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Study on the Thermal Conductivity of Carbon-Nanotube Nanofluids

Bong-Hun Kim
Automotive, Industrial and Mechanical Eng. Dept. Daegu University, Gyeongbuk 712-714, Korea

ABSTRACT: An experimental study was conducted to investigate the effect of the morphology of
CNT on the thermal conductivity of suspensions. The effective thermal conductivities of the
samples were measured using asteady-state cut bar apparatus method. Enhancements based on
the thermal conductivity of the base fluid are presented as functions of both the volume fraction
and the temperature. Although functionalized SWNT produced a more stable and homogeneous
suspension, the addition of small amounts of surfactant to suspensions of "as produced” SWNT
demonstrated a greater increase in effective thermal conductivity than functionalized SWNT alone.
The effective thermal conductivity enhancement corresponding to 1.0 percent by volume
approached 10%, which was observed to be lower than expected, but more than twice the values,
3.5%, obtained for similar tests conducted using aluminum oxide suspensions. However, for
suspensions of MWNT, the degree of enhancement was measured to be approximately 37%. It
was postulated that the effect of clustering, resulting from the mutiple heat—-flow passages
constituted by interconnecting neighboring CNT clusters, played an important role in significant
enhancement of effective thermal conductivity.
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Fig. 3 SEM image of CNT C
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Fig. 4 Experimental apparatus

glolg] dE Ao H&Hol 10x HFoRE 2

Torr 0|87t =i 2} dHcfe &

olat7t @ w7A =78 AL A 27
7} g2FEY -15TY Y45E A9

o] AT olet FAlol slHE Ax DC
%i%l%lﬂﬂ AL 3NAZ AsAHReEA 3
w8Aqe enE =77
A e 7ty 2 IRy H %
g P tE Ao

. MiEws
T7
AT =T g To+ Tyy= T y3)/2 4)
AT,
a=A k —° (5)

o7l Fale dAER £(W/emKe 229
&g gy go| aabAnh Y

& =4.06-0.08LL=2) (6)

o dAFE mese] A

kﬂ=—/%:(—zi%,”’;’k0140> (N
A7) AT L}.‘z%iﬂoﬂ Rass Aty &%

qg 4zx9 REAE Fdsto] Fojdh
AT =(T =Tyt Ty Tt Ty~ Tt Ty~ T )4
(8
9go dAREE Ao YeiAE AFA FE
ul 29 & b9} 5.0x10-4 WmK =2 A
HA99 2@l de 49 FolL)E IR



2 9zRy g3 YFLEE AP IBFO
2 RAsF o o §7e}7ﬂll-ri B AN
1L6X10-5(K™)& #-g3hgier."”
5. 2o} & E9

AMAA EAE Azt Pol A5z AN E
ZnheF ARG AR A A oE= b}&_%iﬂ Al
9] A3 LExE ol fdte 114 594 .
BelnE 959 tfdldl d@ fEedes
S5, 4 2 99 A 3540 o
AL (k)7} exo Wsle] waly =4gom
2 A= Fig. 60 Yehd ok A9 ooy

o 2= ool mE 14 2L A9 AFA

FdE& HYFm gon 1% ol ARz &
of Ead EAdolee # dAsu ok FF
Tl OiF o d FANCERE ki FA9 B

13402 EAHD 7 &%

AAEE9] FdE wtd gt

3} 29 F-SWNTE 343

A9 ZH A5 =(0.3, 0.7, 10%)01]
]

fo ©
m
fl
®
)
™
"

07

0.65 1

0.6 1

: — Water Property Data
: 0O Water measured
1
i

Thermal Conductivity (W/m.K)

0.5

20 30 40 50 60

Temperature (°C )

Fig. 6 Validation of present steady-state
method to measure the thermal conductivity of

the base fluid, distilled water.
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Fig. 7 Variation of the thermal conductivity
enhancement of CNT B as a function of mean

temperature for a given volume fraction.
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Fig. 8 Variation of the thermal conductivity
enhancement of CNT A as a function of the

mean temperature for a given volume fraction.
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mean temperature for a given volume fraction.
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