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Organische Trägerfluide 
alle Daten, T = 25°C
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Wasser 
alle Daten, T = 25°C
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Thermal conductivity
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Parallelplatten - Apparatur an der HSU
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Static Theory:   Effective Medium Approach

Overall Theory
(Particulate Composites )

Nan et al., 1997

Maxwell,  Hamilton – Crosser
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spheres:

thermal interface
resistance

Kr 0

Alexander-von-Humboldt meeting;  Bangalore
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Viscosity data
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Al2 O3 – EG          
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Viscosity: Own Measurements
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Zusammenfassung

Bei den untersuchten 8 Nanofluiden konnte von den 
insges. 34 Teilnehmern des Ringversuches kein anormales
Verhalten der Wärmeleitfähigkeit festgestellt werden.

Die Daten zur Wärmeleitfähigkeit dieser Suspensionen
werden innerhalb der Messunsicherheit durch die „effective medium“
Theorie (erweiterter Maxwell-Ansatz) wiedergegeben.

J. Buongiorno et al.
A benchmark study on the thermal conductivity of nanofluids.

Journal of Applied Physics 106, 094312 (2009)
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Validity of Fouriers Law (Transient)
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diffusive:
(enough scattering events
for excited heat carriers)
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J. Vadasz et al. Int. J. Heat Mass Transfer 48 (2005)

(dual phase
lagging)

ballistic?
(phonon radiative transfer...)
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Theory: Electro Thermal Approach I

(J. Wang, G. Chen, Z. Zhang Proc. Heat Transf. Conf. San Francisco July 2005)

in a stable nanofluid there must be a repulsive force between particles

Analogy: electroviscous effect on the rheology of colloid systems

DLVO theory: (Derjaguin – Landau – Verwey – Overbeek)
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Background

overall:

heat transfer (experimental)
fuel cells (thermal management)
radiation heat transfer
nonequilibrium thermodynamics

nanofluids:

2000-2001     Sarit K. Das
2002-2006     DaimlerChrysler
2003-2007     F. Kuhnke Ph-D
2008               Anoop Kanjirakat
thermal conductivity
convective heat transfer
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Abschätzung der Messunsicherheit
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Pv + Px T = Tex - Tm

Pv1 heater guarded ring   0.1 %
Pv2 heater top plate 0.2 %
Pvs heat flow spacer 0.1 % 
Pvr radiation 0.15% 
Px temperature jump interface 0.01 %
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