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Two- boundary algebraic method in the grid generation
of nozzle interior field
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(School of Power and Energy Engineering, Shanghai Jiaotong Univ. ,

Abstract:

CHENG Hur er

Shanghai 200030, China)

A tworboundary algebraic method was developed to generate 22D grid system within geometrically complex 22D

plane domain. The orthogonality near boundaries can be realized by introducing the first-order derivatives of the boundary curves into

the transfinite interpolation function. In order to prevent the deformation of the physical domain, the geometrical consistency condi

tions were used. In addition, a set of stretching functions was derived to adjust the space at the desired location. The usefulness of the

method developed was demonstrated by using it to generate a satisfying grid system for nozzle interior field, and its effectiveness is sig

nificantly better than the differential equation method.
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Fig.1 Arbitrary two dimensional domain
which is suitable for two- boundary method
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Fig.2 Realization of orthogonality
near boundary
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Fig.3 Gird generated by original two boundary
methodwhich causes the boundary deformation
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Fig.4 Grid generated by modified
two- boundary method
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Fig. 5 Local densified grid of the whole nozzle
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Fig. 6 Grid detail of the throat region
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Fig. 7 Grid detail of the cylinder

and convergent region

(F#% 39 M)



EFuH Fi1l

S T ML i e R E R NS BLE 39

—HF o FEMHET BT Z oh, i ik S s s e i B A
BEIRNE), RERGE TS . (BAER 2B E b e
k238 B AE P 92 A BT AME B I FE R e v ],
A T3 K e V)i Fik 2 3 5 B3k A - i 25 B O PR T
JZH — RN, R EE P A A 5 A AR A K.

3 & i

i B AR E W W E AL B N-S 18 3]
Jite, VT — GRS AL AR AL B B A 4R
By, Fext A AT T I (] 35 | o BE ik 2 AR O< 4y
b, ¥ R Xt i AR W S TR EE R i A
A 4l ] [ PR G AR BOK . 2l [m) (] BECRI, Razhid i
XA AE R B RS2 L R T
RJRE /N, R X i B 1T 2 — € BT HUAE HY, T
X7 R RE AR RK IR

S5 3CHK:

[1]  Adamezyk J J. Unsteady aerodynamic interaction effects on tur-
bomachinery blade life and performance[ R]. AIAA Paper 92
0149.

[2] Mikolajezak A A. The pratical importance of unsteady flow
[R]. AGARD CP177, 1977.

[3] Hunter I. Endwall boundary layer flows and losses in an axial
turhine stage[ J]. ASME Journal of Engineering for Power,
1982, 104.

[4] Smith L Jr. Wake ingestion propulsion benefit] R]. AIAA-91-
2007.

[ 5] Hathaway M D. Unsteady flows in a singlestage transonic axi-
akflow fan stator row| R]. NASA TM 88929, 1986.

[6] Chen J P. Unsteady three dimensional Thirr Layer Navire
Stocks solutions for turbomachinery in transonic flow[ D] . Ph.
D) Dissertation, Mississippi State University, Mississippi, May
1991.

[7]  Janus J M. Advanced 3D algorithm for turhomachinery|[ D] .
Ph. D Dissertation, Mississippi State University, Mississippi,
May 1989.

[8] Thomas P D, Lombard C K. Geometric conservation law and
its application to flow computations on moving grids[ J]. AIAA

Journal, 1979, 17( 10) .

(i B R)

(E#EF 32 M)

Fig. 8 Grid detail of the divergent region
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