Analysis of ventilation in Central corridor in
UPJR building UPJR using CFD o e
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Abstract

. - P Figure 4 shows the streamlines, in which it can be seen that the exit is through the access doors to the classrooms
To date, the parameters associated with the transmission of SARS-CoV-2 and through the central balcony; the windows show very little air exit. The average velocity inside the corridor was
virus and its disease COVID- 19 have not been fu||y studied []_], [2], [3] It 0.8 m/s. The main air outlet is the balcony in the middle of the building. When analyzing the turbulence generated,
is known that transmission occurs through dispersed droplets that are it is more prevalent in the classroom doors, with the greatest effect of this phenomenon in the computer centers.
exhaled, which contain the virus and are suspended in the air, so
characterizing them is complex since many parameters that influence
hydrodynamics must be considered. In this study, a CFD analysis of the

ventilation in a central corridor in the UD1 building at UPJR was performed.

Introduction

Physical measurements were made in the corridor, both of the dimensions, Figure 4 Power lines

as well as of the air VeIOCity: ambient temperature and pressure drOp- CAD The pressure contours in the corridor are shown in Figure 5. It is shown that the highest pressure drop occurs at the
models were generated in SolidWork based on the original corridor (Figure entrance to computer center 2, which is due to the fact that the access is in front of the side entrance door. The air
1 and Figure 2) and exported to ANSYS Meshing to be meshed and overment is by ratural convection.

simulated in ANSYS Fluent.

Materials and methods

The first level of the building has 10 classrooms with capacity for 30 e S0
students, two computer centers, restrooms and a balcony in the central part. B ”’\.z',‘

The air intake velocity measurements were made with an anemometer, ' T S

obtaining that the air intake is only at the ends of the building. The doors Figure 5. Pressure contours.

and windows are used to supply air to the classrooms, so they are considered The lowest pressure drop occurs in the classrooms located near the main door, so it can be deduced that they are the

outlets in this study, as well as the balcony. :?r?jts \é:lz::igg.;:isa;:zlelgftrgetrllznd:)soc::e to the fact that the entrances to the doors are perpendicular and the current
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e - 1§ A pressure versus position graph was generated

. (Figure 6). The analysis of the graph shows peaks,
which occur at the access doors to the classrooms,
- with the computer centers and central classrooms
- i having greater ventilation.
=
Figure 6. Pressure vs. Position.

i i ) . The velocity at the inlet of the gates averaged 1.2 m/s,
Figure 1 UPJR corridor Figure 2 SolidWorks model which is the highest velocity reported. The graph in Figure

6 shows that the highest pressure drop occurs when the

. locity is higher, with th h showil boli
The generated mesh was of 69233 nodes and 348049 elements, in the form growth, e W THe Qraph SHOWing @ parghorle

of hybrid tetrahedra, see Figure 3. Atmospheric air concentration was
considered with 78.62 % N2, 20.84 % 02, 0.04 % CO2 and 0.5 % H20. :
Table 1 shows the boundary and initial conditions considered for the —————

simulation. Figure 7. Pressure vs. Velocity
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srom Conclusions
u-'u-w Pradmnn umm
';;::}‘ ,','_’,fi Pt A model was developed to perform a hydrodynamic analysis by means of CFD, in the
- : S central corridor of the Polytechnic University of Juventino Rosas, in order to determine

sanpinckn 1X3205 ko el 3 . . .. . . .
e e e the ventilation inside the corridor, thus meeting one of the recommendations made by
i ot the Federal Government, which indicates that good ventilation should be provided
inside closed buildings. The air distribution within the corridor is heterogeneous, so
one could consider minimizing the dependence of ventilation on natural convection by

Table 1 Case studies Figure 3. Meshed Model. increasing efficiency through forced convection.

A more rigorous analysis is required to consider factors that affect ventilation, such as
wind direction, temperature and people inside the corridor.
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