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Investigation on root blade profile of a large
meridional expansion turbine

TANG Hong fei, HUANG Hong yan, WA NG Zherr feng, HAN-Warr jin

( School of Energy Scierce and Engineering,
Harbin Institute-of Technology, Harbin 150001, China)

Abstract: The investigation focused on the design characteristic of root blade profile in
the large meridionial expansion turbines.. And, the effect of root blade profile optimized de-
sign on theTlow separation at vane inlet_and radial pressure distribution at vane outlet was al-
so studied:” With the commercial numerical simulation solver, NUMECA, optimized design
of root blade profile was applied into_alarge meridional expansion turbine. T hen full three di-
mensional numerical simulations on the original and optimized profiles were carried out. The
numerical results’show/that, wider profile and convergentdivergent root profile would adjust
radial distribution"of massflow at inlet, weaken or even eliminate incoming flow separation at
the upper endwall, hence controlling the flow loss in shroud; meanwhile, such profiles could
improve mach number distribution and radial distribution of pressure at outlet, weaken or e
ven eliminate radial flow of S1 section separation in the suction side at exit, thereby reducing

flow loss in hub.
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Fig.5 Grids of meridional section in the middle

of passage

i 'W LRSS
',',;..,. )3 .,:.t.,h KIS

W
fl"':'.'."lu gy
LT
eygyatenrs it
;”""’l e

yy
A
2y, s

6 S

Si
Fig. 6
of S profile

Structure of grids on the S| section

H1~ H4 ,

g —0— Original

s —a— Optimization

N I S|

.0 1.1 12 1.3 1.4
ZIH

7

Fig. 7 Distributions of static pressure on the blade
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Fig. 8 Distributions of static pressure on the blade

profille in middle
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Fig. 9 Distributions of static pressure on the blade

profille in shroud
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Fig. 19 Contours of total pressure loss coefficient at exit
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