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Highlights 

 Residence time was measured in direct contact heat exchanger with SK elements. 

 CFD and experimental method were used for flow mixing characteristic of DCHE. 

 Established a new shifted lognormal distribution mathematical model. 

  Flow field was analyzed in SK direct contact heat exchanger. 

 

 

ABSTRACT 

 Direct contact heat exchanger (DCHE) was used in energy recovery from low-grade energy 

resources due to their high thermal efficiency and low cost. In this work, SK elements were used in 

direct contact heat exchanger to enhance heat transfer due to the improving of mixing performance. 

It presented the residence time to characterize flow and mixing in SK direct contact heat exchanger 

both experimentally and numerically. The experimental results showed that the mean residence 

time (MRT) increased with an increase of elements numbers and it was necessary to use more 

elements at high flow velocity in order to guarantee the mixing completely. The residence time 

distribution (RTD) was used to quantify the mixing behavior and describe the mixing features such 

as the dead zones, channeling and by-passing. The performance of the computational fluid 

dynamics (CFD) was tested against the experimental data provided, verifying that the CFD model 

could predict the fluid flow characteristics precisely. A new shifted lognormal distribution (SLD) 
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