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In this talk, I will present some recent work on stability analysis and numerical methods for 
complex non-Newtonian fluid problems. Firstly, I will present results for the linear and nonlinear 
stability analysis a surfactant-laden viscoelastic Oldroyd-B /FENE-P thread [1]. For nonlinear 
dynamics studies, a set of longwave equations are obtained by using slender body approximation. 
These longwave equations are solved by using finite difference methods. Results show surfactant 
can affect the dynamics of the threads greatly, surface viscoelasticity of the surfactant can 
eliminate the satellite droplets, which has great potential in industrial applications.  Secondly, I 
will discuss the structure preserving numerical methods for solving electro-hydrodynamic 
viscoelastic Oldroyd-B flow model in reference [2], energy stable structure preserving numerical 
methods are developed, the positive-definiteness preserving for the conformation tensor is 
achieved by using the logarithm transformation. Numerical examples confirm the properties of 
the proposed schemes. And viscoelastic flow with Weissenberg number up to 20 are computed, 
results show that elasticity destabilizes the flow structure and strongly influences the charge 
transport.  Finally, if time allows, I will also present some recent work on developing structure 
preserving methods for Navier-Stokes-Poisson-Nernst-Planck system [3].  
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