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ABSTRACT

Optimization process of pre-swirl nozzle geometry was conducted to improve the discharge coefficient of pre-swirl system
by using CFD. The optimization of pre-swirl nozzle shape covered the converging angle and the location of the converging
nozzle. Optimization process included Optimal Latin Hyper-cube Design method to get the experimental points and the Kriging
method to create the response surface which gives candidate points. The process was finished when the difference between the
predicted value and CFD value of candidate point was less than 0.1 %. This paper compared the Reference model, Initial model
which is the first model of optimization and Optimized model to study flow characteristics. Finally, the discharge coefficient

of Optimized model is improved about 17 % to the Reference model.
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Fig. 2 Schematic of pre—swirl system

Table 1 Dimensions of pre-swirl system

Parameter Value Parameter Value
Ip 20 mm c 11 mm
p 160 mm Ir 10 mm
D, 7.1 mm Ir 200 mm
a 145 mm Dr 8 mm
b 216 mm Swirl angle 20°

No. of PS 24 No. of RH 60
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Fig. 4 Definitions of pre—swirl nozzle variables

Table 2 Upper & Lower bound of variables

Variables Description Upper bound | Lower bound
[mm] [mm)]
X Nozzle inlet 3123 1374
length
v Nozzle outlet 2775 9754
length
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Fig. 5 Boundary conditions of pre—swirl system

Fig. 6 Tetrahedral & prism mesh of pre-swirl nozzle
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Fig. 9 Pre-swirl nozzle shape ; Reference model (top), Initial
model (middle), Optimized model (bottom).

Table 4 Discharge coefficient & Swirl ratio of three models

X [mm] | Y [mm] Cp B
Ref-model - - 0.6523 0.994
Initial model 24.23 20.25 0.7793 0.991
Optimized model 2393 10.72 0.7860 0.992
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