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Investigation of forced convection around a vertical cylinder

In the paper, a vertical cylinder moving with the velocity proportional to its axial coordinate is regarded. The cylinder is immersed into Newtonian fluid. We derive the partial differential equation system describing the phenomenon for the power-law model. The equations are nondimensionalized with the help of dimensional analysis and then we apply Prandtl's hypothesis to obtain the boundary-layer equations. One-parameter Lie group of transformations are used to seek invariant solutions for the boundary-value problem. A similarity solution is given in case of forced-convection. The order of the coupled nonlinear ordinary differential equations is reduced by canonical coordinates and the differential equations are solved by a Chebyshev spectral collocation method. We show that the discretized problem has two solutions, study the effect of the relevant parameters on the solution and estimate the error. Barycentric Lagrange interpolation is applied for the solution available at the collocation points.



