
 To study the effect of inertia force of the dispersed phase on droplet

generation inside T-junction microchannel

 To investigate the effect of microparticles on droplet generation inside T-

junction microchannel.

 To analyze the effect of surfactant on droplet break-up inside T-junction

microchannel.

Objectives

Bio MEMS

Passive 

method

Active 

method

 The key issues of droplet microfluidics are droplet generation, droplet
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Summary

 The present model leads to a new scaling law that can be used to

predict the size of the droplets in microfluidic channels for both

squeezing and dripping regimes irrespective of the flow rate

ratios.

Analytical Model for predicting droplet size

At critical size when the droplet breaks up, according to Newton’s second law of motion, we can

write, 𝑑(𝑚𝑢)/𝑑𝑡 =  𝐹𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙.

A schematic representation of the shape of 

interface (in top view).

 External forces acting on the interface are;

 Fp = Pressure difference at the leading and trailing edge of the

interface

 Fꞇ = Shear force from the continuous phase

 Fσ = The interfacial tension between oil and distilled water (DIW)

Parameters affecting droplet size
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 Here u is scaled as average of Uc and Ud i.e, 𝑢~(𝑈𝑐 + 𝑈𝑑)/2 = 𝑈𝑑(1 + 𝜑)/2𝜑, as wc and   wd

are equal in our experiment.

 Experiments are conducted over a wide range of Cac (0.0006-

0.2374) and flow rate ratios like ϕ=0.25, 0.5, 1,1.5 for different

continuous phase fluids (Hexadecane oil, Mineral oil, Silicone oil).
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 All the data for a particular viscosity ratio collapses into one curve 

irrespective of the ϕ used.
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