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A Study of Design of Sidewalls for Cascade Model with Single
Blade Within a 160% Pitch Passage

Chong-Hyun Cho*, Young-Cheol Kim**, Kook-Young Ahn** and Soo-Yong Cho***

ABSTRACT

A cascade apparatus was designed with only one blade. Its passage is a 160%
width of the cascade pitch. This kind of apparatus can give more accurate
experimental result than those applying multi-blades even though the apparatus is
small. However, this causes difficulties to make the periodic condition along the
pitchwise direction. In this study, sidewalls were designed to satisfy the periodic
condition based on the flow structure using a gradient based optimization and a
genetic algorism. The objective function was adopted the surface Mach number
obtained on the cascade and fourteen design variables were selected for controlling
sidewall shapes. The designed sidewalls using the genetic algorism shows better result.
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Table 1. Experimental conditions on the four

different wind tunnel facilities

Parameters| RG GO BS OX
Chordmm) | 326 | 60 | 100 | 100
Aspect ratio| 1534 | 2.083 | 3.000 | 3.000
Pitch(mm) | 2513 | 4258 | 7088 | 70.88
Stagger | 33.14° | 3356° | 3329° | 3320°
Inlet flow | g 950 | 09,00 | 29.92° | 30.04°
angle
Exitflow | o7 030 | 67.02° | 6733 | 67.76°
angle
Turbulence
1 1 3-06| <1
intensity(%) 030
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Table 2. 14 design variables to modify the
upper and lower wall
Design variables
y at control point S3 (SY5)
angle at control point S3 (O3
\ x at control point S4 (SX4)
G;l \ y at control point S4 (SY.)
Pt}K \37 y at control point S5 (SY5)
\ angle at control point S5 (Os)
—— wall profile from streamlines y at control point S6 (SYs)
— — modified wall profile y at control point P3 (PY3)
angle at control point P3 (6,
P7§D X at control point P4 (PX))
y at control point P4 (PY,)
Fig. 3. Points along the upper and lower y at control point P5 (PYs)
walls to modify the wall profile angle at control point P5 (&5
) y at control point P6 (PYs)
e pre Wasl BAHA Pool F57 ol
B2 AAWTE oyt , ,

Fig. 3¢] Ao} HelA Pt6 3 Pi7 Abole 447 Table 3. S]ontrtol p0||nts valutis obtained Lrom
o AAS YriAE 349 FHL Agstel ower wall e fpperan
AAEH, AT AojHe AAA AdF
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AN y ks Zhzo] WAL VMRS S3 (0.028) 0.579 11.88
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o] x9 A= IZEE 7IF2E HIAAY y P2 (-0.433) (-0.774) | (30.44)
AAE HAHANT. wekx F 14709 AN P3 (0.018) -0.488 32.55
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-80 0
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Table 5. Control points values for sidewalls
designed using GA method

Control | x location |y location |

points (x/c) (y/c) angie
S3 (0.028) 0.578 12.41
S4 0.170 0.615 0.0
S5 (0.712) 0.243 -52.32
S6 (1.009) -0.30 (-67.14)
P3 (0.018) -0.489 32.72
P4 0.271 -0.420 (0.0)
P5 (0.693) -0.731 -57.26
P6 (1.009) -1.438 (-67.14)
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Fig. 12. Comparison of Mach number
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