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Abstract 8 

A theoretical and experimental study was carried out on performance of a Tubular 9 

Solar Still (TSS) under vacuum operation condition, based on which a modified 10 

model was proposed. Theoretical analysis shows that a vacuum operation pressure 11 

augments the concentration differential of humid vapour around the trough and that 12 

around the condensation surface, intensifying the diffusion and natural convection of 13 

vapour in the cavity. It is further indicated that as the operation pressure approximates 14 

the saturation pressure of the saline water, buoyancy force due to mass transfer would 15 

surpass that from thermal diffusion, and dominate vapour transportation process in the 16 

still. The proposed model for predicting the freshwater yield adopted the diffusion 17 

rule of binary mixture in the calculation of the mass transfer coefficient. It has a 18 

deviation of -3% - 11% against the current experimental results and was further 19 

verified by an independent dataset. Upon that the performance of current TSS under 20 

vacuum running condition was evaluated with the help of the model. In view of the 21 

efficiency in energy utilization, the evaluation results show that the energy utilization 22 

efficiency of the system has an increase over 80% compared with that under normal 23 

operating pressure condition. 24 
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