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Abstract: In this thesis, mixing of laminar flows of Copper — water, Titanium Dioxide
— water and Titanium Dioxide — Carboxymethyl cellulose aqueous solution nanofluids
in a passive injection micromixer has been studied, numerically. Both Newtonian and
non-Newtonian base fluid has been investigated. Single or double injection flows
without or with baffles in a micromixer with isothermal walls have been used. Mixture
two-phase model has been used to simulate the nanofluid flow inside micromixer. A
FORTRAN code has been written to solve the governing equations. A modified SOR
method has been used to decrease the computation time, considerably. The effect of
main inlet mass flow rate and mass flow rate ratio, number of injection flows, horizontal
distance between injections, volume fraction, temperature, injection orientation, height
of baffles, horizontal distance between baffles and location of baffles on mixing degree
and pressure drop have been investigated. The results show that mixing index and non-
dimensional pressure drop decrease by increasing main inlet mass flow rate. Also
mixing index and pressure drop increase by increasing mass flow rate ratio. The results
indicate that double injection produces better mixing quality than the single one.
Distance between injection flows does not have significant effect on mixing index and
pressure drop. Injection orientation has little effect on mixing index but affects the
pressure drop, considerably. Effect of temperature on mixing index depends on the kind
of nanofluid due to different intensity of thermal diffusion but temperature variation
affects pressure drop for all of the nanofluids. Volume fraction does not have
remarkable effect on pressure drop but has considerable effect on mixing index. The
results indicate that baffles improve mixing index but also increase pressure drop.
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