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Abstract

Selection of suitable engine oils becoming more challenging for automobile engineers. Life of the engine majorly depends upon engine
oil, type of fuel being used and various other thermal and structural characteristics of the engine. Dissipation of heat is one of the major
consideration in the design of automobile engines. Generally engine oils are used for the lubrication between piston and cylinder but to
enhance the cooling effectiveness Nano-particles are added in the lubricant, so that internal heat generation in the engines can be mini-
mized. Nano-fluids are playing a vital role in heat transfer applications because of its enhanced thermal conductivity nature and generally
these fluids are colloidal mixture of Nano particles and base fluids. Intense research studies over Nano fluids are very high because of
their sublime behavior.Recently. Advanced research over Nano technology has gone to a situation where two or more Nano particles are
made to mix in a base fluids and generally we call this as hybrid Nano fluids. In this work, preparation of AI203 nanoparticles and mix-
ing them with 10W30 engine oil were carried out. By various techniques thermal characteristics of fluid are identified with different pa-

rameters.
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1. Introduction

In the recent century, technology has reached to a level of micro
because of the many constraints like shape, size etc.., but our re-
searchersstep ahead and started working on Nano and Pico level
(to the level of atom). Particles with Nano size (10”° m) is known
as Nanoparticle which was derived from great scientist Richard
Feynman. Nano particles have tremendous properties because of
which it was given more importance. It has a unique nature, its
properties will get changed based on the size of the nanoparticle.
These are synthesized in different techniques like ball milling,
chemical vapor deposition, and physical vapor deposition. This
synthesis can be done in two approaches namely top-down and
bottom-up. In the top-down approach macro sized particle is made
into smaller particles (Nano) and in bottom-up approach involves
building the atom or molecule.

Nano fluids are the new classes of heat transfer fluids. Generally
these are prepared by dispersing nanoparticles in any solutions
such as water, ethylene etc. Lot of exploitations being carried out
on the Nano fluids (coolants) because of their improved character-
istics such as boiling point, thermal conductivity and heat transfer
rate. The main idea of Nano fluids (combination of Nano particles
with base fluid) is to increase the thermal conductivity. From the
past 5 to 10 decades, lot of research went on over the properties of
particles in liquid suspensions. By considering different sizes of
particles (mille, micro, and Nano) scientists have proven that size
of particle is one of the major constraints in characterizing the
liquids. Hence, Nano fluids and Nano particles are playing a key
role to review the thermal features and potential applications

2. Literature Review

Touloukian and Ho (1970) confirmed thermal conductivity of Cu
is 700 times greater than that of engine oil at room temperature.

Masuda et al. proved that there is a 32% and 11% improvement in
the thermal conductivity of water based Al203 and Nano fluids in
recent advances synthesis of nanomaterials for both metallic and
non-metallic particles in Nano dimension were realized.

Choi (1995) for the first time 13 coined this word of Nano fluid.
He investigated over the Nano fluids about its transport behavior
with several experimentations.

Koa et al. (2007) worked on CNT and on methods of Nano fluids
preparation, he calculated characteristics like viscosity and pres-
sure drop of Nano fluids. He observed from his work that Nano
fluids in the turbulent flow regimes develops low friction when
compared to base fluids alone.

Wang et al. calculated the thermal conductivity of Nano fluids
with a method called steady state parallel plate. Here Al203 and
CuO Nano particles are made to disperse in various mediums and
concluded for fluid mixture thermal conductivity is high.

Masuda et al. worked on convectional heat transfer Nano fluids
(water based al203 and tio2) and proved 32% and 11% improve-
ment of thermal conductivity.
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Choi et al. worked Nano fluids for enhancing the thermal conduc-
tivity and shown that there is a dramatic reductions (thermal con-
ductivity) in heat exchangers.

Chen et al. investigated on ethylene glycol titanium Nano fluids
and proved shear viscosity of Nano fluid is a function of both
element absorption and temperature of Nano fluids.

Lee et al. worked on cuo and al203 Nano particles and calculated
the thermal conductivity. He stated that to determine thermal con-
ductivity of any Nano fluid, thermal conductivity of Nano parti-
cles materials not be a governing parameter.

Eastman et al. worked on Nano fluids and proven there is a drastic
increase in thermal conductivity by considering ethylene glycol-
based Nano fluids containing copper nanoparticles.

Yurong et al. worked on flow of Nano fluid in a vertical pipe by
considering laminar and turbulent flows. By mixing nanoparticles
in a base fluid both augmentation and thermal conduction has
increase to a greater extent along with the increased viscosity.

Xuan and Rotzel. He has used two different approaches for pre-
dicting the convective heat transfer of Nano fluids. Finally im-
provement in a heat transfer rate of Nano fluid is investigated.

Pak and Cho worked on tio2 and al203 nanoparticles and studied
about the convective heat transfer when this are mixed in water
under turbulent flow condition, he concluded that there is an im-
provement in heat transfer of 35% for al203/water Nano fluid with
2.78%. VVolume fraction.

Hwang et al. considered AI203 Nano fluids (35 nm), and proved
that there is a considerable heat transfer augmentation without any
rise in heat transfer coefficient augmentation.

Heris et al. investigated over CuO and Al203 Nano fluids by con-
sidering base fluids as water at different concentrations like lami-
nar flow convective heat transfer in a circular tube with a constant
wall temperature. He proved there is an increase in heat transfer
coefficient by more Nano particles and peclet number. He stated
that several factors are to be considered for the improvement of
heat transfer in Nano fluid.

Chon C.H. et al. did experimental work on al203 nanoparticles
revealed that thermal conductivity as function of temperature in
correlation with the size of nanoparticles (11nm-150nm) and vali-
dated it with a key mechanism of Brownian motion.

3. Experimental Investigation

In the present work AL203 nanoparticles (amorphous) are added
at different quantity in 10W30 engine oil by using sonication
technique.

(b)
Fig. 1 (a, b). ULTRA-SONICATION TECHNIQUE
From redwood viscometer, viscosity of the oil is calculated before

and after adding nanoparticles. At a range of (30°C, 60°C, and
80°C) to calculate the thermal conductivity KD2-pro is used

I
5

Fig 2. Redwood Viscometer Setup

Fig 3. Kd2-Pro Setup

4. Results

Viscosity values which are obtained by with and without adding
al203 nanoparticles at different temperatures using redwood vis-
cometer is represented in the below table and graph.

Table 1. Viscosity values of 10w30 engineoil

Volume added 30°C 60° 80°C
0GMS 83.54 25.31 14.54
2GMS 16.36 12.665 3.503
4GMS 14.236 9.875 3.503
6GMS 16.968 4.984 2.828
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Graph 1. Viscosity of 10w30 engine oil
Following are the tables and graphs which are obtained with dif-
ferent concentration levels at different temperatures indicating
decrease in thermal conductivity.

Table 2. Thermal conductivity of 10w30 engine oil for two different trails

30°C 60°C 80°C
VOLUME TRAI TRAI TRAI TRAI TRAI TRAI
ADDED L1 L2 L1 L2 L1 L2
0GMS 0.14 0.142 | 0.138 | 0.142 | 0.133 | 0.14
2GMS 0.14 0.142 | 0.134 | 0.139 | 0.128 | 0.134
4GMS 0.139 | 0.138 | 0.136 | 0.138 | 0.122 | 0.132
6GMS 0.139 | 0.137 | 0.135 | 0.135 | 0.131 | 0.128
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Graph 2. Thermal conductivity of 10w30 engine oil for two different trails

Table 3. thermal conductivity of 10w30 engine oil for mean values

VOLUME ADDED 30°C 60°C 80°C
0GMS 0.141 0.14 0.1365
2GMS 0.141 0.1365 0.131
4GMS 0.1385 0.137 0.127
6GMS 0.138 0.135 0.1295

Graph 3. Thermal Conductivity Of 10w30 Engine Oil For Mean Values
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5. Conclusion

From the results it was observed that viscosity and thermal con-
ductivity of the 10w30 engine oil has come down even after add-
ing AL203 nanoparticles. Viscosity and Thermal conductivity of

10w30 engine oil is getting decreased by maximum of 82.9% and
2.12% at 30°C, 80.3% and 3.5% at 60°C, 80.5% and 5.12% at
80°C respectively after adding nanoparticles at different ratios.

Therefore by adding AL203 nanoparticles, heat transfer rate has
been decreased because of low thermal conductivity and engine
performance will be reduced to a smaller extent. Finally it was
found that the cost of product has increased by 80%.

6. References

[1] C. W. Sohn and M. M. Chen “Heat Transfer Enhancement in Lam-
inar Slurry Pipe Flows with Power Law Thermal Conductivi-ties”, J.
Heat Transfer 106(3), 539-542 (Aug 01, 1984) (4 pag-
€s)doi:10.1115/1.3246712.

[2] Mehdi Bahiraj and Seyed Mostata “Determination of viscosity in
water-tio2 nanofluid”, https://doi.org/10.1155/2012/742680.

[3] Beck, M. P., Yuan, Y., Warrier, P. and Teja, A. S. 2009. The effect
of particle size on the thermal conductivity of alumina nanofluids.
Journal of Nanoparticle Research, 11: 1129-1136.

[4] Choi, S. U. and Eastman, J. 1995. Enhancing thermal conduc-tivity
of fluids with nanoparticles. Developments and Applications of
Non-Newtonian Flows, FED 231/MD 66, ASME: 99-105.

[5] Pastoriza-Gallego, M. J., Lugo, L., Legido, J. L. and Pifieiro, M. M.
2011. Thermal conductivity and viscosity measurements of eth-
ylene glycol-based Al203 nanofluids. Nanoscale Research Let-ters,
6:1-11.

[6] Namburu, P., Kulkarni, D., Dandekar, A. and Das, D. 2007. Exper-
imental investigation of viscosity and specific heat of silicon diox-
ide nanofluids. IET Micro and Nano Letters, 2: 67-71.

[7] Lee, S., Choi, S. U, Li, S. and Eastman, J. 1999. Measuring ther-
mal conductivity of fluids containing oxide nanoparticles. Jour-nal
of Heat transfer, 121: 280-289.

[8] Touloukian, Y.S., Cho Y.H. 1970. Thermal expansion Metallic
elements and alloys. Thermophysical properties of matter-The
TPRC Data Series, New York.

[9] Zhou, S.Q. and Ni, R. 2008. Enhanced thermal conductivity of
TiO2—water based nanofluids. Applied Physics Letters, 92:
093123-3.

[10] Xie, H., Yu, W,, Li, Y. and Chen, L. 2011. Discussion on the ther-
mal conductivity enhancement of nanofluids. Nanoscale Re-search
Letters, 6: 1-24.

[11] Lee, J. H., Hwang, K. S., Jang, S. P., Lee, B. H., Kim, J. H., Choi,
S. U. S. and Choi, C. J. “Effective viscosities and Thermal Conduc-
tivities of Aqueous Nanofluids Containing Low Volume concentra-
tions of AI203 Nanoparticles”, International Journal of Heat and
Mass Transfer,Vol.51, pp.2651-2656, 2008.

[12] Liu Yang., Kai Du., Yue Hong Ding., Bo Cheng., and Yan Jun Li.
(2012) “Viscosity-prediction models of ammonia water nanofluids
based on various dispersion types”, Powder Technology 215-216,
210-218.

[13] Xie, H.-Q., Wang, J.-C., Xi, T.-G., & Liu, Y. (2002b). Ther-mal
conductivity of suspensions Containing nanosized SiC particles. In-
ternational Journal of Ther-mophysics, 23(2), 571-580.



