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Abstract
TE
The objectives of the present research were to design and fabricate a novel in-linelirr?pggggg s::rseam
mixer and to study the effects of its operating parameter, i.e., the inlet jet Reynolds number of liquid
foods entering the system, as well as its geometric parameters viz. the ratio of the inlet jet diameter to
the main flow channel diameter (@/D) and the distance between the two pairs of inlet jets to the main
flow channel diameter (§/D), on the mixing characteristics of the mixer as well as the loss of energy

during mixing.

Model foods, i.c., water, 10 percent (w/w) sucrose solution and 20 percent (w/w) sucrose solution were
used in the first part of the experiments. It was found from the study that as the inlet jet Reynolds
number increased, mixing was better in impingement zone(s) and its(their) vicinity. It was aiso observed
that mixing was better with an increase in S/D, while a decrease in d/D led to a better mixing. However,
from the study of the energy loss during mixing (by determining the values of pressure drop), it was
found that the reduced &/D and S/D and an increase in Re; led to an increase in energy loss. From
statistical analysis of the experimental results, it could be concluded that a mixer with S/D = 4.5 is most
appropriate for mixing, both from the mixing quality and the energy loss points of view. This value of
S/D was therefore used to design an industrial mixer for mixing of ingredients in the production of
sweetened flavoured milk in the final part of the study. From the study of the effects of Re; and d/D, it
could be concluded that the most appropriate geometry and operating conditions for an industrial-scale
mixing of the above-mentioned ingredients in the production of sweetened flavoured milk are 5/D = 4.5,

d/D = 0.125 and the jet Reynolds numbers in the range of 16,000 to 24,000.





