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ABSTRACT

The horizontal-tube falling film evaporation is a widely adopted technique in multiple-effect
distillation desalination plant. It has a high heat transfer coefficient under quite small tem-
perature difference. In this paper, an experimental equipment for horizontal-tube falling film
evaporation was set up. Experiments were carried out to show how the heat transfer coeffi-
cient is affected by different parameters including heat flux, circumference direction of tubes,
spray density, evaporation temperature, and experimental fluid. Results indicate that the
heat transfer coefficient decreases after a little increase with growth of spray density. The
heat transfer coefficient decreases along the tube circumference, but at the bottom of the
tube, it shows increasing trend. In addition, a simple comparison between seawater and
fresh water in heat transfer coefficient is also provided.
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1. Introduction

The shortage of water has become the important
restrict factor of the sustainable development of soci-
ety and economy. Desalination is the best acknowl-
edged method to solve the shortage of water, because
it is a kind of mature technology which can open up
new water sources. There are various methods of
desalination, among them, multiple-effect distillation
(MED), having many advantages such as high quality
product water, allowing low temperature difference,
and utilization of waste heat, has become one of the
major desalination technologies. MED can be divided
into horizontal-tube falling film evaporation and verti-
cal-tube falling film evaporation. For smooth tube, the
heat transfer coefficient of the former one is twice of

that of the latter. Hence, investigation of horizontal-
tube falling film evaporation has great significance for
the development of MED [1].

Several experimental and theoretical studies on
falling film evaporation were reported in many appli-
cations.

About the heat flux effect: For completely wetted
surface in strictly convective conditions, the heat
transfer coefficient does not depend on heat flux in
studies of Fujita and Tsutsui [2], Hu and Jacobi [3],
and Parken et al. [4]. On the other hand, under boiling
dominated conditions, the heat transfer coefficient
increases with the heat flux [5–7].

About the spray density effect: Yang and Shen [7]
reported that the heat transfer coefficient of falling
film evaporation increased with the spray density by
the experiment in which the tubes were made of one
kind of Al-brass with outer diameter of 14mm, while*Corresponding author.
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