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ABSTRACT 

 

The automotive cooling system is a significant part of the car that removes the engine 

generated heat outside across the radiator. The increasing demand of nanofluids for 

industrial applications has led many researchers to focus on the subject in the last 

decade. The limited thermophysical properties and heat transfer  fo liquids across the car 

radiator have resulted in much research to find better coolant fluids. Space constraints 

are another key issue in the evofofotua applications to remove heat from high heat flux 

generating surfaces of automobile engines. In order to improve thermophysical 

properties of the coolant fluid to enhance heat transfer in the automotive cooling 

system, nanofluids have been utilized as a coolant. This study aims to enhance heat 

transfer with a slight pressure drop in the automotive cooling system by using multi 

types of nanoparticles dispersed in various types of basefluids. The appropriate type of 

nanofluids and the influence of different nanofluids on the heat transfer performance for 

the car cooling system have been identified. The radiator performance efficiency to 

reduce the radiator size and weight has been studied. The friction factor and heat 

transfer enhancement using different types of nanofluids are studied. The TiO2 and SiO2 

nanopowders suspended in four different base fluids (pure water, EG, 10%EG+90%W 

and 20%EG+80%W) are prepared experimentally. The thermophysical properties of 

both nanofluids and base fluids have been measured and validated with the standard and 

the experimental data available. The experimental test rig setup included a car radiator, 

collecting tank, pump, rotameter, valves and plastic tubes. The evaluation of the friction 

factor and heat transfer coefficient by taking readings of the temperature and pressure 

drop under laminar flow condition were conducted. The volume flowrate was found to 

be in the range of (1-5LPM) for pure water and (3-12LPM) for other base fluids; while, 

the inlet temperature and nanofluid volume fraction were in the range of (60-80
o
C) and 

(1- 4%) respectively. The CFD analysis for the nanofluids flow inside the flat tube of a 

car radiator under laminar flow was carried out. A simulation study was conducted by 

using the finite volume  oaotfm to solve the continuity, momentum, and energy 

equations. The geometry meshing of problem with a description of the boundary 

conditions was performed by using commercial software to determine the friction factor 

and heat transfer coefficient. The experimental results showed the friction factor 

decreased with the increase of the volume flowrate and increased with the increase of 

nanofluid volume fraction but slightly decreased with the increase of the inlet 

temperature. The simulation results showed good agreement with the experimental data 

with deviation not exceeding 4%. The experimental results showed the heat transfer 

coefficient increased with the increase of the volume flowrate, the nanofluid volume 

fraction and the inlet temperature. The simulation results showed good agreement with 

the experimental data with deviation not exceeding 6%. In addition, the SiO2 nanofluid 

showed higher values of the friction factor and heat transfer coefficient than TiO2 

nanofluid. The base fluid (20%EG+80%W) gave higher values of the heat transfer 

coefficient and proper values of friction factor compared to other base fluids. The 4% of 

SiO2 nanoparticles suspended in (20%EG+80%W) base fluid was significant 

augmentation of heat transfer in the automobile radiator. The regression equations 

among input (Reynolds number, Prandtl number, and nanofluid volume fraction) and 

response (friction factor and Nusselt number) were found to be correlated. The 

experimental results were compared with the experimental data available and there were 

good agreements with a maximum deviation of approximately 5%. 
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ABSTRAK 

 
Sistem penyejukan automotif adalah sebahagian penting dari kereta kerana mengeluarkan 

penjanaan haba enjin luar di seluruh radiator. Pada dekad yang lalu, permintaan cecair nano 

semakin meningkat bagi aplikasi perindustrian telah  menjadi  tumpuan pada ramai 

penyelidik. Cecair terhad sifat haba dan pemindahan haba di seluruh radiator kereta telah 

membawa kepada mencari cecair penyejuk yang lebih baik. Kekangan ruang adalah satu 

lagi isu utama dalam aplikasi industri untuk mengeluarkan haba dari haba yang tinggi 

permukaan menjana fluks enjin kereta. Dalam usaha untuk memperbaiki sifat haba cecair 

penyejuk untuk meningkatkan pemindahan haba dalam sistem penyejukan automotif, 

nanofluids telah digunakan sebagai penyejuk. Jenis sesuai nanofluid dan pengaruh 

nanofluids berbeza memberi kesan kepada prestasi pemindahan haba untuk sistem 

penyejukan kereta telah dikenal pasti. Kecekapan prestasi radiator untuk mengurangkan saiz 

radiator dan berat badan telah dikaji. Tesis ini termasuk kedua-dua kajian eksperimen dan 

simulasi untuk meningkatkan pemindahan haba, serta dibuat pentanda aras bagi kajian ini 

menggunakan sistem penyejukan automotif. Pelbagai jenis nanofluids telah dikaji, 

termasuklah faktor geseran dan pekali pemindahan haba. Nanopowders TiO2 dan SiO2 di 

gabungkan dengan empat jenis cecair asas yang berbeza (iaitu air tulen, EG, 

10%EG+90%W dan 20%EG+80 %W) disediakan untuk uji kaji ini. Ciri-ciri kedua-dua 

termofizikal nanofluids dan cecair asas diukur serta disahkan dengan standard data uji kaji 

yang ada. Ujian ini termasuk persediaan radiator kereta dan kesan di bawah keadaan operasi 

pada peningkatan pemindahan haba dianalisis di bawah keadaan aliran lamina. Kadar alir 

isipadu, adalah dalam lingkungan (1- 5LPM) untuk air tulen dan (3-12LPM) untuk cecair 

asas lain; manakala, suhu masuk dan kepekatan jumlah nanofluid adalah dalam lingkungan 

(60-80 oC) dan (1 - 4%) masing-masing. Di samping itu, analisis CFD untuk cecair nano 

mengalir dalam tiub rata radiator kereta di bawah aliran lamina juga dijalankan. Kajian 

simulasi dijalankan dengan menggunakan keadah number berangka tidak terhingga bagi 

menyelesaikan keterusan, momentum dan tenaga persamaan. Proses geometri bersirat dan 

keadaan sempadan adalah dilakukan dengan menggunakan GAMBIT kemudian 

menggunakan perisian FLUENT untuk mencari faktor geseran dan pekali pemindahan haba. 

Keputusan eksperimen menunjukkan faktor geseran berkurang dengan peningkatan kadar 

alir jumlah dan meningkat dengan pecahan isipadu nanofluid tetapi sedikit berkurangan 

dengan peningkatan suhu masukan. Tambahan pula, keputusan simulasi menunjukkan 

keadaan yang baik dengan data uji kaji dengan sisihan tidak melebihi 4%. Keputusan 

eksperimen menunjukkan pemindahan haba pekali bertambah dengan peningkatan kadar 

alir isipadu, pecahan jumlah nanofluid dan suhu masukan. Begitu juga, keputusan simulasi 

menunjukkan keputusan yang baik antara data uji kaji dengan sisihan tidak lebih daripada 

6%. Tambahan pula, cecair nano SiO2 muncul nilai yang tinggi faktor geseran dan pekali 

pemindahan haba daripada TiO2 cecair nano. Selain itu, cecair (20%EG+80%W) 

memberikan nilai yang tinggi pekali pemindahan haba dan nilai-nilai yang betul faktor 

geseran daripada cecair asas lain. Ia seolah-olah menunjukan bahawa nanopartikel SiO2 

tersebar ke (20%EG+80%W) cecair asas adalah kerana peningkatan yang ketara daripada 

sifat haba daripada yang lain. Ia juga menunjukan, nanopartikel SiO2 tersebar ke 

(20%EG+80%W) cecair asas yang memberi kesan pembesaran yang ketara pemindahan 

haba dalam radiator kereta. Persamaan regresi antara input (nombor Reynolds, nombor 

Prandtl dan nanofluid jumlah penumpuan) dan tindak balas (faktor geseran dan nombor 

Nusselt) telah dijumpai. Keputusan analisis menunjukkan bahawa parameter input penting 

untuk meningkatkan pemindahan haba dengan sistem penyejukan automotif. Perbandingan 

antara keputusan eksperimen dan data penyelidik lain turut dijalankan dan terdapat satu 

keadaan yang baik dengan sisihan maksimum kira-kira 5%. 

 



170 

 

REFERENCES 

Abbasian, A.A. Amani, J. 2012. Experimental study on the effect of TiO2/water 

nanofluid on heat transfer and pressure drop. Experimental Thermal and Fluid 

Science. 44: 520-533.  

Abdelrahman, M. Fumeaux, P. Suter, P. 1979. Study of solid-gas-suspensions used for 

direct absorption of concentrated solar radiation. Solar Energy. 22(1): 45-48. 

Ahuja, A.S. 1975. Augmentation of heat transport in laminar flow of polystyrene 

suspensions. Journal of Applied Physics. 46(8): 3408-3416.  

Akoh, H., Tsukasaki, Y. Yaysuya, S. Tasaki, A. 1978. Magnetic properties of 

ferromagnetic ultrafine particles prepared by vacuum evaporation on running oil 

substrate. Journal of Crystal Growth. 45: 495-500. 

Alammar, K., Hu, L.W. 2010. Laminar flow and heat transfer characteristics of 

nanoparticle colloidal dispersions in water. Heat Mass Transfer. 46: 541–546. 

AL-Aswadi, A., Mohammed, H., Shuaib, N. and CAMPO, A. 2010. Laminar forced 

convection flow over a backward facing step using nanofluids. International 

Communications in Heat and Mass Transfer. 37: 950-957. 

Anoop, K.B., Kabelac, S., Sundararajan, T. and Das, S.K. 2009. Rheological 

characteristics of nanofluids: influence of electro viscous effects and particle 

agglomeration. Journal of Applied Physics. 106(3): 034909. 

Anoop, K.B., Sundararajan, T. and Das, S.K. 2009. Effect of particle size on the 

convective heat transfer in nanofluid in the developing region. International 

Journal of Heat and Mass Transfer. 52: 2189-2195.  

ASHRAE. 2005. ASHRAE Handbook: Fundamentals. American Society of Heating, 

Refrigerating, and Air Conditioning Engineers. 

Asirvatham, L.G., Vishal, N., Gangatharan, S.K. and Lal, D.M. 2009. Experimental 

study on forced convective heat transfer with low volume fraction of CuO/water 

nanofluid. Energies. 2: 97-119.  

Baharanchi, A.A. 2013. Application of Nanofluid for Heat Transfer Enhancement. The 

course IEEE-5425 at Florida International University. The Applied Research 

Center of the Florida International University. 

Balla, H.H., Abdullah, S., Roz1izu1kifli, W.M.F. and Sopian, K. 2012. Transfer of 

Nanofluids in Circular Pipes. Journal of Applied Sciences. 12: 1396-1401. 

Batchelor, G.K. 1977. The effect of Brownian motion on the bulk stress in a suspension 

of spherical particles. Journal of Fluid Mechanics. 83(1): 97–117. 

Bejan, A. 2004. Convection Heat transfer. New York: John Wiley and Sons Inc. 

Bozorgan, N., Krishnakumar, K. and Bozorgan, N. 2012. Numerical Study on 

Application of CuO-Water Nanofluid in Automotive Diesel Engine Radiator. 

Modern Mechanical Engineering. 2: 130-136. 

Brinkman, H.C. 1952. The viscosity of concentrated suspensions and solution. Journal 

of Chemical Physics. 20: 571–581. 



171 

 

BROOKFIELD, R/S-CPS Rheometer Manual Number M08-218. 2013. Massachusetts: 

Brookfield Engineering Laboratories Inc. 

Bruggeman, V. D. 1935. Berechnung verschiedener physikalischer Konstanten von 

heterogenen Substanzen. I. Dielektrizitätskonstanten und Leitfähigkeiten der 

Mischkörper aus isotropen Substanzen. Annalen der Physik, 416(7): 636-664. 

Buongiorno, J. 2006. Convective transport in nanofluids. Journal of Heat Transfer. 128: 

240-250. 

Chandrasekar, M., Suresh, S. and Senthilkumar, T. 2012. Mechanisms proposed 

through experimental investigations on thermophysical properties and forced 

convective heat transfer characteristics of various nanofluids–A review. 

Renewable and Sustainable Energy Reviews. 16: 3917-3938. 

Chein, R. and Chuang, J. 2007. Experimental microchannel heat sink performance 

studies using nanofluids. International Journal of Thermal Sciences. 46: 57-66.  

Chen, H., Ding, Y., He, Y. and Tan, C. 2007. Rheological behaviour of ethylene glycol 

based titania nano-fluids. Chemical Physical Letters. 444(4): 333–337. 

Chen, H., Yang, W., He, Y., Ding, Y., Zhang, L., Tan, C., Lapkin, A.A. and Bavykin, 

D.B. 2008. Heat transfer and flow behavior of aqueous suspensions of titanate 

nanotubes (nanofluids). Powder Technology. 183: 63-72.  

Chenault, C.F., Beran, P.S., Bowersox, R.D., Beskok, A. and Karniadakis, G.E. 1994. 

Simulation of heat and momentum transfer in complex microgeometries. 

Journal of thermophysics and heat transfer. 8: 647-655. 

Choi, S.U. 2008. Nanofluids: A new field of scientific research and innovative 

applications. Heat Transfer Engineering. 29: 429-431. 

Choi, S.U. 1995. Enhancing thermal conductivity of fluids with nanoparticles, 

Developments and Applications of Non-Newtonian Flows. 231: 99-105. 

Chon, C.H., Kihm, K.D., Lee, S.P. and Choi, S.U.S. 2005. Empirical correlation finding 

the role of temperature and particle size for nanofluid (Al2O3) thermal 

conductivity enhancement. Applied Physics Letters. 87: 153107-1-153107.  

Coleman, H.W. and Steele, W.G. 2009. Experimentation, validation, and uncertainty 

analysis for engineers (3rd Ed). Hoboken, New Jersey, John Wiley, Sons Inc., 

USA. 

Das, S.K., Choi, S.U. and Yu, W. 2007. Nanofluids Science and Technology. John 

Wiley and Sons, Inc.  

Das, S.K., Putra, N. and Roetzel, W. 2003. Pool boiling characteristics of nanofluids. 

International Journal of Heat and Mass Transfer I. 46(5): 851–862. 

Das, S.K., Putra, N., Theisen, P. and Roetzel, W. 2003. Temperature dependence of 

thermal conductivity enhancement for nanofluids. Journal of Heat Transfer. 

125: 567-574. 

Davis, R.H. 1986. The effective thermal conductivity of a composite material with 

spherical inclusions. International Journal of Thermophysics. 7: 609-620. 



172 

 

Ding, Y., Alias, H., Wen, D. and Williams, R.A. 2006. Heat transfer of aqueous 

suspension of carbon nanotubes (CNT nanofluids). International Journal of 

Heat and Mass Transfer. 49: 240-250.  

Duan, F., Kwek, D. and Crivoi, A. 2011. Viscosity affected by nanoparticle aggregation 

in Al2O3-water nanofluids. Nanoscale Research Letters. 6: 248. 

Duangthongsuk, W. and Wongwises, S. 2009. Heat transfer enhancement and pressure 

drop characteristics of TiO2/water nanofluid in a double-tube counter flow heat 

exchanger. International Journal of Heat and Mass Transfer. 52: 2059-2067. 

Duangthongsuk, W. and Wongwises, S. 2012. A dispersion model for predicting the 

heat transfer performance of TiO2-water nanofluids under a laminar flow regime. 
International Journal of Heat and Mass Transfer. 55: 3138-3146. 

Duangthongsuk, W. and Wongwises, S. 2010. An experimental study on the heat 

transfer performance and pressure drop of TiO2-water nanofluids flowing under 

a turbulent flow regime. International Journal of Heat and Mass Transfer. 53: 

334-344. 

Dahman, O.A.K. 2011. Experimental investigation of heat transfer characterization for 

CNT-nanofluid in heat exchangers. Master of Science, King Fahd University of 

petroleum and minerals, Dhahran, Saudi Arabia. 

Eastman, J.A., Phillpot, S.R., Choi, S.U. and Keblinski, P. 2004. Thermal transport in 

nanofluids. Annual Review of Materials Research. 34: 219–246. 

Einstein, A. 1906. Eine neue Bestimmung der Moleküldimensionen. Annalen der 

Physik. 324(2): 289-306. 

Fan, D.U.Y., Zhen, L.V.Y., Quan, Z.J., Xin, L.Y. and Rong, L. 2010. Breakdown 

Properties of Transformer Oil-based TiO2 Nanofluid. Conference on Electrical 

Insulation and Dielectric Phenomena. 3-6. 

Frankel, N. and Acrivos, A. 1967. On the viscosity of a concentrated suspension on 

solid spheres. Chemecal Engineering Science. 22(6): 847–853. 

Garg, P., Alvarado, L., Marsh, C., Carlson, T.A. and Kessler, D.A. 2009. An 

experimental study on the effect of ultrasonication on viscosity and heat transfer 

performance of multi-wall carbon nanotube-based aqueous nanofluids. 

International Journal of Heat and Mass Transfer. 52: 5090-5101.  

Ghadimi, A., Saidur, R. and Metselaar, H.S. 2011. A review of nanofluid stability 

properties and characterization in stationary conditions. International Journal of 

Heat and Mass Transfer. 54(17): 4051-4068. 

Gherasim, I., ROY, G., Nguyen, C.T. and Vo-Ngoc, D. 2009. Experimental 

investigation of nanofluids in confined laminar radial flows. International 

Journal of Thermal Sciences. 48: 1486-1493. 

Gillies, E.R. and Fréchet, J.M.J. 2002. Designing macromolecules for therapeutic 

applications: polyester dendrimer-poly (ethylene oxide) bow-tie hybrids with 

tunable molecular weight and architecture. Journal of the American Chemical 

Society. 124(47): 37-46. 

Graham, A.L. 1981. On the viscosity of suspensions of solid spheres. Applied Science 

Research. 37(3): 275–286. 



173 

 

Green, D. and Perry, R. 2008. Perry’s Chemical Engineers’ Handbook. McGraw-Hill, 

New York, NY, USA. 

Gunnasegaran, P., Shuaib, N.H. and Abdul Jalal, M. 2012. The Effect of Geometrical 

Parameters on Heat Transfer Characteristics of Compact Heat Exchanger with 

Louvered Fins. ISRN Thermodynamics. 2012(832708): 1-10. 

Guo, S.S., Luo, Z.Y., Wang, T., Zhao, G.F. and Cen, K.F. 2006. Viscosity of 

monodisperse silica nanofluids. Bulletin of the Chinese Ceramic Society. 25(5): 

52–55. 

Gupta, S.S., Siva, V.M., Krishnan, S., Sreeprasad, T., Singh, P.K., Pradeep, T. and Das, 

S.K. 2011. Thermal conductivity enhancement of nanofluids containing 

graphene nanosheets. Journal of Applied Physics. 110(8): 084302-084306. 

Hamilton, R.L. and Crosser, O.K. 1962. Thermal conductivity of heterogeneous two-

component systems. Industrial, Engineering Chemistry Fundamentals, 1(3): 

187-191. 

He, Y., Jin, Y., Chen, H., Ding, Y., Cang, D. and Lu, H. 2007. Heat transfer and flow 

behavior of aqueous suspensions of TiO2 nanoparticles (nanofluids) flowing 

upward through a vertical pipe. International Journal of Heat and Mass 

Transfer. 50: 2272-2281. 

Heris, S.Z., Noie, S.H., Talaii, E. and Sargolzaei, J. 2011. Numerical investigation of 

Al2O3/water nanofluid laminar convective heat transfer through triangular ducts. 

Nanoscale research letters. 6: 1-10. 

Heris, S.Z., Esfahany, M.N. and Etemad, S.G. 2007. Experimental investigation of 

convective heat transfer of Al2O3/water nanofluid in circular tube. International 

Journal of Heat and Fluid Flow. 28(2): 203-210.  

Hiemenz, P.C. 1977. Principles of Colloid and Surface Chemistry. Marcel Dekker. 

Hojjat, M., Etemad, S. G., Bagheri, R., and Thibault, J. 2011. Thermal conductivity of 

non-Newtonian nanofluids: Experimental data and modeling using neural 

network. International Journal of Heat and Mass Transfer. 54: 1017-1023. 

Holman, J. P. 2012. Experimental methods for engineers.7/E. McGraw-Hill. 

Hong, K.S., Hong, T.K. and Yang, H.S. 2006. Thermal conductivity of Fe nanofluids 

depending on the cluster size of nanoparticles. Applied Physics Letters. 88: 

031901.  

Hong, S.W. and Bergles, A.E. 2010. Augmentation of Laminar Flow Heat Transfer in 

Tubes by Means of Twisted-Tape Inserts. J. of Heat Transfer. 98(2): 1-6. 

Hunt, A.J. 1978. Small particle heat exchangers. Lawrence Barkeley National 

Laboratory.  

Hunter, R.J. 2004. Foundations of Colloid Science. 2nd, Oxford Clarendon Press.   

Hwang, K.S., Jang, S.P. and Choi, S. 2009. Flow and convective heat transfer 

characteristics of water-based Al2O3 nanofluids in fully developed laminar flow 

regime. International Journal of Heat and Mass Transfer. 52: 193-199. 

http://heattransfer.asmedigitalcollection.asme.org/solr/searchresults.aspx?author=S.+W.+Hong&q=S.+W.+Hong
http://heattransfer.asmedigitalcollection.asme.org/solr/searchresults.aspx?author=A.+E.+Bergles&q=A.+E.+Bergles
http://heattransfer.asmedigitalcollection.asme.org/issue.aspx?journalid=124&issueid=27399


174 

 

Ijam, A., Saidur, R. and Ganesan, P. 2012. Cooling of minichannel heat sink using 

nanofluids. International Communications in Heat and Mass Transfer. 39(8): 

1188-1194. 

Incropera, F.P., Lavine, A.S. and DeWitt, D. P. 2011. Fundamentals of Heat and Mass 

Transfer. John Wiley and Sons Incorporated. 

Izadi, M., Behzadmehr, A., and Jalali-Vahida, D. 2009. Numerical study of developing 

laminar forced convection of a nanofluid in an annulus. International Journal of 

Thermal Sciences. 48: 2119-2129. 

Jeffre, P.K. and  Daved, G.C. 2005. Nanofluids for thermal transport. Materials today, 

8: 36-44. 

Jung, J.Y., Oh, H.S. and Kwak, H.Y. 2009. Forced convective heat transfer of 

nanofluids in microchannels. International Journal of Heat and Mass Transfer. 

52: 466-472.  

Karni, J., Kribus, A., Rubin, R. and Doron, R. 1998. The Porcupine: A Novel High-Flux 

Absorber for Volumetric Solar Receivers. Journal of Solar Energy Engineering. 

120(2): 85-95. 

Karni, J., Kribus, A., Rubin, R. and Doron, P. 1998. The Porcupine: A novel high-flux 

absorber for volumetric solar receivers. Transactions-American Society of 

Mechanical Engineers Journal of Solar Energy Engineering. 120: 85-95. 

Kays, W.M., Crawford, M.E. and Weigand, B. 1993. Convective heat and mass 

transfer. New York: McGraw-Hill. 

Kim, D., Kwon, Y., Cho, Y., Li, C., Cheong, S., Hwang, Y., Lee, J., Hong, D. and 

Moon, S. 2009. Convective heat transfer characteristics of nanofluids under 

laminar and turbulent flow conditions. Current Applied Physics. 9: 119-123.  

Kulkarni, D. P., Namburu, P.K., Bargar, H.E. and Das, D.K. 2008. Convective heat 

transfer and fluid dynamic characteristics of SiO2-ethylene glycol/water 

nanofluid. Heat Transfer Engineering. 29(12): 1027-1035.  

Kulkarni, D.P., Vajjha, R.S., Das, D.K. and Oliva, D. 2008. Application of aluminium 

oxide nanofluids in diesel electric generator as jacket water coolant. Applied 

Thermal Engineering. 28:1774–1781. 

Kumar, D.H., Patel, H.E., Kumar, V.R.R., Pradeep, T. and Das, S.K. 2004. Model for 

heat conduction in nanofluids. Physical Review Letters. 93(14): 144301.  

Kumar, P. and Ganesan, R. 2012. A CFD Study of Turbulent Convective Heat Transfer 

Enhancement in Circular Pipe flow. World Academy of Science, Engineering 

and Technology. 68: 457-464. 

Lee, J.H., Hwang, K.S., Jang, S.P., Lee, B.H., Kim, J.H., Choi, S.U.S. and Choi, C.J. 

2008. Effective viscosities and thermal conductivities of aqueous nanofluids 

containing low volume concentrations of Al2O3 nanoparticles. International 

Journal of Heat and Mass Transfer. 51(11): 2651-2656. 

Lee, J. and Mudawar, I. 2007. Assessment of the effectiveness of nanofluids for single-

phase and two-phase heat transfer in micro-channels. International Journal of 

Heat and Mass Transfer. 50(3): 452-463. 



175 

 

Lee, S. Choi, S.U., Li, S. and Eastman, J.A. 1999. Measuring thermal conductivity of 

fluids containing oxide nanoparticles. Journal of Heat Transfer. 121: 280-289.  

Leong, K., Saidur, R., Mahlia, T. and Yau, Y. 2012. Modeling of shell and tube heat 

recovery exchanger operated with nanofluid based coolants. International 

Journal of Heat and Mass Transfer. 55: 808-816. 

Levy, L., Sahoo, Y., Kim, K.S., Bergey, E.J. and Prasad, P.N. 2002. Nanochemistry: 

Synthesis and Characterization of Multifunctional Nanoclinics for Biological 

Applications. Chemistry of Materials. 14(9): 3715-3721.  

Li, C.H. and Peterson, G.P. 2006. Experimental investigation of temperature and 

volume fraction variations on the effective thermal conductivity of nanoparticle 

suspensions (nanofluids). Journal of Applied Physics. 99(8): 084314. 

Li, Q., and  Xuan, Y. 2002. Convective heat transfer and flow characteristics of Cu–

water nano fluid. Science in China. 45: 408-416. 

Li, Y., Jiang, X., Huang, X., Jia, J. and Tong, J. 2010. Optimization of high-pressure 

shell-and-tube heat exchanger for syngas cooling in an IGCC. International 

Journal of Heat and Mass Transfer. 53: 4543-4551. 

Lin, C.N., Liu, Y.W. and Leu, J.S. 2008. Heat transfer and fluid flow analysis for plate-

fin and oval tube heat exchangers with vortex generators. Heat Transfer 

Engineering. 29: 588-596. 

Liu, L., Kim, E.S., Park, Y.G. and Jacobi, A.M. 2012. The potential impact of nanofluid 

enhancements on the performance of heat exchangers. Heat Transfer 

Engineering. 33: 31-41. 

Liu, M.S., Lin, M.C., Huang, I.T. and Wang, C.C. 2006. Enhancement of thermal 

conductivity with CuO for nanofluids. Chem Eng Technol. 29: 72–77. 

Loaiza, J.C., Pruzaesky, F.C. and Parise, J. A. 2010. A Numerical Study on the 

Application of Nanofluids in Refrigeration Systems. International Refrigeration 

and Air Conditioning Conference. Brazil, July 12-15: 1-8.  

Lundgren, T. S. 1972. Slow flow through stationary random beds and suspensions of 

spheres. Journal of Fluid Mechanics. 51(2): 273-299.  

Lv, Y.Z., Wang, L.F., Li, X.X., Du, Y.F., Zhou, J.Q. and Li, C.R. 2011. Experimental 

investigation of breakdown strength of mineral oil-based nanofluids.  IEEE 

International Conference on. 26-30 June: 1-3.  

Mahbubul, I.M. Saidur, R. and Amalina, M.A. 2010. Latest developments on the 

viscosity of nanofluids. International Journal of Heat and Mass Transfer. 55: 

874–885. 

Manglik, R.M. 2003. Heat transfer enhancement. Heat Transfer Handbook, John Wiley 

and Sons.  

Masoumi, N., Sohrabi, N. and Behzadmeh, A. 2009. A new model for calculating the 

effective viscosity of nanofluids. Journal of Physics D: Applied Physics. 42: 

055501. 

 



176 

 

Masuda, H., Ebata, A., Teramae, K. and Hishinuma, N. 1993. Alternation of thermal 

conductivity and viscosity ofliquid by dispersing ultra-fine particles (dispersion 

of γ-Al2O3, SiO2, and TiO2 ultrafine particles), Netsu Bussei (Japan). 4: 227-

233.  

Maxwell, J.C. 1904. A treatise on electricity and magnetism. Oxford: Clarendon.  

Merabia, S., Keblinski, P., Joly, L., Lewis, L.J. and Barrat, J.L. 2009. Critical heat flux 

around strongly heated nanoparticles. Physical Review E, 79(2): 021404. 

Mital, M. 2012. Analytical analysis of heat transfer and pumping power of laminar 

nanofluid developing flow in microchannels. Applied Thermal Engineering. 

50(1): 429-436. 

Mohammed, H.A., Gunnasegaran, P. and  Shuai, N.H. 2010. Heat transfer in rectangular 

microchannels heat sink using nanofluids. International Communications in 

Heat and Mass Transfer. 37(10). 1496–1503. 

Mohammed, H., Bhaskaran, G., Shuaib, N. and Abu-mulaweh, H.I. 2011. Influence of 

nanofluids on parallel flow square microchannel heat exchanger performance. 

International Communications in Heat and Mass Transfer. 38: 1-9. 

Mohammed, H.A., Husam, A.H.,  and Wahid, M.A. 2013. Heat transfer enhancement of 

nanofluids in a double pipe heat exchanger with louvered strip inserts. 

International Communications in Heat and Mass Transfer. 40: 36–46 

Murshed, S.M.S., Leong, K.C. and Yang, C. 2008. Investigations of thermal 

conductivity and viscosity of nanofluids. International Journal of Thermal 

Science. 47: 560–568. 

Murshed, S.M.S., Leong, K.C. and Yang C. 2008. Thermophysical and electro kinetic 

properties of nanofluids – A critical review, Applied Thermal Engineering. 28: 

2109–2125. 

Murshed, S., Leong, K. and Yang, C. 2006. Thermal conductivity of nanoparticle 

suspensions (nanofluids), in:  Emerging Technologies-Nanoelectronics. IEEE 

Conference on, 10-13 Jan: 155-158. 

Murshed, S.S., Leong, K.C., Yang, C. and Nguyen, N.T. 2008. Convective heat transfer 

characteristics of aqueous tio 2 nanofluid under laminar flow conditions. 

International Journal of Nanoscience. 7: 325-331. 

Nagar, M., Dwivedi, S.K. and Agrwal, G. 2012. A Review on Nanofluid and its 

Application. International Journal of Pharmacy Research Science. 1: 297-327. 

Namburu, P., Kulkarni, D., Dandekar, A. and Das, D. 2007. Experimental investigation 

of viscosity and specific heat of silicon dioxide nanofluids. Micro and Nano 

Letters. 2(3): 67-71. 

Nguyen, C.T., Desgranges, F., Roy, G., Galanis, N., Maré, T., Boucher, S. and Mintsa, 

A.H. 2007. Temperature and particle size dependent viscosity data for water-

based nanofluids Hysteresis phenomenon. International Journal of Heat and 

Fluid Flow. 28:1492-1506. 

Ogugbue, C.C.E. 2009. Non-Newtonian Power Law Fluid Flow in Eccentric Annuli: 

CFD Simulation and Experimental Study. Ph.D Dissertation, University of 

Oklahoma.  

http://www.sciencedirect.com/science/journal/13594311/50/1
http://www.sciencedirect.com/science/article/pii/S0735193310002198
http://www.sciencedirect.com/science/article/pii/S0735193310002198
http://www.sciencedirect.com/science/article/pii/S0735193310002198
http://www.sciencedirect.com/science/journal/07351933
http://www.sciencedirect.com/science/journal/07351933
http://www.sciencedirect.com/science/article/pii/S0735193312002552
http://www.sciencedirect.com/science/article/pii/S0735193312002552
http://www.sciencedirect.com/science/article/pii/S0735193312002552
http://www.sciencedirect.com/science/journal/07351933


177 

 

Oliet, C., Oliva, A., Castro, J., and Segarra C.D.P., 2007. Parametric studies on 

automotive radiators. Applied Thermal Engineering. 27: 2033-2043. 

Otanicar, T.P., Phelan, P.E., Taylor, R.A. and Tyagi, H. 2011. Spatially Varying 

Extinction Coefficient for Direct Absorption Solar Thermal Collector 

Optimization. Journal of Solar Energy Engineering. 133(2): 024501. 

Pak, B.C. and Cho, Y.I. 1998. Hydrodynamic and heat transfer study of dispersed fluids 

with submicron metallic oxide particles. Experimental Heat Transfer. 11: 151-

170.  

Pantzali, M.N., Mouza, A.A. and Paras, S.V. 2009. Investigating the efficacy of 

nanofluids as coolants in plate heat exchangers (PHE). Chemical Engineering 

Science. 64: 3290-3300.  

Park, K.W. and Pak, H.Y. 2002. Flow and heat transfer characteristics in flat tubes of a 

radiator. Numerical Heat Transfer. 41: 19-40. 

Patel, H.E., Das, S.K., Sundararajan, T., Sreekumanran, N.A., George, B. and Pradeep, 

T. 2003. Thermal conductivities of naked and monolayer protected metal 

nanoparticle based nanofluids: manifestation of anomalous enhancement and 

chemical effects. Applied Physics Letters. 83: 2931-2933. 

Paul, J.T. 2010. Heat transfer enhancement by nanofluids in plate heat exchangers. 

http://hdl.handle.net/123456789/773. 

Peiro, J. and Sherwin, S. 2005. Finite difference, finite element and finite volume 

methods for partial differential equations. Netherlands Springer. 1: 1-32.  

Peñas, J.R.V., Ortiz, J.M. and Khayet, M. 2008. Measurement of the thermal 

conductivity of nanofluids by the multicurrent hot-wire method. Journal of 

Applied Physics. 104(4): 044314-044318. 

Peyghambarzadeh, S., Hashemabadi, S., Hoseini, S. and Seifi-Jamnani, M. 2011. 

Experimental study of heat transfer enhancement using water/ethylene glycol 

based nanofluids as a new coolant for car radiators. International 

Communications in Heat and Mass Transfer. 38: 1283-1290. 

Peyghambarzadeh, S., Hashemabadi, S., Naraki, M. and Vermahmoudi, Y. 2012. 

Experimental study of overall heat transfer coefficient in the application of dilute 

nanofluids in the car radiator. Applied Thermal Engineering. 52: 8-16.  

Prasher, R., Song, D. and Wang, J. 2006. Measurement of nanofluid viscosity and its 

implications for thermal applications. Applied Physics Letter. 89: 133108.  

Putnam, S.A., Cahill, D.G. and Braun, P.V. 2006. Thermal conductivity of nanoparticle 

suspensions. Journal of Applied Physics. 99: 084308.  

Putra, N., Thiesen, P. and Roetzel, W. 2003. Temperature dependence of thermal 

conductivity enhancement for nanofluids. Journal of Heat transfer. 125: 567-

574. 

Quaiyum, M.A. 2012. Experimental Investigation of Automatic Transmission Fluid 

(ATF) in an Air Cooled Minichannel Heat Exchanger. MSc Thesis. University 

of Windsor, Canada. 

 

http://hdl.handle.net/123456789/773


178 

 

Raja, M., Arunachalam, R. and Suresh, S. 2012. Experimental studies on heat transfer 

of alumina/water nanofluid in a shell and tube heat exchanger with wire coil 

insert. International Journal of Mechanical and Materials Engineering. 7: 16-

23. 

Rea, U., McKrell, T., Hu, L.W. and Buongiorno, J. 2009. Laminar convective heat 

transfer and viscous pressure loss of alumina-water and zirconia-water 

nanofluids. International Journal of Heat and Mass Transfer. 52: 2042-2048.  

Rhie, C. and Chow, W. 1983. Numerical study of the turbulent flow past an airfoil with 

trailing edge separation. AIAA journal. 21: 1525-1532. 

Rusconi, R., Rodari, E. and Piazza, R. 2006. Optical measurements of the 

thermophysical properties of nanofluids. Applied Physics Letters. 89: 261916.  

Sarkar, J. and Tarodiya, R. 2013. Performance analysis of louvered fin tube automotive 

radiator using nanofluids as coolants. International Journal of 

Nanomanufacturing. 9: 51-65. 

Seyf, H.R. and Mohammadian, S.K. 2011. Thermal and hydraulic performance of 

counter flow microchannel heat exchangers with and without nanofluids. 

Journal of Heat Transfer, 133(8): 1-9. 

Sasmito, A.P., Kurnia, J.C. and Mujumdar, A.S. 2011. Numerical evaluation of laminar 

heat transfer enhancement in nanofluid flow in coiled square tubes. Nanoscale 

research letters. 6: 1-14. 

Schmid, G. 2008. Clusters and Colloids: From Theory to Applications. John Wiley and 

Sons.  

Schwartzberg, A.M. and Zhang, J.Z. 2008. Novel Optical Properties and Emerging 

Applications of Metal Nanostructures. Journal of Physical Chemistry. 112(28): 

10323-10337. 

Segal, V., Hjortsberg, A., Rabinovich, A., Nattrass, D. and Raj, K. 1998. AC (60 Hz) 

and impulse breakdown strength of a colloidal fluid based on transformer oil and 

magnetite nanoparticles. In Electrical Insulation, 1998. Conference Record of 

the IEEE International Symposium on. 2: 619-622. 

Sharma, K.V., Sarma, P.K. Azmi, W.H., Mamat, R. and Kadirgama, K. 2012. 

Correlations to Predict Friction and Forced Convection Heat Transfer 

Coefficients of Water Based Nanofluids For Turbulent Flow In A Tube. 

IJMNTFTP. 3: 1-25. 

Sharma, K.V. Sundar, L.S. and Sarma, P.K. 2009. Estimation of heat transfer 

coefficient and friction factor in the transition flow with low volume 

concentration of Al2O3 nanofluid flowing in a circular tube and with twisted tape 

insert. International Communication in Heat and Mass Transfer. 36: 503-507.  

Steinfeld, A. and Schubnell, M. 1993. Optimum Aperature Size and Operating 

Temperature of a Solar Cavity-Receiver. Solar Energy. 50(1): 19-25. 

Sundar, L.S. and Sharma, K.V. 2008. Thermal conductivity enhancement of 

nanoparticles in distilled water. International Journal of Nanoparticles. 1(1): 

66–75.  

http://heattransfer.asmedigitalcollection.asme.org/solr/searchresults.aspx?author=Hamid+Reza+Seyf&q=Hamid+Reza+Seyf
http://heattransfer.asmedigitalcollection.asme.org/solr/searchresults.aspx?author=Shahabeddin+Keshavarz+Mohammadian&q=Shahabeddin+Keshavarz+Mohammadian
http://heattransfer.asmedigitalcollection.asme.org/issue.aspx?journalid=124&issueid=27919


179 

 

Suresh, S., Chandrasekar, M., Selvakumar, P. and Page, T. 2012. Experimental studies 

on heat transfer and friction factor characteristics of Al2O3/water nanofluid 

under laminar flow with spiralled rod inserts. International Journal of 

Nanoparticles. 5: 37-55. 

Taylor, R.A. 2011. Applicability of nanofluids in high flux solar collectors. Journal of 

Renewable and Sustainable Energy. 3(2): 023104. 

Taylori, R., Coulombe, S. and Otanicar, T. 2012. Critical review of the novel 

applications and uses of nanofluids. Proceedings of the ASME 3rd 

Micro/Nanoscale Heat, Mass Transfer International Conference, USA. 

Tien, C. L. 1988. Thermal Radiation in Packed and Fluidized Beds. Trans. of the ASME. 

110: 1230-1242. 

Timofeeva, V.E., Gavrilov, N.A., McCloskey, M.J., Tolmachev, V.Y., Sprunt, S., 

Lopatina, M.L. and Selinger, V.J. 2007. Thermal conductivity and particle 

agglomeration in alumina nanofluids: experiment and theory. Physics Reverse 

Energy. 76: 061203. 

Tiwari, S. 2012. Evaluation of Thermophysical Properties, Friction Factor and Heat 

Transfer of Alumina Nanofluid Flow in Tubes. Master of Science, University of 

North Dakota, USA. 

Touloukian, Y.S. and Witt, D. 1970. Thermophysical properties of matter-the TPRC 

data series. Thermal radiative properties-metallic elements and alloys. 

Thermophysical and Electronic Properties Information Center. 7. 

Tu, J., Inthavong, K. and Ahmadi, G. 2013. Computational Fluid and Particle 

Dynamics in the Human Respiratory System. 2
nd

 edition, Springer. 

Vajjha, R.S. and Das, D.K. 2009. Specific heat measurement of three nanofluids and 

development of new correlations. Journal of Heat Transfer. 131: 1–7. 

Venerus, D.C., Kabadi, M.S., Lee, S. and Luna, V.P. 2006. Study of thermal transport 

in nanoparticle suspensions using forced Rayleigh scattering. Journal of Applied 

Physics. 100: 094310.  

Vollath, D. 2007. Plasma synthesis of nanoparticles. Kona 25: 39-55. 

Wang, X., Xu, X. and Choi, S. 1999. Thermal conductivity of nanoparticle–fluid 

mixture. Journal of Thermophysics and Heat Transfer. 13: 474-480. 

Wang, X.Q. and Majumdar, S.A. 2007. Heat transfer characteristics of nanofluids: a 

review. International Journal of Thermal Science. 46: 1-19. 

Wen, D. and Ding, Y. 2004. Experimental investigation into convective heat transfer of 

nanofluids at the entrance region under laminar flow conditions. International 

Journal of Heat and Mass Transfer. 47(24): 5181-5188. 

Wen, D.S. and Ding, Y.L. 2004. Effective thermal conductivity of aqueous suspensions 

of carbon nanotubes (nanofluids). Journal of Thermophysics and Heat Transfer. 

18: 481-485.  

Williams, W., Buongiorno, J. and Hu, L.W. 2008. Experimental investigation of 

turbulent convective heat transfer and pressure loss of alumina/water and 

zirconia/water nanoparticle colloids (nano-fluids) in horizontal tubes. Journal of 

Heat Transfer. 130: 1-7. 



180 

 

Wong, K.V. and De, L.O. 2010. Applications of nanofluids: current and 

future. Advances in Mechanical Engineering. 2010(519659): 1-11.  

Xie, H., Chen, L. and Wu, Q. 2008. Measurements of the viscosity of suspensions 

(nanofluids) containing nanosized Al2O3 particles. High Temperature High 

Pressure. 37: 127-139. 

Xie, H., Wang, J., Xi, T., Liu, Y. and Ai, F. 2002. Thermal conductivity enhancement 

of suspensions containing Nanosized alumina particles. Journal of Applied 

Physics. 91: 4568-4572. 

Xie, H., Yu, W., Li, Y. and Chen, L. 2011. Discussion on the thermal conductivity 

enhancement of nanofluids. Nanoscale research letters. 6(1): 124. 

Xing, K. 2007. Numerical Investigation on the Heat Transfer Enhancement Using 

Micro/Nano Phase-Change Particulate Flow. PhD thesis, FIU Electronic Theses 

and Dissertations: paper 28.   

Xuan, Y. and Li, Q. 2003. Investigation on convective heat transfer and flow features of 

nanofluids. Journal of Heat Transfer. 125: 151-155.  

Xuan, Y. and Roetzel, W. 2000. Conceptions for heat transfer correlation of nanofluids. 

International Journal of Heat Mass Transfer. 43: 3701–3707. 

Yadav, J. and Singh, B.R. 2011. Study on Performance Evaluation of Automotive 

Radiator. S-JPSET. 2229: 7111. 

Yang, Y., Zhang, G., Grulke, E.A., Anderson, W.B. and Wu, G. 2005. Heat transfer 

properties of nanoparticle-in-fluid dispersions (nanofluids) in laminar flow. 

International Journal of Heat and Mass Transfer. 48: 1107-1116.  

You, S.M., Kim, J.H. and Kim, K.H. 2003. Effect of nanoparticles on critical heat flux 

of water in pool boiling heat transfer. Applied Physics Letter. 83(16): 3374-

3376.  

Zamzamian, A., Oskouie, S.N., Doosthoseini, A., Joneidi, A. and Pazouki, M. 2011. 

Experimental investigation of forced convective heat transfer coefficient in 

nanofluids of Al2O3/EG and CuO/EG in a double pipe and plate heat exchangers 

under turbulent flow. Experimental Thermal and Fluid Science. 35: 495–502. 

Zhou, S.Q. and Ni, R. 2008. Measurement of the specific heat capacity of water-based 

Al2O3 nanofluid. Applied Physics Letter. 92: 1–3. 

Zhu, D., Li, X. Wang, N., Wang, X., Gao, J. and Li, H. 2009. Dispersion behavior and 

thermal conductivity characteristics of Al2O3-H2O nanofluids. Current Applied 

Physics. 9: 131-139. 

Zirakzadeh, H., Mashayekh, A., Bidgoli, H.N. and Ashjaee, M. 2012. Experimental 

investigation of heat transfer in a novel heat sink by means of alumina 

nanofluids. Heat Transfer Research. 43: 709-720. 

 

 

 

 



181 

 

LIST OF PUBLICATIONS 

 

JOURNAL PAPERS  

 

1. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2014. A review of 

forced convection heat transfer enhancement and hydrodynamic characteristics of 

a nanofluid. Renewable and Sustainable Energy Reviews, (Elsevier). 29: 734–743. 

(IF=5.627) 
2. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2013. The effect of 

cross sectional area of tube on friction factor and heat transfer nanofluid turbulent 

flow. International Communications in Heat and Mass Transfer, (Elsevier). 47: 

49–55. (IF=2.316) 

3. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2013. The Effect of 

Nanofluid Volume Concentration on Heat Transfer and Friction Factor inside a 

Horizontal Tube. Journal of Nanomaterials (Hindawi). 2013(859563):1-12. 

(IF=1.5) 
4. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2013. Heat Transfer 

Enhancement with Nanofluids – A Review. Journal of Mechanical Engineering 

and Sciences. 4: 452-461. 

5. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2013. Experimental 

Measurement of Nanofluids Thermophysical properties. International Journal of 

Automotive and Mechanical Engineering. 7: 850-863. (IF=0.598)  

6. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2014. Study of forced 

convection nanofluid heat transfer in the automotive cooling system. Case Studies 

in Thermal Engineering (Elsevier). 2: 50-61. (Scopus) 

7. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2014. Heat transfer 

augmentation of a car radiator using nanofluids. Heat Mass Transfer, (Springer). 

DOI 10.1007/s00231-014-1369-2. (IF=1.6) 

8. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2014. Hydrodynamic 

and Heat Transfer Enhancement by Using Nanofluids through a Horizontal 

Straight Heated Tube. Engineering Application of Computational Fluid 

Dynamics. (In Press). (IF=1.2) 

9. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2014. Heat transfer 

enhancement by using nanofluids in an automotive cooling system. International 

Communications in Heat and Mass Transfer, (Elsevier). 53: 195-202. (IF=2.316) 

10. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2014. Augmentation of 

heat transfer by using SiO2 nanofluid in a car radiator. Experimental Heat 

Transfer, (Taylor and Frances). (In Press). (IF=1.32) 

11. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2014. The Overall 

Thermo-Hydraulic Performance of Car Radiator Using SiO2 Nanofluid. Thermal 

Science and Engineering Applications, (ASME). (In Press) (IF=0.54) 

12. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2014. Heat Transfer 

Enhancement with Elliptical Tube under Turbulent Flow TiO2-Water Nanofluid. 

J. Thermal Science. doi:10.2298/TSCI130204003H, 3-3. (IF=1.03)  

 

 

http://www.doiserbia.nb.rs/Article.aspx?ID=0354-98361400003H


182 

 

13. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2014. Heat Transfer 

Augmentation Using TiO2 Nanofluid in the Automotive Cooling System. 

International Journal of Automotive and Mechanical Engineering. (In Press). 

(IF=0.598) 
14. Hussein, A.M., Zarina A. J., Bakar, R.A., Kadirgama, K. 2014. Thermal Energy 

Enhancement of a Car Radiator by Using Nanofluid. International Journal of 

Scientific Research. (In Press). (IF=1.645) 

15. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2014. Heat transfer 

augmentation under turbulent nanofluid flow in a horizontal heated flattened tube. 

International Journal of Thermal Science. (Under review). (IF=2.47) 

16. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2013. An experimental 

and computational study of forced convection nanofluid heat transfer in the 

automotive cooling system. Heat Transfer Research. (Under review). (IF=0.4) 

17. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2013. Heat transfer 

enhancement using SiO2 nanofluid in a car radiator. Experimental Thermal and 

Fluid Science. (Under review). (IF=1.595 ) 

18. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2013. Thermal energy 

enhancement of car radiator using nanofluid. Taylor and Frances. (Under review) 

(IF=1.32)  
19. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2014. Thermal 

conductivity and viscosity measurements of TiO2 nanoparticles suspended in 

different base fluids. International Journal of Thermal Sciences. (Under review). 

(IF=2.47) 

20. Hussein, A.M., Bakar, R.A., Kadirgama, K., MING, G.L., Yusaf, T. 2014. An 

experimental and computational study of nanofluid friction factor and convection 

heat transfer in the automotive cooling system. Advanced Mechanical 

Engineering. (Under review). (IF=1.224) 

 

CONFERENCE PAPERS  

 

1. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2013. Simulation 

Study of Turbulent Convective Heat Transfer Enhancement in Heated Tube Flow 

Using TiO2-Water Nanofluid. International Conference on Mechanical 

Engineering Research (ICMER2013), 1-3 July 2013 Bukit Gambang Resort City, 

Kuantan, Pahang, Malaysia.  

2. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2013. Friction factor 

and heat transfer enhancement through a heated tube under turbulent nanofluids 

flow. AEDCEE2013, Thailand.  

3. Hussein, A.M., Sharma, K.V. Bakar, R.A., Kadirgama, K. 2013. Simulation 

Study of Turbulent Convective Heat Transfer Enhancement in Heated Tube Flow 

Using TiO2-Water Nanofluid. IOP Conf. Series: Materials Science and 

Engineering 50 (2013). Malaysia. 

4. Hussein, A.M., Bakar, R.A., Kadirgama, K., Ming, G.L. 2014. Heat transfer 

augmentation for the car radiator by using nanofluid. MRE Conference 2014. 

Malaysia.   

 


