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Experimental Study on Thickness and Wetting Characteristics of

Liquid Film on Aluminium Plate with Overflow Type Distributor

WAN Zhihua'?, LI Yanzhong', SU Changman’

(1. School of Energy and Power Engineering., Xi’an Jiaotong University, Xi’an 710049, China;

2. Institute of Building Intelligence, Jiangsu Vocational Institute of Architectural Technology, Xuzhou, Jiangsu 221116, China)

Abstract: A test rig based on falling film on the vertical aluminium plate is designed and built to
obtain the film thickness characteristics under high Reynolds number (Re>>700) on the plate and
the wetting properties with overflow type distributor. The instantaneous film thickness of cold
water without heating is measured by the capacitance probe technology under Re ranging from 660
to 1 390. Effects of flow length and Re on the average film thickness are emphatically analyzed by
comparing with literature data. The wetted area in wetting process is measured by the image
processing technology. Experimental results show that the maximum value, minimum value,
mean value, standard deviation and fluctuation amplitude of liquid film thickness all show an
upward trend with the increase of Re within the studied Re conditions. The thickness of liquid
film varies greatly at different flow lengths. An empirical correlation of average liquid film
thickness at flow length 0.43 m is obtained by fitting, and the relative errors between the

calculation formula and the experimental data are controlled within =6 %. Moreover, the critical
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Re under which the flow patterns transform from laminar flow to turbulent flow is about 500.

After the critical Re, the average liquid film thickness increases with the increase of Re at a higher

rate than those before the critical Re. When Re is in the range from 15 to 200, the wetting ratio

fluctuates and increases with the increase of Re. The minimum wetting rate of the aluminium

plate is predicted about 0. 27.

Keywords: falling film; vertical plate; film thickness; wetting; overflow; distributor
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