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ABSTRACT 

The paper’s purpose was to analyze the climatic characteristics of Petropolis’ city, which 

is located at 809,5 meters above sea level in the State of Rio de Janeiro, Brazil. The region 

presents a tropical humid weather, which includes a rigorous winter, and most city 

residents do not have houses prepared to face these conditions during winter times. 

Therefore, the paper´s intention was to investigate passive heating and cooling systems 

more appropriated to improve comfort and energy savings in this building’s typology. 

This article considers alternatives for higher thermal comfort inside the house by 

implementing solar energy, reducing energy expenditure and the addition of building 

materials, Trombe Walls and other ways that might offer thermal equilibrium and less 

heat loss. Thus, it was necessary to analyze its climate and passive heating systems that 

would perform appropriately in this type of weather, selecting the most suitable ones. The 

methodology is a case study of residential houses located in Petropolis city employing 

simulation. The results pointed out the comfort conditions related to each construction 

options studied. An important benefit of the approach is building design energy efficiency 

aimed at improving building performance and stimulating the design of sustainable 

houses. Incorporating passive system is an idea that can change owners’ lifestyle, 

establishing a more economical and comfortable building design´s solutions.  
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INTRODUCTION 

According to IBGE’s data, the estimated population in Petrópolis’ city in 2015 was of 

298.142 habitants. The city presents a tropical climate with average temperature of 22ºC. It is 

a very humid local, in a way that many of its habitants develop respiratory problems. 

The edifications in Petrópolis’ city are not adapted for the climate the region manifests, 

damaging the thermal comfort. In the winter, the temperatures drop considerably, and many 

times the thermal sensation is even lower; besides, during the year, the periods of rain are 

intense. In addition to that, there is not a specific study, methods and adequate materials are 

not used to prevent this discomfort inside the houses and buildings. The National Institute of 

Meteorology (NIMET) provided the data obtained in standardized periods of 30 years 

(1961-1990), which made possible to understand the climate and then make the 

bioclimatic letter of the city. 

In order to solve this problem, the most adequate Passive Heating Systems were studied, 

so that the heat generated by the sun during the day stays withheld for a longer period, 

ensuring the residence´s heating in the course of the night, slowing the imbalance of the 
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external and internal temperatures. Furthermore, the thermal insulation was verified to 

ensure a minimal heat loss and the proper material to heating absorption and to its 

preservation in the winter. It is also important to study the ability to use water provided 

from frequent rain, as well as the sun light is storage during the day, in order to reduce 

expenses, both of water and electric bills, and, with that, contribute to the environment. 

 

RESULTS AND CONCLUSIONS 

The residence’s thermal comfort is a matter of great pertinence, because the population is 

strongly affected by the fact that the residences do not offer a well-being especially during 

the winter, which is also the cause of the development of respiratory illness. As a result of 

this study’s application, it may be mentioned the construction of economically less 

expensive residences in the long-term, the generation of jobs, the reuse of discarded 

material, which may serve as non-waste incentive for the population, and to the use of 

material provided by nature, which can be beneficial and economic to the monthly bills.  

The study of the use of methods and building materials was part of this essay’s challenge, 

as well as the use of local material and work force. This project is theoretical and practical 

and has a possible future application.   
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