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 Introduction
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 Droplet Generation
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 Junctions used in Current Study
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 Fluids and Volumetric Flow Rates (ml/h)

Microchannel

T-Junction Cross Junction

Fluid

Silicone Oil 0.1<Qd<100 0.3<Qc<56.8

Water 5<Qc<120 0.01<Qd<48

Water + 2 wt% Tween 20 1<Qc<25 0.01<Qd<48

0.2 wt% Xanthan gum 5<Qc<30 -

0.2 wt% Xanthan gum + T 1<Qc<20 0.01<Qd<3

0.3 wt% Xanthan gum + T - 0.01<Qd<3

0.4 wt% Xanthan gum + T - 0.01<Qd<3

0.5 wt% Xanthan gum 5<Qc<30 -

0.5 wt% Xanthan gum + T 1<Qc<20 0.01<Qd<3
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 Experimental Apparatus

1) Inverted Microscope

2a) Mercury Lamp

2b) COB LED Lamp

3) Air Immersion Lens

4) High-Speed Camera (up to 

5000 f/s)

5) LCD Monitor

6) PC & Software Unit

7) Microchannel

8) Gastight Syringe for 

Dispersed Phase

9) Gastight Syringe for 

Continuous Phase

10)Syringe Pump Cole-Parmer

11)Syringe Pump Harvard 

PHD4400



 Process of Edge Detection by Matlab Code

1) Raw Image (A)

2) Complement of the Channel (A0)

3) Gray Image (A+A0)

4) Saturated Image

5) Binary Image

6) Edge Detection (Canny Method)

 Droplet Travelling in Time
 Droplets travels through the junction during the 

time Δt
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 T-Junction
at the junction out of junction

0% Tween 20

1% Tween 20
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DTJ DDC PF
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 Micro Cross-Junction

DCJ DDC PF

α
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SR DR JR

Cac



 Breakup Mechanism
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 Capability of Microchannels
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Water 0.3 wt% Xanthan gum + T



 Conclusion
 The generation of droplets of Newtonian and non-Newtonian fluids in three 

commercial microjunctions has been experimentally studied.

 The post-processing method via Matlab code has been illustrated in detail.

 Three different flow regimes, namely DCJ, DDC and PF, in low continuous flow 

rates and three other flow regimes, SR, DR and JR for a wide range of flow rates 

are observed.

 The polydispersity of the generated droplets is in an acceptable range for the 

majority of the experiments.

 It is so crucial to select the best range of volumetric flow rates for each set of 

experiments in sense of repeatability of the drop diameter
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