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MpeaucnoBue
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U 110rpasoK — 8 €XeMeCAYHOM UHOPMAaUUOHHOM ykazamene «HayuoHanbHble cmaHdapmbi». B criyyae
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ony6nuKkosaHo 6 6ruxalilueM 6biMyCKe EXEeMEeCAYHO020 UHOPMayUOHHO20 ykaszamernsa «HauuoHanbHbie
cmanOapmbly. Coomeememeyroujas uHgpopmayus, yeedoMneHue U meKcmsl pasMewalomes makxe e UH-
ghopmayuoHHOU cucmeme obule2o nosb30saHuUs — Ha oguyuanbHoM calime @edeparnbHoO20 azeHmemea rno
MEeXHUYEeCKOMY peayniupoeaHuro u Memposoauu e cemu ViHmepHem (Www.gost.ru)
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BBeaeHue

Lenb Banuaaumm nporpaMmmHoro obecnevenunsa (MNMO) komnbioTepHoro mogenuposanusa (KM), npeaHa-
3HAQYEHHOT0 AN YMCNEHHOr0 MOAENUPOBAHUA NMAMUHAPHBLIX AO03BYKOBbIX TEUEHUN XUAKOCTU UMK rasa, 3a-
KINoYaeTca B NOATBEPXAEHUN BO3MOXHOCTU MO BOCNPOU3BOAUTL XapakTEPUCTUKN pearnbHOro naMmHapHoro
TEeYeHWA XUAKOCTM unu rasa. Banugauuma takoro MO ocyLLeCTBRAETCSA NyTEM peLueHUs STanoHHbIX 3ajau.
PekomeHayeMble 3TanoHHbIe 3a4a4u nepevncneHbl B AaHHOM cTaHgapTe.
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HAUMWOHANBHBLIANA CTAHOAPT POCCUNUCKOMN ®EJEPALUNMU

YUCNEHHOE MOAENNPOBAHUE ®U3SNYECKNX NPOLIECCOB

YucneHHoe MoaenUpoBaHUe NMaMUHAPHbIX TeYEHUI BA3KUX XKUAKOCTEN U ra3oB.
Banupauusa MO

Numerical modeling of physical processes.
Numerical simulation of laminar flows of viscous liquids and gases. Software validation

Dara BBegeHuss — 2019—01—01

1 O6nacTb NPUMeHeHus

Hacroswmii ctaHgapt onpegensieT o6uwue TpeboBaHus K Banuaaumm nporpaMMHOro obecnevyeHust KoM-
NbIOTEPHOTO MOAENMPOBAHUA, NPUMEHAEMOrO 4NA1 YMCIIEHHOTO MOZAENMPOBAHUA NAaMUHAPHOTO J03BYKOBOIO
ABWXEHUA (TEYEHNA) XKMAKOCTU UK ra3a. Te4EeHne MOXET COMPOBOXAATLECA NepeHoCcoM Tenna, audpdysuen
KOMMOHEHTOB UM XMUMUYECKUMU peakuusimu. B 3aBMCMMOCTU OT paccmMaTpuBaeMoro AuanasoHa ycroBuii npa-
BUITbHYIO KAPTUHY TEYEHWUA MOXKHO NONy4vaTb B paMKax MOAENEN HECKUMAEMON XMAKOCTH, crnabocxumaemon
KNAKOCTU MU CXKMMAEMOW XXMAKOCTW. B nOTOKE MOTyT MPUCYTCTBOBATb CABUIOBLIE CMIOM, MOrPAHUYHBIE CIOU
U 30HbI PELIMPKYNALUN.

HacToswumii ctangapt NnpuMeHUM Ansa Banuaaumm nporpamMMHOro 006ecnevyeHmnst KOMMNbIOTEPHOrO MoAe-
NMpPOBaHWA Npu NpoBeaeHumn ero ceptudukaymm B cootsercteum ¢ FOCT P 57700.1 u TOCT P 57700.2.

2 HopmatuBHbIe CCbISIKM

B HacTodAwem cTaHaapTe Mcnonb30BaHbl HOPMAaTUBHLIE CChINKU Ha Crieaylowme CTaHaapTbi:

FOCT 2.052—2015 ECK[1 3nekTpoHHasa moaens nsgenusi. O6Lume nonoxeHus

FOCT 28195—89 OueHka kayecTBa NPorpaMmHbIX cpeacTB. ObLme NnoNoXeHUa

FOCT P 8.883—2015 lNocyaapcTBeHHas cucrema obecnevyeHus eauHcTea usMmepeHun. MNMporpammHoe
obecneyeHne cpeacTB U3MEpPeHnin. ANroputmel 00paboTKM, XPaHEeHUs, 3aLLUThl U Nepeaadn U3MepUTEnbLHON
uHpopmaummn. Metoabl UCMbITAHUN

FOCT P 57188 YnucneHHoe mogenupoBaHue usnyeckux NpoueccoB. TePMUHBI U OnpeaeneHus

FOCT P 57700.1 YucneHHoe mogenupoBaHue Ans paspaboTki U caayvm B SKCnyaTaumio BbICOKOTEXHO-
NOrMYHbIX NPOMBILLUMNEHHbIX n3aenuii. Ceptudmkauusi nporpammHoro obecnevenus. TpeboBaHus

FOCT P 57700.2 YnucneHHoe MogenupoBaHue Ana pa3paboTku U caayum B SKCMyaTaLuio BbICOKOTEXHO-
NOMMYHbIX NPOMBILLMNEHHbIX n3aenuii. Ceptudunkauus nporpammHoro obecneveHus. ObLUMe NONOXEHUS

FOCT P 57700.9 YucneHHoe MogenupoBaHue n3nM4ecknx npoueccoB. YnucneHHoe mogenupoBaHue
NaMUHAPHbIX TEYEHUIN BASKUX XUAKOCTEN 1 ra3oB. Bepudukauma NO

MpumedaHue — [lpu NONb3OBaHUM HACTOSALLMM CTaHAapTOM LienecoobpasHo NpoBepUTh AecTBUE CChINoY-
HbIX CTaHAapToB B MH(POPMaLMOHHOI cucTeMe obLLero nonb3oBaHUs — Ha oduLuansHoM caiite defeparbHOro areHT-
CTBa MO TEXHUYECKOMY PeryriMpoBaHuIo U METPONorum B ceT MIHTEpHET UMK MO eXerofHoMy MH(OPMaLMOHHOMY YKa3a-
Teno «HaunoHanbHble CTaHAapTbi», KOTOPLIA ONyGnNMKOBaH Mo COCTOSIHWKO Ha 1 SHBaps TeKyLlero roga, v rno Bbinyckam
€XeMeCSYHOro MH(POPMAaLIMOHHOTO yKasaTens «HauvoHanbHble cTaH4apTh» 3@ TeKyLUii rog. Ecnn 3amMmeHeH CChINOYHBIN
CTaHAapT, Ha KOTOpPLIA AaHa HejaTWpOBaHHas CChINKa, TO PEKOMEHAYETCS UCMOSb30BaTh [eiCTBYIOLLYIO0 BEPCUIO 3TOro
CTaHAapTa C YY4ETOM BCEX BHECEHHLIX B A@aHHYIO BEPCUIO U3MEHEHUA. ECNKU 3aMeHEH CChINTOYHBIN CTaHAapT, Ha KOTopblit
AaHa AaTupoBaHHas CChINKa, TO PEKOMEHAYETCS UCMONb30BaTh BEPCUIO STOMO CTaH4apTa C yKasaHHbIM BbiLUe ro4oM yT-
BEpXAeHUA (NpUHATUA). Ecnn nocrne yTBepXAEHUSI HACTOALLEro cTaHAaapTa B CChINMOYHBIA CTaHAAPT, Ha KOTopblid faHa

UzpaHue ocpuymanbHoe



FOCT P 57700.15—2018

[aTUpOoBaHHas cchifika, BHECEHO M3MeHeHNe, 3aTparBatoLLee NonoXeHWe, Ha KOTOPOe JaHa CChifka, TO STO NOSIoXKeHNe
peKkoMeHayeTcs MPUMeHsTb 6es yyeTa JaHHOro M3MEHeHUs. ECn CChiNoYHbIN CTaHAapT OTMeHeH 6e3 3ameHsl, To nosio-
XeHWe, B KOTOPOM flaHa CChifIKa Ha Hero, pekoMeHAYETCA MPUMEHSAT B YacTu, He 3aTparvBatoLLeil 3Ty CCbInKy.

3 TepMUHbI, onpeaeneHUs U cokpalleHus

3.1 TepMuHbI M onpeaeneHun

B HacTosiwem ctaHaapTe npumeHeHsl TepMuHbl Mo MOCT P 57188, a Takke cnegyowmue TEPMUHLI € CO-
OTBETCTBYIOLUMMU ONpeaeneHnsamMm (4ONONHUTENbHOE NOSICHEHUE TEPMUHOB B NPUNOXEHUN B):

3.1.1 BA3KaA XUOKOCTb, BA3KUI ras: Cpeaa, npu ABUXKEHUM KOTOPOW NPOABNSIOTCA BA3KME 9AEKThI,
onpegensieMble BENUYMHON AUMHAMUYECKOrO KO3dhpuLimeHTa BA3KOCTH.

3.1.2 06beKkT MogenupoBaHus: SBneHne, 0OBbEKT UM CBONCTBO OOBLEKTA pearnsHOro Mupa.

3.1.3 mogenupoBaHue: VMayyeHne CBOMCTB n/unu noBeaeHns obbekTa MOAENMPOBaHUSA, BbINOTHEHHOE
C UCMONb30BaHWEM Ero MOAENEN.

31.4

KOMNbIOTEPHAA MoAenb (3r1ekmporHHas modesb): Moaens, BbINOMHEHHAA B KOMMNbIOTEPHON (BblYMC-
NUTENbLHON) cpeae u npeacTasnaLwas coboi COBOKYNMHOCTb AAHHbLIX U MPOrpamMMHOro koga, Heobxoaumo-
ro ansa paboTbl C AaHHbIMMU,

[FTOCT 2.052—2015, ctaTtbs 3.1]

3.1.5 cxxumaemoe TeyeHue: TeyeHne, B KOTOPOM BMUSHME 3aBUCMMOCTU NIOTHOCTU OT AABMREHUS Cy-
LLIECTBEHHO.

3.1.6 cna6ocxumaemoe TeyeHue: OauH M3 BapUaHTOB AO3BYKOBOTO TEYEHUSI — MNNOTHOCTb TAKOrO Te-
YeHWUs1 3aBUCUT OT APYrMX NapamMeTpoB (TemnepaTypbl, KOHLEHTPAaLUMn KOMNOHEHTOB cpeabl U T. 4.).

3.1.7 HecXxumaemoe TeyeHue: TeueHue, NpU KOTOPOM NOOOK BMOPOXEHHLIN B XWMAKOCTb 0Obem He
MeHSIET CBOEI BENUYUHbI, PN 3TOM BapuaLusa NAOTHOCTM N0 00bEMY CPEAbl MOXKET ObiTb NPOU3BOSILHON.

3.1.8 BMOpOXeHHbIN 06beM: O6beM, rpaHuLibl KOTOPOrO ABUXYTCA BMECTE C XXUAKOCTLIO.

3.1.9 no3ByKOBOE TeYEeHUE XNAOKOCTU: TeyeHne, NP KOTOPOM MECTHAA CKOPOCTb XXUAKOCTU MEHbLUEe
MECTHOW CKOPOCTM 3ByKa BO BCeii 0Bnactu pacyera.

3.1.10 namuHapHoe TeyeHue: CrnoucToe TeueHue 6e3 cnyqanHbiX NyNbCaLMin CKOPOCTU, AaBMNEHUS,
Temnepartypbl U APYrUX XapakTepuCTUK TEYEHUS.

3.1.11 norpewHoOCcTb BbluUcreHun: OTKNOHEHUE YNCNEHHOrO pe3ynbTaTta OT 3TaNlOHHOTO, BbIPAXKEHHO-
ro B HEKOTOPOI HOpMe.

3.1.12 xapakTepucTuku TeyeHmna: dPusndeckue BenmUMHbl, NO3IBONAIOLLMNE KOMIMYECTBEHHO OXapakTe-
pu“30BaThb paccmaTpusaemoe Te4YeHue: AasneHue, cCKopocTb, NNOTHOCTbL, TemMnepartypa u ap.

3.2 CokpaweHun

B HacTosiLeM cTaHgapTe NPUMEHEHb! CneayloLme CoKpaLleHus:
KM — koMnbloTepHas Moaenb;

OM — 06BLEKT MOAENUPOBAHUS;

MO — nporpammHoe o6ecneveHue;

JY — sKcnepuMeHTanbHas ycTaHoBKa.

4 O6ume NoNoXeHun

4.1 MO, npegHa3HauYeHHOE ANA YUCAEHHOr0 MOAENUPOBAHUS NAaMUHAPHBLIX TEYEHWUN XXMAKOCTU UNu rasa,
OOMKHO aIeKBaTHO UHTErpupoBaTh NO NPOCTPAHCTBY U BPEMEHU UMM TONbKO NO NPOCTPAHCTBY YPaBHEHUS
MaTemMaTu4yecKon MOAENM, ONUCLIBAIOLLEN NAaMUHAPHOE 103BYKOBOE TEYEHUE XUAKOCTU U rasa.

4.2 B paHHOM cTaHAapTe paccMaTpuBaloTCA TeYEHUs TpeX TUMOB, ABMAIOWMECA YaCTHLIMU Cy4Yaamu
NaMUHAPHOIO A03BYKOBOIO TEYEHUS:

- HEC)XMMaeMOe TeYeHue;

- cnabocxxnuMmaemoe TeueHue;

- CHMMaemoe TeYeHHe.

4.3 Banupaums MO, npegHa3HAYEHHOro AN YUCNEHHOTO MOAENUPOBAHUS NAMUHAPHBLIX TEYEHUI XUA-
KOCTU MNU ra3a, OCYLLECTBAAETCA NYyTEM PELUeHUA 3TarloHHbIX 3a4a4 U TECTOBbLIX 3aAady, NpPeaCTaBnNALMX
UHTEepeC KOHeYHOro noTpebutens MO KM (TOCT P 8.883—2015, nyHkT 6.5.5).
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4.4 Pe3ynbTaToOM peLLEHUA STANOHHON 3aaa4un SBNSAIOTCA HABOP XapakTEPUCTUK, ONPEAENSIoLNX peLue-
Hue 3agaqn. OTKNOHEHUE YUCNEHHOTO pe3ynbTaTa OT STANIOHHOTO0, BbIPAXKEHHOTO B HEKOTOPOW HOPME, Ha3blBa-
10T NOrPELUHOCTbIO BLIYUCTIEHNI. BO3MOXHbBIE UCTOYHUKU NOTPELUHOCTY (NPUUYUHBI OTKSIOHEHUSA) cneayiowme:

- HECOOTBETCTBME MAaTeMaTu4eckon Moaenu paccMmarpusaembim npoyeccam;

- NOrpeLwHoOCTb B rPAHU4YHbLIX YCNOBUAX;

- NOrpeLwHOCTb B Ha4anbHbIX YCNOBUAX;

- NOrpeLHoOCcTb annpokcuMaumu anddepeHumanbHbiX ypaBHEHNI PA3HOCTHBIMU CXeMaMu;

- oWwMBKN OKPYIMEHUs YNCen B KOMNbIOTEPE;

- NOrpPeLHOCTb CaMOr0 3TASIOHHOTO pe3ynbraTta, €Cnu OH NONYYEeH 3KCNEePUMEHTAsIbHO.

4.5 HecooTBeTCcTBME MaTeMaTUYECKOW MOAENU paccMaTpuBaeMbIM npoueccam

Mpu ynpoweHun MaTemMaTM4eckoil MOAENN UAN NPU HE3HAHWKM PearbHbIX (hU3NYECKUX MPOLIECCOB B
cpeae TOYHOCTb ONUCAHUSI MOAENbIO PEANbHOTO TEYEHUSA MOXKET ObITb CHIDKEHA.

4.6 MorpewHoOCTL B rPAHUYHBbIX YCNOBUAX

NioGoe uncreHHoe MoAenupPoBaHne NaMUHAPHBLIX TEYEHWI NPOM3BOAUTCA B OrpaHUYEHHON obnactu pac-
YeTa, Ha rPaHNLIAaX KOTOPOIi 3aAaI0TCS PaHNYHbIE YCMOBUS. 3TU YCNOBUS HE BCErAa TOYHO COOTBETCTBYIOT pe-
arnbHLIM YCMOBUSIM B COOTBETCTBYIOLLMX TOMKAX NMPOCTPAHCTBA. Hanpumep, B YNCNEHHON NOCTAHOBKE HA BXOAE
B pacyeTHyio 0651acTb 331aeTCA NOCTOAHHAA CKOPOCTb, TOTAA Kak B 3KCNEPUMEHTE MMEET MECTO HEKOTOpOE pac-
npeseneHne CKOPOCTU MO BXOAHOMY CEYEHUI0. TO e CaMoe BO3MOXHO W C APYTMMM XapaKTEPUCTUKAMMU TEYEHUS.

4.7 MorpewHOCTL B HaYanbHbIX YCAOBUAX

Mpu peluteHnn HecTauMoOHApPHbLIX 3a4a4 NPaBUMbHOE 3aAaHWUEe HavamnbHbIX YCROBUIN BAXHO ANA afek-
BaTHOro BOCNPOM3BEAEHUSI PasBUTUS TEYEHUA BO BPEeMeEHN. M03TOMY Npu OTKNOHEHUU 3aaHHbIX Ha4arnbHbIX
YCINOBUIA (HayanbHbIX pacnpeaeneHnin CKopoCcTU, AaBnNeHUs, TeMNepPaTypbl U T. A4.) OT peanbHbiX B KaXabin
MOMEHT BpemeHu OyaeT HabnoaaTbCA OTKNOHEHWE 3HaYeHusa HabnoaaeMol XapakTepucTUKU Te4eHUs Ot
3TanOHHOro 3HaYEHUs1 3TON XapaKTePUCTUKK.

4.8 TorpelHOCTb annpokcumaunn auddepeHunanbHbiX YPaBHEHWI Pa3HOCTHLIMK CxemaMu. JUCKPETu-
3auua ypaBHEHU MaTeMaru4eckon MoAEenu HEeu3OEXHO BHOCUT NOTPELUHOCTb B pe3ynbraTr MOJAENUPOBaHMS.
TeopeTn4yeckoMy pacCMOTPEHMIO AaHHOMO BOMPOCa MOCBSLLEHO MHOro pabot, Hanpumep [1], [2]. OTa norpew-
HOCTb 3aBUCUT OT MCMOSIb3YEMOr0 YUCMEHHOIO METOAA M UCMONb3YEMON KOHEYHO-PA3HOCTHOW CXeMbl. OBbIYHO
MOrpPELUHOCTb METoAA / cxeMbl BblpaxkaeTcs kak O(h't'™). 3peck h — cpeaHuii pasmep pacyeTHoOW Sueliku, T —
Lar uHTerpuposaHus amdpdpepeHumanbHbiX ypaBHeHUi no spemenun. OTcioga cneayer, Uto pacverHas ceTka
JormkHa obecneumBaTb MUHMMArbHYIO NOTPELLHOCTL annpokcumaummn audpepeHumanbHbIX ypaBHEHWI, a B He-
CTaLMoHapHbIX 3ada4ax Luar UHTErpupoBaHUs N0 BPEMEHM AOIDKEH NPABUNBLHO BOCMPOM3BOAUTL 3BOSIIOLIMIO pac-
cMarpueaemoro Te4eHunsi. MMeHHO Ha MMHUMMW3aLMIo NOrPeLLHOCTU annpoKCMMaLMK HanpasneHbl UCCNEA0BaHUA
CXOAMMOCTHU peLLUeHWs Mo CETKE M MO Lwary MHTerpupoBaHus auddepeHumanbHbiX ypaBHEHUI N0 BPEMEHM.

4.9 OWKOKN OKPYITIEHUA YUCEn B KOMNbIOTEpPE

Kak npaBumno, 3T0 He BHOCUT 3HAQYMMOW MOrPELUHOCTU B pe3ynbraTr MoAeNMPOBaHUSA, €ClU YUCNEHHBIN
MeTo4 WHTerpupoBaHua audpdepeHumnanbHbiX ypaBHEHWM yCTOWYMB. B NpoTMBHOM crnydae norpewHocTb
OKPYINEHUs1 KHaKannMBaeTcsa», U 3TO MOXET NPUBOAUTL K HEYCTOWUUBOCTHU PELLEHUS.

4.10 MorpewHOCTb CAaMOro 3TarIOHHOTO Pe3ynLTaTa, eCNyv OH NOMYYeH 3KCNEePUMEHTaNbHO

JaHHbIi TUN NOTPELLHOCTM ONPEAENsETCA COMMAacHO CTaHAAPTHbLIM METOAMKAM ONpeAeneHns OLNGKKu
aKcrepuMeHTa.

5 TpeboBaHus k Bannagauum NO

5.1 MNepen Banuaaumelt AomkHa ObITh NpOBEAEHA BEpUUKALIMA, NPUMEHEHUE KOTOPOI onpeaensieTcs
MOCT P 57700.9.

5.2 TOYHOCTb COOTBETCTBUS PE3YNLTATOB PELLUEHUS U 3TANOHa HE CTaHAapTU3YEeTCs, HO onpeaensieTcs
NOTPeBHOCTAMM KOHKPETHOro notpebutens gaHHoro MO KM.

5.3 Lenb Banuaauum MO KM, npeaHasHa4eHHOro Ans YACNEHHOIO MOAENMPOBaHUA NAMUHAPHBIX TeYe-
HWUIM XXUOKOCTU UMK rasa, 3aknio4yaeTcs B NOATBEPXAEHUU BO3MOXHOCTU MO BOCNpou3BoauTb OnpeaeneHHble
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0COOGEHHOCTHM TEUYEHUS C ONpPEeAEneHHON TOYHOCTbIO, YAOBNETBOPSAIOLLEH NOTPEBHOCTU KOHEYHOro NONb3oBa-
Tensa npyM MOAENMPOBAHUM NTAMUHAPHOTO 103BYKOBOIO TEYEHUS XXMAKOCTU U rasa.

5.4 [laHHbIii cTaHAapT gaeT pekoMeHaaumm no oueHke kadecrsa MO KM, npeaHasHa4YeHHOro Ans pelue-
HUA NpaKTUYECKUX rMapoAnHaMUYecKux 3agad, nocpeacrsom ero sanuaauuu (MOCT 28195—89, pasgen 2).

5.5 Banugauus npumeHseTca Ans:

- ceptudukauum MO KM;
nposepku cootsercTeus MO KM crangapram opraHm3aumm no ucnonb3osanuio NO KM;

- ananu3a obnactu npumeHumoctu MO KM, npeHa3HAa4Y€HHOIO ANt MOAENUPOBAHUA NaMUHAPHBIX Te-
YEHWIN, KOHEYHbIM NOMb30BaTenNemM;

- aHanusa obrnactm NPMMEHUMOCTU U co3panua aokymenTauumu MO KM pa3pa6orumkom gaHHoro MO KM.

5.6 BanuaaumoHHble 3a4a4ynM OCHOBaHbl HA 3TANOHHLIX AaHHbIX, NOMYYEHHLIX OAHUM U3 CrReayloLwmX
cnocoboB:

- JKCNnepuMeHTarnbHbIM NyTEM;

- a@HanNuUTU4eCKUM nyrTtem.

5.7 Onpepenenve oWNOKN U3-3a AUCKPETU3ALIMU NO NPOCTPAHCTBY U CXOAUMOCTU MO pacyeTHON
CeTKe Npu peleHvn BanuaauuoHHbIX TECTOB ¢ noMoubio MO KM

lMpoBecTu uccnenoBaHne CxoAMMOCTU PE3yNLTaToB PacYETOB NO pacYETHOW ceTke. Mpu 3TOM AOMKHO
ObITb JOKA3aHO, YTO CXOAUMOCTL Pe3ynbTaTtoB UMeEeT acumnToTuky O(h"), rae n — cTeneHb annpokcuMaLum
pac4eTHOM CXeMbl MO MPCTPAHCTBY, h — pasMep pacyEeTHON AYENKkU (dNEMEHTa AN KOHEYHO-3MIEMEHTHbIX
CETOK, UMM pacCTOSTHUA MexXay YacTuuyamm ans 6ecceTouHbIX METOAOB).

5.8 OnpepgeneHue owUOKK U3-3a AUCKPETU3ALUUKN NO BPEMEHUN

[ns aTanoHoB, MOAENUPYIOLLMX HECTALMOHAPHbIE NAMUHAPHbIE TEYEHUS, NPOBECTU UCCNENOBAHNE CXO-
OUMOCTU pe3ynbTaTtoB pacyeToB NO UCNONb3YEMOMY LUIAry N0 BPEMEHU U j0Ka3aTb, YTO CXOAUMOCTb UMEET
acumnToTuky O(t™), rae m — creneHb anNPoKCUMAaLMM PACYETHON CXEMbI MO BPEMEHW, T — LLAr N0 BPEMEH!
BbIMUCNUTENBHOIO anroputmMa.

5.9 OnpepgerneHue owMnGKM U3-3a BENMYMHBLI OGNacTu pacyeta

Mcenenosatb BNUMSHUE U3MEHEHUSI MOMNOXEHUS BXOAHBIX U BbIXOAHbIX FPAHUL HA NOny4Yaemyto ownoky
nocpeacTBOM NPOBEAEHNA PAaCYETOB B NOCNEA0BATENLHO yBENUUUBAEMON 00nacTu pacyera.
5.10 TpeGoBaHusa Kk BanNMAaLMOHHLIM TECTAM U K NpoLeype Banuaauum:
a) BanugaumoHHble TecTbl Ana MO KM, npeaHasHa4yeHHOro AN MoAENUPOBaHUA NAaMUHAPHBLIX TEYEHUN,
OOIMXKHBI:
1) 6bITb HEOAHOKPATHO NPOBEPEHbI HAY4YHbIM COOGLLECTBOM,;
2) conpoBoXxaaTbCA NoaPOOHLIM ONUCAHMEM, 0BECnenMBaloLUM BOCIPOM3BOAUMOCTL U NOBTOPS-
€MOCTb npoueaypbl NONy4YeHUs BanuAaUMOHHbIX AaHHbIX;
3) cooTHOCUTBCA C UensMu 1 3agayamu npumeHerus MO KM ana MmoaenvMpoBaHus naMuHapHbIX
TEYEHMUIN KOHEYHbIM NOMb30BaTeNeM;
0) aetanbHOE onNucaHue Npoueaypbl Banuaauum AOMKHO ObiTh YTBEPXAEHO 3auHTEPECOBAHHOW CTOPO-
HOW 1 NnepefaHo CTOPOHE, BbIMOSHAKOWEN Banuaaumio;
B) Npoueaypa Banuaauun MoxeT bbiTb onucaHa cornacHo MOCT P 57700.1 u FTOCT P 57700.2.

6 PekomeHayemble aTanoHbI gnsa nposeaeHus sanugauum NO

6.1 NMnockaa saTonneHHasa cTpys

6.1.1 OnucaHue

Paccmarpuaercs AByxXMepHOE NaMMHapHOEe HECKUMAEMOe TeYeHUe, MHULMMPOBAHHOE MIT0CKON CTPyen,
uctekatowlern B nonybeckoHevHoe NPoCTPaHCTBO. KapTnuHa TeveHnst nokasaHa B [3] Ha ¢. 517.

6.1.2 NocTaHoBKa

B8apgaya YMCreHHO peLLaeTcs B ABYXMEPHON nocTtaHoBke. OBnacTb pacyeta npeacrasnsier cobou nps-
MOYronbHUK. JleBasi rpaHMLia — CTEHKa C NPOpe3bio, Yepes KOTOPYIO XUAKOCTb BTEKAET B pacyeTHYI0 06nacTb.
Ha npaBon, BEpXHEN 1 HWKHE rpaHnLax 3a4aeTcs yCrnoBue J03BYKOBOTO BbIX04a C PUKCMPOBAHHBIM CTaTu-
YECKMM JaBneHneM. Yepes BEPXHIO N HUXKHIOK rpaHuLibl NPOMCXOAUT «MOACOC» XUAKOCTU U3 OKpYXKaroLLero
npoCTpaHCTBa.
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6.1.3 PacueTtnl

PaccuutbiBaeTca NPOCTPaAHCTBEHHOE pacnpeaeneHne CKOpoCTy.

6.1.4 OtanoH

YucneHHoe pelleHne CPaBHMBAETCS C aHANIUTUYECKUM, NpeacTaBfeHHbIM B [3] Ha ©. 521.
6.1.5 Uenb

Ha aaHHol TecToBomn 3agadye npoBepseTca BO3MOXHOCTL MO:

- MOAenupoBaTb «CABUrOBOe» TeueHue (shear layer);

- MOAENUPOBATb rPaHNLbl, Yepe3 KOTOPbIE BO3MOXEH BbIXOA U BXOZ XMAKOCTU.

6.2 Kpyrnaa saTtonsneHHan cTpysa

6.2.1 Onucanue

PaccmaTtpuaetca naMMHapHOe HEC)KUMAaEMOe TeYeHue, UHULUMUPOBAHHOE KPYITION CTPYEn, ucTekaro-
Lien B nonybeckoHevYHoe NPOCTPaHCTBO.

6.2.2 NocTaHoBKa

3agava YMCnNEeHHO pelsaeTcs B TPEXMEpPHOW noctaHoBke. Obnactb pacyera npeacrasnser cobon uu-
nuHAap. fleBas rpaHnuLa — CTEHKa € KpyrnbiM OTBEPCTUEM, Yepe3 KOTOPOE XXMOKOCTb BTEKAET B PACYETHYIO 00-
nacrb. Ha npaeo# u UMAMHAPUYECKON rpaHMLax 3aaaeTcs ycnosue A03BYKOBOro Bbixoda ¢ (PUKCUPOBAHHBIM
cTatnyeckum AaBneHueM. Yepes uMnuHAPUYECKYIO FpaHuLly NPOUCXOAUT «NOACOCY XMAKOCTU U3 OKpPYXKalo-
LLlero NpocTpaHcTea.

6.2.3 PacyeTsl

PaccuuTbiBaloTCA NPOCTPaAHCTBEHHOE pacnpeaeneHne CKOpoCT U MacCoBbIN pacxoa B CTpye Kak PyHK-
LMsA paccTOsHUA OT BXOAa CTPYM B pacyETHYI0 06nacTb.

6.2.4 3tanoH

YucneHHoe peLleHne CpaBHMBAETCA C aHaNUTUYECKUM, NpeacTaBneHHbIM B [3] Ha . 565.

6.2.5 LUenb

Ha gaHHOI TeCTOBOI 3agaye NpPoBepPSETCH BO3MOXHOCTL MO:

- MOAEnupoBaThb TPEXMEPHOE «CABUroBOEy TeveHue (shear layer);

- MOAENUPOBaTb rPaHNLbl, YEPE3 KOTOPbIE BO3MOXKEH BbIXOA U BXOA XKUAKOCTH.

6.3 CTauMoHapHoe TeyeHUe XUAKOCTU Mexay BpalalouMUCs LWIUMHOPaMY

6.3.1 OnucaHue

PaccmaTpuBaetcs ABYXMEpHOE NMaMUHApHOe HEeCXXMMAaeMoe TeYEHUEe XMAKOCTU B KOHLEHTPUYECKOM
KaHane Mexay COOCHbIMU LunuHapamu. Liunuuapel BpaLwatoTcsa ¢ (PUKCMPOBAHHBIMU YINOBLIMU CKOPOCTSIMMU.

6.3.2 MNocTaHoBKaA

3agava uMcneHHo peLlaeTcs B AByXMEPHOI noctaHoBke. Obnactk pacyera npeacraenset cobov Konb-
1o. Ha OKpy>XHOCTSX, OrpaHM4uBatoLLmMX 00nacTb pacyera, 3afaeTcsl yCrioBUue npunumnaxus.

6.3.3 Pacuetsbl

PaccuntbiBatoTcsa pacnpeaeneHue CKOpoCTU Mexay LUMIMHAPAMU, a TaKKe CUIbl U MOMEHTbI CUn, Aew-
CTBYIOLLME Ha MOBEPXHOCTU LUNMHAPOB.

6.3.4 dtanoH

UncneHHoe pelueHue CpaBHUBAETCH C aHanuTuyeckum. MNMpumepbl aHanNUTUYECKOro pacdera u Teo-
puio — cm. [3], ¢. 432 u [4], c. 447.

6.3.5 Uenb

Ha aaHHOI TecToBOM 3agaye npoBepsieTcs BO3MOXHOCTL MO:

- MOAEnupPoBaThb CTALMOHAPHOE ABYXMEPHOE TEYEHME BSA3KOW XMAKOCTWU OKONO TBEpAbIX MOABMKHbLIX
KPUBONUHENHBLIX MOBEPXHOCTEMN;

- paccynTbIBaTb CUSbl U MOMEHTDI, IENCTBYIOLLME HA STU MOBEPXHOCTH.

6.4 JlTaMmuHapHoe TeyeHue OKOJo LMnuHapa

6.4.1 Onucanue

PaccMaTtpuBaeTcs AByXMEPHOE NaMUHAPHOE HECXKUMAEMOE TEYEHUE XXUAKOCTU OKONO uunuHapa. 3a-
[AIOTCA PasfiMyHbIEe 3HAYEHUs1 CKOPOCTM HABEeraloLIero nNoToka, orpaHnyeHHble ycrosuem Re < 10° (cwm. [5],
c. 410). Habniogalotca pasnu4uHblie peXXMMbl TEYEHUS:

- npu Re < 0,5 TevyeHune aBnsaeTca NpakTu4ecku 6e30TPbIBHbLIM;

- B Avana3oHe 2 < Re < 30 HabnioaaloTcsl Ba CUMMETPUYHBIX BUXPS, BPALLAIOLLMXCA B NPOTUBOMNONOMX-
Hble CTOPOHbI;
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- npu Re > 90 HabnoaaeTcst aCUHXPOHHbIN NepUoaNYECKUii CpbiB BUXPEN C ABYX CTOPOH uunuHapa (ao-
poxxka Kapmana).

6.4.2 NMocTtaHoBKa

3apgaya YMCneHHO peLlaeTcs B AByXMEpPHOM nocTtaHoBke. OBnacTb pacyeta npeacrasnsier coboi nps-
MOYFONbHUK (BHELLUHME rpaHunLbl). B npaAMoyronbHuKe caenaH Kpyrnbii Bbipes (MOBEPXHOCTL UunuHapa). B o6-
nacTb pacyeTa XUAKOCTb BTEKAET cnesa. Ha neBoi rpaHuue 3aaaetcsa CKOPOCTb XXUAKOCTU UIN €€ yAenbHas
MaccoBas CKOPOCTb. Ha BCex oCTarnbHbIX BHELLHUX rpaHuLax 3aAaeTcs yCrnoBue Bbixoaa ¢ hMKCUPOBaAHHbLIM
cTaTu4eckuM AaBneHmeM. Ha noBepxHOCTU UUMMHAPA 3a4aeTCa YyCOBUE NPUUNAaHUS.

6.4.3 PacueTbl

PaccuutbiBatotca k03hdDULMEHT CONPOTMBNEHUS LunMHApa 1 vucno Ctpyxansa (B pexumMe AOPOXKKU
Kapmana). Yucno Ctpyxans onpegensercd COOTHOLUEHUEM

Sh=fD/U.

3aechb f — yacToTa Nepmoanyeckoro Npouecca, NPoTEKAKLErO B XUAKOCTU unum rase, U — CKOpOCTb
HEBO3MYLLEHHOrO NoToka, D — anameTp umnuHapa.

6.4.4 dtanoH

YncneHHoe pelleHne CpaBHMBAETCH C 9KCNEPUMEHTANbHLIMU AaHHLIMU — CM. [6], C. 296.

6.4.5 Llenb

Ha paHHon TecToBOV 3aga4e NPOBEPSETCA BO3MOXHOCTL [10:

- MOAenupoBaTb CTALUMOHAPHOE TevYeHne BA3KOW XUAKOCTU OKOMNO HENOABWXHOW TBEPAOW KPUBOSIMHEN-
HOWN NOBEPXHOCTMH;

- onpeaenaTb NONOXEHWE OTPbIBA NOTOKA OT TBEPAON KPUBOSIMHENHON NOBEPXHOCTY,

- MOAENUpPOBaTb HECTALUOHAPHOE TeYeHne BSA3KOW XMAKOCTU OKOMO HEMOABUXXHOW TBEPAOW KPUBOMM-
HENHON NOBEPXHOCTY;

- paccuuTbIBaTb CUNyY, AEWCTBYIOLLYIO HA TBEPAYIO KPUBOMUHENHYIO MOBEPXHOCT.

6.5 MegneHHoe TeyeHue OKoOso cdepbl

6.5.1 OnucaHume

PaccmatpuBaerca meaneHHoe TpeXMEPHOE NaMUHAPHOE HEC)KUMAEMOE TEYEHUE XKUAKOCTU OKOMNO capepsl.

6.5.2 NocTtaHoBKa

3agada YMCNEHHO peluaeTcs B TPEXMEPHON nocTtaHoBke. Obnactbk pacyera npeacraensier cobon na-
pannenenunes (BHeWHue rpaHulbl). B napannenenuneae caenaH cepuyeckuin Bolpes (NOBEPXHOCTbL che-
pbl). B oBnactb pacyeTa »unaKkoCTb BTEKAET cnesa. Ha neBon rpaHuLe 3aaaeTcsi CKOPOCTb XUAKOCTU UMK €€
yaenbHasi MaccoBasi CKOPOCTb. Ha BCex 0CTanbHbIX BHELLHUX rPaHuLax 3agaeTcs yenoBsume Bbixoda ¢ pukcu-
pOBaHHbLIM CTaTUYECKUM AasrneHmem. Ha noBepxHOCTU cdrepbl 3a4aeTCs YCroBue NpununaHus.

6.5.3 PacueThbl

3apaetca 3HaueHue CKOpoCTH HaberatoLlero noToka, orpaHuyeHHoe ycrnosuem Re < 0,2. Habniopgaetcs
6e30TpbIBHOE TEYEHue.

6.5.4 3tanoH

PaccunTbiBaeTCa K0ahUUMEHT CONPOTUBNEHUA Chepbl. YNCNEHHOE peLLeHne CpaBHUBAETCA C aHamnu-
Tuyeckum. Mpumep aHanMTUYECKOro pacyera — cm. [5], c. 411, 415.

6.5.5 Llenb

Ha paHHol TecToBOI 3agaye NPoBEPSAETCA BOSMOXHOCTL MO:

- MOAENUPOBaTb CTaLMOHAPHOE TeYEHUE BA3KON XXUAKOCTU OKONO HEMOABWXKHON TBEPAOW KPUBOSIMHEN-
HOW NOBEPXHOCTH;

- paccuMTbIBaTb CUNY, AEWCTBYIOLLYIO HA TBEPAYIO KPUBOMUHENHYIO MOBEPXHOCTD.

6.6 MeagneHnHoe BpaweHue cdepsbl

6.6.1 OnucaHue

PaccmaTpuBaetcs TpexmepHoe NaMuHapHOE HECXKUMAEMOE TEYEHUE XKMAKOCTU OKOMNO MEANEHHO Bpa-
LaroLeinca cagepebl.

6.6.2 NMocTaHoBKa

3apaya YnMcneHHo peLuaeTcsa B TpEXMEPHON NOCTaHoBKe. OBnacTb pacyeTa npeactaBnseT cobou napan-
nenenunes (BHewwHne rpaduuybl). B napannenenunege caenaH cepunyeckuii Boipes (MOBEPXHOCTb Chepsbl).
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Ha Bcex BHELLHWX rpaHuLIaX 3aaaeTcsi YCNOBME BbIXoAa C (hMKCUPOBaHHbLIM CTaTu4eckum aasneHmnem. Cdepa
BpaLLaeTcs ¢ MKCUPOBAHHOM YIMOBOM CKOPOCTbIO. Ha noBepxHOCTH chepbl 3a4aeTCA YCroBUE NPUMMMAHKUS.

6.6.3 Pacyetni

PaccuutbiBaeTcs 4eiCTBYIOLLUIA HA CPEpPY MOMEHT CUIbl TPEHUS.

6.6.4 3tanoH

YnucneHHoe peLleHne CpaBHUBAETCH C aHanNMTUYECKUM. AHaNMTUYECKOE PeLLeHne npusBeaeHo B [4] Ha
c. 503.

6.6.5 Llenb

Ha paHHoii TecToBOI 3aaaqe NPOBEPSETCH BOSMOXHOCTL [M10:

- MOAEenupoBaTb CTaLMOHAPHOE TPEXMEPHOE TeYeHWe BA3KOWM XMAKOCTW OKOMO MOABMXHON TBEPAOW
KPMBOSNMHENHOWN NOBEPXHOCTY;

- paccuuTbiBaTb CUMY U MOMEHT CUIbl, AEACTBYIOLLME HA 3TY MOBEPXHOCTb.

6.7 CBOOOOHAA KOHBEKLMUS B KBaAPaATHOW NOMOCTU

6.7.1 Onucanue

PaccmaTtpnBaeTcsi ByXMEPHOE NaMUHAPHOE TEYEHWE ra3a B 3aMKHYTON MONOCTU, MHULMUPOBAHHOE CU-
non Apxumega.

6.7.2 NMocTtaHOBKa

3ajlaya YNCNEHHO peLLIaeTCs B ABYXMEPHOI NnocTaHoBKe. OBnacte pacyera npeacraenser coboi kea-
Apat. Ha Bcex BHYTPEHHUX NOBEPXHOCTSX KBaApaTa 3aAaeTca ycrnosue npununanms. Cuna TskecTu Hanpas-
neHa BHU3. TeMnepaTypa NeBol CTEHKU Bbille TEMNEPATYPbl NPABON CTEHKU. BEpXHAA U HUXKHAA CTEHKU Te-
N0N30NMPOBAaHbI.

6.7.3 Pacyetnl

PaccuntbiBaloTcs NPOCTPaHCTBEHHbIE pacnpeaeneHus CKopoCcTU, AaBneHus, NNOTHOCTU U Temnepary-
pbl, @ TaKKEe TENSOBbIE MOTOKU Ha BEPTUKASbHbIX CTEHKAX.

6.7.4 3TanoH

YucneHHoe peLueHne CPaBHMBAETCA C TOYHbIM, MPEACTaBAEeHHbIM B [7].

6.7.5 Llenb

Ha naHHoii TECTOBOI 3aa4e NPOBEPSAETCA BO3MOXHOCTL MO:

- mMogenupoBatb CBOGOAHYIO KOHBEKLMIO;

- paccyuTbiBaTh TENNONEPEHOC B CKMMAEMOM rase.

6.8 JlamuHapHoe TeyeHUe OKOMNO NPUTYNSIEHHOW NNACTUHbI

6.8.1 Onucanme

PaccMartpuBaeTcs AByxMepHOe NaMUHaAPHOE TeYEHUE XMAKOCTU OKOSO NacTUHbI KOHEYHOMN TOSLLUHBI,
nepesHAsa KPOMKA KOTOPOM NepneHAnKynapHa NoBEPXHOCTM NNACTUHBLI U HAaNPaBreHMIo NOToKa (BHELWHEe Te-
YeHue oKomno npsiMoro ycryna). Pabounm BeLLecTBOM ABNAETCA BO3AYX.

6.8.2 NocTaHoBKa

3apava uMCneHHO peluaeTcs B ABYXMEPHON noctaHoeke. OBnacte pacyeta npeacraenser cobon na-
pannenenunes co CTyneHbkoi. B obnactb pacyera xuakocTb BTeKkaeT cnesa. Ha nesoi rpaHuue 3apaerca
CKOPOCTb XXMAKOCTW UNU ee yAenbHaa MaccoBasa CKOPOCTb. Ha BepxHei u Npasoii rpaHuLax 3aaaerca ycno-
BME BbIX0AA C (PUKCMPOBAHHLIM CTaTUYECKUM AaBneHneM. Ha HuxHelh rpaHuue nepeg CTyneHbkon 3ajaetcs
ycnosue cuMmeTpun. BbicoTa CTyneHbku paBHa NonNoOBUHE TOMLUMHLI NAACTUHLI. Ha CTyneHbke U Ha NoBepx-
HOCTM NNACTUHbI (HA HWKHEN rpaHULe 3a CTYNEHbKOMW) 3aaeTcs yernosue npununanus. TeyeHne meaneHHoe,
NoO3TOMY B pacyeTax NIoTHOCTb BO31yXa MOXHO 3aaBaTb NOCTOSHHOM.

6.8.3 Pacuyetbl!

PaccuuTbiBalOTCS NPOCTPAHCTBEHHbIE pacnpeAeneHnsi CKOpOCTU U 1aBNEeHUs.

6.8.4 3tanoH

B [8] npeacTaBneHbl 3KCnepUMEHTaNbHbIE 3HAYEHUS ANUHBI PELMPKYIISILIMOHHON 30HbI, NOSyYEeHHbIE NPY pas-
NUYHBIX 3HAYEeHUsIX Yucna PeiHonbaca, BLIMUCIIEHHOTO MO TOMNLWMHE NNacTuHbl. MakcumanesHoe 1nucno PeiHonb-
[ca, Npyu KOTOPOM B 3KCNEepMMEHTax HAbMIoAAaeTCA CTaLUMOHAPHbIM OTPLIBHOM Ny3bIpb, paBHO 325. MNonyyeHHasn B
pacyeTax AnvHa peLpKynsLMOHHONM 30HbI CPABHUBAETCS C COOTBETCTBYIOLLMM 3KCNEPUMEHTANbHBLIM 3HAYEHUEM.

6.8.5 Uenb

Ha gaHHoOI TeCTOBOM 3agaye NpoBepseTCa BO3MOXHOCTL MO:

- MOAENMPOBATb OTPbLIB U NPUCOEAUHEHME NTAMUHAPHOTO NOTOKA;

- MOAENMPOBATb BHELLUHWE PELMPKYNSILMOHHBIE TEYEHUS HECHMMAEMOW KUAKOCTH.
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6.9 JlamunapHoe TeyeHue BO BHE3aNHO pPaclnpAIOWEeMcs KaHane

6.9.1 Onucanue

PaccmaTtpuBaercs AByXMEpHOE NTaMUHApHOE TEYEeHUe XUAKOCTU BO BHE3AMHO pacLLUMPSIOLLIEMCS KaHa-
ne (BHyTpeHHee TeueHue okono ooparHoro ycryna). Paboumm BeLecTtBoM ABNSETCst BO3AyX.

6.9.2 NoctanoBka

3apava YMCNEHHO peLlaeTcs B ABYXMEPHON noctaHoBke. O6GnacTb pacyera npeacraBnsieT coboi
BLITAHYTLIW Napannenenunes co CTyneHbKoi. B obnacte pacyera xuakocTb BTekaeT cneBa. Ha neBoii
rpaHuue 3a4aeTcsl CKOPOCTb XUAKOCTU UMM €€ yaenbHas MaccoBas CKopocTb. Ha npaBoit rpaHuue 3aja-
€TCA yCnoBue BbIX0oA4a ¢ (PMKCUPOBAHHLIM CTaTMYECKUM AaBneHWeMm. Ha ocTanbHbIX rpaHuuax 3agaercs
ycnosue npununaHus. TedyeHne meaneHHoe, No3TOMy B pacdeTax NAOTHOCTb BO3AyXa MOXHO 3ajaBaTb
NOCTOAAHHOMW.

6.9.3 PacueTtnl

PaccuuTbiBalOTCA NPOCTPAHCTBEHHBLIE pacnpeaeneHust CKOPOCTU U AaBneHus.

6.9.4 StanoH

B [9] npeacTaBneHbl aKCNEPUMEHTANbHbLIE 3HAYEHUA ANMUHLI PEUUPKYNALMOHHON 30HbI, NONYyYEHHbIE
npyu pPasfMYHbIX 3HAa4YeHUsX Yucna PeriHonbAcCa, BbIMUCNIEHHOTO NO BbICOTE CTyneHbKW. MonyyeHHas B pac-
yerax ANMHA PeLMPKYNALUOHHON 30HbI CPABHUBAETCH C COOTBETCTBYIOLLMM 3KCNEPUMEHTANbHBIM 3HAYEHUEM.

6.9.5 Llenb

Ha paHHoWM TecToBOI 3agaye NpoBepseTCsA BO3MOXHOCTL MO:

- MoAenupoBarb OTPbIB U NpUcoeAnHEeHe NaMUHApPHOIo NOTOKa;

- MOAENUpPOBaTb BHYTPEHHUE PELMPKYISILUMOHHbIE TEYEHUS HEC)KUMAEMOW XKUAKOCTH.

7 TpeboBaHus Kk otuety o Banupauum NO

7.1 Otyer o Banugauuu MO KM siBnsieTCsi OCHOBHbIM AOKYMEHTOM, 060CHOBLIBAIOLLMM CMOCOBGHOCTb
MO KM paccuuTbiBaTh XapakTepucTUKU NaMUHAPHBIX TEYEHUN C KOHTPONUPYEMOW NOTPELLHOCTDIO.

7.2 CoctaB u cogepxanue otyeta o Banuaauum MO KM aosmkHbl COOTBETCTBOBATL TPEOOBAHUAIM Ha-
cTosILero craHgaprta (PeKoOMeHAyeMbI BUA OTYETA O BanNuAaLUMKU B NPUNOXKEHUU A).

7.3 Ot4et o Banugauuun NO KM gomkeH coaep>xaTb cneaylome pasgensi:

- Banupauus pac4eTHON METOAMUKY;

- OnucaHue BanuaaunOHHbIX PaCYETOB;

- OnucaHue aKkCnepuMeHTarnbHbIX YCTAHOBOK U NPEeACTaBneHe 9KCnepUMeHTanbHbIX 4aHHbIX;

- Pesynetatbl Banugauum MO KM;

- MNepeveHb UCTOUYHMKOB.

7.4 B pasgene «Banugauus pacy4eTHON METOAMKUY AOMKHO BbiTb NpuBeaeHo o6ocHoBaHue MO KM ¢
TOYKW 3pEeHUs CNOCOBGHOCTU aAeKBaTHO MOAENUPOBATb pearbHble NPOLEeCcChl U 00beKTbI. [Nis 9TOro JOMKHbI
ObITb NPUBEAEHDI:

- obnacTtb MogenupoBaHua U npeaensl npumeHeHus Mo KM;

- MepeYeHb 3asiBNEHHbIX K CEPTUdUKALMM PACHETHBIX NapaMeTPOB U BEMUYMHbLI MAKCUMAanbLHOIO OTKITO0-
HEHUA 3TUX NapaMeTpoB NPU pa3nUYHbIX NapameTpax MoAenupoBaHus;

- KONMM4eCTBEHHas OLEeHKa NorpeLuHocTei MoAenMpoBaHusi.

7.5 B pasgene «OnucaHue BanngaumnoHHbIX PACHETOBY AOMKHbI ObITb NPUBEAEHbI NEpPeYeHb PaCUETHbIX
TECTOB, NCMONb30BaHHbIX AN 060CHOBaHUs MO KM, u kpaTkoe (HO 0CcTaTouHOe ANS NOHMMAaHKS) onucaHue
Ka)goro U3 HUX CO CCbISIKOW Ha MCTOMHMK MHpopMaLuK, rae STO onucaHue NpUBeAeHo nNoapoOHO. JOrmKHbI
ObITb yKa3aHbl AXAMA30HbI U MOTPELLUHOCTU CONOCTABMAEMBIX PACHETHBLIX NAPAMETPOB. B kauecTBe aTanoHHbIX
MOTYT UCMONb30BaTbCA PE3YNbTaThbl PACHETOB, BLIMOSIHEHHbIE C NOMOLLBIO cepTUdMLMPOBaHHOTO paHee MO KM,
n/unn pesyneratbl, NONy4YEHHbIE Ha JY.

7.5.1 Ecnn ansa sanuaauuun MO KM ncnonb3yloTcs pe3ynbrathl, NONyYeHHble Ha 3Y, TO AOMXKHO ObiTb
npuBeaEeHO UX onucaHune B pasgene «OnucaHue SKCNepPUMEHTanbHbIX yCTaHOBOK U NPEACTaBEHUE IKCNEPU-
MeHTanbHbIX JaHHbIX». B gaHHOM pasaene A05mkHO ObITb NPUBEAEHO:

- onucaHue 3Y 1 npeacTaBrieHbl SKCNnepuMeHTanbHbIE AaHHbIE, NCnonb3yeMble ans sanuaauyun MO KM
(nonyckaerca NnpuBOAUTbL B OAHOM pasgene: onucaHue JY, BbINOMHEHHbIX HA HEW SKCNEPUMEHTOB UMK UCTbI-
TaHwii u pesyneratbl Banuaauum MO KM no aTum 3KCnepuMeHTaM Unm UCnbITaHWUsIM);

- OMucaHue 3KCMepUMEHTanbHbIX TECTOB, 3KCNEePUMEHTanNbHbIX AaHHbIX, UCNOMb3YyeMbIX ANS Banuia-
yun MO KM, a Takke onucaHme Kaxaon Y, Ha KOTOPOW NPOBOAUIINCE SKCMEPUMEHTbI, UCNONb3yeMble ANs
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Banuaauwmm MO KM, co CCbINKO Ha MCTOMHWUKM MHpOpMaLIMK, TAE STU ONUCAHKUA NPpUBEAEHbI NOAPOBHO (A0mK-
Ha ObITb AaHa CCblfka Ha cepTudumkar JY).

7.5.2 B cnyyae ecnu 3Y He cepTUPMLMPOBaHbI, 4OMMKHO ObiTb AaHO UX ONUCaHue.

B onucaxnuu 3Y npusogarcs:

- MpUHUMNUanbHas cxema, 00ecneynBaloas NOHWMAaHWE CyTU 3KCMEPUMEHTA, UCMbITAHNUS, SBNEHUSA
U T. N., C YKa3aHueMm, Kakue ABneHus u npoLeccbl MOLENUPYIOTCH Ha JY U Kak;
nepeYveHb M AuanasoHbl M3MEpPAEMbIX NapaMeTpoB;

- MOrPeLUHOCTU UX U3MEPEHUS.

7.5.3 Ecnu gna sanuaauyuu MO KM He ncnonb3oBaHbl SKCNepUMEHTanbHble AaHHbIe, 3TOMY )aKTy
JOIDKHO ObITb AHO COOTBETCTBYIOLLEe 060CHOBaHKUE, TO ECTh NMOKa3aHO, YTO SKCNePUMEHTaNbHOro 060CHOBa-
HUA He TpebyeTca (Hanpumep, MO KM peanu3yet aHanMTUYECKOE peLleHNe, SKCNEPUMEHTOB HE CyLLIECTBYET
No 0ObLEKTUBHBLIM NPUYUHAM, KOTOPbIE AOMKHbI ObITb NPUBEAEHDI, U T. 4.).

7.6 B pasgene «Pesyneratel Banuaaumu MO KM» fomkHbI 6biTb NpUMBEAEHbI pesynsrarbl Banvaauum
MO KM u ux aHanus.

7.6.1 B kauectBe pesynbratoB Banugauum NO KM 1 nx aHanusa npuBoasT:

- pesynbTaTtbl CONOCTaBMEHMWI PACYETOB, BbINOMHEHHbIX C NOMOLLBIO 3adpukcupoBaHHoi Bepcuu MO KM,
U OAHHBIX 9KCMEPUMEHTOB W/UMKN PACHETHBIX TECTOB (OHWU AOMKHBI ObITb SICHO U3NOXEHBI C 0O0CHOBaHMEM U
OLIEHKOIi AOCTOBEPHOCTM conocTaBnenus. Crneagyer ykasbiBaTb, B kakoil 06nactn He nNony4yeHo yaoBneTBOPU-
TENbLHOr0 COBMNajeHws pesynsTatoB pacyeToB ¢ npumeHeHnem MO KM u 3KCNepuMeEHTOB W/MNU PacyETHbLIX
OaHHbIX);

- 0060CHOBaHWE NONHOTLI U AOCTATOMHOCTU NPOBEAEHHbIX COMOCTaBNEHUN (AOMKHbI ObiTb NPUBEAEHbI
pe3ynbTaTbl CTATUCTUYECKOTO aHanu3a COMOCTABMNEHUSI PACYETHBIX U IKCTEPUMEHTANbHLIX 3aBUCUMOCTEW,
[laHa KONWYEeCTBEHHASA OLIEHKA PACXOXAEHMA UMK SKCNEPUMEHTANbHBIX U PAaCYETHBbIX AaHHbIX, NPUBEAEHA Mo-
rPELIHOCTb PACYETHLIX NapaMeTPOB B 3asBNEHHON 06nNacTn peXxmumoB M/unm cocTosiHuii 06bekTa, NPUBEAEHDI
Jokasarenscrsa npumeHumoctu MO KM gns moaenuposaHus o6bekta (M/Mnu ero aneMeHTa).

7.6.2 PesynbraTbl CONOCTABNEHUS AaHHbIX, paccunTbiBaeMbiX ¢ nomoLybto MO KM, n aaHHbIX akcnepu-
MEHTOB W/WAKU PacYETHbIX TECTOB AOMKHBI ObiTb NPUBEAEHbI HA OAHOM PUCYHKE B OAMHAKOBOM MmacLutabe.
MpeAacTasneHne pe3ynsTaTtoB B BUAE LIBETOBOW NanUTPbl AONYCKAETCA TONbLKO ANA AEMOHCTpaumm rpaduye-
ckux BosmoxxkHocTen MO KM.

7.6.3 Ons NO KM, ucnons3yemoro Ansa pacyeToB B 060CHOBaHMe paboTocnocobHOCTU 06bekTa, A0MKHA
ObITb yKka3aHa u 060CHOBaHa cTeneHb BbIMOSIHEHUsSI 3aKOHOB COXPAHEHUSI B Cllydae ux NpUMeHMMocTu. ins
MO KM, npeaHazHaY€HHOro Ansi NPOEKTHLIX W/UNKU SKCNITyaTaLMOHHBIX PACHETOB, A0MKHbI OblTh YKa3aHbI Mo-
rPELUHOCTN ONpeeneHns pacyeTHbIX NapaMeT poB.

7.7 B pasgene «lMepeyeHb UCTOYHUKOBY AOIMKEH ObITb NMPEACTABNEH NEepPeYeHb UMEIOLWMX OduLManb-
Hbl€ BbIXOAHbIE AAHHbLIE JOKYMEHTOB (OMyONMKOBaHHbLIE MATepuarnsl, OTYETbI OpraHu3aumnii, opuumanbHo 3a-
perucTpupoBaHHbIe NPOTOKOMbI, MPOEKTHAsA, KOHCTPYKTOPCKAs U 9KCnNyaTauuMoHHas AOKYMEHTauus, Cepru-
cdmkatbl U T. N.), UCNONL30BaHHLIX AN Banugauum MO KM, B Tom uucne tpebyembix ans ¢opMUpOBaHus
6noka UCXOAHbIX A8HHbLIX U BbIMOMHEHUSI PACHETOB.

7.8 B npunoxxeHun k ot4ety o sanuaauum MO KM moryT ObiTb NpegcTaBneHbl A0NOMHUTENbHbIE MaTepu-
ansl, HeobxoanMble Ana o6ecneyeHus NONHOTbI MHAOpPMaLMK, NPUBEAEHHON B oT4YeTe 0 Banuaauuu MO KM.

7.9 OonyckaeTcs BKMoYeHue B oTyeT o Banuaaumm MO KM gononHutenbHoi uicdopmaumm, SBnsiioLen-
€A CyLLEeCTBEHHOM (No MHeHuto 3aasutens MO KM) ans o6ocHoBanusa paborocnocobHocTu MO KM u 3aasnex-
HbIX xapaktepuctuk MO KM.
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Mpunoxexue A
(pekomeHayemoe)

PekomeHZlyeMblii BUJ OTYETa O Banuaauum

1 Bepudmrkauuna pac4eTHOR METO[NKN.
2 OnucaHune BanuaaLMOHHbIX TECTOB.
3 OnucaHue aKkcrnepuMeHTanbHbIX YCTaHOBOK U NpefCTaBeHne aKCNepuMeHTanbHbIX AaHHbIX.

4 Pesynbratbl Banugauun MO KM.

Tabnuya A1

HasBaHue TecTa HasBaHue napameTpa STanoHHoe 3HaueHue MonyyeHHoe 3HaYeHue BbiBoa

5 MNepeyeHb UCTOYHUKOB.
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MpunoxeHue B
(pekoMeHayemoe)

MosicHeHMe TEPMUHOB, UCNOSMbL3YEeMbIX B CTaHAapTe
B.1 Yucno Maxa M onpefenaeTca COOTHOLLEHNEM
M=|V|/c (6.1)

3aeck |V| — Mofyrb MECTHOW CKOPOCTM Cpefibl, C — MECTHas CKOPOCTb 3BYKa B Cpefe.
B.2 OnHamunyeckuin koapdULMEHT BA3KOCTU U OMNPEAEenaeTcs COOTHOLLeHnEM

~ ~ 2 ~
r:u(ZS—g(Vv)IJ. (.2)
3aeck T — TEH30p BSA3KNX HanpsxeHuit, S — TeH3op ckopocTeil AedopmaLmu, V — MecTHas cKopocTb cpefb

(BekTOP), [ — €AMHNYHLIA TEeH30p.
B.3 TeH3op ckopocTeil fedopmalnm B AeKapTOBOR CUCTEME KOOPLAUHAT OMPEeAensieTca COOTHOLLEHNEM

S _1[3‘4 +ﬁ], (5.3)

=y a ax;

3neck S,-j— NPOM3BOIIbHAA KOMMNOHEeHTa TeH3opa ckopocTel gedopManui, V; — npousBonbHas KOMNOHeHTa Bek-
TOpa CKOPOCTH, X; — NPON3BOMNLHaA KoopauHaTa.

BuGnuorpadus

[1] Meitpe P, Teunop T.[. BeluucnuteneHble METOAEI B 3afaqax MEXaHUKN xuakocTu. — JNleHuHrpaa: Mapometeonsaar,

1986. — 352 c.
[2] MartaHkap C. YncrneHHble METOALI peLLEHUs 3afad TennoobMeHa U AuHaMUKK XuakocTn. — M.. SHeproatomusgar,
1984. — 152 c.

[3] NowuaHckuid J1.B. MexaHuka xugkocTu 1 rasa. — M.: Hayka, 1987. — 840 c.

[4] KouuH H. E., Kubenb W. A, Pose H. B. TeopeTnueckas rugpomexaHuka. — T. 2. — M.: locyaapcTBeHHOe usgarternb-
CTBO PU3NKO-MaTeMaTUYECKON NuTepaTyphl, 1963. — 727 c.

[5] Douglas J.F., Gasiorek J.M., Swaffield J.A., Jack L.B. Fluid Mechanics // Pearson Education Limited, 2005. — 958 p.

[6] White F.M. Fluid Mechanics. 4th Edition // McGraw-Hill Book Co. — Boston, 1999. — 826 p.

[71 Qu’er’e P, Weisman C., Paill’'ere H., Vierendeels J., Dick E., Becker R., Braack M., Locke J. Modelling of natural
convection flows with large temperature difference: a benchmark problem for low Mach number solvers. Part 1.
Reference solutions // ESAIM: M2AN ESAIM: Mathematical Modelling and Numerical Analysis. — Vol. 39. — Ne 3,
2005 — pp. 609—616.

[8] Lane J.C., Loehrke R.l. Leading Edge Separation from a Blunt Plate at Low Reynolds Number // Transactions of
ASME. — Vol. 102, 1980. — pp. 494—496.

[9]1 Armaly B., Durst F., Pereira J., Schénung B. Experimental and theoretical investigation of a backward-facing step //
Journal of Fluid Mechanics. — Vol. 127, 1983. — pp. 473—496.

1



FOCT P 57700.15—2018

YK 519.642.2:006.354 OKC 35.020

Kniouesble crosa: MogenupoBaHue, YNCIIEHHOE MOAENUPOBaHMe, (PU3MYECKUE NPOLIECCHI, NAMUHAPHOE Teve-
HWe, Banuaauusl, TECTUPOBaHNE, rMAPOAMHAMMKA, NAMUHAPHBIE TEYEHUS

B3 1—2018/85

Pepaktop H.A. ApeyHosa
TexHudeckuit pegaktop B.H. [Tpycakosa
Koppektop E.P. AposiH
KomnbtoTepHas BepcTka FO.B. [Tonoeoli

CpaHo B Habop 07.02.2018.  MoanucaHo B neyats 13.03.2018.  dopmar 60 x 841/8. lapHuTypa Apunan.
Yen.ney. n. 1,86.  VY4.-usg. n. 1,68,  Tupax 22 ak3.  3ak. 420.

MoAroTOBIEHO Ha OCHOBE 3EKTPOHHOI BepcuU, NpeAoCTaBneHHoI paspaboTunkom cTaHaapTa

A «tOpuenpyaeHums», 115419, Mocksa, yn. OpaxoHukugse, 11.
www.jurisizdat.ru  y-book@mail.ru

W3paHo u otnevaTaHo Bo ®ryYM « CTAHOAPTUH®OPM», 123001, Mockea, paHaTHbIN nep., 4.
www.gostinfo.ru  info@gostinfo.ru



http://files.stroyinf.ru
http://www.mosexp.ru#
http://www.mosexp.ru# 
http://www.mosexp.ru#  
http://files.stroyinf.ru/Index2/1/4293739/4293739601.htm

