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Ilenvy padomwbi. CpaBHUTEIBLHOE HKCIEPUMEHTAIBLHOE MCCIEA0BaHUE
3} (EKTUBHOCTH IUICHOYHOTO OXJIAXKJIEHUS IJIOCKOW MOBEPXHOCTH CHCTEMaMU
HAKJIOHHBIX OTBEPCTUH, PACIIOJIOKEHHBIX B TMOBEPXHOCTHBIX YTITYOICHUSX —
KpaTrepax, TpaHiiee, moychepudecKux CerMeHTax

Pe3ynomamer. B macrosield paboTe BBIMOJHEHO ASKCIEPUMEHTAIBHOE
uccienoBanue AOPEKTUBHOCTH IUICHOYHOTO OXJIAKJCHHS TpPU  Tojaye
oxXJlaAuTeNsd B Melkue (C OTHouleHueM riayOuHbl k gauamerpy 0,5...1)
yrayOneHus pa3inuyHod (POpMbI — KpaTephl, TpaHIICO (OIHOPSIAHBIE CXEMBI) U
chepuyeckue CerMeHThl (ABYXpsAHas CcXema), B LIMPOKOM JIHAMa30He
napametrpa BayBa— oT 0,5 mo 2. i cpaBHeHUs ObUIM Tak>Ke IPOBEICHBI
AKCIIEPUMEHTHI C OTBEPCTUSIMU 0O€3 YriyOJeHHil, 10 CBOEMY PacHOJIOKEHHIO
COOTBETCTBYIOIIIMMH TE€OMETPUU UCCJICIOBAHHBIX BapHAHTOB OTBEPCTUH B
yrayonenusx. B oTiuuume OT TpPagWIIMOHHBIX CXEM, JUIsl HCCIIEIOBAHHBIX
BapUAHTOB OTBEPCTHH B YIIIyOJCHUSX XapakTepeH pocT 3(ddexTtuBHOCTH (B
1,5...2,5 pa3a) npu yBeIWYEHUU IMapaMeTpa BIyBa, YTO CBUIETEIHCTBYET 00
OTCYTCTBUM OTPBIBHBIX SBJICHUM M CHUKEHUU WHTEHCHUBHOCTU MAPHOTO BUXPS,
YXYAIIAIOIETO CBOWCTBA Ta30BOM 3aBeChl. 110 CpaBHEHHIO C TpaaUIMOHHBIMU
cxemMamMu NepPOpalMOHHOTO IUICHOYHOTO  OXJ&XICHHUS  HCCIIEJOBAaHHBIC
BapUaHThl 00ECHEeYMBAIOT 3HAYUTENBHO 0O0JiIe€ BBICOKYIO IOINEPEUYHYIO
PaBHOMEPHOCTb I'a30BOM 3aBECHI, OJM3KYIO [0 CBOMM IOKA3aTeNIM K (PaCOHHBIM
OTBEPCTHSIM.

[IpoBenennas 06paboTka MAaHHBIX B BHUAE OTHOIICHUS 3(G(HEKTUBHOCTH
JAHHOTO BapuaHTa K J((EKTUBHOCTH  COOTBETCTBYIOIIETO €My IO
pacroyioKEHUI0 BapuaHTa OTBEpPCTUM 0e3 yriIyOJeHud TokKazajia, d4To
HaWJTy4IIMe ToKa3aTeIu UMEET TpaHIleHHas KOHPUryparusi.

B pesynbpTaTe 0000111€HNS TaHHBIX MOJYyYEHbl 3aBUCUMOCTH JIJIsl pacyera
cpenHeit no mupuHe 3QPEKTUBHOCTHU MIICHOYHOTO OXJIAXKICHHUS.

Buieoowr. Tlomaua oxsagutenss B MEJIKHE MOBEPXHOCTHBIC YIIIyOJICHUS
o0ecreunBaeT BBICOKYI0 3(PPEKTUBHOCTh W MONEPEYHYI0 PABHOMEPHOCTH
IUICHOYHOTO  OXJIAXKJEHUS, CpPaBHUMYIO C KoHburypauueid QpacoHHBIX
orBepctuil. [Ipu 3TOM MOBEPXHOCTHBIE YIITyOJIeHUs! 60I€€ TEXHOIOTHUHBI.


mailto:artem.khalatov@vortex.org.ua
mailto:borisov@vortex.org.ua
mailto:spe@mashproekt.nikolaev.ua

FILM COOLING WITH COOLANT SUPPLY INTO SURFACE
INDENTATIONS
Khalatov A. A.*, Borisov I.1.! (speaker), Dashevskyy Y.Y.2
YInstitute for Engineering Thermophysics NAS of Ukraine, Kyiv, Ukraine

phone: (044) 446-93-02, e-mail: artem.khalatov@vortex.org.ua;
borisov@vortex.org.ua

2 Gas Turbine Research & Production Complex «Zorya»-«Mashproekt»
Mykolaiv City, Ukraine

phone: (0512) 49-76-53,e-mail: spe@mashproekt.nikolaev.ua

Aim of the work. Comparative experimental study of the film cooling
efficiency over a flat plate by means of inclined holes, arranged in surface
indentations, namely in the craters, single trench, and hemispherical dimples.

Results. In the present work the experimental study of the film cooling
efficiency with coolant supply into low depth to diameter ratio (0,5...1,0)
surface indentations of different shape — craters, single trench and hemispherical
dimples (two-row configuration) was carried out in the wide range of blowing
ratio — from 0,5 to 2,0. For comparisons the experiments were carried out using
the same configuration, but without indentations. In contrast to the conventional
cooling scheme the investigated variants demonstrates increase in the cooling
efficiency (from 1,5 to 2,5 times) with blowing ratio growth. This indicates the
lack of flow separation phenomena and reduction of the twin vortex intensity,
providing the negative impair on the film cooling properties. As compared to the
conventional scheme of the discrete holes the investigated variants of film
cooling provide higher rate of the film cooling lateral uniformity close to the
fan-shaped holes.

The data processing in form of the ratio of the investigated scheme
efficiency to the efficiency of scheme without indentations, but of the same
geometry shown the trench configuration demonstrates the best film cooling
characteristics.

As a result of data summarising, the experimental correlations for the film
cooling efficiency were obtained.

Conclusion. A coolant supply into low depth surface indentations
demonstrates a high film cooling efficiency and better lateral uniformity, close
to the fan-shaped hole configurations. At the same time the surface indentations
are more simple in production technology.
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