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ABSTRACT 

Energy management in a car radiator is important to ensure efficient operation of 

automobile engines. The cooling system of radiator traditionally use water and anti-

freezing agent as the coolant fluid that passes through the engine block but they have 

some limitations due to the fact these medium exhibit relatively low thermal 

conductivity compared to nanofluid. Therefore, this study aims to analyze the thermo-

physical properties of water MWCNT-Fe3O4 based hybrid nanofluid in car radiators 

and to study the effect of different operating parameter on the thermal characteristics of 

the coolant. A flattened tube was simulated in this study. The water based hybrid 

nanofluid MWCNT-Fe3O4 was used in this study and the concentrations of the 

nanofluid were varied at 0%, 0.3%, 0.5% and 0.7%. The ratio of the hybrid implemented 

was 90:10 of MWCNT and Fe3O4 respectively. The flow regime is laminar where the 

Reynold number ranges from 400 to 1000. The highest concentrations of water 

MWCNT-Fe3O4 hybrid nanofluid exhibits the most density, thermal conductivity and 

viscosity properties, meanwhile have the lowest specific heat capacity. Besides that, 

there were improvements in the heat transfer performance for the hybrid nanofluid 

compared to water. For example, at Reynold number 600 and inlet temperature 323K, 

the heat transfer coefficient for water was 1318.937W/m2K while 0.7% concentration 

of nanofluid is 1324.258W/m2K. The highest heat transfer performance was achieved 

when using 0.7% concentration of hybrid nanofluid.  
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