EBARFEZMERE VYRS b

HOSEI UNIVERSITY REPOSITORY

PDF issue: 2025-07-13

== R Y — EVBEAD IRITTIRNIGDE
Eﬁ Mt B8 ﬁﬂ‘ﬁ H Oy /N D28

HASEBE, Jun / EALE,

f“

EHARFEXRFRE T Z2HRE
ERARERFRLCE. BTE2MRRE
64

1

6

2023-03-24

https://doi.org/10.15002/00026310



ERARFRERLE BEIZPHERE Vol.64(20234F3 A)

T O MERIBRR LR BN LT B 72 Diz, it
KE A 2050FE A —Ry =a— T % BREICET, Bk

E TR A — E VRO ZRITANIGEDMIEREHT
—BERSMEHOT Y N\BDOEE—

NUMERICAL ANALYSIS OF TWO-DIMENSIONAL FLOW FIELDS
IN TRANSONIC AXIAL TURBINE CASCADE
-EFFECTS OF BLADE LOADING DISTRIBUTION AND EXIT MACH NUMBER-

R
Jun HASEBE
REHE EmES

TEBOR PR B B T AP TER B o s e e

To investigate the effects of blade loading distribution and exit Mach number on the profile loss in the
transonic axial turbine cascade, numerical analyses were performed for the two-dimensional flow fields in three
types of axial turbine cascades, which were different in axial-wise blade loading distribution, termed as the mid-
loaded, the aft-loaded, and the front-loaded airfoil, respectively. The computed results showed the similar
characteristic phenomena caused by the difference of the blade loading distribution to those in the experimental
results. The mid-loaded one generated the impingement on the suction surface of the trailing-edge shock from
the adjacent blade at lower exit Mach number than the others, and consequently increased the profile loss. On
the other hand, the aft-loaded one exhibited the inverse phenomena to those of the mid-loaded one.
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Fig.1 Test Cascades

Table 1 Specification of Cascades
Parameter Symbol Unit HS1A HS1C HS1D

Chord length C mm 412 404 433
Axial chord length C mm 373 373 373
Blade pitch S mm  29.14 29.14 29.14
degree 505 505 505
degree 59.0 59.0 59.0
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Fig.3 Grid Arrangement around Blade
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Fig.4 Location for Boundary Layer Assessment
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Fig.5 Isentropic Mach Number Distribution on Blade Surface
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Fig.8 Shape Factor and Static Pressure Distributions on Suction Surface
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