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"Fluid Plug" Microfluidic Valve for Low Reynolds Number 
Fluid Flow Selector Units
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2. Requirements 
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3. New Operating Principle 
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� Fig. 1. The valve in the OPEN state: reagent fluid 

(red) passes unopposed through the cavities. 
Fig. 2. The CLOSED state: control fluid (blue) forms a
“plug”, reagent fluid (red) is diverted in to the vent. 
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Fig. 3.  The selector unit consisting of an array of the new microfluidics valves. Only one valve
(third from the left) is in the OPEN state (note its missing control flow), allowing flow of the
reagent R3 into the reactor. Other valves are in their CLOSED state, diverting the flow into the
vent exit.
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Fig. 4.  Flowfield in the valve visualised by
addition of red dye (reagent) and blue dye
(control fluid). OPEN state after a
prolonged absence of control action. 

Fig. 5.  Visualised flowfield in the CLOSED 
valve at a proper control Reynolds number.

Fig. 6. Visualised CLOSED state with too
high control Reynolds number: reagent (red)
at the exit (bottom) becomes diluted by the
overspilling control fluid (blue).
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Figs. 7 and 8.  Visualised transition from the CLOSED to the OPEN state after a prologned
valve closure with too large control flow. The reagent (red) only slowly finds its way
through the cavities filled by the control fluid (blue).
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5. Computations 
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Fig. 9.   Processing the flow visualisation pictures to obtain quantitative data: isophot
lines mark the progress of the valve opening at different nondimensional times ��
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Fig. 11.  Flow visualisation of the flows in the complete model of the selector unit
(corresponding to Fig.3).  Too small viscosity of the control fluid (blue) results in
dilution of the reagent in the exit. 

Fig.10  Computed streamlines (at left) in the initial stage of valve closing sequence
(with too small control fluid viscosity) confronted (at right) with flow visualisation
(here with only control fluid dyed). 
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