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

 

Qfinsoft is delighted to provide this report to Ventrite International on the 

completion of a CFD (Computational Fluid Dynamics) consultancy service.  

 

This document provides results on the Computational Fluid Dynamics modelling of 

the Fire Line FLV EURO 4060 vertical louvre.  

 

The results indicate the following: 

¶ The average discharge coefficient for the 2D profile of the louvre, based on 

an open area of 1.43 meter, is 0.93. 
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2 .  I N t r O DUC t I ON  

 

The following study covers the Computational Fluid Dynamics modelling of the Fire 

Line FLV EURO 4060 Vertical Louvre. The purpose of this study is to determine the 

discharge coefficient of the 2D louvre based on normal flow through an open area 

of 1.43 meters.   

 

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

 

This section provides an overview of the modelling procedures used in the study as 

well as any assumptions made. The geometry was prepared in ANSYSõ pre-

processor ANSYS DesignModeler [1] and solved in ANSYS FLUENT [1]. A softcopy 

drawing of the proposed louvre design were supplied by Ventrite. 

 

Figure 1 displays a cross-section through the louvre. The louvre is modelled as a 

2D slice with no 3D effects perpendicular to the plane. Figure 2 shows a section of 

the mesh used for the analyses. The mesh consists of 256 thousand, mostly 

quadratic, elements with a boundary layer (several layers of thin cells) around all 

the louvre plates. The boundary layer is used to capture the velocity and turbulence 

profiles around the plates more accurately. Figure 3 displays the boundary 

conditions used in the analyses. The top and bottom faces are assumed to be 

symmetry boundaries. This is done so that there is no friction acting on the flow 

going into and coming out of the louvre which will add additional pressure losses. 
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Figure 1: Geometry of the louvre 
 

 
Figure 2: Section of the mesh 
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Figure 3: Modelled domain and boundary conditions 
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The Realizable k-  ʁ turbulence model has been used to account for the turbulence 

effects in the domain. Due to the fine mesh around the plates, enhanced wall 

treatment has been applied for higher accuracy close to the walls. The material 

properties and boundary conditions used in the simulations are summarised in 

Table 1 and Table 2 respectively. The outlet of the domain is modelled as a 

pressure outlet with ambient pressure. The inlet is modelled as a velocity inlet with 

a specified velocity magnitude. A range of velocities were modelled to better 

predict the discharge coefficient. 

 

The discharge coefficient is calculated from the total pressure difference over the 

domain as well as the air density and flow rate. The equation for the discharge 

coefficient is provided below: 

PA

Q
C

D
=

*2

r
     (1) 

 

Where C is the discharge coefficient, Q [m3/s] is the inlet flow rate, A [m2] is the 

cross sectional area (open area), r [kg/m3] is the air density and ɲP [Pa] is the 

pressure drop across the louvre including the static pressure required to accelerate 

the flow to the specified flow rate. The cross sectional areas used for the 

calculations are the opening height of 1.43 meters shown on the drawing. 
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Table 1: Material properties  

Material  Property Value 

Air Density 1.225 kg/m 3 

Viscosity 1.7894e-5 kg/m.s 

 

 

 

 

Table 2: Model boundary conditions 

Boundary Zone Condition Value 

Inlet Velocity magnitude 1, 2, 3, 4, 5 , 7, 10 m/s 

Turbulent intensity 5% 

Turbulent viscosity ratio 10 

Outlet Static pressure outlet Ambient pressure, 101325 Pa 

Turbulent intensity 5% 

Turbulent viscosity ratio 10 
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4 .  r e su l t s  

 
This section covers the results of the CFD simulation of the Fire Line FLW EURO 

4060 Vertical louvre. The results include contours of velocity and pressure, as well 

as velocity vectors and path lines released at the inlet. All images shown are for an 

inlet velocity of 3 m/s, unless otherwise stated.  

 

Figure 4 and Figure 5 display contours of velocity magnitude through the domain 

with a close-up through the louvres displayed in Figure 6. As expected, there are 

areas of low flow at the top and bottom of the louvre where the frame and wind 

deflector plates are. Contours of static pressure are shown in Figure 7. A close-up 

of the static pressure contours is shown in Figure 8. The profiles of the louvre plates 

cause the largest part of the pressure drop through the louvre. Path lines, released 

at the domain inlet are shown in Figure 9 with velocity vectors through the louvre 

shown in Figure 10.   

 

 

Figure 4: Contours of velocity magnitude through the domain for the case with a 

3m/s inlet velocity [m/s] 
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Figure 5: Contours of velocity magnitude through the domain for the case with a 

3m/s inlet velocity [m/s] 
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Figure 6: Close-up of contours of velocity magnitude through the domain for the 

case with a 3m/s inlet velocity [m/s]  
 

 

Figure 7: Contours of static pressure through the domain for the case with a 
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3m/s inlet velocity [Pa] 

 

Figure 8: Close-up of contours of static pressure through the domain for the case 

with a 3m/s inlet velocity [Pa] 

 

 

Figure 9: Path lines, coloured by velocity magnitude, released at the domain inlet 

for the case with a 3m/s inlet velocity [m/s] 
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Figure 10: Velocity vectors, coloured by velocity magnitude, through the domain 

for the case with a 3m/s inlet velocity [m/s] 

 

 

 

 

Table 3 displays the pressure drop across the louvre for all the velocities solved, 

together with the calculated discharge coefficient. The curve-fitted discharge 

coefficient, based on a design height of 1.43 meters, is calculated to be 1.8. 

Figure 11 shows the pressure drop from the CFD simulations on a graph together 

with the calculated pressure drop based on the calculated discharge coefficient.  

  






