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1 . ex e CU t I V e  SU m m A ry  

 

Qfinsoft is pleased to provide this report to Ventrite International on the completion 

of the CFD (Computational Fluid Dynamics) consultancy service.  

 

This document provides results on the Computational Fluid Dynamics Modelling of 

the Vortex ventilator.  

 

The results of the analyses can be summarised as follows: 

 

¶ There are some dead zones around the deflector plates in the ventilator 

¶ The discharge coefficient based on the duct area is calculated to be 0.347. 

¶ The discharge coefficient based on the open throat area is calculated to be 

0.469. 

 

The current design is a large improvement from the initial design. 
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2 .  I N t r O DUC t I ON  

 

The study involves the analysis and characterisation of the Vortex ventilator. The 

flow patterns through the Vortex ventilator are examined and the discharge 

coefficient is calculated. 
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3 .  m O D e L L IN G S e t U p  

 

This section provides an overview of the modelling techniques used in the study.  

 

ANSYS Fluent [1] was used to solve the CFD simulation. The geometry was 

prepared in ANSYSõ pre-processor GAMBIT [2]. A CAD drawing of the ventilator 

geometry was supplied by Ventrite.  

 
Figure 1 displays the geometry used in this CFD study. Air enters the ventilator from 

the bottom (blue edge, flows through it, and exits at the top (red edge). The yellow 

edge represents the symmetry line. A representative section of the mesh can be 

seen in Figure 2. The mesh consisted of 500 000 quadrilateral elements. 

 

 

Figure 1: Modelled domain 

Open throat area 

Duct area 



 
CFD Modelling of the Vortex Ventilator ð MK4 Rev 2 

Version 1.1 

 
 

  2010-08-03 
  Page 7 of 14 

 

 

 

Figure 2: Representative section of the mesh 

 

The model was simplified to a 2-dimensional section with the ventilator inside a 

duct. A symmetry boundary along the centre of the ventilator (yellow edge) was 

also used in the simulation. A zero slip condition was applied to the walls of the 

duct to ensure that there are no losses in the model, except through the ventilator. 

Table 1 below shows the material properties used in this study. Several runs with 

different inlet velocities were solved to determine a representative discharge 

coefficient. The boundary conditions used in this simulation are summarised in 

Table 2. 

 

Table 1: Material properties 
Property of air Value 

Density 1.225 [kg/m 3] 
Viscosity 1.7894e-5 [kg/m.s] 
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Table 2: Boundary conditions 

Boundary Zone Condition 

Centreline on ventilator Symmetry 
Duct wall No friction 

Velocity inlet 0.5 1.0 1.5  [m/s] 
Pressure outlet Atmosphere 

 

Turbulence was accounted for with the two-equation SST k-ɤ turbulence model. 

 

Four steady state simulations were solved. The case with an inlet velocity of 1.5 

m/s has been solved with two different solvers to determine the effect the solver has 

on the simulation. It was found that the solver does not influence the solution 

significantly. 
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4 .  r e su l t s  

 

This section covers the results for the Vortex ventilator.  

 

The results include contours and vectors of velocity, contours or pressure, and path 

lines through the ventilator. The case with an inlet velocity of 0.5 m/s is used for all 

images.  

 

Figure 3 and Figure 4 show contours of total pressure through the ventilator. There 

is a slight low pressure area above the ventilator. 

 

 

Figure 3: Contours of static pressure [Pa] 
 



 
CFD Modelling of the Vortex Ventilator ð MK4 Rev 2 

Version 1.1 

 
 

  2010-08-03 
  Page 10 of 14 

 

 

Figure 4: Close-up of contours of static pressure [Pa] 
 

 

Contours of velocity magnitude are displayed in Figure 5 and Figure 6. The 

maximum velocity through the ventilator is four times the inlet velocity. Figure 7 

displays velocity vectors coloured by velocity magnitude on the ventilator cross 

section. Path lines coloured by velocity magnitude is shown in Figure 8. The path 

lines indicate dead areas in the flow. 

 

The path line plots and velocity vectors show some areas in the ventilator where the 

air is circulating as well as some dead zones around the deflector plates at the top 

of the ventilator. 
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Figure 5: Contours of velocity magnitude [m/s] 
 

 

Figure 6: Close-up of contours of velocity magnitude [m/s] 
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Figure 7: Vectors of velocity, coloured by velocity magnitude [m/s] 
 

 

Figure 8: Path lines released at the inlet, coloured by velocity magnitude [m/s] 
 

 






