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Abstract. Environments  conditioned  by  split-type  systems  present  comfort  conditions  that  may  vary  substantially
according  to  the  position  of  the  equipment.  In  this  work,  the  comfort  conditions  in  a  classroom were  evaluated
experimentally  based on the PMV index,  according to ISO 7730 Standard that defines the thermal satisfaction in
occupied  environments.  Two split-type  equipment  were  installed  in  two different  positions of  the room. For each
position, three different supply airflows were tested. The results showed that there is a considerable variation in the air
velocity  field in the room as well  as in  the PMV values  in  the two situations for three  different  supply airflows,
consequently there are a considerable variation in the thermal comfort indices. Therefore, it is possible to establish a
control of the classroom thermal comfort only by varying the supply airflow. 
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1. INTRODUCTION 

Many air-conditioned schools in Brazil use split-type systems for air conditioning. This type of equipment has also
been  largely  used  in  in  residential  and  commercial  buildings,  being  currently  the  most  used  equipment  in  these
environments (ABRAVA, 2016). The air velocity field in air-conditioned classrooms with this type of system presents a
great variation, which causes a great difficult to obtain uniform thermal comfort conditions (Pereira 2012). In this work,
the  comfort  conditions  in  a  classroom were  evaluated  experimentally  based  on  PMV index,  using  two split-type
equipment installed in two different positions. Figure 1 shows the geometry and layout of the classroom studied and the
position of the split-type systems. 
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Figure 1: Geometry and layout of the classroom studied and the position of the split-type systems (A and B) –
dimensions in cm (900x600x300).

2. EXPERIMENTAL PROCEDURE 

For the field test, two floor-ceiling models of split-type system (equipment A and B) were both instrumented in a 
classroom. All the parameters for both cases were measured and evaluated at 1.10m height, that is the breathing height 
for a sitting person.  The equipment A is located on the wall with the wider size (Figure 2 a), while the Split B was 
installed at the position most appropriate to the geometry of this environment, i.e., on the small wall. For both positions,
the personal comfort parameters were measured and monitored to obtain the PMV, following the method described in 
ISO 7730-2005 and ASHRAE 55-2010. That is, comfort parameters (air velocity, air temperature, mean radiant 
temperature and relative humidity) were measured with the three original flows (high, medium and low) for each 
equipment at 8 measurement points distributed throughout the room, as shown in Figure 2b. With these data, the PMV 
indices were calculated for each point and for each configuration, using a thermal 23oC set point for all tests, which 
corresponds to a thermal comfort temperature, according to ISO 7730 - 2005.

        

Figure 2: (a) Classroom with the instrumentation; (b) Lay-out and measuring points.
         
3. RESULTS AND DISCUSSION

The average of air velocity obtained at each point for systems A and B are shown in Figures 3 and 4 for the three
airflow rates (high, medium and low). It is observed that the highest values of PMV were measured at regions with
higher air velocities (points 2 and 6 for both configurations). These points are located in front of the equipment, being
directly reached by the air jet. 

a)
b)
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Figure 3: Average air velocity (m/s) in each measurement point for the three flows (high, medium and low) for the  Split
A.

Figure 4: Average air velocity (m/s) in each measurement point and for three flows (high, medium and low) for the
Split B.

The mean air temperature at  each point is  presented in Figures 5 and 6,  where it  is observed that  for the two
configurations there was no large variations along the room, which did not produce great effects on the variation of the
PMV   

Figure 5: Average temperature in each point and for three flows (high, medium and low) for Split A.

Figure 6: Average temperature in each point and for three flows (high, medium and low) for Split B.

Figures 7 and 8 presented the values of PMV obtained for each measurement point, according to the equipment
position and the three airflow rates.  Figure 7 shows that the PMV with the high air supply airflow varies from      -0.9
to -2.6, and, in Figure 8, it is observed that the PMV varies from -0.9 to -2.1.
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Figure 7: PMV distribuition for Split A.

Figure 8: PMV distribuition for Split B.
4. CONCLUSIONS

The comfort conditions in a classroom were experimentally evaluated based on PMV index, using two split-type
equipment installed in two different positions. For the configuration A, the most critical point for the thermal comfort
index (Figure 7) is located in front of the blackboard, point 2, for the three supply airflows, which was -2.4, -2.6 and
-2.6.

It also shows a proportional variation of the thermal comfort index with the supply airflow rate, that is, the higher
the air velocity more uncomfortable is the environment, i.e., more distant from 0 PMV. This situation can be used as a
representative point to control the thermal comfort of the room. For the configuration B, the most representative points
for the control of thermal comfort (Figure 8) through the variation of the supply air flow of the equipment are located
where the incidence of the cold supply jet is located, points 2 and 6, which the PMV values were -2.1, -1.7 and -2.9
respectively for point 6. 

The initial objective of this work was to establish a relationship between the thermal comfort indices and the supply
airflows rates of a split-type equipment. It was observed that in fact there are points in the room that can be used to
characterize the index of thermal comfort , that is, improving the comfort conditions in these points will result in a
better distribution of comfort for the whole room. It has also been shown that with the change in the equipment position,
as expected, the distribution of comfort within the room also changes.  Finally, it is concluded that it is possible to
improve the thermal comfort conditions by varying the supply airflow rate of the machine and establishing a single
measuring point to characterize the comfort conditions in the room (in this case, point 2 for configuration A and point 6
for configuration B , which correspond to the points of incidence of the cold jet of the split type system).
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