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Abstract :

Computational grids used in the numerical simualtion of multistaged turbomachinery

flow fields are generated. A multiblock structure simplifies the creation of structured H-grids

about complex turbomachinery geometries and facilitate the creation of a grid for multi-row

topologies. The numerical algorithm adopts the combination of the algebraic and elliptic method to

create the internal grids efficiently and quickly. The input module is made of the results of the

preliminary design, i.e., flow-path, aerodynamic conditions along the spanwise direction, and the

blade profile data. The final grids generated from each module of the system are used as the

preprocessor for the performance prediction of the single

row cascades and the flow simulation

inside the multi staegd blade passage. Application to low pressure compressor of industnal gas

turbine engines was demonstrated to be very reliable and practical in support of design activities.
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compressors using a Navier-Stokes method
2. 7% 7|Y

F%719 7
339 A

o Aol A 9
o] zd EXA

2 AA e ) dA AT 2 E
of 2l MAIFY 5 AL 2) @
3 g4 2A, 3) 7 AYEdA
2 EXA dFog Yoy, Fig. 1&
Navier-Stokes¥oll o AA A2 AdAz A
A ANadel #AE Yl Aot B At E
Fig. 29+ #ol 23 dd gHur|Ae 715353
o) A WREFEH EAd A} ddEH
H-8 Az3zs Adsqy’. Asdgda 44 343
, Dy ‘41011’391 H:?“E}, D2 #d% 59
S o] g3F uEE A4 st 2 AA A
2y 3z %%01]*194 Az Ay %
27te) Azl AT T 49AR FAETH
W}E}"i, %"E Aol AAFAAA AR A= &
Hol= A dAAM T8 54 a9 °J” &,
av1er—Stokes?5H’>1«l AXAAE A S °J‘-¢7]*r
of gAdA He dF FAHL H udd d4E 7%
HAS 93 AHel Axdoz Algdd. 7Y
thh Bl K 7141e) Navier-Stokes Al & @ o} 4
g AANARE A 71U AFstd o

[o]

BN in

=0E
s
i=}
=R
=

N
v—r—'

4

& 9
paget

2.1 goolele M4

[e]]
N2 ARAG e FQ8 Ae, B HeA

Z8 A wgoty 47

N \&\

Physical domain

Fig. 2 Computational gnd topology for

multi-row cascade flow simulation
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Table 1 Stage properties
stage flow angle Mach no. | pr. ratio
no. 51 / 32 M1 Pz/Pl
1 R | 59.37/4934 | R | 0.857 135
S| 4577/2221 | S| 0572 '
9 R { 59.84/5090 { R | 0.813 133
S| 4726/2888 | S| 0547 o
3 R | 59.75/4940 | R 0.75 129
S| 5067/3303 | S| 05% '

R | 59.82/5043 | R | 0.701
S | 51.57/32.91 0.536

5 R | 6149/5337 | R | 0.686 121

S| 51.22/3251 | 5| 049

6 R | 6311/5684 | R | 0675 118

S | 50.24/2995 | S 0.45
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Fig. 3 Flow path of low-pressure compressors
for industrial gas turbine engines
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(a) Meridional plane

(b) 2D cascade view

(c) 3D cascade view

Fig. 4 Computational grid for single-row Navier-Stocks flow simulations(Rotor #1)
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Fig. 5 Computational gride for multi-staged Navier-Stokes flow simulations
(ROTOR #1~STATOR #3)



(a) Meridional view (h)
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Fig. 6 Blow-up of computational grids around stage #1
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