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This study was to enhance the efficiency of fluid distribution within the flow divider. the design optimization of a flow divider
was performed using COMSOL Multiphysics CFD. Subsequently, the optimally designed flow divider was fabricated via a 3D print-
ing process, following measurements of geometric precision, tensile strength, and surface roughness. Finally, the performance was
evaluated by comparing the experimental results from the CFD simulations with those obtained from the 3D-printed flow divider.
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Fig. 1. The optimization of the flow divider design pro-
cess. (a) Two geometric curvature parameters,
(b) Three geometric curvature parameters, (c)
One geometric curvature parameter, (d) Optimized
flow divider.
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Fig. 2. Result of optimization of the flow divider de-
sign process. (a) Two geometric curvature pa-
rameters, (b) Three geometric curvature parame-
ters, (c) One geometric curvature parameter, (d)
Optimized flow divider.
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Fig. 3. Pressure graph of the optimization of flow di-
vider design process. (a) Two geometric curva-
ture parameters, (b) Three geometric curvature
parameters, (c) One geometric curvature parame-
ter, (d) Optimized flow divider.

2.1.2. Powder Bed Fusion (PBF)
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Fig. 4. Graph of the Ti64 tensile strength.
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Fig. 5. Dimensional measurement point of scale bar.
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Table 1. Dimensional measurement results of cale bar

Dimension location Result (mm) Average (mm)/erro 1(%)
A 160 160 160 160 160 160 (0%)
B 10.14 10.14 10.1 10.05 10.1 10.11 (1.1%)
C 30.08 30.09 30.08 30.05 30.04 30.07 (0.2%)
D 130.18 130.17 130.13 130.15 130.16 130.16 (0.12%)
E 18.85 18.92 18.94 18.98 19 19.94 (0.03%)
F 9.91 10.03 9.89 9.98 10.06 9.97 (0.03%)
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Fig. 6. Result of the Ti64 surface roughness.

Table 2. Parameter of the PBF 3D printer

Laser Hatching Layer Powder
Scan speed . . .
power distance thickness size
300 W 1,500 mm/s  0.09 mm 30 pm 40 pm
213 229 HHo|H A - 48 23t HlW
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Table 3. Optimized flow divider CFD result

Inlet pressure (Pa) Outlet pressure (Pa)

S A B C D
300,000 276,420.2 276,237.4 276,235.7 276.349.5
400,000 369,367.1 369,251.6 369,293.9 369,342.0
500,000 462,145.8 462,061.3 462,087.8 462,181.5
600,000 555,266.6 555,071.1 555,213.3 555,142.4
700,000 648318.9 648437.0 648,609.3 648,552.1
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Table 4. 3D printed optimized flow divider CFD result

Inlet pressure (Pa) Outlet pressure (Pa)

S A B C D
300,000 287,000 287,000 287,000 287,000
400,000 394,000 394,000 394,000 394,000
500,000 498,000 498,000 498,000 498,000
600,000 596,000 596,000 596,000 596,000
700,000 698,000 698,000 698,000 698,000
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CFD: Computational fluid dynamics

PBF: Powder bed fusion
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