUKY
BMECTO AAaTUYMKOB, M B BbIXOAHbIX AAHHbIX NOy4aTb MUHUMANbHOE, MaKCUMaNbHOE UK
cpeaHee 3HaYeHue BeNNYMHbI B OAHOMN MAN HECKOJIbKUX CETOK. ITU AaHHbIE MOXHO
npocmaTpusaThb B rpadumkax, cosgasaembix PyroSim (PucyHok 18-7).
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[ £ Time History Plots
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PucyHok 18-7 Mpumep rpaduKa cTaTUCTUKU

[na co3gaHuns gaHHbIX CTaTUCTUKK B 3aaHHOM 06/1acTy, B MeHI0 «BbIxoaHble AaHHble»

BblbepuTe «CTaTUCTUKAY, 3aTeM HaxkMuTe «Co3aaTtb». MNocne BbiIbopa BEANYNHDBI ANA

nsmepeHus, byaer 4oCTynHa KOMBUHALMA U3 CAeAyOLMX NapaMeTPOoB:

Mapametp OnucaHue

BennumHa BennuunHa, koTopasa byaet usmepAatbca. 3HayeHme
yCTaHaB/AIMBAETCA NPU CO343aHUM UIMEPUTENA U HE MOXKET
N3MEHATLCA.

CpepgHee Bbibepute ana nonyyYeHMA cpegHUX No BPEMEHW 3HAYEHUN
N3MepsAeMOn BEIMYNHDBI B CETKE

MuHUMYyMm Bbibepute gns nosydyeHUAa MUHUMANbHOTO 3HAYEHUA
NM3MepAEMO BE/IMYMHDI B CETKE

Makcumym Bbibepute ana nonyyeHMA MaKCMMaAbHOTO 3HAYEHUA

n3MepAaemMoi Be/INYMHbI B CETKE

CpeagHee no obbemy

Onuua aocTynHa AN BEeNMYKUH B ra3oBoi ¢pase. MNoxoxa Ha
«cpeaHeey, HO KaXkaan Avyelika CeTKU MMeeT BeC B COOTBETCTBUM
C pa3smepom

CpegHee no macce

Onuma gocTynHa Aas BeJIMYMH B ra3oBoi ¢ase. [oxoxka Ha
«cpeaHeey, HO Karkaan suenka CEeTKM MMeeT BeC B COOTBETCTBUM
C maccom
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WNHTerpan no o6vemy [ocTynHa Ans BeAnYmH B ra3oBoi ¢pase c eguHMLAMU
N3MEPEHMSA, BKIOYAIOLLMMM M, Hanpumep, CKOPOCTb
TEeNNoBbIAENEHNA Ha eANHNLY 06bema

NHTerpan no naowaau [ocTynHa AnA BeNIYMH B ra3oBoit $hase ¢ eanHULAMU
N3MepPEHMA, BKIOYAOLWMMKN M2, Ecin BbIBpaHO, TO A0/1XKHa
BbIObITb BbIOpPaHa 3anMcb NoO NAOWaAK, a He No obbemy.

NHTerpan no noBepxHoOCTH [ocTynHa ansa BennymH B TBEpAON dase c eguHULAMU
M3MepeHUs, BKAIOYAIOLWMMM M2, Hanpumep, Ten10BOMN MK
MaccoBbI NOTOK.

3anucb no obbvemy Mcnonbsyetcsa gam nobbix BENMYMH B ra3oBoi dpase, Kpome
«uMHTEerpana no naouwaam». 3aaaet o6bem, B KOTOPOM
n3mepseTcsa cTaTUCTUKa.

3anucb No naowaau Mcnonb3yetca aAna BeAMYMH B ra3oBoi ¢ase, 415 KOTOPbIX
BbIOpaH MHTerpan no naowaaun. 3agaet naowanb, B KOTOPoun
N3MepAeTCca CTaTUCTUKA.

3anucb No ceTke Mcnonb3yeTcsa gns BennumH B TBepaon dase. 3a4aeT ceTKy, B
KOTOPOW Bbl XOTUTE M3MEPATb BbIXOAHbIE AaHHbIE MO
cTaTucTnKe. COOTBETCTBYHOLLLEE PACNONOXKEHMe byaeT
aBTOMATMYECKM BblIBPaAHO ANS YCTPOWMCTBA B BbIXOAHOM dane
FDS.

BbIxoZHble AaHHble ANA CTaTUCTUKKM HaxoaaTca B ¢aiine CHID _devc.csv, raoe CHID — Ha3BaHMe
pacyeta (panna PyroSim).

I'IpumeanMe. ﬂpm MCNOoNb30BaHUN CTAaTUCTUYHECKNX OAaHHbIX BaXKHO MOHMMATb HHOAQHCbI
YUCNEHHOTO pelwaTena FDS. Hanpwmep, CTaTUCTUKA MUHMMAJIbHbIX 3HAYEHUN YyBCTBUTEJIbHA K
YMCNEHHbIM OWIMOKam B pewaTtene n "Horaa MOXXeT AaBaTb 3aHUXEHHbIE 3HaYEHUA.
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FnaBa 19. 3anyck Mmoae/vMpoBaHUA

Bce BapunaHTbl 3anycka moaennpoBaHus FDS moryT BbINONHATLCA Yepes No/1b30BaTENbCKMUIA
nHTepdeic PyroSim, B TOM Yncne yCTaHOBKA NapameTpoB MOAENMPOBaHUSA, 3aMyCK O4HO- U
MHOTOMOTO4HbIX PAacYeTOB, 3aMyCK PacYeToB Ha YAA/IEHHOM KNnacTepe 1 BO306HOBNEHUE paHee
YCTaHOB/IEHHbIX PacyeToB.

[TapameTpsl MOAE/IUPOBAHUS

Mpexae yem 3anycTUTb pacyeT, He0bXoAMMO 3aaTb HEKOTopble 0bwme napameTpbl FDS. B nx
yncne Bpemsa MoAenMpoBaHUs, BbIXOAHbIE BE/IMYMHDI, MAapaMeTPbl OKpYyKalLeln cpeabl,
npeobpasoBaHMe reomeTpumn B 6J10KM 1 Apyrme 3Ha4yeHus.

[na pefakTMPOBaHMA NAPaMETPOB MOLENMPOBAHMA B MEHIO « AHaNU3» BbibepuTe
«MapameTpbl mogenupoBaHua». OTKPOETCA OKHO NapameTpoB. MapameTpbl pasaeneHbl Ha
HECKO/IbKO KaTeropuii, pacnosioxKeHHbIX Ha Pa3HbIX BKAALKAX.

Bpems

MapameTpbl, OTHOCALLMECA KO BPEMEHW, PACNO/IOKeHbl Ha BKNagKe «Bpema», Kak NnoKaszaHo Ha
pucyHKe PucyHok 19-1.

MapameTpel MogennpoeaHna @

HazeaHwe pacieTa: |

[ HacTHub) ] Moaens | WznyqeHue | HaknoHHas reoMeTpus | PazHoe
Bpema | BhixogHbie AGHHBIE I Orpy:aowan cpeaa
Bpema Hadana: 0,0 5
KoHEYHOE BpEMA! 10,0 [
HasaneHeIi Wwar spemeHn: [

He aonyckaTe MSMEHEHWA BPEMEHHOMD Wara
| He aonyckaTe NPeBbIeHMA BPEMEHHEIM WaroM NepeoHa4aneHoro 3Ha4eHHA

Lar obHoBNEHKA; 2 Kanpa

PucyHok 19-1 Bknapka «Bpema» okHa «[apameTpbl mogennpoBaHua»

e Bpems Hauana: nepeHasHayeHne HayanbHoro spemenu c 0 Ha gpyroe. M3meHsAeT
dopmaT BpeMeHU B BbIXOAHbIX AaHHbIX. MOKeT 6bITb YA06HO A4 CPaBHEHUA C
BM/E03annucaAMM U T.N.

e KoHeuHoOe Bpema: Bpema 3aBeplieHna mogennpoBaHnA.

¢ HayanbHbIN War no BpemMeHU: nepenuncbiBaeT War no BpemeHu, I'IpVIHFlTbIﬁ no
YMOI4aHUIO.

e He gonyckaTb U3MeHeHUA BPEeMEeHHOro Wara: 3anpewaet FDS gMHaMMUyYeckn U3MeHATb
LIar no BPeMeHM!.

e He no3B0nATb NpeBbILEHMA BPEMEHHbIM LAarom NepBoHavyabHOro 3Ha4YeHUA:
3anpeuwaet FDS yBennumBath Wwar no BpeMeHun 60/1bllie HavyaabHOoro.

BbIX0o/iHBIE JaHHbIE

Ha BKnagke «BbixogHble AaHHbIe» BbINOAHAETCA ynpasaeHne 3anncbio BbIXOAHbIX BETNYUH.
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MapameTpel MogennpoBaHna @

HaseaHue pac4eTa:

HacTHLpI | Moaens | Manv4eHme | HaknoHHasA recMeTpus I PasHoe
Bpema | BrixoaHele AaHHEE OKpy*atLWwan cpena

AKTHEMPOBaTE 3D-BU3YANMZALMIO AbIMa
BenvunHa abiMa: .MECCOBEH aonsA cawu (Mo yMon4aHKo) -
OrpaHH4MTE BbIX0AHOA TEKCT A0 255 KONOHOK
[7] KonuuecTeo KaAPOE C BEIXOAHLIMM AaHHEMM: | 1000
[7] 3amucaTe dakin koopawHaT Plot3d
[7] 3ammcaTe dakfin Maccsl rasos

3a0&aTe NEPHUOA SAMNKMCA: s

Mepyoasl 3anMck BbIX0AHbIX AaHHbIX B ¢IEII::1J'I

[7] rparmua: s
[7] ¥erpoiicTBo: s
[7] CropocTe TennoBLIneneHUA: 5
[T MzonosepxHocTe: 8
[T] HacTmug: s
[] Npoduns: s
Mepesanyck: 300,0 s
[T] MnockocTe: s
[] Plot3D: s

[ Ok ” OTmeHa ]

PucyHok 19-2 Bknapgka «BbixogHble AaHHble» OKHa «MapameTpbl moaennpoBaHua»

e AktusmMposaTtb 3D-Bu3yanunsaumio gbiMma: NokasbiBaTb /M AblM B pe3ynbTaTtax. Ecam
BK/IOYEH, TO BM3Ya/IM3aLLMA MOXKET OCHOBbIBATbCA HA Pa3/IMYHbIX BUAAX ra3os,
BblbpaHHbIX B «BennunHe gbima».

e OrpaHuuuTb BbIXoaHOU pain A0 255 KONOHOK: OrpaHNYMBAET, CKOJIbKO KOJIOHOK
MOXeT bbITb 3anMcaHo B BbIxogHOM daine CSV.

° I'Iepuop,bl 3anunucu BbiXOAHbIX AAdHHbIX B d)aﬁn: 3a44d€T MHTEPBAJIbl, C KOTOPbIMU
3anNnCbiBalOTCA Pa3/INYHbIE BbIXOAHbIE AaHHbIE.

Oxpy:xammas cpeja

Ha Bknaake «OKpy»Kalowasa cpeaa» 3a43at0TCA pPasnYHble NapamMeTpbl OKpy»KatoLwen cpeapbl,
KaK NOKa3aHOo Ha puUcyHKe PUCyHOK 19-3.
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| TMapameTpbl MOAENMPOBAHWUA x

. Hassatme pacveTa: ||

Bpema BbixogHble AaHHole OKPYHEOWaA CPEAa  YacTuusl Mogenb MsmydeHwe  ¥rnosas recmeTpus  PasHoe

|:| TeMNEepaTypa OKPYHatoWENR cpeabl: 20,0 °C

|:| [EENEHNE OKDYHEIOWENR CPEabI: 1,01325E5Pa
[[] Maccosan aona kucnopoaa s aTMochepe: 0,232378 kg/kg
|:| MaccoBan AONA YrNEKWCNoro rasa B aTMocdepe: | 5,956-4 ka/ka

[ HacTpoiika seTpa Pe,

[] OTHomTensHan BRamHOCTE: 40,0 %

[] Yposets semm: 0,0m

[ MakcumansoHan BuammocTs: 30,0m

[] ®arTop srammocT: 3,0

[ 3anats cany Tswectu ¥ |MocToaHHoe 0,0 m/s2
i | MocTosHHoe 0,0 m/s?

Z: |MocToaHHoe 9,81 m/s?

&TIME T_END=10.0/
&DUMP COLUMN_DUMP_LIMIT=,TRUE., DT_RESTART=300.0, DT_SL3D=0.25/

PucyHok 19-3 Bknapgka «Okpy:Katowan cpena» okHa «lMapametpbl moaennpoBaHUa»

YHUMKaNbHbI acNeKT 3TOMN BKAAAKM — 3aJ4aHMe CUbI TAXKeCTU. Cnuna TAXKECTU MOXKET bObiTb
3a4aHa Kak uameHawwanca pyHKkumMa, otaenbHo no ocu X, Y 1 Z. 3To N03BOAAET NOAb30BATENIO
MOLENNPOBATb CNOMKHbIE NOBEAEHMSA CUJIbI TAXKECTU B TOHHENAX UM B KOCMOCE, rae
KOOpPAMHATHbIE NAM BPEMEHHbIE U3MEHEHMA B HAMPABJ/IEHMN MOTYT MEHATb BEKTOP CUbI
TAKecTu. Kaxaan GyHKUMA A0/1KHa ObITb 3a/1aHa KaK QYHKLMA OT NOJIOKEHUA Ha ocu X Un OT
BpemeHu.

Ha 3Toln BKnajaKe 3a4atoTca napameTpbl OKpy»KatoLen cpebl No ymonyaHuio. OTAnYHble OT
3TUX 3HAYEHUA TemnepaTypbl, AaBEHUA U MacCOBOW [10/11 Fa30B MOKHO 334aTb B Pa3/IMYHbIX
061acTAX AOoMeHa ¢ noMmoLbio «06AacTU HauyaNbHbIX 3HAYEHUIA».

[ns co3gaHna 061acTy HavaNbHbIX 3Ha4YeHU B MeHto «Mogaenb» Bbibepute «Co3patb obnactb
HauyaNbHbIX 3HaYeHUN». OTKpoeTcs OKHO «CBOMCTBA 06/1aCTU HAYaNbHbIX 3HAUEHUII», KaK
NMOKa3aHo Ha puUcyHke PucyHok 19-4. 3agante Heobxogmmyto TemnepaTypy, AaBAEHME UAN
MacCcoBble 40U ra3o., YTobbl NnepenncaTb NapameTpbl, Ha BKAagKe «Obwme» n napameTpbl
ob6bema Ha BKnagke «Feometpuar. Haxxkmute «OK» ansa co3gaHma 061acTv HavaNnbHbIX
3HAYeHUN.
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CeolicTea 0BnacTn HaYaneHEIX SHAYEHHI

OBwme | MegmeTpua

HauansHele CBoCTEa OKPYMHAaKOLWE cpeabl
[ Temnepatypa: | 20,0 °C

[ MnoTHocTs:

Orcarie: OBNACTD HAUAMEHEIX SHA4EHMI
Tpynna: 4B Mogens -

[F=ECTH
Fazkl Maccoeaa aona (kgfkg)
ACETOME 0,0] -
ACETYLEME 0,0~
ACROLEIN 0,0
AIR. 0,0
ARCON nnl
MpaHuus!
MiaHIMyM X: 0,0m MiaHIAMYM Y 0,0m MiaHIMyM Z: 0,0m
Markamym X:  (1,0m MarkamymY:  (1,0m Mawamym Z: (1,0m
CK ] [ CTmeHa

PucyHoK 19-4 OKHO co3aaHuA 061acTU HayaibHbIX 3HAYEHUMN

BeTep

MNapameTpbl BeTpa 3a4at0TCA Ha BKAagKe «OKpyXKatowaa cpega», 41a 3TOro HyXKHO NOCTaBUTb
dnar «HacTponku BeTpa» 1 3aTem HaXKaTb KHOMNKY «PegakTnposBatb». OTKPOETCA OKHO

napameTpoB BeTpPa, Kak NOKa3aHO Ha puUcyHKe PUCYHOK 19-5.

[MapameTpel EETpa

BeTpoBoi NPodMNb | MsMEHEHME CKOPOCTM BO BREMEHM

BeTposoi npoduns: | MHAMBMA yansHEIA

HaqanbHas CKOpOCTb BETPA

(®) CropocTs:
HanpasneHue:

(0) CropocTs TpeHua (u®):
HanpasneHue:
NaHawadT:

BasnBan BeICOTA (z_E;-:

() KomnoxerTs UV
CropocTs X:
CropocTs Y:

CropocTe Z:

Mpodne CKOPOCTK

CrOpocTE X!
CKopocTb Y
CropocTb Z:

TeMnepaTypHEIli Npodkib

YpoBeHE 3EMAN:
BEpTHKANEHLIA FPaANEHT TEMNEPET Yk

TemnepaTypHeli npodwns Z:

0,0m/s
27,0
0,0mfs
270,0 =
OTKpEITan

20m

0,0mfs
0,0mfs

0,0mfs

Mo yMom4aHu
Mo yMon4aHue

Mo ymonqaHuo

0,0m
0,0 Kjm

Mo ymonqaHuo

EcTecTeeHHEI BETED

PuUcyHOK 19-5 OKHO HacTPOMKM NO/Ib30BaTENbCKOro BETPOBOro npopuna
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Ha Bknaake «BeTtpoBoi npodunb» 3a4aeTcs, Kak CKOPOCTb BETPA M TeMNepaTypa 3aBUCAT OT
BbICOTbI. Mcnonb3oBaHue npodpuna « UHAUBUAYANbHDBIN» NO3BONAET C BbICOKON TOYHOCTbIO
yNpaBAsaTb Ha4Ya/IbHOM CKOPOCTbIO BETPA, HaNpPaB/IEHUEM, @ TaK¥Ke 3aBUCMMOCTbIO OT BbICOTbI
CKOPOCTU U TemnepaTypbl. FTOPU3OHTA/IbHbIN KOMMOHEHT Ha4Ya/IbHOM CKOPOCTU BETPA MOXKET
6bITb 334aH Tpema cnocobamu:

e CKOpoOCTb M HanpaeneHue: Mo3BoAAET 334aTb aBCONOTHYIO CKOPOCTb U HanpaBieHue
BeTpa. HanpaeneHue 3agaetcs Kak yro, rae 0 o3Ha4YaeT ceBepHbIit BETep, AyOWnit ¢
ceBepa Ha tor.

e CkopocTb TpeHusa: CKOpOCTb PacCYMTbIBAETCA C MCNONb30BaHNEM Noaobua MoHuHa-
O6nyKoBa, Kak OnncaHo B pyKoBoAcTBe nosib3oBatens FDS. HanpasneHune 3agaeTca Kak
OMWUCaHO BblLWe.

e KomnoHeHTtbl UV: 3agatotca kKomnoHeHTbl U 1V ckopocTu, rae U cooTBeTcTByeT ocn X m
V—-ocnY.

Mpodunnb CKOPOCTU MOXKET UCNOJIb30BaATLCA A/1A 334aHNA 3aBUCUMOCTU CKOPOCTHM BeTpa OT
BbICOTbl. BepTUKaNbHbI rpagueHT TemnepaTypbl 3343EeT NOCTOAHHOE OTHOLWIEHMWE, C KOTOPbIM
TemnepaTypa NoBbILIAETCA UM NMOHMUMKAETCA C BbICOTOW. BMECTO 3TOro MoXKHO MCMO/1b30BaThb
33aHHYI0 Nonb3oBaTenem GyHKUMIO 3aBUCMMOCTN TEMNEPATYPbl OT Z B TeMnepaTypHOM
npodune.

Ecnun BeTpoBoit npodunb BbibpaH «MNoagobne MoHnHa-O6ayKoBa», Kak MOKA3aHO Ha PUCYHKE
PucyHok 19-6, BeTpoBoii npodumab 3agaetca HAOOPOM NapameTpoB, Kak ONMCAHO B
pyKosoacTee nosab3osatens FDS.

Mapamerpel BETpa bs
BeTposoit npodMne  Msmerenme CHOPOCTW BO BPEMEHM  ECTECTBEHHEI BETED

BeTposoit npodmne: | Mogobue MoHwHa-O6yxosa

TeMnepaTypHan cTabunbHOCTh: CTabunbHbIA w | L= [350,0
NaHawadT OTHpLITaA w | Zp= |0,03m
basoBad BeICaTa (2, _J: 2,0m
[ MacwTafupoBaHke NoTeHWAENEHoA TemnepaTypel (8% 0,0 K
HavansHaa ropHsoHTANEHER CKOPOCTH

(®) CxopocTsb: 0,0 m/s

() CropocTb Tpetna (u®): 0,0 mjs

HanpaeneHue: 270,0°
Ha4anbHas ckopocTh Z: 0,0 mfs
Z WZMEHEHWME CKOPOCTH € BEICOTOIA: Mo yMonq4aHuo w
TeMnepaTypHBIA npoduns

YpOoBEHE 3EMAM: 0,0m

BepTUKaNEHLIM MPAaMEHT TEMNEPETYPLI: 0,0 Kfm

CTmeHa

PucyHOK 19-6 OKHO HacTPOMKM BETPOBbIX NapameTpoB MoHUHa-0O6ayKoBa
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TemnepaTypHas cTabuUnbHOCTb 334aeT cTabubHOCTL TeMnepaTypbl Npu Nogbeme. MoxKeT
6bITb YCTAHOBNIEHA OAHUM M3 334aHHbIX 3HAYEHUIN UM NONb30BATENbCKMM 3HAYEHUEM.
NanpwadT 3303eT TUN MECTHOCTM B MOLE/M, U TaKIKE MOKET ObiTb YCTAHOBNEH OAHUM U3
3aZlaHHbIX 3HAYEHUI UM NONb30BATENLCKMM 3HaYeHneM. ba3oBas BblCcOTa 3343€T BbICOTY, Ha
KOTOPOW M3MepAtoTCA pa3HOObpasHblie NapameTpbl — CKOPOCTb, CKOPOCTb TPEHUA, MacliTabHan
noTeHUunanbHaa Temnepatypa. Eciv ogHa 13 nocneaHUX BEANUYNUH HEU3BECTHbI, OHU MOTYT
6bITb paccyMTaHbl FDS Ha 0OCHOBaHWKM CKOPOCTKU, 6a30BOW BbICOTbI M NaHAWadTa.

Bknaaka «M3meHeHMe CKOPOCTU BO BpEeMEHW» No3BoAET 3a4aTb 3aBUCUMOCTb CKOPOCTU OT
BpemeHu. BeTpoBoi Nnpodumnb 3apaeT 6a30ByH0 CKOPOCTb B PA3/IMYHbIX MECTaX U BblCOTax
MOZEeNN, a U3MEeHEHME CKOPOCTM BO BpEMEHM 06ecneymBaeTca MHOXKUTENEM, KOTOPbIN
NPUMEHAETCA K 3TUM 3HAYEHUAM.

Bknagka «EcTecTBeHHbI BeTep» NO3BO/ISET 3a4aTb ECTECTBEHHOE U3MEHEHME BETPA, 3a4aBas
nageHue AaBneHus c pacctossHnem. MoKeT 6biTb MONE3HO NPU MOAEIMPOBAHUN TPAH3UTHbBIX
TOHHeNeun.

Mopaesb

Ha sknagke «Moaenb» npuseneHbl HEKOTOPbIE NAapaMeTPbl MOAEIMPOBAHUA, UCMO/b3YeMble
FDS. MoapobHee o0 HUX B pyKOBOACTBE Nosb3oBatens FDS.

H3nyyeHnue

Ha Bknagke «U3nyyeHue» npnseaeHbl HEKOTOpPbIE NapameTpbl A41A pacyeTa UsnyyeHus,
ncnonbsyemble FDS. MoapobHee o HUX B pyKoBoACTBe nosb3osaTtens FDS.

YrioBas reoMeTpuda

PyroSim no3sonseT co3zaBaTb HE BbIPOBHEHHbIE NO PACYETHOM CETKE NPENATCTBUA U
oTtBepcTMA. Ona 3anmcn ncxogHoro daiina FDS atn 06beKTbl HeobxoaMmo npeobpasosaTb B
610K, BbIPOBHEHHbIE M0 ocAM. PyroSim 3T1o caenaet iMbo aBTomaTUYECKM Npu Co34aHumn
BXOAHOro danna, uam aTo MOXKHO caenaTb BPyYHYto, BbibpaB oTaenbHble 06beKTbI U B
KOHTEKCTHOM MeHI0 BbibpaB «Mpeobpas3oBatb B 610KM».

Bknagka «Yrnosas reometpua» NpuBOAUT NapameTpbl A58 Npeobpa3oBaHna 06BHEKTOB B
610KM MO YMONUYAHMIO, KaK NMOKa3aHo Ha pUCyHKe PucyHok 19-71.

! Eciiu 06beKThI Tpe0OPa3OBBIBAIOTCS BPYUHYH), OTKPOETCS OKHO C TAKUMH e TTapaMETPaMH, TIPUIEM UCX OJTHO
OyayT ycraHoBieHbI 3HaYeHus u3 «[lapameTpoB MoaenMpoBaHus».
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MapameTpel MOAENMPOBAHNA @
HassaHue pacqeTa:

Bpemna BbixoAHble AaHHbIe QrDVIHEHWan coeaa
HacTHLb! Mogens ManyueHue HarnoHHas reoMeTpia PasHoe

DUNETP NpeobpasoBaHMi

@ PacTpMpOBaTE TONBKO HE BRIDOBHEHHEIE MO OCH OBBEKTEI
PacTpHpoBaTE Bre 0BBEKTRI
MpynnuvpoBKa
@ TpynnupoBaTe BNoKK B cocTaBHEIE 0bbeKTEL
Coznate ofbekT ana kawaoro Gnoka v gobasuTe B rpymny.
PazmMep Bnoka

@ lNo3B0NMTE PE3YNETHPYHOWMM BRoKaM CoCTOATE M3 HECKOMBKMK AHERK CETKH,

BRoKM TONWWHOM He Gonee ogHoM aHeii,
TomuwHa

@ PaspelwwTt TOHKME NPENATCTEMA,
Bce NpenATCTEMA AQ/TKHEI MMETE TOMWMHY.
V| OfbeanHMTE 0RBEKTE! C OAMHEKOBAMA CBOMCTEAMM,
/| PazaenuTs Henepecekaowmxca ofberTsl.

WrHopMpoBaTE HA3BaHWA NpK ofibeaMHEHIM,

l QK ” OTHeHa |

PucyHok 19-7 Bknapgka «Yrnosasa reometpua» okHa «lapameTpbl moaenmpoBaHUa»

e  ®unbTp NnpeobpasoBaHuUii. YNpasaseT, Kakne ob6beKTbl Npeobpa3osaTtb B 6N0KMK.

o PacTtpupoBaTtb TONbKO He BbIPOBHEHHbIE MO 0CAM 06BEKTbI (M0 YMONYaHUIO).
O6beKTbI, y¥Ke BbIPOBHEHHbIE MO 0CsAM, He ByayT npeobpasoBaHbi’.

o PacTpupoBaTb Bce 06beKTbl. [TpUHYKAAET BCE NPENATCTBUA U OTBEPCTUSA
He3aBUCUMO OT popMbl, ObITb NPeobpa3oBaHHbIMK B 610KMU.

e [pynnupoBKa. YNpaBAaseT, Kak pe3ynbTupytowme o6beKkTbl ByaeT BbIrnaaeTb nocne
npeobpasoBaHus B 610KK. Bonblie MMeeT OTHOLWEHMA K pa3bueHunto 06beKToB
BPYYHYIO.

o [pynnupoBaTtb 610KMK B cOcTaBHble 06bEKTbI (N0 yMONYaHMI0). 18 KaxKaoro
npeobpasoBaHHOro ob6bekTa (Hanpumep, CTeHbl) byaeT co3gaH
pPe3ynbTUPYOWMN 06BEKT, COCTOALWMN N3 BCEX BNOKOB.

o Co3paTtb 06bEKT ANA Kaxaoro 610Ka u fo6asuTb B rpynny. Co3aaet HOBbIN
0b6beKT AnA Kaxkaoro 6s10ka. Bce 06bekTbl 4obaBAAOTCA B rpynny,
NpeacTaBAAOWY UCXOAHbIA 06bEKT.

e Pa3smep 610K0B. 3a4aEeT BO3MOXKHbIE pa3sMepbl pe3ybTupyowmnx 610KkoB. Cm. PUcyHOK
19-8.

! Hcnons3oBaHue 3TOr0 napamMeTpa npomnyCcKacT BBIDOBHCHHBIC 110 OCHU 6J'IOKI/I, HO HC MPOBEPACT I'PaHULIBL
IMpOITYyCKa€MbIX O6’LCKTOB, OPpUJICTAIOT JIM OHU K I'paHULlaM A4YC€CK CCTKU.
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o MNo3BonuTtb pesynbTUpyoWwmMmM 610KaM COCTOATb U3 HECKOJIbKUX AAYEEK CETKM.
Mo3BosAeT 610KaM COCTOATb M3 MHOMKECTBA AYEEeK CETKU (M0 yMONYaHUIo).
Bnoku, npumbliKatoLme Apyr K Apyry, C OAHUMU CBOMCTBaMM, 06beaMHAIOTCA B
OAVH BJIOK, YTO YMEHbLLAET KOJIMYECTBO CO34aHHbIX HNOKOB.

o bBbnoku TonwmHon He 6onee oaHoM AuenKU. 3actaBnseT 6710KM bbITb He 6osiee
0O/ HOW AYEeNKN ceTKU. BNoKN He 0bbeanHatoTca. MoskeT bbiTb CO34aHOo
OrPOMHOE KO/IMYecTBO 610KOB, YUTO NPUBEAET K AOMNOJHUTE/IbHbIM 3aTpaTam
namsaTK, Ho byaeT npemMmyLecTso 6os1ee NPOCTOro yaaneHus.

e TonwwmHa. 3a4aeT, MOXKET /I 06bEKT ObITb TOHKMM.

o PaspewunTb TOHKKe NpenATcTBUA (N0 ymonyaHuto). Mossonsaet ob6bekTam HbiTb
TOHKMMMU, KaK MOKa3aHO Ha pUcyHKe PUcyHOK 19-9. 3To MOXKeT nepecunmnTb
BK/IIOYEHME CBOMCTBA «yTO/ILLEHMEY B CBOWCTBAX npenaTcTamal,

o Bce npenaTcTtenA A0/1*KHbl UMETDb TOJILLLUHY. anHy,EI,MTel'IbHO caenatb 06BEKTDI
TONCTbIMW. 3anpeu.|,aeT npenaTcTtenAam ObITb TOHKUMMU.

¢ 06beauHUTb 06BEKTBI C 0AUHAKOBbLIMU CBOMCTBAMM (MO YMONUYAHUIO BKAKOYEHO).
Mo3BonseT 6/10Kamm 06bEANHATLCA YEPE3 UCXOAHbIE OOBEKTLI, EC/IN pPe3yibTUpylolmne
6710KM MMEeIOT OAMHAKOBbIe CBOMCTBA. Hanpumep, eciv ABe CTeHbl CO34aHbl €
O[IMHAKOBbIMM CBOMCTBaMM, TO Npeobpa3oBaHHble 6/10KM ByayT 06begNHEHDBI B OAHY
rpynny uamM oauH COCTaBHON 06BEKT. ITO NO3BONAET YMEHbLUUTb KOMYECTBO OO BEKTOB
B MOAENM.

o Paspenatb HenepeceKatowmeca 06beKTbl (N0 YMONYAHUIO BKAOYEHO). He
nossonseT 610Kkam 06bEKTOB HbITb 06BEAMHEHHBIMM, €C/IU OHU He
conpwuKacatoTcs.

o MWrHopupoBaTb HazBaHUA Npu 06beaMHEHUM (N0 YMONYAHUNIO BKIKOYEHO).
3agaeT, yYnTbIBAKOTCA N Ha3BaHWA, KOr4a onpeaensercs, ABNAETCA M 06beKT

KNOXOXNUM,
R i - riied [ESNET ) Y rpe——— o i
Fie £d Model Devices fuac Output FOS View Help Fie £ Mode Devics Eeac Ouiput DS View Help
BeEludl¢stROXMAORRARAO-0-4 feRlud¢v+RaXBACRRANAIO-0-o
@ ® | o EEEFE) + % %+ B oo s - QEE [@e @ |26 EEER) + S % + B g
o o - @ @ ) FEEEEEER & 2 ¢ [ o oo~ (@) @) EEEEER & 2 ¢

"IN+ EATOBRBY Y G SWE
®NB | cEADOBRRR ) B EwE

@275 %, 608, 0
» ||/ e B » | [0V 25 e RG]

PucyHoK 19-8 O6beguHeHne npeobpasoBaHHbIX 610K0B

! FDS He 103BOJIIET TOHKHM NpesATCTBUAM UMETh NPHUCOCAMHCHHBIC BCHTUIIALIMOHHBIC OTBEPCTHS.
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PucyHoK 19-9 3¢ deKr yronueHua npeobpasoBaHHbIX 610K0B

PasHoe
Ha BK/NagKe C06paHbI HEKOTOpPblE NapaMeTpbl, HE OTHOCALWLMECA K NepPeYNCIEHHbIM rpynnam.
.I'lapamerphl MOAENNPCEIHUA l

HasBaue pacyeTa: ||

Bpema | BeIx0AHEIE AaHHLIE | OKpy#atoWan cpefa
HacTrue I Mogens I MznyqeHue I HawknoHHas reoMeTprs PasHoe
MosepxHecTs no yMonuanmo ([ ] INERT -

Force the Mixture Fraction Model (If Needed)

[7] 3amaTh Ha4ano KOOPAMHAT TEKCTYPLI

Hanpaenenwe X: 0,0m
Hanpaenenwe Y: 0,0m
Hanpaenenwe Z: 0,0m

AononHWTensHele nona (TIME, DUMP RADI,MISC)

3anncs HazsaHwe 3Ha4eHKe [ ¥H BcTasuTh CTpoKy l

* | |

l £ Yaanute cTpoky ]

[ [y KonvposaTs ]
[ l
[ l

PucyHok 19-10 Bknapka «Pa3Hoe» OoKHa «[lapameTpbl moaenmpoBaHua»

® BcraBuTe

# Bripezate

¢ [loBepXHOCTb NO YMONYaHUIO. [OBEPXHOCTb, MPUMEHSIeMas K rPaHULAM CETKM.

¢ [puHYAUTENbHO 3aNyCTUTb MOAENb 40K B cmecu. OnpeaenseT, eciv BbiXoAHble
BE/IMUYMHbI, HAanpumep, YCTPOMCTBA, UCMO/b3YHOTCS.

CpeAa MHOrOnoTOYHbIX BbluucaeHu1 OpenMP

HaunHan c Bepcun FDS 6.1 pobaBneHa nogaeprkka MHOronoTOYHOCTU C MUCMO/Ib30BaHUEM
6nbnnotekn OpenMP. OpenMP aBTOMaTMUYECKM MCNOb3YETCA, €CAM NPU pacyeTe
334eMCTBOBAHO HECKONbKO NpoueccopHbix Aaep. NMosegeHne OpenMP ynpasnseTca He
BXoaHbIM daitniom FDS, a nepemeHHbIMU cpeapbl.

JOunanorosoe oKHo cpegbl OpenMP gaeT BO3MOXHOCTb PeAAKTUPOBATb NEPEMEHHbIE cpeabl
(PrcyHok 19-11). 3Tn napameTpbl NPUMEHSIOTCA B KOHTEKCTE UCNOJIHEHUA pacyeToB PyroSim u
He B/INAIOT Ha CUCTEMHbIE NEPEMEHHbIE Cpeabl.
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Cpeaa OpenhP I,&J

W | OpenMP CcTek: 16M

[ Ok ] | OTMeHa

L= -

PucyHok 19-11 finanorosoe oKHo CeoiicTBa cpegbl OpenMP

«MNoTokn OpenMP» ynpasnset nepemeHHon OMP_NUM_THREADS v orpaHniymBaeT
KOZIMYECTBO NOTOKOB, KOTOPbIE MOXKET Ucnonb3oBatb OpenMP. Ecau dnar cHAT (no
YMOJIHaHUIO), TO MepeMeHHana cpeabl He 3agaHa u OpenMP 6yaeT Mcno/ib3oBaTh 3HaYEHUE
paBHOE KOANYeCTBY NPOLECCOPOB, AOCTYNHbIX B ONEPaALMOHHON CucTeme.

Mpoueccopsbl Intel nogaepkunsatoT TexHonoruto «Mmnepnotokosoctb» (Hyper Threading). Ecau
rMNepnoTOKOBOCTb AOCTYMNHA, ONEePaLMOHHAA CUCTEMA YABANBAET KOIMYECTBO AOCTYMHbIX
NPOLEeCCOPOB (T.e. KOMMbOTEP € 2 AApPaMn ByaeT NOKasbiBaTb AOCTYNHOCTb 4 npoueccopos). K
COKaJZIeHMIO 3TO NPMBOAUT K ToMy, 4To OpenMP ncnonb3yeT B ABa pasa H60/blle NPOLECCOPOB,
Yyem HyHO. 1N KOMNbITEPOB C FTMNEPNOTOKOBOCTbIO NAEANbHbIMU HACTPONKAMMN ANA
napametpa «MoTtokn OpenMP» 6yaeT peanbHOe KOIMYECTBO NpoLeccopoB. CUCTEMHbIN
ancnetyep 3agay coobwmT o 3arpyske Tonbko 50% npoueccopos, HO MoaenMpoBaHue byaet
3aBepLleHo bbicTpee, Yem ecin OCTaBUTb 3HAYEHNE NOTOKOB MO YMO/THAHUIO.

«OpenMP ctek» 3agaeT nepemeHHyto OMP_STACKSIZE, KoTopasa ynpasaaeT KOJAMYEeCTBOM
namaTun, OoCTynHoM ana notokos OpenMP. Ecan pnar cHAT, OpenMP paccumTbiBaeT 3Ha4YeHME
(Hanpumep, 32-6UTHbIN OpenMP ncnonb3yeT 256 M6). MOCKObKY NPM PacCYNTAHHbIX
3HauveHuax OpenMP pacuyeTbl UMET TEHAEHUMIO NaAATb C OWMOKON cermeHTaLmMm, 3Ha4YeHme
no ymonyaHuio B Pyrosim yctaHoBneHo 16 M6. BepxHas rpaHunua, npeanoxkeHHas NIST,
coctasnsaet 200 M6.

3anyc1< pacdeTa Ha OAHOM IIpoueccope

Mocne co3gaHna mogenn HeobxoAMMO 3anycTUTb MOAEeNNpPOoBaHNe. BapnaHTbl 3anycka
OOCTYMNHbI Yepe3 MeH0 «AHaNU3» UAM KHOMKW HA NaHeNnn MHCTPYMEHTOB, KaK NOKA3aHOo Ha
pucyHKe PucyHok 19-12. 1nA 3anycka 04HONPOLLECCOPHOro pacyeTta B meHto «FDS» Bbibepute

-
«3anyctutb FDS» Maun Haxmute 2 na rnasHoit nanenn WMHCTpyMeHTOB. NMpumeyaHume: no
ymonyaHuto PyroSim He coxpaHAeT aBTOMATUYECKN MOAENb Ha AUCKE, eCIU 3TO He 3343aH0 B
HACTPOMKax B MeHto «Paiiny».

o~ ~

PucyHok 19-12 NaHenb nHctpymeHTtos FDS

PyroSim co3faeT BNOXEHHYIO NanKy pAgOM C TeKywmm darinom PyroSim, ona xpaHeHuaA
ncxogHoro ¢aina FDS u pesynbtaTtos. Ecan ¢painn PyroSim Ha3sbiBanca
«C:\pyrosim_files\switchgear.psm» To pe3ynbTtaTbl 6yayT XpaHUTLCA B
«C:\pyrosim_files\switchgear\». PyroSim co3aaet konuto Tekyuiero ¢aiina PyroSim B atoi
nanke, a Takxe ncxogHoln pann FDS, pann .ini SmokeView u daiin .gel, coaeprawmi
reomeTputo. MicxoaHble daiinibl aBBTOMaTUUYECKM HA3bIBAOTCA TaK e, Kak u ¢ain PyroSim, To
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€CcTb B NpuBegeHHOM npumepe dainbl byayT HasbiBaTbcA «switchgear.fds», «switchgear.ini» n
«switchgear.gel». Bce pe3ynbTatbl FDS TaKkKe 6yayT XpaHUTbCA B 3TOM Nanke.

Mocne 3anycka oTKpoeTca OKHO «Pacyet FDS», Kak NOKa3aHO Ha pucyHKe PucyHok 19-13. B
3TOM OKHE MOKa3blBaeTcA Bpemsa BbinosiHeHUA pacyeTta FDS u coobuieHnsa. OKHO MOXKHO
CBEPHYTb M Npoao/iXKaTb paboTaTb ¢ PyroSim, B Tom uncne 3anyckatb AOMNOJIHUTEIbHbIE

pacyeTbl.
G Pacuer FDS - fire_inert_doorl _2+0l_1.fds EI@
Fire Dynamics Simulator (FDS)
| MIST Engineering Labaratory
f 2 Mational Institute of Standards and Technology (MIST)

Starting FD3: C:\Program Files\PyroSim Z012% fd=d2\ fd=S. exs. ..

Fire Dynamics Zimulator
Compilation Date : Fri, 20 Oct 2010

Ver=zipn: 5.5.3:; MPI Di=abled: OpenMP Di=abled
SVH Bevision Ho. : 7031

Jeb TITLE

Job ID =tring : fire inert doorl Z4ol 1

Time Step: 1, Simmlation Time: 0.15 =

Time Step: Z Simulation Time: 0,30 =

Time Step: 3, Simmlation Time: 0.45 =

Time Step: 4, Simulation Time: D ED =

Time Step: S Jimulation Time: 0.75 = -
Mporpecc: 314.47= / 360008
WcTekwee spema: 0:59:02

OcraBweeca epema: 3:33:19

3anycTuTe smokeview No SaEEPLWEHMN ONEPELIAM

MNpepeaTb || OCTaHoBMTE || JanycTuTe Smokeview || CoXpaHuTe nar

PucyHok 19-13 OKHO mogenuposaHusa FDS

COXPaHWUTb 10T MOXKHO HaKaB KHOMKY « COXPAHUTb or». ByeT coxpaHeH TEeKCTOBbIN dain ¢
npoLeccom pacyerta.

Bbl Takke moxeTe 3anyctntb SmokeView Bo Bpema mogenmposaHus. O Tom, KaK MCMO/b30BaThb
SmokeView, ynTaiiTe B pyKoBOoACTBE Nonb3osatesia SmokeView. Mo 3aBeplueHnn
moaenmpoBaHuna SmokeView OTKpOeTCcA aBTOMATUYECKW.

HaaTne KHonKn «OcTaHOBUTb» 3acTaBuT PyroSim co3patb dain .stop, KOTopblit 3acTaBaseT
FDS npepBaTb MogenMpoBaHMe, HO NPU 3TOM 3anucaTb Galinibl, KOTOPbIE MO3XKEe MOXKHO
ncnosb3oBaTb A41A BO30OHOBAEHUA pacyeTa. YacTo MOXKET NPOUTU 3HAUMTENbHOE BpeMA
MeXXAyY Ha*KaTuemM KHOMKM «OCTaHOBUTb» U OCTAHOBKOW MOZEIMPOBAHUA. ITO NPOUCXOANUT
notomy, 4to FDS npoBepseT Hannuune dainna .stop ¢ ToM Ke NepuoanYHOCTb, YTO U obHOoBAAET
nHpopmaumto B pacyeTe.

YT06bI MTHOBEHHO NPEPBATb MOAENMPOBAHNE, HAXXMUTe «MpepBaTb». PacyeT ocTaHOBUTCA
6bICTPO, HO BO30OHOBUTbL €0 He ByAEeT BO3MOXKHOCTH.

Mpumeuanume. Mpwu 3anycke moaennpoBaHnaA nam skcnopte ¢parina FDS nonb3osatenun moryt
Nony4nTb cooblieHne, NoKasaHHOe Ha pUcyHke PucyHok 19-14: «PyroSim obHapyxun
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OTBEPCTUA Ha FPaHULLE CETKM, YTO MOXKET NpuBecTu K npobnemam B FDS. Pacwmputb
OTBEPCTME?».

PaciumpuTe rpaHuLsl oTBEpCTHIAT

e —
b -

OBHapy#eHD OTEEPCTHE HA MPAHMLIE CETKM,
A yTo MoMeT NprBecTH kK npoBnemam e FOS,

PacwmnpwTe oTeepcTe?

=

PucyHok 19-14 lnanoroBoe OKHO pacliMpeHnUs OTBEPCTUIA

[eno B Tom, 4to FDS MOXKeT He NOIHOCTbIO Npope3aTb OTBEPCTUE B NPENATCTBUE, €C/IN OHU 0b6a
KacaloTcA rpaHuLLbl CETKM B ogHOM mecTe. FDS ocTaBnseT TOHKoe NpenATcTBME BAO/b FPaHULLbI
ceTku. Ha pucyHke PucyHok 19-15 nokasaHa mogesib PyroSim, B KOTOpOW 3TO MOXET BbI3BaTb
npobnemsbl. B 3Tol moaenn oTeepcTne N NpensaTcTemMe oba KacalTca HM3a CETKU, U OTBEpCTUE
OONXKHO Npope3aTb ceTKy. Ha pucyHKe PucyHok 19-16 nokasaHa mogenb B FDS, rae otBepctue
He npopes3aeT NpPenATcTBMe.

PyroSim onpegenser noTeHUManbHble MeCTa, rae Takoe MOXKeT NPoM30NTH, U Npeanaraert
No/Ib30BaTe/0 PACLLUMPUTL FPaHULbl 0TBepcTUA. ECAn nonb3oBaTens BbIbUpaeT paclumpuTb
(«ma»), To PyroSim pacwmpuT otBepctue Ha 1/10 AYeikn ceTKM 3a rpaHuLLy CeTKU, YTobbI
OTBEPCTME NPOPE3as0 CETKY, KaK NOKa3aHO Ha puUcyHKe PucyHok 19-17. Ecav nonb3oBaTesnb
BbIbMpaeT He paclmpATb («HeT») To oTBepcTUe byaeT co34aHO TOYHO KaK 3a4a/1 NONb30BaTeNb,
YTO MOMKET NPUBECTU K ONUCAHHOM Npobneme.

*w.“.'f oc ents\Pyroserivests) testihole, xpandd pem
File Edt Model Devces Evac Output FOS View Help
S Hud| VYL EOX G AOERATA O-N- ¢
[®) =5 a [0 [EO0)[K] & % + & & & [E oo Swos =
o =1 o o B @) 2T ¢ ENEFEEE £ »F)EED

= -Hl Zenes
il zoweo (Outer zone)
 Reactions
Waeraks
= [ Surtaces

@S+

MESH DOIN

ext Vet MESH [YHAX)

B wess vent wEsH g

B wesn vent MESH ZUAY]

Viess Vent MESH (2104
:.mvem for VESHOZ

o
B vean
8w

& obstrucsen

"IN afsFEH ABRDBRBY Y

46457, 30,943, 0) m
v 1;;.‘,. 20 Vew | Fiecord Vew

PucyHok 19-15 OtBepcTtue Bo3e rpaHULbl CETKU
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7 | pyrosim7321113479900798751

Smokeviews 5.6 - Oct 23 2010

7 | pyrosim72091596006606894:

Smokeview 36 - Oct 23 2010

PucyHok 19-17 BepHo Bbipe3aHHOe OTBEPCTUE BO3JIe FPaHULLbl CETKU

HapaJIJIEJIbeIe BbIYUCJ/IEHUA

PyroSim noagnep»xumBaeT 3anyck napannesbHbiX pacyeTos ¢ ncnonb3osaHnem MPI. Mpu
napasie/ibHOM pacyeTe Kax/Aan CeTKa paccymMTbiBaeTcA Ha OTAebHOM npoueccope. lNycTb
MOZEeNMpoBaHNe 3aHUMAET t CEKYHA, HA OAHOM MpoLEeccope, TOraa, NPU Hauayylwen
NPOM3BOAMUTENIBHOCTU C UCMOJIb30BaHMEM N NPOLLECCOPOB U N CETOK BpeMA pacyeTa COCTaBUT
t/n cekyHal. B peanbHOCTM, MPaBAa, BCE HE HACTO/IbKO XOPOLLO M3-3a NOTePb NPOMYCKHOM
cnocobHocTM 1 6anaHca 3arpy3Kn, HO CyTb OCTAETCA.

PyroSim nossonseT 3anyckaTb NapannesbHbie pacyeTbl Ha 04HOM KOMMbOTEPE — B OCHOBHOM
3TO MMEET CMbIC/ NpU ABYXAAepHOM (1 bonee) npoueccope.

! DT0 Ha3bIBACTCS JIMHCHHBIM MOBBIIICHUEM TPOU3BOAUTCIIBHOCTHU UIIN JIMHEHHBIM YCKOpPCHUEM.
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[ns 3anycka napannenbHOro pacyeTta B MeHto « AHaNn3» BbibepuTe «3anycTuTb
napannenbHblii pacyet FDS» MM HaxKMUTE CTPENOYKY BO31e KHOMKK «3anycTutb FDS» ( )

n BblibepuTe
Mepes 3anyckom NapanfiesibHOro pacyeTa y4TUTe HEKOTOPbIe PEKOMEHAALMMU:

*  Mcnonb3yiiTe Kak MUHUMYM CTOJIbKO e CETOK, CKOIbKO AOCTYMHbIX NPOLLECCOPOB AU
agep. Ecnm B Hanmumm 4 npoueccopa, a CETOK TONbKO 2, TO ABa npoueccopa byayT
npocrameaTb.

e He co3aaBaliTe nepeKkpbiBatowmecs ceTkn. [OCKoNbKY ceTKM 0bmeHumBatoTCA
MHbOpMaLMelt Ha CBOUX FPaHMLAX, yylle BCero opraHnM3oBaTb CETKMU TaK, YTOObI OHU
Kacanncb, HO He NepeceKkanncb. He pekomeHayeTcAa HakNaAbiBaTb TOYHYHO CETKY Ha
rpybyto ¢ uenbio NoBbICUTb paspelleHmne. NMockonbky MHPopmaLmein obMmeHMBaKOTCA Ha
rpaHuLax, rpybas ceTka He NoNYYUT AAHHbIX OT BHYTPEHHEN TOYHOM CETKU.

e He pa3smeLllanTe UCTOYHUKM TOPEHUA Ha rpaHMLAX CETOK. Korga NCTOYHUK ropeHuns
nepeceKkaeT rpaHMLbl CETKN, HEBO3MOXKHO NOAAEPKMBATD TOT }KE YPOBEHb TOYHOCTH,
YTO W BHYTPU CETKMU.

Bonee nogpobHblie NnpesnoXKeHUA U YKa3aHUA O 3anyCcKe NapannenbHOro pacyeTa uwmTe B
pyKosoacTee nosab3osatens FDS.

3amnyck Ha KJjacrepe

PyroSim npezocTaBaseT BO3MOXKHOCTb 3anyCTUTb mogenmpoBaHue FDS Ha ceTeBOM KnacTepe,
ncnonb3ya MPI. 9To NoxoKe Ha NapannenbHbIN pacyeT, rae Kaxaan ceTka MogenmpyeTca Ha
oTAenbHOM npoueccope. Knactep MOXKeT COCTOATb M3 HECKOIbKMX KOMMbIOTEPOB MW Y3/108B,
Kakabli y3en umeeT ntob6oe KoMYecTBo NpoLLeccopos.

Mepepn 3anyckom MoaeNnpoBaHMA Ha KnacTepe HeEOBXOAMMO CKayaTb U YCTAaHOBUTb
HaCTPOMLLMK Y310B Ha KaXAbl KOMMbIOTEP KAAcTepa, BKAKOYAA TOT, Ha KOTOPOM 3anyLyeH
PyroSim, ecnu oH 6yaeT yacTbio Knactepa. [Mpu 3anycke yCTaHOBLUMK Y3/10B YCTAHOBUT CEPBUC
MPI 1 HacTpouT ero gna ncnoab3osaHma PyroSim.

Ecnv Bbl NnprobpeTeTe BO3MOXKHOCTb MCNO/Ib30BaTb KNAAcTep, TO CMOXKETE 3aMnyCTUTb
MOZeNnpoBaHuMe Ha N1toboM Konnyectse KOMNbioTePOB. Ecn Bbl ero He NnpuobpeTtanu, To Bbl
OrpaHUYeHbl KOMNbIOTEPOM, Ha KOTOPOM CTOUT PyroSim, natoc elle oaAnH KOMMbloTep.

[na 3anycka pacyeTa Ha Knactepe B MeHo « AHanu3» Bbibepute «3anycTutb pacyet FDS Ha

- -
Knacrepe» Uan HaXKMUTE CTPENOYKY BO3/1e KHOMKKU «3anycTuTb FDS» ( - ) u BbIGepUTE B |

3anyctutca okHo «lMapameTtpbl Knactepa FDS», Kak noKasaHo Ha pUCyHKe PucyHok 19-18.
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Cluster FDS Parameters

FDS File Location: |Z:\temp\3_grids\3_grids. fds

Mote: FDS file should be saved in a shared location

Host Number of Processes Assigned Meshes
1 [aurora | 2|MESH; MESHO3
2 [torrent 1[MESHO2
3 |hurricane 0
|
Local Host: TORREMT

Mumber of meshes: |3

[ OK ] l Cancel

PucyHok 19-18 Napametpbl Knacrepa FDS

Bce y3nbl Knactepa Hy»KHO BBeCTU B TabaunLy, a TaKKe KOANMYeCTBO NPOLECcCoB ANA 3anycKa Ha
KaXKAoM y3nie (npumeyaHue — 3T y3nbl ByayT 3anOMHeHbI AN1A CAeAyoLLero 3anycka Knactepa).
«Ha3HayeHHble CeTKU» NOKA3bIBAET, Kakme ceTKu FDS byayT 3anyLieHbl Ha KaXK40M
KOMMblOTEepe — 3TO onpeaenaeTca NOpAAKOM CETOK M NOpAAKOM XOCTOB. «PacnonoxeHue
daiina FDS» f0MKHO ObITb B Nanke, BUAMMOM BCEM y3/1aM Knactepa. Haxmute « OK», 4Tobbl
3anyCcTUTb MoAeIMpOBaHMe.

Bce BxoAHble 1 BbIXOAHbIE AaHHbIE BYAYyT XPaHUTLCA B TOM }KE NarnkKe, YTo U yKasaHHbI pain
FDS. Kpome cTaHAapTHbIX BXOAHbIX $aliioB, PyroSim TaKke CKONUPYET HY*KHble UCNOIHAEMbIe
daninbl FDS n MPI B nanky ¢ pannom FDS — ans rapaHTUK, Y4TO BCE Y3/1bl KNacTepa UCMONb3YHT
OAHY U Ty e BEPCUIO NPOrpamm.

Bo306HOB/IeHuE MOAEC/INPOBAHUA

Echn mogennpoBaHMe OCTaHOBUTb HaXKaTMeM KHOMKM «OCTaHOBUTb» B OKHE MOAE/NINPOBAHUA,
€ro MOHOo no3aHee BO306HOBUTL. 1A 3TOro HaxkmuTe «Bo3o6HOBUTL MogenupoBaHue» B
meHto «FDS». 310 0ob6aBuT AononHUTeNbHbIM napameTp RESTART Bo BxoaHow ¢ann FDS. Korga
FDS o6Hapy»uMBaeT 3TOT NapaMeTp, OH aBTOMATUYECKM 3arpy3uT npeablayliee cCoCTofHNe
pacyeTa C *KeCTKoro AMcKa U BO306HOBMUT pacyeT. Ecim FDS He cMmoXKeT 3arpy3unTb pesy/bTaThbl,
OH 3aBEPLUMTCA C OLLINOKON.
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l'naBa 20. IlocT-06pa6o0TKa pe3yJibTaTOB
PyroSim nogaepuBaeT NocT-o6paboTKy pe3ynbTaToB ABYMA CNOcobamu:
e 3anyck Smokeview 13 PyroSim

° nOCTpOGHMe I'pa(l)MKOB 3aBUCUMOCTU BbIXOAHbIX AaHHbIX OT BpEMEHMU.

3anyck Smokeview

Smokeview — nporpamma ana noctobpaboTku pesynbtatoB FDS, paspaboTtaHHaa NIST. OHa
No3BONAET N0/Nb30BaTEN0 NPOCMATPUBaTL pe3ynbTatbl FDS 8 3D. MNonb3oBaTenb moxeT
YBUAETb PACNPOCTPAHEHWNE AbIMA, USMEHEHME BENIMYMH B USMEPUTEIbHBIX N0CKOCTAX, Plot3D
W apyrve BeJIMYmHblI.

Mo ymonyaHuto, ecnm Bbl 3anyckaete FDS 13 PyroSim, To No OKoHYaHWKM pacyeTa byaeT

3anyweH Smokeview. Kpome TOro, Bbl MOXKeTe HaxaTb KHOMKY «3anycTuTb Smokeview» = Ha
naHeNn MHCTPYMEHTOB 417 NPOCMOTPA pPe3yNbTaTOB pPacyeTa BMN/IOTb A0 TEKYLWETO MOMEHTA.
Bbl TakKe morKeTe 3anycTuTb Smokeview 13 meHto «FDS». OTKpoeTca oKHO ans Bbibopa danna
Smokeview.

I'paduku pe3yibTaTOB

MpadumKM pe3ynbTaToB MOTYT HbITb NOCTPOEHbI A1A TENIO0BbLIX AETEKTOPOB, TEPMONap U APYTUX
n3mepuTenen u cTaTUCTUKK. MNocne 3anycka MoaeMpoBaHMA Bbl MOXKeTe MOCMOTPETb rpaduKu,

Ha)XaB KHOMKY & na nanenn WHCTPYMEHTOB. byayT nokasaHbl AaHHble A4 TENI0BbIX
pe3ynbTaToB. YTOObI NOCMOTPETb AaHHbIE YCTPOUCTB M 3N1EMEHTOB YNPaB/IEHMUA, HAXKMUTE
CTPENKy BHM3 BO3/e rpaduKa 1 BbiIbepuTe Hy*KHbI TUN. Kpome Toro, MoXKHO BblibpaTb «padpuk
3aBUCMMOCTM BEJINYUH OT BpemeHN» B MeHto «FDS». FpadumK AaTumMKa TemnepaTtypbl NnpuseaeH
Ha pucyHKe PucyHok 20-1. Monb3oBaTeib MOXKET 3KCNOPTUPOBaTL M306pakeHue B dpaiin.

|1 Time History Plots — O b

Tann

- 1T
1-vis

1-AT |
1-od ;
1-co
1-hdl
102
2T
2-vis
2-AT
2-tn2
2-co
2-hd
2-02
3T
3-vis
3-AT
3-nd
3-C0
3-hd
302
4T

o)

) 0.0 4 y } i |
-vis an 0,00 100, 1300 200 2300 200

4-AT Epema (=)
402 b

PucyHok 20-1 'paduK pesynbraTtos
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ApxuBHpOBaHHE Pe3yJIbTaTOB

MNocne 3anycka moaennpoBaHma pesyabTaTbl MOXHO apXnMBMpoBaTb. [aa aToro B meHto «FDS»
BblbepuTe «ApxuBupoBaTtb pe3yabtatbl FDS». OTKpoeTca OKHO «APXMBMPOBAHME Pe3y/ibTaToB
FDS», Kak NOKa3aHo Ha puUcyHKe PucyHok 20-2.

ApxvBnpoBaTth pesyasTatel FOS Iﬁ

(FEk T ey o= N e shiMAHHBI_results_2014 0710
COXPEHUTE TEKYLUME PESYNETATHI

[T] CxaTe B ZIP-aiin

l Ok l [ OTtmeHa

44

PucyHok 20-2 OKHO apxuBupoBaHua pesynbrtatos FDS

«HasBaHue apxuBa» naeHTMOUUMPYET apXUB ANA AaNbHEMLWero Mcnonb3osaHus. Mo
YMOJIYaHUIO HAa3BaHWE COAEPKUT HazBaHMe Mogenun u Bpemsa co3ganua. Ecam enar ctont
«OCTaBUTb TEKyLMe pe3ybTaTbl», TO TEKYLME pe3ybTaTbl OCTAKOTCA HAa MecCTe, U ANA apXMBa
cosgaeTtca KonuaA. Ecnun He cTouT, TeKywme pesynbTaTtbl byayT yaaneHol. Ecnv ctout dnar
«CxKaTtb B ZIP-¢paiin», apxms 6yaeT coXxpaHeH Kak cxKaTbii ¢ain. Ecam HeT, To apxmB byaeT
COXPAHEH KaK nanka ¢ TeKywumu pesynbtatamu. Haxkmute «OK», 4yTobbl cO34aTb apxmB. ApxmB
6yaeT coxpaHeH B Nanke ¢ Tekywmm pamnom PyroSim.

MpumeyaHume: Ytobbl PyroSim 3anomHuUI apxuB A5 Aa/IbHENLLEro BOCCTAHOBAEHMUA, dann
PyroSim Hy»KHO COXpaHWUTb NOC/ie CO34aHNA apXxmBea.

BoccraHoB/1eHHue APXUBHUPOBAHHBIX PE€3yJIbTATOB

Pe3ynbTaTbl U3 apXnBa MOXKHO BOCCTAHOBUTL. [11A 3Toro B meHto «FDS» BbibepuTe
«PacnakoBatb pesynbtatbl FDS». [10ABUTCA OKHO BOCCTAHOBJ/IEHUA Pe3yAbTaToB, KaK NMOKa3aHo
Ha pUcyHKe PucyHok 20-3.

PacnakoBaTs apXMEMPOEaHHLIE PESYALTATHI @
IV Users \oner \Downloads \oesbiMAHHBIG
PacnawkoBaTe BeldpaHHEIR apxME.

OocTynHele apxiekl (BeiDepUTE 0oMH)

PesynsTaTel FDS LaTa cozaaHua ¥
feshMAHHBIA_results 2014 07 10 0.07.14 20:23
BesbMAHHEN_results_2014_07_10 10.07.14 20022

OK ] [ OTHEHA ]

PucyHok 20-3 OKHO BOCCTaHOB/IEHMA apXUBUPOBAHHDbIX Pe3y/1bTaToB
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B none «MyTb» yka3biBaeTcs Nanka, B KOTOPY ByayT pacnakoBaHbl pe3ynbTatobl. [1o
YMOJI4aHUIO 3TO Nanka Tekyuwero ¢anna PyroSim. Ecnm Bbi6paHo «OcTaBUTb BbIBPaAHHbIN
apXMB», TO apxmnB ByAeT OCTaBNEH Ha AUCKe, MHaye — yaaneH. B Tabanue «AoctynHbie
ApPXMBbI» MOKa3bIBAKTCA 3aMNUCK BCEX apXMBOB, CAENAHHbIX A1A Tekyulero ganna PyroSim.
BbibepuTe ogMH U3 HUX U HaxkmuTe «OK» 415 BOCCTAHOB/IEHMA apXmBa.

167



PykoBoacTtBo nonb3osatensa PyroSim nepesog, FireCat

I'nraBa 21. Hcnosib30BaHHe OMOJIMOTEK JaHHBIX

Mcnonb3oBaHMe 6UBANOTEK MaTePMANOB U APYIUX SAHHbIX MOLEN YMEHbLUAET KOJIMYECTBO
OLIMBOK M NOBbILWAET CKOPOCTb CO3AaHUA HOBbIX Mogeneit. Monb3oBaTelb MOXKET
MMNOPTMPOBATL AaHHble U3 BUBAMOTEKN B HOBYIO MOZeb. B AaHHOM pasaene onucaHo, Kak
pabotatb ¢ GubAnoTekamm PyroSim.

Co3paHMe M ynpaB/ieHMe COOCTBEHHbBIMU OMO/JIMOTEKaMU

Bbl moxkeTe co3aaTtb cobCcTBEHHbIE 6MBIMOTEKM M3 HAaMBONee YacTo UCMO/Ib3yeMbIX SAHHbIX.
BubnnoTeka — aTo eanHbIN pain, B KOTOPOM XPaHATCA AaHHbIE HECKOJIbKUX KaTeropuii
o6beKToB: MaTtepuansbl, Peakunn B razosoi pase, MosepxHocTH. [Ana ynpaBneHus
6mbnnoTekon:

1. B meHio «Mogaenb» Bbibepute «PegakTupoBaTb 6M6ANMOTEKN Y.

2. Bblbepute «KaTeropuio», KOTOPYH XOTUTE UCMONb30BATb M NEPEMECTUTE NYHKTbI CMINCKA
n3 «TeKyweit mogenn» B «bubnmnoreky», PucyHok 21-1.

3. Haxmute «COXpaHUTb TEKYLLYIO 6BUBNIUOTEKY» 1 COXPAHUTE ee TYAa, TAE CMOXKeTe
MCcnonb3oBaTb B byayLLeM.

4. 3aKkpoliiTe oKHO «bubnnoreku PyroSim»

BuBnuoTterm PyroSim Iﬂ

KaTeropua: |[azel -

TekyllaA Modens BubnuoTeka: ...property_library. fds

ACETOME - AlR. -

ACETYLEME CARBOM DIOXIDE

ACROLEIN CARBOM MOMOXIDE

AR MITROGEN

ARGOM = OXYGEM

BEMZEME PRODUCTS

BILITAME SO0T

CARBOM DIOXIDE WWATER VAPOR

CARBOM MOMOXIDE =

ETHAME

ETHAMNOL ==

ETHYLENE il

FORMALDEHYDE

HELILIM [ C0303Th HOBYKD DMBnuoTeky ]

HYDR.OGEN

HYDROGEN BROMIDE [ 3arpysuTe GuonuoTexy... ]

HYDR.OGEN CHLORIDE

HYDROGEN CYANIDE - [ CoXpaHnTe Terywyko bubnuoTery. .. ]

¥03aNMTh BIOPEHHEIE 00EEKTEL. .. ¥ 0aNMTh BIOpEHHEIE 00EEKTEL. ..

SaKpbiTe

PucyHoK 21-1 Co3gaHue 6Mbanotekn matepmuanos

Mocne co3gaHnsa GUBANOTEKM Bbl CMOKETE 3arpy3nTb €e B HOBYIO MOAE/b M KONUPOBaTb
JaHHble U3 bubAnoTeEKM B Moaenb.
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Ucnosib30BaHMe GMOJIMOTEKH, IpeJocTaBasAeMor PyroSim

PyroSim BkitoyaeT GubAMOTEKY peaKkLumnini 1 MaTepranos, KOTOPble NPOLWIN BEPUPUKALMOHHDBIN
aHanu3 FDS. Kaxgas 13 peakumn 1 matepuranos UMeeT CCblIKy B none «OnucaHue» Ha
WCTOYHMK AaHHbIX. 9Ta bubanoTeka AoBoAbHO orpaHmyeHa. NIST nogaeprknsaet pa3paboTky
NHXEHEepPHbIX PYKOBOACTB, KOTOPble AOKYMEHTUPYIOT CTaHAAPTHbIE METOAbl TECTOB,
MCNoab30BaHHbIE ANA NOAYYEHUA CBOMCTB MaTePMUanos.

[na umnopTa AaHHbIX M3 6a3bl AaHHbIX PyroSim:
1. B meHio «Mopgenb» Bbibepute «PepgakruposaTb 6Mb6AMOTEKN»

2. HaxmuTe «3arpy3utb 6ubaunoteky» n otkpoiite daiin «property library.fds»,
pacnonoxKeHHbin B C:\Program Files\PyroSim 2014\samples

3. B none «Kateropumu» Bbibepute «Peakuum B ra3osoii pase» 1 CKONUPYNTE HYXKHble
PeaKuunn B CBOKO MOAEND.

4. B none «Kateropum» Bbibepute «MaTepuanbi» U CKONUPYIUTE MaTepUabl B CBOIO
MoZenb.

5. 3aKkpoiTe 6MbanoTteky PyroSim

MpumeyaHue nepeBoAUMKa: TaKKe Bbl MOMKETE BOCMNO/1b30BaTbCsA BUBANOTEKON peaKkLmii 1
NMOBEPXHOCTEN rOPeHUs, CO3AaHHOM Mo AaHHbIM H0.A.KolwmapoBa 1 nNo AaHHbIM nocobua K
MeToAMKe pacyeTa MHAMBUAYaIbHOIO NOXKapPHOro PUCKa:
http://www.pyrosim.ru/download/Firecat FDS fireload lib.rar
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Fnasa 22. /JlonmosiHuTe/ibHBIEe napaMeTpbl FDS

PyroSim ctapaeTtca nonHOCTbIO NnogaepKmneatb FDS, HO Bceraa OCTatoTCA HEKOTOopbIe
cneumdunyeckme GyHKUUM, KOTOPbIE HE HALW/M MeCTa B N0/1Ib30BaTENbCKOM MHTepdelce. Kpome
Toro, FDS moxeT meHaTbca bbicTpee, Yem PyroSim. [ns Takux napameTpos PyroSim
obecneuynBaeT mexaHW3M, NO3BOJIAOLWMIN BBECTU AaHHble Yepes « [LonoaHUTeIbHbIe 3anucn» B
TEKCTOBOM BMAe U B Tabanubl «JONONAHUTENIbHO» B HEKOTOPbIX OKHaXx.

Pa3/ie1 JONOJIHUTE/IbHBIX 3aNIHCel

NHoraa PyroSim He nmeeT nonen ana HEKOTOPbIX NapameTpoB. B aTom cnyyae 3anucb moxer
6bITb 3anNncaHa B pasaen AONOJHUTENbHbIX 3aNnCel, Kak MOKA3aHOo HA pUCYHKe PucyHoK 22-1.

Pain Pegaktwposate Mogene Yeorpofictea BeixogHeie gandeie Ananws Bug Cnpaska

BEcH uwb| ¥+ BREX BAEERS ~B&E | O0-E- ¢

& |2 A A
= 5_ B A | BamMou mofenn (TonsKo YTeHue):
. Mo ymonuaHuio 1 ex2.fds
g@l CeTru (85 738) 2 Generated by PyroSim - Version 2818.1.8329
gMESH (47 940) 3 31.83.2018 22:12:58
\ 4
9___B:|I3UH:ESHD1 (@784 2 ————————————— User Section (not generated by PyroSim)-------------
R ?]3%3‘0‘3”9””” sana) 7 &SPEC ID = 'fuel', MW = 87.86214/
t Masl &
----- %’ , Pearumn g o . _
® yacraym &SPEC ID = INITROGEN s II_UMPED_COMPONENT_ONLY = .TRUE. /
o 18 ZSPEC ID = 'WATER VAPOR', LUMPED_COMPONENT_ONLY = .TRUE. /
"3 Tpaccuposumk 11 &SPEC ID = 'SOOT', LUMPED_COMPONENT_ONLY = .TRUE. /
..... +? Boga >
-4, Warepnans 13 &SPEC ID='AIR', BACKGROUND=.TRUE.
=-{ nosepxrocTn 14 SPEC_ID(1)='OXYGEN', VOLUME_FRACTION{1)=1,
-] INERT 15 SPEC_ID(2)="NITROGEN', VOLUME_FRACTION(2)=3.7619/
----I:lﬁ\quaﬁarhuecwan 16
-[T] opeN 17 &SPEC ID='PRODUCTS',
-] WRROR 1% SPEC_TID(1)='HYDROGEN CHLORIDE', VOLUME_FRACTION(1)-2.8886,
-] Hvac 19 SPEC_ID(2)='WATER VAPOR', VOLUME_FRACTION(2)=3.3272,
[ surrenscea 2@ SPEC_ID(3)='CARBON MONOXIDE', VOLUME_FRACTION(3)=8.1141,
[l Mesens: aepesososniosKa 21 SPEC_ID(4)='CARBON DIOXIDE', VOLUME_FRACTION(4)=3.8683,
[ peRioDIC 22 SPEC_ID(S5)='S00T', VOLUME_FRACTION(S)=0.6781,
-8 verpoi 23 SPEC_ID(G)='NITROGEN', VOLUME_FRACTION(6)=13.19185/
policTeEa 24
AT 25 KREAC FUEL='fuel', HEAT_OF_COMBUSTION=1448@, SPEC_ID_MU='fuel’,'AIR','PRODUCTS',
A-1-vis 26 NU=-1,-3.5867,1/, REAC_MASS_ERROR-10898/
1A =
1_:_5;2 [l ONONHUTENBHBIE 3EMHCA:
4o &SPEC ID='PRODUCTS',
Aoz SPEC_ID(1)="HYDROGEN CHLORIDE', VOLUME_FRACTION(1)=0.8886,
202 SPEC_ID(2)="WATER VAPOR', VOLUME_FRACTION(2)=3.3272,
SPEC_ID(3)="CARBON MONOXIDE', VOLUME_FRACTION(3)=@.1141,
1-2-hel SPEC_TD(4)='CAREON DIOXIDE', VOLUME_FRACTION(4)=3.B683,
12T SPEC_ID(5)="'S00T', VOLUME_FRACTION(S)=@.8781,
A-2-vis SPEC_ID(6)="NITROGEN', VOLUME_FRACTION(6)=13.19185/
- 1-2-AT
-1-2-co2 &REAC FUEL='fuel', HEAT_OF_COMBUSTION=14488, SPEC_ID_NU='fuel','AIR','PRODUCTS',
120 o [MU=-1,-3.5867,1/, REAC_MASS_ERROR=18008/
S = P
< > 3Dena 2DEMA  TewkcToBRIA MO

PucyHoK 22-1 Paspen A,oNOAHUTENbHBIX 3anuceid

Koraa PyroSim co3aaet ncxogHoliit ¢pain FDS, oH KonupyeT pa3aen A40N0HUTEbHbIX 3aMUCEN B
Ha4yasno ¢anna.

MocKonbKy PyroSim He BbINOMHAET NPOBEPKN TEKCTA B 3TOM MO/E, TO NO/b30BaTE b CaM
[OMKeH ybeanTbcA, YTO 3aNMCK BBEAEHbI KOPPEKTHO U HE KOHPIMKTYIOT C APYTMMU 3aNUCAMM,
co3gaBaembiMu PyroSim. Kpome Toro, Ha 3T 3anMcu He MOTyT CCblaTbcA 06beKTbI PyroSim.
Hanpumep, ecamn 3anncb NOBEPXHOCTM BBOAMTCA B STOM pa3zene, TO HUKAKoe NpenATcTBue 13
NoNb30BaTENIbCKOTO MHTEPdEiCca HE MOMKET CCblIAaTbCA Ha 3TY NOBEPXHOCTb. EANHCTBEHHbIN
cnocob ee UCNo/Ib30BaTb — TaK¥Ke NMOMECTUTb 3aNnCb NPENATCTBMA B AOMNONHUTEbHbIE 3aNUCH.

Hekotopble 3anucu, Hanpumep, MISC, RADI 1 gpyrmne, KoTopble BCTpeYaroTCA O4MH pas BO
BXOAHOM daine, MoryT 6biTb 3aNMcaHbl B 4ONOAHUTENbHbIE 3aNNUCK, Aaxe ecan PyroSim
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reHepupyeT Takylo 3anucb. Hanpumep, ecam PyroSim co3aaet 3anucb «&MISC TMPA=30.0/»,
Bbl TEM HE MEHEE MOKETE BBECTM B A0NONAHUTENbHbIE 3anucn « &MISC P_INF=2.0E5/». FDS
06begMHUT 3TN CTPOKM BMecTe U byaeT ncnonbsosatb «&MISC P_INF=2.0E5, TMPA=30.0/».

Jlono/IHUTE/IbHbIE IapaMeTphl

MHoraa PyroSim noagep»XmBaeT 3anncu B LEesIOM, HO MOXKET He NoaaepXKnBaTb Kakne-to ux
napameTpbl. Aan mHormx n3 Hux, Hanpumep, SURF, REAC, MATL, PART obecneunsaeTca
BO3MOXHOCTb 3aZaTb AONONHUTENbHbIE NOAA. [11A NOBEPXHOCTEN, MATEPUANOB, PEAKLUMN K
YacTuL, ecTb BKAagKa «[lononHUTeNbHO», rAe MOXHO 3a4aTb AONO/IHUTENbHbIE NOJA, KaK
NOKa3aHO Ha PUCYHKe PUCYHOK 22-2. [1nAa BBeAEHUA AONONHUTENbHbIX NapameTpoB B 3aMUCK
TIME, DUMP, RADI, MISC ncnonb3syite Bknaaky «PasHoe» B okHe «MapameTtpbl
MOAEeNUPOBAHUA» MEHIO KAHANU3».

Pegaktmpoeate rasel >
AlR | IDraza: CARBOMN MONOXIDE
CARBON DIOXIDE
O
HYDROGEN CHLORIDE HauansHan maccosas aona:  |0,0
NITROGEN
OXYGEN MpocTeie  AononHWTENEHO
PRODUCTS
REAC_FUEL AononHuTensHeE nonA (SPEC)
S00T [[] Beeraa erniouate & sanno FDS
WATER VAPOR
HazsaHue SHa4eHue *H BcrasuTe cTpoky
1 |LUMPED _COMPOMENT_COMLY | TRUE
T £ YaanuTs cTpoky

[% KommposaTs
@ BcraeuTs

ﬂ BripesaTe

Coznate

NobaeuTs 13 BBmMoTewN. ..
&SPEC ID="CARBOM MOMNOXIDE', LUMPED_COMPOMNENT _OMLY = TRUE/
MeperMeHoBaTE. ..

¥aanuTb...

MPHUMEHNTL OTMeHa

PUCyHOK 22-2 lononHUTeNbHblIe nonsa

Mpw 3a4aHMN AONONHUTENbHbBIX 3aNUCEN BBEAUTE HAa3BaHME NOAA U ero 3HavyeHue. 3aTem 3Tu
nonsa 6yayT npespalleHbl B 3anmcu FDS. Kak 1 B cnyyae ¢ 4ONOAHUTENBHbIMM 3aNUCAMM,
PyroSim 3anuweT nona TO4YHO B BUAE, CO34aHHOM MO/Ib30BaTeIeM, TaK YTo No3aboTbTech O
TOM, YTOD OHM HbINIM BEPHDI.
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l'naBa 23. PewmeHue npoosieM

MpumeyaHme nepeBoAUYMKaA: NO BCEM BONPOCAM MOMXKHO 06paTUTbCA K AUCTPUObIOTOPY PyroSim
B Poccumn

[IpoGy1eMbI ¢ cepBepOM IJIAaBAKOLIUX JIMIEH3U U

CepBep NaaBatoWmMX IMLEH3UA MMEET YNPaBAAIOLWNIN BEO-CepBUC, KOTOPbIA MOXKET MOMOYb C
AMarHoCcTMKOM MHOruxX npobaem ¢ nnasawoLwen amueHsunei. Ecam cepsep AMLEH3UI YCTAHOBEH
Ha NOKaNbHOM KOMMNbtOTEPE, AOCTYMN K YNPABAAIOLLEMY CEPBUCY MOXKHO NONYYUTb NO
cneayrouwemy Beb-agpecy:

http://localhost:5054

Ecnun cepBep NIMLEH3MIA YCTAHOB/IEH Ha YAaNeHHOM KoMnbloTepe, 3ameHunTe «localhost» HazBaHMem
YyOaNEeHHOro KoMnbloTepa (T.e. UMEHeM XOCTa cepBepa NaaBatoWmxX INLEH3NNA).

Mocne Toro Kak Bbl OTKPbINN BEH-CTPaHULY, Bbl MOMKETE UCMO/1b30BaTb KOMaHAbl CTaTyca ANs
onpeaeneHuns olwmnboK CaMoCTOATENIbHO, NN MOXKETE OTNPaBUTb AUArHOCTUUYECKUI OTUHET Ha
support@thunderheadeng.com ans nonydyeHuns nomouwmn. nsa reHepaunm AMarHOCTUYECKOTO
oTyeTa:

1. Moa RLM Administration Commands HaxmuTte Diagnostics (guarHoctuKa).
2. Haxkmute Run Diagnostics (3anycTuTb ANArHoCTUKY).

3. OtnpasbTe co3aaHHbIi oT4eT (rimdiag.txt) Mo ykasaHHOMY Bbille agpecy.

[Ipo61eMbl € ML eH3Uel /perucrpaguen

Mpun npobnemax c peructpauymeit PyroSim obpauwaiitech support@thunderheadeng.com

[Ipo6ieMsbl € 0OTOOpAKEHHEM rpaPpUuKH

PyroSim ncnosnb3yeT MHOrne NpoaBuHyTble GYHKLUN BUAEOKAPT A1A YCKOPEHUA OTobpakeHUn
TPexXmepHbIX moaenen. Ecnu y Bac BO3HMKaOT NpobieMbl ¢ 0TOBparKeHMeM, Hanpumep,
nospeXxaeHne n3obpaxkeHna Npu ABUNKEHUN MbilK, OTKPONTE MeHIo «Paiin» — « HacTponkun»
N OTKNKOYMTE OMNUMM annapaTHOro PUCOBaHMA. ITO OTKAOUMT KILMPOBAHNE M30OPaXKEHUSA U
3acTaBuUT PyroSim 3aHOBO 06paboTaTb n3obpaxkeHne moaenn. 3To A0KHO PeLWNTb NpobaemMbl
C oTOobpaKkeHmem.

TaKkKe MOXHO OTKAIOUYUTb YCKOpeHUe rpaduKm, 3anyctme PyroSim B 6e3onacHom pexxkume. B
meHo «Myck» BbibepuTe «Bce nporpammbi» — «PyroSim» — «PyroSim(6e3onacHblii pexxum)».

Ecnn Bbl CTONKHYUCH C NPOBAEMOI, MOXKANYIACTa, AATE HAM 3HATb, KaKyl0 BUAEOKAPTY U
BMAEOAPaBEP Bbl UCNONb3yETE. ITO NOMOMKET HaM Y/IYYLIUTb YCKOPEHME ANa paboTbl Ha
60/1blLEM KO/IMYECTBE KOMMbIOTEPOB.

[lamMATb A1 60/IbIINX MOAeJIel

Mpu 3anycKe 60/blINX MOAENEN BO3MOXKHO BO3HUKHOBEHWE OLLIMOKM N3-33 HEXBATKM NaMSATHU.
Ecnun 370 NnpomsoLwno, Bbl MOXKeTe yBeAUYNTb pasmep NamATh Java. 1o Hawemy onbITy,
MaKCMManbHbIA pa3mep AOXKEH COCTaBAATb NpuMmepHO 70% dusmnyeckort namatu. Mo
ymonyaHuio PyroSim 3apaet pasmep 50% pusnyeckor namatu.

YT106bI 334aTb NAMSATb, HY>KHO IGO0 3aNyCTUTb KOMAHAHYH CTPOKY, IM60 U3MEHUTbL NapPaMeTPbI
3anycKa Ap/biKa. s 3anycka U3 KOMaHAHOW CTPOKK, OTKPOMTE OKHO KOMAHAHOM CTPOKM U
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3aMauTe B Nanky yctaHoBKM PyroSim (o6biuHo C:\Program Files\PyroSim). 3anyctute PyroSim 8
KOMaHOHOM CTPOEK € aprymeHTom —=JXmx. B aTom aprymeHTe J 03Ha4aeT, 4yTo KomaHga
nepepaaetca B Java VM, a He B PyroSim. Hanpumep, «pyrosim -JXmx1200m» 3anpocut 1200 M6
namsaTu.

[na pepakTMpoBaHMA CBOMCTB APAbIKA PyroSim, KNMKHUTE NPaBOM KHOMKOM MbILM NO UKOHKe
PyroSim, Bbibepute BKNaaKy «ApabIK» U oTpedakTupyinte «O6bekT», fobasus npoben u -
JXmx1200. O6bluHanA 3anucb byaet BbirnaaeTb Kak «C:\Program Files\PyroSim\pyrosim.exe» -
JXmx500m.

[Ipo6.1eMsbl ¢ napaJsiiesbHbIMHU pacdyetamu (MPI)

PyroSim Tpe6GyeT napoJib AJis 3anycKa napaJijieJibHOro pacyeTra

Mpoueccbl MPI UCNonb3ytoT ceTeBble MPOTOKO/bI, KOTOPbIE OTKAOYAOTCA N0 YMOYaHUIO ANS
y4YeTHbIX 3anucen 6e3 naponeit. na pabotbl MPI A0MKEH MMETb A0CTYN K yYETHOW 3anucy,
3awmLLeHHOM naponem. Mosb3oBaTenu 6e3 Napons MoryT pewwmnTs npobaemy Asyms
crnocobamu:

® YCTaHOBWUTb NAapO/b Ha YY4ETHYIO 3aMuUChb.
e 3apatb MPl ucnonb3oBaHue afibTEPHATUBHOM YYETHOM 3anunCK.

Y106b1 334aTb MPI Mcnonb3oBaHMe APYron y4eTHOM 3anucK (Hanpumep, yCTaHOBUTb mpi_user
Ha KOMNblOTepe C UMEeHEeM aurora), Bbl A0/IKHbl BBECTU KOMaH/bl U3 KOMAHAHOM CTPOKM.

[0na 32-bit sepcuu PyroSim]
C:\>cd “\Program Files\PyroSim 2014\fds32”

[0na 64-bit sepcc PyroSim]
C:\>cd “\Program Files\PyroSim 2014\fds64”

C:\Program Files\PyroSim 2014\fds32>mpiexec -remove

Account and password information removed from the Registry.

C:\Program Files\PyroSim 2014\fds32>mpiexec -register account (domain\ user)
[aurora\thornton]: aurora\mpi_user

password:
confirm password:

Password encrypted into the Registry.

Ons sepudukaumm, yto MPI paboTtaeT c BBeAEHHbIMW AaHHbIMU:
C:\Program Files\PyroSim 2014\fds32>mpiexec -validate -port 52700
SUCCESS

173



PykoBoacTtBo nonb3osatensa PyroSim nepesog, FireCat

PyroSim noBTOpHO TpeGyeT napoJib

PyroSim ctapaetcs npoBepuTb KoHdUrypaumo MPI npexae yem 3anycTUTb MOAENPOBaHME.
Ecnu npoBepKa He npowna, PyroSim npegnonaraet, YTo 3TO M3-3a HEBEPHOro napona. Ecam sbl
3HaeTe, YTO A4EeN0 He B 3TOM (T.€. Bbl YBEPEHbI, YTO BBE/IM NAPOJ/ib NPaBUAbHO), 3HAaUYUT, PyroSim
TaK pearnpyeT Ha KaKyto-To ApYryto owmnbKy. YTobbl y3HaTb, YTO 3TO 3a OWMOKA, 3anycTUTe
PyroSim B 6e3onacHom perknme. OWMBKa fONKHA NOABUTLCA HA KOHCO/IM BHU3Y OKHa.
OTnpasbTe 3TOT TeKcT support@thunderheadeng.com 1 cnyxb6a noanepKKM NOMOXKET pelwnTb
npobnemy.

FDS 3aBepiiaeTcs HeMeAJIEHHO 0€e3 BbIXOJHbIX JaHHbIX

MNopo6Hana owmnbKa o3HavaeT, 4To MPI 3anycTuaock ycnewHo, Ho FDS He cmor 3anyctuTbea. Ons
nosy4yeHma [ONONHUTENbHOM MHPOopMaLmmn 06 ownbKe, 3anycTute ncnoaHaemoln dain MPI
BPYYHYIO M3 KOMAHAHOW CTPOKM M NOCMOTPUTE BbIXOAHbIE AaHHble OWMOKK. YTOObI 3anycTUTb
MPI Bpy4HYyt0, OTKpOWMTE KOMaHAHYO CTPOKY W BBEAUTE KOMAHAbI:

C:\>cd “\Program Files\PyroSim 2014\fds32”
C:\Program Files\PyroSim 2014\fds32>fds6_mpi

Mpeanonaraetca, uto FDS AonKeH ycnewHo 3anycTuTbea, 04HaKo B JaHHOM Cayyae cKopee
BCEro NosBuUTCA coobuieHne 06 owmnbKe. CKonnpyinTe cooblieHne 1 OTNpaBbTe ero Ha
support@thunderheadeng.com 1 cny»x6a noaAepKKM NOMOXKET pelwnTb Nnpobaemy.

OGpaleHue B TEXHUYECKYI0 OAAEPKKY

MporpammHoe obecneyeHmne PyroSim goctynHo gna 3arpysku
http://www.thunderheadeng.com. Ha aTom e caiiTe npusBeaeHbl PyKOBOACTBO NO/b30BaTeNA
PyroSim n npumepbl mogenen. MoxKanyicrta, UCNonb3yiTe Npumepbl, YTO6bl NO3HAKOMUTBLCA C
nporpammHbiM obecrneyeHmnem.

Bonpocbl M npeanoxeHma MOXKHO OTNPaBUTb Ha NoYTy <support@thunderheadeng.com> nan
3a4atb no tenedpoHy +1.785.770.8511.

MrcbMa MOXHO OTNPaBAATL NO agpecy:
Thunderhead Engineering

403 Poyntz Ave. Suite B

Manhattan, KS 66502-6081

USA

OGpalieHNe B pyCCKOSA3bIYHYI0 TEXHUYECKYIO MOAAEPXKKY

PycudunumpoBaHHoe nporpammHoe obecnedyeHne PyroSim, a TakKe AOKYMEHTauuUo U Npumepsl
AOCTYMHbI ANA 3arpy3KM Ha caiTe http://pyrosim.ru/

Bonpocbl 1 NpeanoXKeHMsa MOKHO OTNPaBUTb Ha NOYTY WK 3a4aTb No
TenedpoHy +7 (343) 319-12-62
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l'naBa 24. IIpunoxenue A. OTkpbiTUe ¢paitioB FDS v4 u
PyroSim v2006

MpumeyaHue nepeBoAUMKA: Pa3aen He byaeT NnepeBoAUTbCA, MOCKOIbKY MasoBEPOATHO
Hannume y nosnb3osartesniei GainioB TakKUX cTapbix Bepcuit. MNpn Heob6XxoANMOCTN NOSIb30BaTENN
MOTYT 06paTUTLCA B PYCCKOA3bIYHYHO TEXHUYECKYIO NOAAEPKKY 33 MHAUBUAYANbHON
KOHCYNbTaLUMEN.
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F'naBa 25. IIpuaoxenue b. OTkpbiTHUE paiioB FDS v5 u
PyroSim v2012

M3-3a pasnununii mexay sepcuamum 5 n 6 FDS He Bceraa BO3MOXKHO aBTOMaTUYECKU
npeobpasoBaTtb ncxoaHble pannbl FDS 1 PyroSim 2012 B HoBble Bepcumn. OgHAaKO MHOrmne
npeobpa3oBaHMA BO3MOKHbI, U B 60/bLLIMHCTBE c/lydaeB PyroSim ycnewHo npeobpasyet
dannbl B HOBbIN popmar.

PyroSim HaunHaeT npouecc Npeobpa3oBaHUA Kak pe3ynbTaT ABYX AeUCTBUN: 1) OTKpbITUE
daiina PSM, coxpaHeHHoro B Bepcuun PyroSim, paspaboTaHHolt ans paboTsl ¢ Bepcueint FDS 5,
unun 2) uMmnopT ncxoaHoro daiina FDS 5.

Mpouecc npeobpasosaHua ¢painos PSM u BxogHbix daiinos FDS ogmHaKkos. PyroSim cHavana
3arpykaeT AaHHble B popmy, pa3paboTaHHyto ana paboTbl ¢ Bepcueit 5, 3aTem npumeHAeT
npeobpasoBaHMA 41 CO34aHUA COOTBETCTBYHOLLEN CTPYKTYPbI AaHHbIX AN paboTbl C Bepcuen
6. Korga PyroSim obHapyX1BaeT 3anncu, KOTopble He MOXKET aBTOMATMYeCKM NpeobpasoBaThb,
BblgaeTcA npegynpexaatolee coobuieHme. Kaxaoe npeagynpexaeHne coaeprut
nHbopmaymio 06 ncTouHMKe NPpobaemMHOM 3anNncKn N NPeAnPUHATLIX AeNCcTBUAX. HekoTopble
3anMcuK NPoOCTO MPONYCKAKTCA, Apyrve npeobpasyroTcA B 3HaYEHMA MO yMmondaHuio. Ecam
3anucb He MOoXKeT bbITb NpeobpasoBaHa, HO COAEPHKUT TONIbKO 3HAYEHMA MO YMOYAHUIO U He
BAMAET HA MOAENMPOBAHME, TO TaKas 3anucb NponyckaeTca 6e3 npeaynpexaeHui.

Bosblwoe BHUMaHUe 6bl10 yaeneHo NpoBepKe, YtTo PyroSim reHepupyeT npeaynpexaeHus
KakKablli pas, Koraa oHW coaepkaT BaxKHy MHPOPMaLMIO, HO HEe HAaCTONIbKO YacTo, YTOBbl OHU
OTB/IEKANIN OT BaXKHbIX BONPOCOB. B COMHUTENbHbIX caydanax PyroSim npeanountaer
OCTOPOXKHUYATb U co3aaTb NpeaynpexaeHue. NMpumep cooblieHna ¢ npeaynpeXaeHnamm
npuBeaeH Ha pUcyHKe PucyHok 25-1. Ecin He NosiBUNOCH COOBLLLEHWNI C NpeaynpesKaeHUAMN,
PyroSim cymen npeobpasoBaTb BXogHOM dain 6e3 npobsiem c npeobpasoBaHUEM.

.
X File Conversion Warnings
L] E Please review the Fallowing items in your updated model to verify proper conversion,
L
Record Ackion il
MATL: CARPET_MATL onduckivity set bo default of 0,1 W imeK),
SIRF: CARPET Thickness set to default of 0.0010 m,
MATL: CARPET_MATL Specific heat set to default of 1.0 k1f{ka k).
SLRF:CARPET Dropped Recordis): BURNING RATE_MAX,SURFACE_DEMSITY
SURFIEYPSUM BOARD Dropped Record(s) ALPHA
SLRF DAk Dropped Record(s): BURMING_RATE_Max, ALPHA
SURF:PINE Dropped Record(s) BURMIMNG_RATE_MAx, ALPHA
MaTL: UPHOLSTERY _MATL Conduckivity set to default of 0,1 W im K,
SIRF: UPHOLSTERY Thickness set to default of 0.0010 m,
SIRF:JPHOLSTERY Cropped Record{s): BURMING_RATE_MAX "
Save ko File ] [ Copy bo Clipboard

PucyHoK 25-1 Mpumep npeaynpexaeHunii umnopra
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B 6onblUMHCTBE CyYaeB cneaytolme 3anmMcu moryT bbiTb NnpeobpasoBaHbl 6e3
AONOJIHUTENIbHbIX AAHHBbIX:

e [eomMeTpuYecKMe AaHHble (CTeHbl, OTBEPCTUA U T.A4.)

e TeKkcTypbl
e (CeTKku
e  JTaXu

e [lbiIMmOBble AeTeKTOopbI
e Tepmonapbl

e Tennosble AeTEKTOpPbI
e [paHWYHblE BENNYUHDI
e [aHHble Plot3D

e MN3onosepxHOCTH

e [lnockoctn

e Henoaaepskusaemsbie 3anmcu’

I'1o6a/ibHBIE napaMmeTpbl MOAE/IMPOBaHUA

Cnepytolme napameTpbl, KOTOpble MOTAN BbITb ycTaHOBAEHDI B «[TapameTpax
moaenupoBaHua» PyroSim 2012 He noggepxumsatoTtcs B PyroSim 2014 v 6yayT nponyLeHbl.

e Ha BKnaake «MogenvposaHue», napameTp «M3oTepmmuyeckmnin pacyeT»

e Ha Bknagke «MogenupoBaHue», napameTp «BKIOYNUTL NOAABIEHUE FOPEHMA B ra30BOWA
¢dazer

¢ Ha BknagKke «MogenmpoBaHue», napameTp «Mcnonb3oBaTb mogenb TypbypaeHTHOCTH
MowHyaanHa n Jin»

e Ha BKnaake «MogenvpoBaHue», napameTp «3aaaTb CUI0BOM KOIGPULNEHT»
e Ha BKnaake «MogenvpoBaHue», napameTp «3a4aTb rOPU30HTabHbIN KOIGOUUMEHT
e Ha BKnaake «MogenvpoBaHue», napameTp «3a4aTb BEPTUKANbHbIN KOSGPULMEHT»

e Ha BKnagke «l/I3nyqul4e», napameTp «Mcnonb3oBaTb 4ONOAHUTENbHbIE TOMN/IUBHbIE
nonocbI»

OcTanbHble NapameTpbl MoaennpoBaHusa byayT npeobpasosaHbl B PyroSim 2014 6e3
npeaynpexaeHumn.

Peaknuu

XoTA 60NbWMHCTBO NapamMeTpoB peaKkuum npeobpasosbiBaeTtca 6e3 npobnem, FDS 6 gobasun
HOBble TpeboBaHMA K 3a4aHMI0 peakumini. CambiM 3HAYUTEIbHBbIM TpeboBaHWEM CTaNo TO, YTO
ras TOn/iMBa 3a4aeTca nosb3oBaTenemM. ITo foNKeH ObiTb MO0 NpeaBapuUTENbHO 3a4aHHbIN
ras, 3aZlaHHbli NONb30BaTENIEM UK ra3 Mo YMo4aHuio. Korga BbibpaH TN «MO YMOYaHUIOY,
reHepupyeTcsa obwuii, He peaaktTupyemblit raz « REAC_FUEL», KoTopbln AobaBnseTca B CNUCOK

! HenmopmepkuBaeMble 3aIMCH JOCIOBHO KOMMUPYIOTCSA M3 OPEIbIIYIMX BEpCUii. XOTS HEKOTOPHIE 3aIllCH MOTYT
MOJIEPIKUBATHCS, PYroSim He BBIMOIHSET aBTOMATHUECKON 00pabOTKH.
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rasos. ITOT ra3 MOKET UCMO/Ib30BaTbCA, KaK U BCE OCTa/IbHbIE, HO HE MOXET bbITb
OTpedaKTMpoBaH. Bce peaKkummn, cozgaHHble B PyroSim 2012 n paHee aBTOMaTUYECKH
npeobpasyoTca B TUM «MNO YMOJIYaHUIO».

TaKe HY»XHO OTMeTUTb, 4YTO B FDS 6, Ha KOTOpOom ocHoBbiBaeTcA PyroSim 2014, peakuua
[0/1KHa O6bITb ABHO 3agaHHON. 1A obneryeHusa npeobpasoBaHus PyroSim aBTomaTMyecku
nob6asnaetr PROPANE_REAC npu npeobpasoBaHum ¢pannos PyroSim, B KOTOPbIX HET 334aHHOM
peakunn. PROPANE_REAC npeactasnsaeT coboi peakumo ropeHns nponaHa, MCnoab3yemyto B
FDS5.

Cnepylowme napameTpbl byayT NponyLLeHbl B 3anucK «Peakumm»:
e Ha BKnaake «Tonameo», napameTp «MaccoBas 4014 TONANBA B FOpesike»
e Ha Bknaake «Tonameo», napameTp «Jpyrve aTombi»
e Ha Bknaake «Tonaueo», napametp «MonekyasapHaa macca»
e Ha Bknaake «logasneHune ropeHma», napameTtp « HUXHWUIA Nnpegen Kucaopoaa»

e Ha BKnagke «TennosbigeneHuer, napameTp «Mcnonb3oBatb mogens pacceaHnAa gnAa
TeNnNOBblIAENEHNAR

e Ha Bknaake «TennosblaeneHue», napametp «C(C_EDC)»

e Ha Bknaake «MoboyHble NpoayKTbi», NnapameTp «Jona sogopoga»

e Ha BKknaake «Caxa», napameTtp «JonAa sogoposa»

e Ha BKknaake «Caxa», napameTp « MakcumaibHasa BUANMOCTb?

¢ Ha BknagKe «Caxa», napameTtp «MaccoBblit KO3PPUUNEHT NOTNOLLEHMA»

e HaBKnaake «TonimMeo», napameTtp «MaccoBas A0/ KUCI0POAa B OKPY»KaloLen cpeae»
nepemeLlleH B «napameTpbl MOAEANPOBAHUA»

IToBepxHOCTH

lMoBepxHOCTM NpeTepnenn oTHoCcUTeNbHO Hebonblme nameHeHus ¢ PyroSim 2012 go 2014.
OpHaKo HEKOTOPOE KONIMYECTBO MapameTpoB Honblie He nogaepknsaetca u byaet
nponyLieHo:

e Tun noBepxHOCTM «BeHTMAATOP» BO/bLIE HE yCTaHaBAMBAET NapameTp FDS
POROUS=.TRUE

e Ha Bknaake «CBoKMcTBa NOBEPXHOCTM», MapameTp «llopuctbiin»

e Ha Bknaake «CBoKncTBa NOBEPXHOCTM», NapameTp «10THOCTb NOBEPXHOCTUY

e HaBknapgke «Bo3gyxosBoa», napameTp «BKAOUNTb NPOTEUKY»

e Ha BKnagke «Bosgyxosog», napameTp «lyTb NpOTEUYKN»

¢ Ha BKknagKke «Bosgyxosoa», napameTp « MakcumanbHoe M3bbITOYHOE AaBNEHME

e Ha BKknagKke «BosgyxoBoa», napameTp «lopuctblii»

YacTuipl

B PyroSim 2014 B3anmoaeincTBue mexay 4acTuuamm 1 ra3amm 3HaunuTeibHO USMeHUAMUCH. B
PyroSim 2012 yacTuubl MOrAM MMETb aTpUbyTamm TeN0Bble CBOMCTBA U TOM/IMBHbIE CBOMCTBA.
BonblWKMHCTBO NapameTpoB NepemecTUaANCh Ha rasbl.
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[na BbinonHeHUs npeobpasoBaHua PyroSim 2014 reHepupyeT HOBbIE ra3bl, OCHOBAHHbIE Ha
TENNO0BbIX M TOM/IMBHbIX CBOMCTBAX YaCTUL,. T rasbl NOMELLAIOTCA HA BKNagKe « KMOKOCTU» y
yactuu,

Cnepytlowme napameTpbl UCNOJb3YIOTCA ANA CO3[aHUA ra30B:
e HaBknagke «Tonnmso», napameTtp «TemnepaTtypa nnasaeHUa»
e Ha Bknagke «Tonnnso», napameTp «TemnepaTypa ucnapeHua»
e Ha Bknaake «Tonnnso», napameTp «TennoTta ncnapeHna»
e HaBKknagke «Tonnneo», napameTtp «MNOTHOCTb»
e HaBknagke «Tonamso», napameTp «YaenbHasa TeENI0EMKOCTb»
HekoTopble napameTpbl He NpeobpasytoTca, a NPONyCKalTCA:
e Ha Bknagke «Tonnmeo», napameTp «HavyanbHaa Temnepatypa»
e Ha BKnaake «Tonaueo», napameTtp «TensoTa cropaHma»

OcTanbHble NapameTpbl NpeobpasyoTca JOMKHbIM 06pa3oMm.
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