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Fig. 1 Structure diagram of gas wave divider
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Fig. 2 Gas wave divider experiment platform
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Fig.3 Structure of wave rotor
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Fig. 4 Flow chart of the experiment
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Fig. 5 Conversion diagram from 3D to 2D
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Fig. 6 Diagram of 2D wave rotor numerical model
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Tab.1 Operating parameters of the experimental

equipment for the model validation
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Tab. 2 Structural parameters of the experimental

equipment for the model validation
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Fig. 7 Simulated and experimental static pressure value
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Tab. 3 Structural parameters of experimental

equipment used in this paper
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Fig. 8 The static pressure distribution diagram of

gas wave divider
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Fig.9 Simulation results of gas wave divider
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Fig. 10 Effect of compression ratio on performance

of gas wave divider
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Effect of compression ratio and expansion ratio
on performance of gas wave divider

YAN Wenjie', LI Qi*, ZHAO Yiming'. LI Changhe’, HU Dapeng"'

(1. School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China;

2. Sinopec Petroleum Exploration and Production Research Institute, Beijing 100083, China )

Abstract: Gas wave divider is a new type of pressure exchange equipment. Firstly, the working
principle of gas wave divider was revealed by numerical simulation method, and then an experimental
platform was built to study the influence of compression ratio and expansion ratio on the cooling
temperature drop between the middle and low pressure ports and the ratio of the high pressure outlet
flow of the gas wave divider. The experimental results show that when the expansion ratio is
constant, the cooling temperature drop between the middle and low pressure ports and the ratio of
high pressure outlet flow decrease with the increase of the compression ratio. The larger the expansion
ratio is, the larger the ultimate compression ratio will be. In other words, the larger the expansion
ratio is, the wider the range of pressurization it can achieve. When the expansion ratio is 2. 4, the
ultimate compression ratio is about 1. 375. When the compression ratio is constant, the cooling
temperature drop between the middle and low pressure ports increases with the increase of the
expansion ratio, while the ratio of the high pressure outlet flow increases first and then decreases with
the increase of the expansion ratio. When other operating parameters and structural parameters
remain unchanged, the expansion ratio corresponding to the maximum high pressure outlet flow ratio

does not change with the change of compression ratio.

Key words: divider; wave rotor; compression ratio; expansion ratio; experimental research





