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Multiblock Grid Generation for Turbomachinery Cascade-Flow Analysis

H. T. Chung

A multiblock grid generation has been developed to be reliably used for a Navier-Stokes
simulation of the turbomachinery flow-fields A multiblock structure simplifies the creation of
structured H-grids about complex turbomachinery geometries and facilitate the creation of a grid
in the tip flow region. The numerical algorithm adopts the combination of the algebraic and
elliptic method to create the internal grids efficiently and quickly. The grid refinement process
is enhanced by developing strategies to utilized Bezier curves and splines along with weighted
transfinite interpolation technique and by formulating the grid-imbedding method for the viscous
boundary-layer meshes. For purposes of illustration, the grid generator is applied to the high
turning turbine rotor blades. Two different types of computational grids are provided to be
compared with respect to the grid adaptation to the flow simulations. Extension to three-
dimensions was donc to show the possibility of its application to the tip-flow simulations. The
grid quality of the multiblock structure is good in the passages, with gloval orthogonality and
adequate smoothness.
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Fig. 1 Multi-block H-grid structure

A& 19 g9 v H-
AL BEXAIE RAH olF
AARNE HAse F GA
o] ALY, A&" F
o83 2t}

e
2)9¥ Ed 24, EFAANY {EF 21, 4

A 9 4NA) AAZRAE AAY BAARY
BT A X ot ¥ A &7 4
AE B ol 589 AFdx E %L
vt} Figure 13 o] Ao He AXAL U
B AAML g1 o] B¥EE BezierS 414
& AHEEd 44 2R 5 Uk

Clu) = UMy R (1)
o 7] A,
U=[1udd] ;tel0ll
1 0 0 0
Ms = [ 3 -6 3 0] @
1 3-3 1

R=[PPPP]T

EHP, P& 948 3479 4.7 5 £3&



®14, F 15 19%. 5

EE7|A d875sie A 38 4P 21

mlmmummm
T
"‘y——-._--... »

TTTTIT TTTTT T :"L‘--~4--...~ L
EERSRARRNSEEA S e gt ‘
Lt ) T T LT

= yLr 1 Y — 1 :;::,\‘~::-

| + TN
T ] I NN T

T LT R

1 14 1 ~
s T N ™~ Ny .
T t T bl
T Pt Il
IR ) T -

T+ 7 MEn 1
e 3 T 1 1 T
(RS T I~ - T
T s e H T

Hr T TR I
c -1 s-t X - y
(a) Computational space (b) Distribution space (c) Physical space

Fig. 2 Grid generation using linear TFI for block #2
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Fig. 4 Computaional meshes on the multi-block H-grid structure
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(a) Meridional mesh

(b) Blade-to-blade passage view
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(c) Blow-up around the leading-edge

Fig. 5 Computational grids for the rectilinear tip-flow analysis
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