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Abstract: To explore the overall heat transfer characteristics of highly—loaded blades with sector cascade
and linear cascade, the effects of Reynolds numbers (Re) and turbulence intensity (Tu) on the Nusselt number
(Nu) of highly—loaded blades with small aspect ratio were measured by using the transient liquid crystal measure-
ment technique with a sector cascade (curved endwall). The results were compared with those of a linear cascade
(straight endwall). The results reveal the asymmetric distribution of heat transfer along the blade height of the

curved endwall. That is because the radial inlet angle increases by 21.5° of curved endwall compared with straight

W B 2021-03-22; EITHHE: 2021-06-18.
BEETH: WEARFERS (51936008); BEFEE A RIS (2021)C-11).,
PEE I JTWGHE, P, BRSO AN R Ehbles iR PR 4.
BEEE: XFR, ML, 2R, MHESIN, BRSO &R R s R HH AR
SRR UmNENE, XIUFR, 25 T, SR BTRSFmmAI s S I R R PR R SR AT S LT ] HREEROR , 2022, 43(8):
210172.  (SHI Qing—qing, LIU Cun-liang, LI Yang, et al. Experimental Study on Heat Transfer Characteristics of
Highly—Loaded Blades Between Sector and Linear CascadelJ]. Journal of Propulsion Technology, 2022, 43(8):210172.)

210172-1



43K sl i

biis

#

A 2022 4

endwall and the upper and lower endwalls have different curvature of curved endwall. With the increase of Re,

the heat transfer at each position of the blade is obviously enhanced, and the transition point of the laminar

boundary layer on the suction surface is approaching to the leading edge. The effects of Re on straight endwall are

greater than those on curved endwall. With the increase of Tu, the overall Nusselt number (Nu) increases. The

transition point on the suction surface moves forward, and the transition phenomenon on the pressure surface is

obviously enhanced. The one—dimensional characteristic of Nu on the middle chord is more obvious. Tu has simi-

lar effects on the blades of two endwalls. In the study of the influence of low Re or Tu on the heat transfer of high-

ly-loaded blades, the straight endwall can be used for simplification. But in order to ensure the accuracy of high

Re, the experiment should be carried out in the real sector cascade of the engine.

Key words: Highly—loaded blades; Sector cascade; Liquid crystal; Nusselt number; Reynolds number;
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Fig.3 Schematic of flattening results
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