NAL TR-418

NAL TR-418

UDC 536.24:
532.525:
621.452.3.038.3-226

fu 22 3 o 20N B T P i

TECHNICAL REPORT OF NATIONAL AEROSPACE LABORATORY

TR-418

F—EVEREDOBIHIHIREL 74 VAawHIC
B9 5 AR B

(11) Wb Uit o af i1k

2K ®x - ® F &t =
5 K E

1975% 7B

L2 F Ol BT R ORR

NATIONAL AEROSPACE LABORATORY

This document is provided by JAXA.



F—EyREDOBIBRIEBIRKHEL 74 NV AEHIC
B3 5 3L’
(1) wx Uik o o484

42X B o® F &t &
§e s B E*ax

Preliminary Experiments on Film Cooling of Turbine Blades
with Injection near the Leading Edge
(II) Visualization of the Injected Coolant Flow

by Makoto SASAKI, Kitao TAKAHARA and Takao KUMAGAI

ABSTRACT

Coolant flow on a plane model with a cylindrical nose, which simulates the leading edge
portion of a film-cooled turbine blade, was studied by means of a visualizing technique. The
secondary air injected from rows of blowing holes located near the leading edge of the model
was visualized by adding vapor of paraffin into it. The change of the flow pattern of the injected
jets was examined and compared with the change of the pressure distribution on the model sur-
face, the blowing characteristics and the change of the film cooling effectiveness reported in the
previous paper.

When the ratio of the momentum flux of the injected jets to that of the mainstream exceed-
ed a critical value, the jets tended to blow off the surface. This blow-off (lift-off) caused a fall in
the film cooling effectiveness near the blowing holes. With injection through holes inclined in the
spanwise direction, the surface was covered more effectively and the onset of the blow-off was
delayed. The thickness of the injected coolant flow was much greater than that of the boundary
layer without injection.
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