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Abstract: The characteristics of thermal stratification and temperature dependent thermal 

conductivity in two-dimensional (2D) stretched flow of second grade liquid are analyzed. 

Thickness of nonlinear stretching surface is variable. New model for heat flux by Cattaneo [2] 

and Christov [3] is utilized to capture the salient features of thermal relaxation time. 

Mathematical formulation is modeled employing boundary layer concept. Convergent series 

solution are obtained for the nonlinear systems. Outcoming results are presented graphically to 

discuss the characteristics of sundry parameters. Skin friction coefficient is tabulated and 

examined for various embedded parameters. Our analysis reveals that temperature distribution 

enhances via larger variable thermal conductivity parameter while it reduces for larger thermal 

relaxation time and thermal stratified parameters. 
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Nomenclature 

,u v  velocity components   stream function 

  dynamic viscosity   wall thickness 

parameter 

  kinematic viscosity K  local second grade 

parameter 

  fluid density 
0k  normal stress moduli 
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