MeTopl BU3yanu3aiuy MOTOKa B a3pOIMHAMUYECKUX TPyOax JNesATCS Ha MOBEPXHOCTHbIE U MPOCTPAHCTBEHHbBIE.
K 0CHOBHBIM TOBEPXHOCTHBIM METOJIaM, TO €CTh K METOAAM BU3yaJW3alMU TEUYCHU HA MOBEPXHOCTH MOJEIN OTHOCATCS:
*METO/I IISJIKOBUHOK;
*METO/, KaOJIMHA;
*METOJI MACJISIHOM IJIEHKU,
*METOJI Pa3MbIBAEMBIX TOYEK;

*METO/] TEPMOMHIUKATOPHBIX MOKPBITUH.
K 0CHOBHBIM IPOCTPAaHCTBEHHBIM METOJIaM BHU3YyaJU3allMd TEUCHUI OKOJIO MOJIeJiell B a3pOJMHAMUYECKHUX TpyOax

OTHOCATCA:

*METO/I IIETKOBUHOK M 3KpaHa C MIEJIKOBUHKAMU

*ILIMOBBIE METO/IbI;

*OINTUYECKUE METO/IbI (TeHEBbIE, UHTEP(EPEHIIMOHHBIE, TOIOrpauUecKue);
*METO/I JTA3EPHOTO HOXKaA;

*METOJ] HarpeToi MPOBOJIOYKH;

*METO/1 BBICOKOBOJIBTHOTO pa3psija.

*Meton cTpoOOCKONMYECKOW BU3yaU3aIlU

*Meton aBuxymuxcs yactuil ( PIV meron)
K 0CHOBHBIM IIPOCTPAaHCTBEHHBIM METOJIaM BHU3YyaIU3allMHd TCYCHHUI OKOJIO MOJICIICH B THAPOAMHAMUYECCKUX TPyOax

OTHOCATCA:

*METO/]I MOJIKPAIIEHHBIX CTPYEK TOKA;

*METOJ BOOOPOAHBIX ITY3BIPBKOB.



Busyanuzanusi B ruipoguHaMuKe

MeTtoa nogKpameHHbIX CTPYeK

Puc. 6.1. 3namenuTsiit 3kcniepuMenT O. PeitHosbAca






Puc. 6.2. Buzyanuzauus pa3pylieHus BUXpe
HaJl TPEYTOJIbHbIM KPBIJIOM




Fig. 2.2 Dye lines in the vortex flow behind a yawed cylinder. The fluid is water and the
dye is a mixture of ink, milk, and alcohol. The color of the original dye lines is red, yellow,
and blue. (From Fiechter, 1969.)
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Merton pa3MbIBaeMbIX (MACISIHBIX TOUYEK)

K MeToay pa3MbiBaeMbIX
Karesib: / — JTUHUS BTOPUYHOTO
OTpBIBA; 2 — JIMHUSA
[IPUCOE/TMHEHUS; 3 — MPOCKIIUSA OCH
BUXPS HA MJIOCKOCTh KPbLIa;
4 — 3acToMHas 30Ha
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Fig. 2.43 Velocity profiles in air flow and oil film.



Fig. 2.45 O0il flow pattern on orbiter model. (Courtesy of L. H. Seegmiller, NASA
Ames Research Center.)







MacnocaxeBble METOEI

Puc. 6.11. MacnocaxeBas Kap-
ThHA o0TexkaHus moaenu CIIC



Boxosas rpaue /&

Bepxuss rpaus

175 Mv

i1 1 BUXpe-

[ToBEpXHOCTHBIE JIUHUM TOKA, pacripeesieHUs 1aBJIeHMI]

Pie 0.12
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Puc. 6.13. Kapruna cBepx3ByKo-
BOr0 TEYEHHS HA MOBEPXHOCTH
KpbL1a ¢ MOTOTOHZOJAMH
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Puc. 6.14. KaptuHa MacnocaxeBoid BU3y-
a/IM3alMK 103BYKOBOrO OOTEKAHMA TOJY-
MOJENH caMmoneTa
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Busyanunsauna metogom wenkosmHok B AAT T-1 MAU
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BuxpeBsle oOpa3oBa-
HUS Ha 3aJHEW KpPOMKE KpbLia
noJ yrjiom ataku [163]






Puc. 3.32 Xop ~ 720 MM
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JAbIMoBasi BU3yaJIu3aUs

Puc. 6.6. JIpIMOBBIE JHWHUU TOKA
npu OOTeKaHUU MOJEIU Kpblila
B a’poiMHaMHU4ecKkoi Tpyoe [163]



Fig. 2.11 Smoke lines around an airfoil in low Reynolds number wind-tunnel flow.
(From Mueller and Batill, 1981.)




Fig. 2.13 Smoke lines around a road vehicle in a full-scale wind tunnel. (Courtesy of
Volkswagenwerk AG.)




Fig. 2.14 Vortex systems in the wake of a group of three cylinders. Smoke photograph
taken at a Reynolds number Re = 100. (From Zdravkovich, 1968.)



Puc. 6.7. Cxema METONA OBIMALUEHCS TIPOBONOYKH



Puc. 6.8. Buzyanuzauus npoxoxIeHus JaMUHaApPHOTO

[166]

[OTOKA 4epe3 AbIMALLYOCS PEILETKY
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 Puc. 6 15. OnTuueckast cxeMa MeToaa cTpoOoCKo-
MAYECKOU BU3YaJIM3alUM TCUCHUMN:

! — AIMOYJIBCHBIN HCTOYHUK CBETA, 2 — ILENIb, 3 — 00BEKTUB,
4 — pabouuii yyacTox, J — oroannapar
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Puc 6 16. Umuntoctpauus npyuHUMa A1€HCTBUA METO1a BU3YyalU3aLuH
MOJIEN CKOPOCTH 110 U300paKEHUAM JABVKYLLMXCS YaCcTHL
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Puc. 6. 17. IlpuMep pacripeAcICHHA MTHOBEHHBIX
BEKTOPOB CKOPOCTH
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Puc. 6.18. IlpesroMiaeHHUA MyYKa CBe-
T4, IEPECEKAIOUIEro rpaHuLy pa3aena

IBYX Cpen



CKa4oK ynnoTHeHus

|

|
|
]
|
: HanpasneHue noToka
—

Puc. 10. Cxema menesozo memooa. Tenesoe uzobpadicenue CKayka yniomHeHus
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Puc. 6.19. TIpoxoxeHne CBETOBOTO MOTOKA YEpPe3 HCCTIEAYEMYIO
HEOTHOPOXHOCTb
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Puc 6 20 TlpuHuuMnuanabHas cxema
IPSIMOTEHEBOr0 METOA




Puc. 6.21. Unmoctpauus npsamMore-
HEBOI'O METOZAa Ha NpuMepe o0TeKa-
HUS HUJIUHApA ¢ urjou npu M, = 3
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Puc. 6.23. OnTrdueckas cxeMa TEHEBOT'O METO/Ia
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Fig. 3.6 Shadowgraph of a sphere flying at a Mach number M = 1.7. (From Stilp, 1968.)
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HNuTtepdepeHIMOHHbIE METOIbI

IkpaH WHTEHCUBHOCTb

Puc. 15. Cxema unmepghepomempa Maxa- Llenoepa
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Fig. 3.34 Mach-Zehnder interferometer manufactured by Zeiss, Oberkochen, Ger-
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Puc. 6.26. [Tpumepnl HHTEpDEPOrpaAMM:

 — o0Tekanue cummerpuyHoro npoduns npu M = 0.8; 6 — obrekanue wapa npu M= 35,7 [166]



Puc. 17. Ompasxceneue yoapHot 80aHbl 0m B02HYMOU YUTUHOPUYECKOU
nosepxHocmu
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Puc. 18. Pezynsapnoe ompadsicenue niockou YOapHOU 60NHbL
OmM BbINYKIbIX NOBEPXHOCMEU



Puc. 6.27. IlpyHuumnianbpHas cxeMa rojiorpaguyeckoro
uHTeEppepomerpa [165]




Puc. 6.28. I'onorpaduyeckas
HHTep(eporpamMmma TeUYEHUS
B KaHamue ¢ ycrynom [166]
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Puc. 6.29. Cxema BBOJa CBETOPACCEHBAIOILMX YACTHL B TPAKT TpyOs! T-313
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Onruyeckas cxeMa (OPMHUPOBAHUS «JIa3€PHOT0O HOXKa» [196]
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Puc. 6.31. BuxpeBas nejlIeHa Ha NMoJABETPEHHONW CTOPOHE KpblJla TPEYTrOJIbHOIO

KpbLJia:

d — BHU3yaJjiu3alivsi MCTOJAOM «JIA3€PHOIro HOXXa»; 6 — S3OHAHUPOBAHHUEC HACAAKOM IIOJIHOTO

JaBJICHHUS



Puc. 6.32. KapTuHbl BU3yanu3anuu
o0TeKkaHusi TPEyrojbHOr0 Kpblia
npu = 78°%, M,=2,75



TepMo 1 0apo4yBCTBUTEJIbHBIN OKPBITHS
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Puc. 3. Busyanuzayus HCUOKUMU KPUCMATLIAMU



Fig. 2.51 Pattern of thermosensitive paint on a sphere after 3 sec of exposure to a

\ypersonic, high-enthalpy flow; Mach number M = 10, stagnation temperature = 1000 K.
From Cérésuela et al., 1965.)




Puc. 4. Ions Oaenenus Ha NOBEPXHOCMU MOOENU
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Puc. 5. Ilone oasnenuss npu omoopadceHuu Ha CEemoyHylo 2eomMempuio mMooeau
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Puc. 7. Pacnpeoenenue uucra Hyccenbma, 3apecucmpupoeannoe memooom
UH@paKpacHol mepmozpaguu Ha NOBEPXHOCMU 6PAUJAIOUJ€20CH YUIUHOPA
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Puc. 6.33. [IpyHiuunyvanbHas cXeMa CUCTEMBI CO3JaHUsA
JIEKTPOHHOTO IMy4YKa



Puc. 24. Busyanuzayusi nomoxa mMemooom @uioopecyeHyuu

npu 8030yHCOEHUU INEKMPOHHbIM NYUKOM




