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Abstract: At inlets of liquid launch vehicles’ tanks, diffusers are used to reduce the velocity and
improve uniformity of the pressurized gas, aiming to make pressurization smooth and steady. Dif-
fusers are composed of screens, diversion cones and large cavities. Based on the structure and pa-
rameters of the diffuser of NASA’s Centaur rocket, this research used Computational Fluid Dy-
namics (CFD) and completed the numerical simulation of its steady working process, and thus,
the internal flow field was explored. Good agreements were observed between the current numeri-
cal simulation and experimental data according to the literature of Lewis Center, which explained
that the numerical simulation method was correct. The research revealed that the first screen was
the main source of energy loss, setting the cavity and increasing the flow area could effectively re-
duce the pressurized gas velocity, and the multi-layer screen played a good job in making the gas u-
niform. The numerical simulation method can be applied to other kinds of diffusers, and the re-
sults can be potentially used for model selection, design and optimization of diffusers.
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Fig. 1 NASA’s Centaur hydrogen tank pressurizing diffusert!
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Fig. 2 The 3D model of the diffuser in Pro/E CREO
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Tab. 1 The size specification of screens and pored

plates of the diffuser
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Fig. 3 The 1/8 3-D model of the internal and

external flow field of the diffuser
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Tab. 2 The exit and inlet condition in numerical simulation
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Fig. 4 The prism mesh near the diffuser’s wall and the

mesh near the screen’s hole
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Fig. 5 The mesh of flow field of the diffuser in the tank

and vertical view of the screen
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Fig. 6 The comparison of the model before and

after the geometric repairing
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Tab.3 The independence verification of the mesh
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Fig. 7 Results of numerical simulation with different mesh
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Fig. 8 The contour of simulation results
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Fig. 9 The local velocity contour of holes
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