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Numerical analysis on thermal-fluidic characteristics of the
magnetic fluid in a cavity using GSMAC
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Abstract The article is aiming to investigate the thermal-fluidic characteristics of magnetic fluid in a cavity
using GSMAC (generalized-simplified marker and cell method). The transport equations of the magnetic fluid
are including the continuity equation, momentum equation and energy equation for natural convection and
Maxwell equation and magnetization equation of magnetite nano-sized particles motion. In addition, the heat
transfer characteristics such as temperatures and Nusselt numbers and flow characteristics such as streamlines
and isotherms of the magnetic fluid were analyzed with the intensity and direction of the magnetic fields. As a
result, the thermal-fluidic characteristics of the magnetic fluid in a cavity were could be controlled by the
intensity and direction of the magnetic fields.
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[Fig. 1] Analysis model for magnetic fluid
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[Table 1] Properties of ferricolloid W-40 (207)
‘W-40
1370

1063107

7.78x10°
3.032
4.343

Properties
(kg/m®)

(Pa-s)
Dynamic viscosity, v (m?/s)
Specific heat, C, (kJ/kgK)
(W/mK)

Density, p
Viscosity, n

Thermal conductivity, s
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[Fig. 2] Isotherms of magnetic fluid with time
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[Fig. 3] Isotherms of magnetic fluid with variation of
magnetic fields at t=2000
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[Fig. 4] Isotherms of magnetic fluid with variation of
magnetic fields at t=2000
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[Fig. 5] Streamlines with various positive magnetic fields
at t=4000
(a) H=3000  (b) H=6000 (c) H=-9000

[Fig. 6] Streamlines with various negative magnetic
fields at t=4000
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3.2 Nusselt numbers
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[Fig. 7] Local Nusselt number in X-axis with various
magnetic fields at t=4000 and Y=0.025
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