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Kitacc 3aj1a4 — OTpBIBHBIE TYPOYJICHTHBIC TCUCHUS

Crangaptabie Bepcun MSST n koppekiu
C YYETOM BIIMSIHUSI KPUBU3HBI IUHUM TOKA

ITogxonsr Pogu-Jlemmmuepa-lcaecsa u CmMupHoBa-MeHTepa,
koHcTaHTa M caeBa-XapueHko-Ycadoa Cc=0.02

OneHKa NpUeMIIEMOCTH KOMOMHUPOBAHHOTO 110 MeHTepy
(CFX) nomxona pacueTa MPUCTCHOYHBIX TCUCHHH C
IPUCTCHOYHBIMH (DYHKITUSIMU

TecTsr: KaBEPHA C MOJABUXKHOMN KPBIIIKOW, KPYrOBasi KABEpPHA B MIPSIMOM U

MTOBOPOTHOM KaHaJI€, JUCK-LIMJIMHIP MUHUMAaIbHOTO COIPOTHUBIICHUS,
MOJTYKPYTOBOM MTpoPuinb



[Tporpecc VP2/3 B 2015 romy

* Pazsutrie MBT B HanpasiieHUH
MCIOJIb30BAHUSA KOMIIO3UTHBIX CETOK

* IIunorHasg Bepcusa reHeparopa KOMIIO3UTHBIX
CETOK

* [IpuMmeHeHune anreopanyecKoro
MHOI'OCETOYHOI'0 YCKOPUTEIS A1 OBBILLICHUS
YCTOMYMBOCTH PEIICHUS YPAaBHEHHUS J1J151
IIONPaBKU JABJICHUS
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RANS&URANS. I1akeTHbIE TEXHOJIOTHH

(c 1974)

MartemaTtuyeckue mogenu. MBT(VP2/3)
- l+plc‘\10

e ponyuiexHus: 1) . 2) noaxop PenHonbaca

RNG —k-¢ (1986)

Realizable-k-¢

k-w - MSST

V2F

Llto — 6e3 yueTa KpuBU3HbI; c—U.

e coYyeTaHne MeToAa NPUCTEHOYHbIX PYHKLWIA U

HU3KopenHonbACcoBbIX Mogenen [no MeHTepy (2003)]
MacwTabbl

cKopoctb U AnuHa d

CKOPOCTb BHELUHETO NOTOKa |AnaMeTp umnuHapa, nyHKu
LUWPWUHa TpaHLLUEeN, KaBepHbI

cpegHemMaccoBas CKOpPOCTb | ANMHA XOpAbl

A vana 3o H bl U3MeHeHUs PEXUMHBIX NapaMeTpoB:

Re 10%+ 10"
Pr 0.7 = 4000
Mo 0 -+ 9

Prr=0.9; Ty=const (373K); Tiet = 293K;
Tu=1.5%



CpaBHEHHE MOJICIIEH.
MeToandecKue UCCJICIOBaHMS.

CraHaapTHas HU3KOperHOJIbAcOoBass MSST
aByX THNOOB (1993 n 2003) u MogudpuKauuu
moaenu 2003 roga ¢ nmorpaBKkaMu HA KPUBU3HY
JTUHUM TOKA B paMKax noaxoaoB Poju-
Jlemmuuaepa ¢ kouctanTou Mcaepa-XapueHKo-

Ycauona (Cc=0.02) u CmupHoBa — MeHnrtepa
(SM)



U 06pa3H1>m KaHaJl ¢ KABePHOM

o dboTorpadums akcnepuMeHTanbHON
yctaHoBku A.KacTtpo B
CayTtremnToHe (a), ynpolleHHas
MoJeribHasa KoHdurypaumsa
ycTtaHoBKN (D) U doparMeHT
MHOrobmno4YyHom ceTkn B

. OKPECTHOCTU KPYroBoU KaBepHbI




CpaBHeHue U (a), Rep, (b) n k B nnHenHom (c) n
norapudpmuyeckom macutabe (d).
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OcecummeTpuiHoe obTekaHmMem onTumManbHOU KOMNOHOBKU
auck-umnuHap d=0.75; 1=0.375 npu Re=500000.

a Ty
[ 0 CpaBHeHMe KapTUH OTPbIBHOrO 00TeKaHWUs
’ X D
o UunuHapa ¢ BbICTynarLwmm guckom bes

COEINHNTESTIbHOIO CTEPXKHSA NPU PasnUYHbIX
pas3mepax NpPUCTEHOYHOro wara h ¢
NCMOJSIb30BaHMEM CXEM annpoKcumMmaumm BTOpPOro
(a-b, d-f) n nepsoro (c) nopsagkos. a — h=0.00005;
dd — 0.0005; e — 0.001; f — 0.005.
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ConocTaBneHue

- pacnpegeneHumn

- KO9do(pUUMEHTa gaBreHns

- (a), TpeHus (b) n y+ (c,d) no
nepegHemy Topuy

| UMNUHAPA B 3aBUCUMOCTM

I 4....\y| OT h 1 nopagkoB

o005 | ; 1 ; P o= “&—— annpokcumaumm

- KOHBEKTMBHbIX YneHoB. 1 —

=0.00005; 2 - 0.0001; 4 —

).0005; 5 —-0.001; 6 — 0.005
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BAnAHME BENNYMHbLI MPUCTEHOYHOTO LWara Ha MHTelPd/ibHble CUMNOBblE XapPaKTepPUCTUKU UUAUHAPA
YANIMHEHNEM 5 ¢ ONTUMaIbHbIMKU pa3mepaMu BbicTynatouero gucka (0.75) 1 3a30pa mexkay AUCKOM U

Topuom umanHapa (0.375) npu uncne PenHonbaca 5%10° (6e3 coeANHUTENBHOTO CTEPIKHA)
* - pvaeTI)I HpOBe)IeHI)I I10 CXEMCEC HCpBOFO HOpH)Z[Ka aHHpOKCI/IMaHI/II/I

oy o ] _ow | of | Cb |

0.2189 0.0346 0.0621 0.1114
0.2178 0.0339 0.0605 0.1123
0.3010 0.1218 0.0417 0.1180
0.2129 0.0238 0.0691 0.1138
0.1957 -0.0069 0.0757 0.1144
0.2068 -0.0184 0.0772 0.1288



CpaBHEHME KapTUH OTPbIBHOIO
obTekaHmnsa uunuHapa c
BbICTYMaloLLMUM ONUCKOM MPU HaNmn4nm
COEAVHUTENBLHOIO CTEPXHSA ANS
cTaHOapTHbIX Bepcun MSST 1993 r
(a) n 2003 r (b), a Takxke

—— —— mogudpukaumn MSST 2003 roga c

ConocTaBneHue pacnpeaeneHnm

oceBoW ckopocTu (a,b) B cpeanHHoOM
cevyeHun nepenHen cpbiBHOU 30HbLI U
KoadpdomumeHTa fasneHus (C) u TpeHns
(d) no nepeaHemMy TopLy UunNuHApa Ana
pasnunyHblix Bepcun MSST. 1 — MSST

172

1993 ropga; 2- MSST 2003 ropa; 3 —

Mmoaudpumkauma MSST 2003 roaga B
pamkax noaxoga PJIN; 4 —
moaudpumkauma MSST 2003 roga no
CmMupHoBY-MeHTepy. b — yKpyNHEHHbIN
doparmeHT.

YYETOM BIIUSIHNSA KPUBU3HbI NIUHWI
TOKa B pamkax nogxogos Pogu-
NewumHepa-Ncaesa (PJIN) (c) n
CmunpHoBa-MeHTepa (d).
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CpaBHeHMe pacnpegeneHnm
MacLuTabnpoBaHHOM
BUXPEBOW BA3KOCTU (a,b) n
9Heprnmn TypbyneHTHOCTHU
_ (c,d) B cpeanHHOM ceveHunn
nepeaHen CpbIBHOW 30HbI
ANA pasfnyHbIX BEpPCUi
MSST. 1 — MSST 1993 roaa;
2- MSST 2003 roga; 3 —
Mmoandpukauma MSST 2003
| roga B pamMKkax nogxoga
- PIIN; 4 — mogudpmkaums
- MSST 2003 roga no
CmupHoBy-MeHTepy. b,d —
s=emnf JIOFAPUEMUYECKUN
. macwTab.
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CpaBHeHue CTaHAAPTHbIX U MoanduumpoBaHHbiX MISST npn NPOrHO3MpoOBaHUM MHTErPasibHbIX CUTOBbIX
XapPaKTEPUCTUK UMANHAPA YOAMHEHMEM 5 C ONTUMaNbHbIMKM pa3mepamMu BbicTynatowero ancka (0.75) n 3a3opa
MeXay AMCKOM 1 Topuom unnmHapa (0.375) npu uncne PenHgs x10° (c AMaMeTPOM COeaANHUTENIbHOTO

crepHa 0.1 6, =10%) TTIAVES:

CrangapTHas 0.2284 0.0604 0.1160
0.2307 0.0599 0.1168
2003
0.2151 0.0609 0.1122
RLI Cc=0.02
Monudunkanus 0.2177 0.0593 0.1145

SM

IKCIEePUMEHT



HecranuonapHoe o0TekaHne nonynuiInHIAPUIECKOTO
npodunsg noa HyJaeBbIM yriioM araku Re=45000
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pacyeTHy0 obnacTb (a), u ee
parMeHT OKOIo
NoNyUUNUHOPUYECKOTO
npodunsa (b), konbueBas
OKOJTOKOHTYpHas, co
CryLLIEHNEM K MOBEPXHOCTU

(c).
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CpaBHeHMe OCpeaHEHHbIX pacyYeTHbIX pacrnpeaeneHnn

KoapdpuumeHTa gasneHua no nepmmeTpy oT nepeagHen KpoMKu
nonyuunuHgpa npu ucrnosb3oBaHnn 6asoson MSST2003 (1),
ctapon MSST1993 (2), moandounuymposaHHbix MSST2003 B
pamkax nogxogos CmunpHosa-MeHTtepa (3) uJIPU (4) B
CpaBHEHUN C aKCrNepuMeHTasribHbIMU OaHHbIMK (D)



b -~ ocpe HEHHOro no nepuo
— ———— ———— ﬁ Pea PUBAY

R | _ MSST2003 (a), ctapou
—— MSST1993 (b),

= ———— MOANPULINPOBAHHbIX
" —— MSST2003 B pamkax NogxoaoB
/J'IPI/I (c) n CmupHoBa-MeHTepa

-~ (d)




CpaBHEHME paCcYETHbIX pacrnpeneneHnn Ha nepunoae KonebaHmnm
Cy K09 pULUMEHTOB CONPOTMBIIEHNSA (a) U NogbeMHON cusbl (b),
OENCTBYIOLLMX Ha NONyUUnmMHApP, Npu Ucnonb3oBaHUn 6a3oBon
MSST2003 (1), ctraponn MSST1993 (2), moanpuumMpoBaHHbIX
MSST2003 B pamkax noaxogos CmupHoBa-MeHTepa (3) n JIPU

(4)



BrivsHune tnna mogenn SST Ha ocpedHeHHble No nepuogy konebaHum Cy
koadpumumeHTbl Cx n Cy

MoxennSST | o | o

Hosas, oopasna 2003 roxa 0.440 | 0758 |
Crapas, oopa3na 1993 roga 0.467 —0.829
0.564 -1.286

0.546 -0.932

CxoanMOCTb YMCIIEHHBIX MPOrHO30B OCPEAHEHHbIX MO Nepuoay
konebaHunn Cy koadbdpuumeHtoB Cx n Cy B pamkax Pl nogxoga k
Koppekunn MSST ¢ namenb4eHnemM CeTku

_

Ba3OBaﬂ 0.546 —O 932

KOOp/INHATE
HN3menbueHne o OKPYKHOM 0.510 -0.996
mara

CpaBHeHMe aKCnepuMeHTarbHbIX AaHHbIX M YUCINEHHbIX MPOrHO30B
ocpenHeHHbIX No nepuogy konebaHun Cy koadpdumumeHToB Cx n Cy

IKCIEPUMEHT
Pacuer




CBepx- U TUIIEP3BYKOBOE OOTEKAHHUE
KOMIIOHOBKH JUCK-ITHIHHIP




M=2.35 Re=1000000
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BEIBOOBI

Koppeknus Ha KpUBU3HY JIMHUK TOKA B MOJIENAX, UCITOJIb3YIOIINX MOIYJIb
TEH30pa CKOPOCTeH AehopMalivi, IPEACTABISIETCS HEOOXOAUMOM,
MOCKOJIBKY pealin3yeTcs He(hU3NIECKUN MPOIECC HAaKaYKU BUXPEBOM
BSI3KOCTH B SIIPO BUXPSL.

BBeneHne oOpaTHOM TMHEHHON KOPPEKTUPYIOIMIEH (PYHKIIUN OT
TypOyJEHTHOIO Yuciia PuyapacoHa ¢ IOMOJHUTEIBLHOM
nonysmnupuyeckoil koucrtanton C =0.02 B BeIpaxkeHUE 11 BUXPEBOU
Bsi3kocTd MSST 2003 no3BosnsieT ycTpaHuTh He(DU3UUECKOE MMOBEACHUE
BUXPEBOM BA3KOCTHU W MOJIYYUTH MPOTHO3bI, COTIACYIOIIHUECS C
MPUEMIIEMON TOYHOCTBIO C SKCIIEPUMEHTAIbHBIMU TaHHBIMM.

CpaBHEHME pa3InYHbIX ITOAX0/10B K Koppekiuu MSST 2003 ¢ yueTtom
KPUBU3HBI JUHUM TOKA MOKa3aa0 OJM30CTh MpEACKa3aHUM, XOTs
OTMEUAETCSI HEKOTOpasi HEPHU3UUYHOCTh PE3yJIbTaTOB, OJTYYEHHBIX C
MCIOJIb30BaHUEM TonpaBku CMupHOBa-MeHTepa

B BBICOKOMHTEHCUBHBIX OTPBIBHBIX TEUEHUSIX MAKCUMAaJlbHAs BEIMYHUHA Y+
y CTEHKH HE JIOJLKHA MPEBBIMIATH 2, T.€. UCTIOJIb30BAHUE MPUCTEHOUYHBIX
(YHKIIMI B 3TUX CIy4asX HE BIIOJHE KOPPEKTHO.
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