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The influence of division net angle on the steady flow inside

the reverse osmosis membrane element
GAO Weifan» WANG Qing » LIN Peifeng
(Faculty of Mechanical Engineering &. Automation, Zhejiang
Sci-Tech University, Hangzhou 310018, China)

Abstract: The internal flow of the reverse osmosis membrane elements with different diversion net
angles are simulated with steady flow to study the influence of the diversion net angle on the water
production rate of the reverse osmosis membrane element by using the k-¢ turbulence model and the
porous media model. First of all, to determine the inlet boundary conditions, water production
experiments under different pressures are carried out on the prototype diversion membrane element with a
diversion net angle of 90°. Secondly, the effect of the prototype and the diversion nets with different
angles, including 45°, 60° and 120°, on the internal pressure, velocity, turbulent energy and enstrophy
cloud diagrams of reverse osmosis membrane element are compared and analyzed by means of numerical
simulation, and the influence of diversion net angle on the internal flow characteristics of reverse osmosis
membrane element is analyzed. The results show that when the inlet pressure is 0.9 MPa, the water
production inside reverse osmosis membrane element is basically stable, and the water production rate is
relatively high. The change of division net angle significantly improves the internal flow state of the reverse
osmosis membrane element. Among them, a diversion membrane element at 120° can bear greater pressure

and better reduce turbulent dissipation in the membrane, the vorticity per unit time is small, and the water

Wk B8 2021—03—29 [ 2% i iR H 31 - 2021—07—02

FEATH  E R A RIS T H (51676173) s WL 4 & S AT & 3115 H (2020C03081)

FEZ A w997 — L I3 TR AR AR, 322 A 3l ) TR B T AR S 3y T 5
WEMEE M E-mail; linpf@zstu.edu.cn



% 14

FRRILAE TR I A BE X S B IR G P R I Bl S 45

production rate inside the membrane is the highest, which is of a reference significance for engineering

application practice,

Key words: diversion net angle; reverse osmosis membrane element; porous media model; numerical

simulation; water production rate
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