DISSERTACOES

INI-C'S SIMPLIFIED THERMAL COMFORT
ASSESSMENT METHOD: AN EVALUATION

ROBERTA VIEIRA GONCALVES DE SOUZA, Dra. | UFMG — Universidade Federal de Minas Gerais
HELDER GATTONI MEDEIROS, MSc. | UFMG — Universidade Federal de Minas Gerais

1. INTRODUCTION

A building is considered more energy efficient than another
when it provides the same condition of thermal comfort for
the occupant, with lower energy consumption (LAMBERTS,
2014). In this sense, buildings with natural conditioning must
prove that they reach thermal comfort conditions when they
are not using mechanical air conditioning systems.

The need to implement measures to mitigate the electri-
city consumption of buildings in the country led to the crea-
tion of the RTQ-Cin 2009. Although Brazil has many naturally
ventilated buildings, the RTQ-C is strongly oriented towards
buildings artificially air conditioned. In 2021, the Brazilian
Government published an improvement to the RTQ-C, re-
naming it to INI-C which, among other changes, presents a
simplified method for evaluating the percentage of hours in
thermal comfort (PHOCt) for naturally ventilated spaces.

This work, then, aims to analyze the applicability and
possible limitations of this method using buildings from
the UFMG Pampulha Campus as a case study.

2. METHODOLOGY

The Pampulha Campus of the Federal University of Minhas
Gerais (UFMQ), located in Belo Horizonte, was chosen as
the object of study for this research. The choice was made
due to the availability of the information necessary for
the research, since the Metamodel for PHOCt evaluation
is directed to school spaces, the existence of climate
data for Belo Horizonte in the Metamodel and, also, the
possibility that the results of the research could be used
as a diagnosis for future improvements in the University.
The possibility of applying the method in buildings of
different geometries was evaluated and the results of the
simplified method were compared with results obtained
through computer simulation with the EnergyPlus software.
The 82 buildings considered of interest for the study were
divided into three groups according to the applicability of the
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methodin relation to geometricaspects, namely: 1) applicable,
2) applicable with adjustments and 3) not applicable.

3. RESULTS

To make the evaluations of the percentage of hours in
comfort more expeditious, the Metamodel proposed
by INI-C is effectively easy to use and makes the process
faster in relation to simulation. In this study the simulation
process when compared to the Metamodel use needed
more than 10 times more hours for its execution.

Nevertheless tt was observed that 16% of the buildings
belong to group 1, 61% to group 2 and 23% to group 3.
If the limits of thermal transmittance and absorption
of the roof and limit of variation between APPs are also
taken into account, only 1 building would meet the limits
of the metamodel (1.2%). Group 1 buildings resulted in
PHOCt between 53% and 97%, with buildings with higher
occupancy densities and small indoor environments
tending to have the worst results and those with lower
thermal transmittances of the roof tending to have the
best results. In addition, the simplified method was
applied with modifications in 3 buildings that belong to
group 2 and the results were compared with computer
simulations. The percentage differences in the PHOCt
ranged from 2% to 6%, which was considered a satisfactory
result for the simplified method even with the necessary
adjustments. For now, it is considered that the new
method is capable of promoting a general evaluation of
natural ventilation solutions in buildings, but to enhance
its use it is necessary to evaluate acceptable adjustments
in its input parameters, eliminating, for instance, the rule
that internal spaces should vary only 10% in area.
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