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Experimental study of heat transfer and flow visualization in
climbing film evaporation pipe
LIU Rui-li, XU Yi-fan, HU Ze-xun, ZHAO Li-qun, JIANG Xiao,

ZHAQO Feng, JI Jia-chao, CUI Teng-fei
(School of Mechanical Engineering, Changzhou University, Changzhou 213016, China)

ZHANG Lin™ ,

Abstract: In order to explore the effect of heat flux, vacuum degree and flow rate on the heat transfer of climbing
film evaporator,the heat transfer experimental platform of climbing film evaporation system is established. The length of
the climbing film pipe is 2800 mm. The climbing film pipe is TP2 copper tube. The working medium is water. Electric
heating is employed in the climbing film evaporation pipe. The effect of heat flux(4.20 kW/m’ <¢<16.81 kW/m”) ,
flow rate(40 L/ h<M <200 L/h) and vacuum degree(20 kPa<<P <40 kPa) on fluid flow pattern and heat transfer of
the climbing film pipe are studied. The results show that the inner wall temperature along axis direction of copper
climbing film tube firstly increases rapidly to a maximum and then decreases gradually. When the heat flux density is
6.05 kW/m’ and flow rate is 80 L/h, the corresponding tube heat transfer coefficient is the largest. When the flow rate is
40 L/h to 80 L/h,a greater flow rate leads to a larger tube heat transfer coefficient. But higher vacuum degree results in
a lower inner surface temperature of copper climbing film tube.
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