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ABSTRACT 
 
An experimental and numerical study of thermal Marangoni - natural convection was carried out to 
examine the flow behaviour under various conditions of liquid layer depth and heating conditions. 
Particle Image Velocimetry (PIV) and numerical results using FLUENT V6 are in good agreement. 
The liquid free surface profile due to the presence of the menisci is shown to be important for 
validation. 
 

INTRODUCTION 
 
Figure 1 shows the experimental setup of the PIV system. A cylindrical glass container of diameter 
56.1 mm is filled with 10 cSt silicone oil to a layer depth of a few millimetres. The shallow depth 
reduces the strength of natural convection and allows Marangoni convection to dominate [1]. For 
visualization purposes, the oil is seeded with PSP polyamide particles and a laser diode illuminates the 
vertical centre plane of the oil. Under steady axisymmetric conditions, the complete flow behavior can 
be observed on this plane [2]. A CCD camera connected to an image acquisition board records the 
images for post-processing with PIV software. The container is placed in a water bath to maintain the 
side and bottom walls at a cooler temperature. A cylindrical copper piece (tip diameter 5 mm) 
connected with a soldering iron heats up the oil layer at the centre of its free surface. Owing to changes 
in local surface tension due to the imposed temperature gradient, oil at/near the surface flows out to the 
cold sidewalls followed by a return bulk flow (Figure 2 and 3).  
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