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Analysis of the Thermal Conductivity of Nanofluids

XIA Guodong LIU Ran DU Mo
( College of Environment and Energy Engineering Beijing University of Technology Beijing 100124  China)

Abstract: In order to analyze the stability and thermal conductivity of nanofluids Al, O, nanofluids based
on DI-water and EG were prepared by a two-step method and different dispersant were added to avoid
particle aggregation. The UV/VIS Spectrophotometer and Hot Disk thermal constant analyzer were used.
The results reveal that absorbance can appraise the stability of nanofluids effectively but the influence of
dispersant should be considered. Ultrasonic oscillations can destroy the accumulation of nanoparticles

and it is 1h for the best effect. Moreover dispersant particle volume fraction temperature and based
fluids are all the influencing factors on thermal conductivity of nanofluids. When the temperature is 50
°C  the thermal conductivity of 0.5% Al, O;-water nanofluids with 0. 2% PVP has been improved by
about 20% . Nanofluids can enhance the thermal conductivity of working fluids effectively and the heat
transfer performance of system can also be improved.
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Fig.1 Schematic diagram of the thermal constant analyzer

3
0.5% Table 3 Thermal conductivity of DI-water
2 ) 1 2 3 4
A +3 nm ko/(Wem™'eK™') 0.6015 0.6017 0.6023 0.6022
2 0.5% AlO, 3
Table 2 Optimal absorptive wavemeter of 0. 5% Al,O,
nanofluid 3.1
1 2 3 4
A/nm 205 203 206 205
2.2
Hot Disk 25008
k
1
0.5%
(0.2%) pvp
5 min
2 3d
3 h.2 h.1
h.30 min.5 min.
3d
ky 3 5 min
20 C Lh
0.601 9 W/( m*K) '
3.4 0.5%

0.599 9 W/( m*K) 0.33%
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Fig.3 Varies of absorbance with ultrasonic oscillation

2
Fig.2  Sedimentation of Al,O; nanofluids
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Fig.4 Varies of absorbance with time
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Fig.5 Wavelength scanning of based fluids and nanofluids 6
Fig.6  Effect on stability of nanofluids with different
Ih 6 dispersant
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Fig.7 Effect on thermal conductivity of Al,O; nanofluids
with different particle volume fraction 1:1
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Fig.9 Varies of thermal conductivity with EG/DI-water
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Fig.8 Effect on thermal conductivity with different
temperature
PVP
10
PVP Fig. 10 Thermal conductivity of nanofluids with different

PVP based fluids



1258 2016

MO SP CHEN Y LI X. The effect of surfactants on the
stability of TiO, nanofluids J . Materials Review B:
Study 2013 27(6): 4346. (in Chinese)
3 . yAlLO;
J. 2014 35
(8): 15504553.
JIANG H M XIA G D LIU R. Analysis of factors

influencing the thermal conductivity and stability of y-

Al,O; nanofluids J . Journal of Engineering
Thermophysics 2014 35(8) : 1550-1553. ( in Chinese)
4 . Al 05—
I 2010 29
(1): 204208.

LI'J K ZHAO W L LIU Z M. The preparation and
thermal conductivity test for Al,O;-water nanofluids at low
particles concentration J . Bulletion of the Chinese

Ceramic Society 2010 29(1): 204208. (in Chinese)

5 .
I 2011 17(2): 53-56.
SONG L L ZHANG R 'Y MAO L B. The study on
1) stability of Al nanoparticles J . China Powder Science

and Technology 2011 17(2): 53-56. ( in Chinese)
6 MASUDA H EBATA A TERAMAE K. Alteration of
2) thermal conductivity and viscosity of liquid by dispersing
ultra-fine particles J . Netsu Bussei 1993 7(14): 227-
233.

2006 23(3): 200-204.
XIEH Q XIT G. The study on thermal conductivity of
nanofluids J . Journal of Shanghai Second Polytechnic
University 2006 23(3): 200204. ( in Chinese)
. 0.5% 8 .
50 °C J. 2006 20(5): 117419.
20% . SHOU Q Y CHEN R D. Study on thermal conductivity of
4) metal oxides nanofluids J . Materials Review 2006 20
(5): 117419. (in Chinese)
9 PUTNAM S A CAHILL D G BRAUN P V. Thermal
conductivity of nanoparticle suspensions J . Journal of
Applied Physics 2006( 99) : 084308.
10 UTOMO A T POTH H ROBBINS P T. Experimental
and theoretical studies of thermal conductivity viscosity

1 XIEH Q WANG J C XI T G et al. Thermal

and heat transfer coefficient of titania and alumina

conductivity  enhancement of ~ suspensions  containing nanofluids J . International Journal of Heat and Mass

nanosized alumina particles J . Journal of Applied Transfer 2012(55) : 77727781.
Physics 2002 91(7) : 4568-4572. 11 ) M .

2 ~ : 2009: 20-21.
I B: 2013 27 ( )

(6): 4346.



