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Introduction:  
 

Key challenge: Controlled and sustained 

dosing of small quantity of one liquid into 

another, continuously, without a dosing pump  
 

Solution: Venturi based dosing mechanism 

Conclusions:  
 Size of Throat & dosing tube and viscosity of 

    reservoir liquid affect dosage significantly. 
 

 Good agreement between measured and 

    theoretical values of dosage. 
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Figure 3. Effect of cone angle on velocity profiles within a venturi and 
the dosage at various – (a) Throat diameters, (b) Inlet diameters  

Figure 2. A typical design 

of venturi dosing system 

cone angle    pressure drop    dosage  

Methods:  
 

Assumptions: (1) No-slip boundary 

(2) Steady state laminar flow condition 

Results: 
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Figure 4. Effect of dosing tube 

diameter on dosage  

0

10

20

30

40

50

60

1 10 100 1000 10000

Viscosity (cP) 

800 kg/m3

1000 kg/m3

1500 kg/m3

Figure 6. Effect of viscosity of 

reservoir liquid on dosage (at 

various densities) 

Navier-Stokes equation: 

Key focus: Effect of venturi dimensions, flow 

rate through venturi and physical/rheological 

properties of reservoir liquid on dosage. 

Principle of dosing: 

Solved using COMSOL Multiphysics 4.2a, 

CFD module 

Figure 5. Effect of flow rate 

through venturi on dosage  
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Figure 7. Validation of predictions 

with experimental observations 
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Path inside Venturi 

Figure 1. Pressure drop inside a Venturi 

(1) Dimensions of Venturi 

Parameter Effect on Dosage 

Cone angle (Throat diameter)  Non-linear  

Cone Angle (Inlet diameter)   Linear  

Flow through Venturi  Linear  

Dosing tube diameter  Non-linear  

Viscosity of reservoir liquid  Non-linear  

(6) Summary 
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http://www.comsol.com/conference2012/india/

