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Resins: 0~1 W/mK

: . Metals:
Graphite Diamond Nanotube
50~100 3320 3000~6000 Fe 72 WimK

Al 240 WimK
Cu 390 W/mK

»Promising m_o_o:nmﬁmo:m

Nanotube-reinforced polymers
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ﬁ%v HBNM for single domain

= By combining a modified functional with the Moving Least Squares
(MLS) approximation, the HBNM is a boundary-only truly meshless
method

= Three independent variables

e internal temperature

5, .1 1
&INMH_“&Z@ & IRA\EAQUPV
e Boundary temperature and normal flux
N N
h(s) =D @, ()¢, 4() = 2@, ()4,
=1 =

M. Tanaka, J. Zhang, T. Matsumoto




> Local weak form
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ﬁ%@ HBNM for single domain (3)

»System of equations — final form

Ux = Hq
Vx=Hg

where @&w
Uy =, —,(Q)dT

Vi = .‘.Q ¢, v,(Q)dTl

Hy =, ®,(sw,(Q)dr
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g::TQcEmE HBNM

= CNT and Polymer
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g::TQcEmE HBNM (2)

ﬁ

= Continuity and equilibrium at the interface

Aﬁwv = A%_@ AQWW = IAS:V
= Assembled system of equations
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§&%) RVE with single CNT

= Dimensions and parameters

z

B=20 nm, L=100 nm
L.=70 nm, R=5 nm
D=0.4 nm

Conductivities
Nanotube: 6000 W/m-K
mx W% g Polymer: 0.19 W/mK

b
5

M. Tanaka, J. Zhang, T. Matsumoto




e . .
§%) RVE with single CNT (2)

= Discretization and boundary conditions

Polymer matrix: 2192 nodes

Carbon nanotube: 2208 nodes

¢ =300K

q=0 Equivalent heat conductivity
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= Temperature distribution
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s Flux distribution
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= Equivalent heat conductivity as a function of CNT

length

K =K

Approximate formula
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Effective heat conductivity k (W/mK)

= Numerical results
Approaximate formula

0.2

30 40 50 60 70 80
Nanotube length L _(nm)

M. Tanaka, J. Zhang, T. Matsumoto

13




Ocsn_:m_csm

= The HBNM has been successfully applied
to heat conduction analysis of CNT-based
composites

= Insight into heat conduction behavior
gained:

= temperature distribution within the CNT
Is almost uniform
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= heat flux concentration occurs at the Fam
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