CFD Analysis of the Smoke Extraction System of a Mall
Project carried out by student from local UAE University under supervision of senior CFD engineers
www.fluidcodes.com

Fluid Codes Technical Team
Fluid Codes, ANSYS Elite Channel Partner for the Middle East

Introduction

Simulation Domain & Results

Fires in closed shopping-malls that are attended daily by a big

Conclusions
•

number of visitors can cause many fatalities among panicked

At 225 seconds of the fire start, the smoke fills more than
75% of the corridor Z4P3 and it is spreading to atria Z4P2

people running and pushing to get out of the on-fire mall. Due to

and Z5.

the large volume of malls and the complexity of their structure, it

•

is difficult to predict the smoke movement in case of fire. Thus,

After 495 seconds of the fire start, the smoke layer
reaches the average breathing height of 1.5 m in corridor

evacuation plans cannot be set easily.

Z4P3.
Figure 2. Three-dimensional view of the main body of the shopping mall.

•

The objective of this report is to investigate, using ANSYS Fluent

The most dangerous moment in this fire scenario is

software, the effectiveness of the smoke extraction system of the

reached at 900 seconds, when the fire starts to decrease.

Meraas Outlet Village mall under a fire scenario. This shopping-

The smoke fills completely the corridor Z4P3, and the atria

Figure 3. Details of the mesh with 8.1 million of cells,
corresponding to the regions marked in Fig 2

mall has an approximate surface of 6.600,00 m2 and it is located in

Z4P2 and Z5 are filled to half height. However, the
extraction system avoids that the smoke reaches other

Dubai (UAE).

parts of the mall.
•

This project was carried out by students under the supervision of
Fluid Codes technical team as part of an internship.

Computational
aspects

After the fire is totally off (at 1050 sec), the extraction
system needs less than 2.5 minutes to clear completely the
breathing height, and 8 minutes to evacuate the smoke

Figure 4. Top view of the main body of the mall and fire location

until the extraction height.

Table 1. Partial flow rates into the different zones shown in Fig 4.

•

The average temperature outside the kitchen is always
under 55 °C, i.e., 10 °C more than the temperature outside
the mall (45 °C).

• Numerical model: The flow is assumed to be incompressible
using the hypothesis of Boussinesq, to take into account the
buoyancy effects. The standard k-ε turbulence model was used
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Figure 1. Power curve (heat release rate in MW)
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