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A B S T R A C T

As an important steam-water separation device in nuclear power steam generators, the corrugated plate sepa-
rator can separate water from steam, improve the dryness of the steam delivered, and ensure the safe operation of 
steam turbines and other equipment. This paper designs a corrugated plate structure with variable plate-hook 
spacing, and based on this structure, designs single-hook and double-hook corrugated plates with variable 
plate-hook spacing. At the same time, using numerical calculation methods, the performance of the corrugated 
plates with variable plate-hook spacing is compared with that of single-hook and double-hook corrugated plates 
with fixed plate-hook spacing. The separation efficiency and pressure drop are evaluated from two aspects, and 
the flow characteristics of internal airflow and the separation characteristics of droplets are discussed. Compared 
with traditional single-hook and double-hook corrugated plates, the gradual increase in plate-hook spacing 
promotes continuous acceleration of airflow, enhances inertial collisions between droplets and between droplets 
and solid walls, and achieves higher separation efficiency at lower inlet airflow speeds.

1. Introduction

In nuclear power equipment, steam-water separators are mainly used 
to separate steam-water mixture, improve the dryness and ensure the 
quality of steam generated by generators (Zhao et al., 2018). According 
to the structure, separators can be divided into corrugated plate sepa-
rators, wire mesh separators, cyclone separators, etc. Among them, 
corrugated plate separators are the most commonly used secondary side 
steam-water separation devices in nuclear power plants. Separation ef-
ficiency and pressure drop level are two important performance in-
dicators for measuring corrugated plate separators, and these two 
parameters are closely related to the structural parameters and input 
conditions. Therefore, designing a corrugated plate structure with su-
perior separation performance and lower pressure drop loss has great 
academic and engineering value.

Many researchers have conducted theoretical research on the 
corrugated plate separator. Pang et al. (1992) delineated the separation 
process of the corrugated plate using a mathematical model, and sub-
sequently calculated its separation efficiency and flow loss. Venkatesan 

et al. (2015) used the least squares method to perform regression anal-
ysis, established the correlation between the friction factor f and the 
droplet separation efficiency η of the corrugated plate separation device, 
and determined the optimal geometric parameters. Jia (2007) intro-
duced a formula for droplet diameter in steam generators, formulated a 
mathematical model for the flow field of the corrugated plate separator, 
and scrutinized the separation mechanism of droplets of varying sizes as 
well as the influence of secondary carrying phenomena on separation 
efficiency. Liu et al. (2023) integrated the moment method with the 
population equilibrium model within the Lagrangian framework, pro-
posed a novel droplet collision model. Zhang and Hanliang (2015) 
proposed a multi-droplet motion model predicated on the Lagrange–E-
uler method, analyzed the interaction mechanism between droplets and 
the corrugated plate flow field.

Many scholars have conducted experimental studies on the structural 
parameters and input parameters that affect the separation efficiency 
and pressure drop of the corrugated plate steam-water separator. The 
main purpose of these studies is to deeply explore the droplet distribu-
tion, the separation efficiency and the behavior of the liquid film and gas 
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摘要: As an important steam-water separation device in nuclear power steam generators, the corrugated plate separator can separate water from steam, improve the dryness
of the steam delivered, and ensure the safe operation of steam turbines and other equipment. This paper designs a corrugated plate structure with variable plate-hook
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plate-hook spacing. The separation efficiency and pressure drop are evaluated from two aspects, and the flow characteristics of internal airflow and the separation
characteristics of droplets are discussed. Compared with traditional single-hook and double-hook corrugated plates, the gradual increase in plate-hook spacing promotes
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