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Table 1 Main design parameters of 1. 5-stage turbine
Parameter Value Parameter Value
Inlet total temperature Massflow
402 15
To/K \\ G/(kg+s )
LY ,'
Inlet total prt&@re Blade height
\ . 220
?ka H/mm

£ ."
) Rgt)tional speed

Outer diameter

AR SR 44 5 R A1 500 SR AR B A T TS o 30/ e+ min ) T D

b ‘ »
ﬁ&ﬁﬁ&w@%mﬁﬁ&ﬁﬁ%ﬁ%ﬁ§§>,

Bk, JEE B I S AL RIS X 1. S
A4

B 4 7T T R Nt e
< \\\ \’;
R R R ~<>/
@1%L5ﬁﬂ%ﬁi§ﬁa%ﬁ@4ﬁﬁ

HEN 5] 1 5 v B0 RN ., i R
[ A R R O L | S T L )
Jy 0%, 4% 4k 22 1] ¢ il 160 ] B 25 T 9
T2 1] ¢ JED 1R T T2 SR S AT
VL A LI A B A 622 B T AR T (M B Ak

Hub diameter
101. 3 340
Dy, /mm

Outlet static pressure

p3/kPa

2 I I T

Q

21 EHTEREN O
: ‘“9_711{,“
RS

e e e+ PR A 5 A 38 4 A I T D
%NMM@%%mmﬂ%%%mom%L5ﬁ
ORS00 T (B S PO . T4 T
\ m§@%¥@nﬁﬂ%$ﬁ%@%ﬁﬁ%%b

ILe

2| _ o 5
FRAGI L PTV) 3 HOE I (X (LDA) LN 7Y% 003Kk 0=0.47 sin 90, J 4 i 4
ﬁ@%%Tgéﬁﬂgﬁo%¢%%ﬁ%gﬁﬁxfﬁﬁmﬁﬁﬁ@mmﬁ%mﬁgo&ﬁ@m%

TR AL A L R TR T R
0T R R R P SRR e i
5o TR 1 G I D1 B0 T B
F 0 T 00 ML . — 2 R 4 (3
T v B RIHT- s R 58 19 % P 3 o AT DL

Outlet scroll  Test

b

Variable Inlet scroll
casing

casing section  stator
|

B 1.5 Gilse ) m K

Fig. 1 Cross section of 1. 5-stage turbine
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Power P/kW 597.5 618. 25 3.47
Torque T/(N « m) 815. 11 843. 41 3.47
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Fig. 12 Axial velocity contours and streamline dis-

tributions in meridional plane
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Pressure Controlled Vortex Desi ‘oT 1. 5-stage Turbine Based
on the Method of Controlllng"\gx I Velocity Variation
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Abstract . Considering &{Sﬁﬂs of the stream surface and through the search for sm;%,l\e‘émal velocity distributions in con-
trolled vortex design stage. 'a 1. 5-stage subsonic axial flow turbine is designed by ohtrolled vortex design method with the
given pressure distributions to resolve circulation distributions. The turbine bha}i%ﬁ)ére then obtained through parameterization
design and are numerically studied through 3D viscous simulation finall A fesults show that this controlled vortex design
method relieves the transverse pressure gradient in cascade passage t eep the low-energy fluid from moving towards the
blade suction. Also., it removes the negative pressure graq\gt‘aloé radial direction which could reduce the passage vortex
core energy. Compared with free vortex design, the:goh Q\Iégfvortex design turbine efficiency is increased by 0. 67 % , and
the power, 3.47%. The results also indicate that esSure controlled vortex design method not only enhances the stage

match but also prevents the blade outlet flow para‘me ers’ from non-uniform to reduce mixing losses to the greatest extent.

Key words: turbine; turbine design; b{id\(modeﬂng, controlled vortex design; pressure controlled vortex; numerical simu-

lation
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