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Extended Abstract 
Plate fin heat exchangers (PFHEs) are encountered extensively in many industrial processes such as heating, cooling, 

vehicle radiators and other fields [1]. Vortex generators installed in PFHE are capable of vortex formation and flow 

control, which is a promising technology to meet such requirements as low cost and high performance [2]. Various types of 

plates, such as flat, wavy, and pin, are applied to the flow channel with vortex generators. This technique interferes with 

swirling fluid flow, allowing a large exchange between fluid particles of the entire channel volume [3]. The working fluid 

used in other researches has been mainly using newtonian fluid such as nano fluid and water [4]. However, ferrofluids, 

which are effect in heat dissipation such as electronic devices and attracting attention as new heat dissipation materials, are 

non-newtonian fluids and colloidal solutions containing 10nm sized magnetic particles [5]. When an electromagnetic field 

is applied to such a magnetic fluid, it is characterized by its high thermal conductivity [6]. In particular, when the vortex 

generator is installed in the channel, the vortex flow promotes the heat transfer, and the position and shape of vortex 

generator are important parameters for increasing the vorticities [7]. In this study, 2-D microchannel was formed to 

identify more accurately the flow of ferrofluids. In addition, change of thermal flow characteristics due to vortex generators 

was confirmed when a magnetic field is applied to the microchannel. Behaviors of ferrofluids in microchannel were 

investigated using the commercial code, COMSOL Multiphysicis. Nusselt number, temperature distribution and pressure 

drop of ferrofluids according to various configurations of vortex generator were obtained and results were graphically 

depicted with various flow conditions. Results show that the heat transfer depends on the location and geometry of the 

vortex generators. As a result, the average Nusselt number was improved by about 30% compared with the reference 

model. 
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