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3 Equilibrium Molecular Dynamics (EMD)
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1 Shear-thinning
2 Single-Walled Carbon Nano Tube (SWCNT)
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Table 1. The length of the SWCNTSs and the number of their atoms in
different volume fractions of nanoparticles.
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Table2. The charécteristies of modeling nanofluid system with
nanoparticle congentration of 0.734% and the length of the SWCNTs

of 2.5nm.
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Fig. 1. Nanofluid molecular dynamic model: CNT nanoparticle (red-
colored) and surrounding water (blue-colored).
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2 Large-scale Atomic/Molecular Massively Parallel Simulator
(LAMMPS)
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1 Non-Equilibrium Molecular Dynamics (NEMD)
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Fig.3. Fluctuation of the system total energy at T=25°C and a. $=0.125%, b. $=0.5%.
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Fig.4. Schematic of a water molecule in TIP4P/2005 model.
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4 Velocity Verlet algorithm
5 Transferable Intermolecular Potential 4-Points
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Fig. 2. Fluctuation of the system temperature for a specific case
($=0.125%, T= 25 C°).
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Table 3. The used parameters of TIP4P/2005 model of water in this
study [25].
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Fig.5."Comparison’betweenithe MD simulation results and
experimmental [11, 34]and other Ref. [35]
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Fig. 6. Convergence of the shear stress autocorrelation function (SACF) over time for the simulation systems of a. base fluid, b. nanofluid
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1 Chemistry at Harvard Macromolecular Mechanics (CHARMM)
2 Particle-Particle Particle-Mesh (PPPM)
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according to temperature and at different volume fraction of
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