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ABSTRACT 

There has been a vigorous effort by researchers to study and characterize Rayleigh–B nard 

convection in ferrofluids owing to their interesting applications. From the survey of the literature 

pertinent to the problems under consideration in our study we realize the importance of using 

variable viscosity and thus explore the dynamics of a ferrofluid with temperature and magnetic field 

dependent viscosity which is in a Rayleigh- B nard situation. The system under consideration is 

subjected to external constarints viz., an imposed time-periodic body force, rotation speed 

modulation, temperature modulation and magnetic field modulation. The problem considers both 

sinusoidal and non-sinusoidal time-periodic variations of these modulations to study the onset and 

post-onset regimes of  Rayleigh-B nard ferroconvection. We perform a weakly non-linear stability 

analysis using a truncated Fourier series representation and arrive at the Lorenz system for ferrofluid 

convection with variable viscosity. By using the linearized form of the Lorenz system we arrive at 

the critical Rayleigh number to study the onset of ferroconvection under different modulations. The 

heat transport is quantified in terms of the time-averaged Nusselt number and the effects of various 

parameters on it are studied.  

 

In our study we find that the thermorheological effect and the magnetization effect work in unison to 

destabilize the system while the magnetorheological effect stabilizes the system. The influence of the 

parameters on the heat transport is opposite to their effect on the critical Rayleigh number. The effect 

of modulated gravity, rotation and magnetic field is found to have a stabilizing effect on the onset of 

ferroconvection while thermal modulation destabilizes the system. It is also found that the square 

waveform modulation facilitates maximum heat transport in the system due to advanced onset of 

ferroconvection. The results, discussions and thereby the conclusions drawn in our study are in 

agreement with the works by other authors for the limiting cases as discussed in the thesis. 

 

Thus, viscosity being one of the important transport properties for designing heat transport devices, 

this study which emphasizes the effect of rheological effects can be efficiently used to control the 

heat transport rates. Also, the magnetization of these ferrofluids being a function of temperature and 

magnetic field allows to remotely control the flow in them using the magnetic parameters. This 

paves way for exploration of promising and innovative ideas to achieve expected flow structures and 

heat transports by varying the strength and orientations of the magnetic field.  
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