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ABSTRACT: The architectural typology with highest production in Mexico is social welfare housing. This seeks to 

provide shelter to the underprivileged classes, but in an effort to fulfil the demand for housing and reduce the cost of 

production it has been built improperly, because among other things, It is not discussed each social group and each 

project with theirs specific environments. The objective of this research was to determine and analyze the human 

ability to understand and adapt itself into a common space. The living room was defined as a study case inside the 

house; it was studied during three weeks in the two main climatic periods for the city of Colima, the warm humid and 

warm dry. The type of study was exploratory and the research design was non-experimental. The case analyzed was 

located in a suburb at the west of the conurbation of Colima-Villa de Alvarez. The Environmental variables measured 

outside and inside the house, were dry bulb temperature and relative humidity. Also, we conducted a longitudinal 

analysis of the study subjects by applying a daily survey through two weeks, and a cross-sectional analysis by 

applying a weekly survey four times for each climate period. The results showed the ability of humans to develop an 

unconscious understanding of the space, by trial-error test, achieving to improve the conditions of it, without knowing 

the exact cause. This is by applying the night-flush cooling and selective ventilation strategies in both seasons.  

Keywords: adaptability ability, habitability. 

 

 

INTRODUCTION 

In the distant past man was not able to create their own 

space but had the ability to understand his environment 

adapting the best of it for himself. Based on this ability, 

he could define the best conditions for survival. 

By developing new tools and materials, man has been 

able to transform his environment, and change from 

natural shelters to artificial ones by fulfilling their needs, 

but always with the aim of creating different places that 

allow him to make the best of its surrounding and to 

amend its disadvantages. 

It is important to know how inhabitants of the housing 

are adapted to unsuitable conditions for the development 

of their daily activities, and how after a period of time, 

certain parameters of comfort or discomfort are 

degraded based on the obtained experience by 

interacting with the environment for years. 

Gomez et al. say [1] "To live in a space involves going 

through, occupy, transform and use it to recreate and 

even innovate the way of life" this manner of inhabiting 

(the relationship between humans and their 

environment) is the result of how the building affects 

man in a physical, social and cultural way. 

Then it is important to consider the behavior of the 

inhabitant in the house, knowing how they respond to 

the space when they interact, and how this interaction 

can improve the living conditions of their environment. 

BACKGROUND 

The phenomenon of acclimatization happens within the 

inhabitant-space relationship [2]. It happens when 

people develop the capacity to adapt their environment. 

They will become more tolerant to the climatic 

conditions of their environment, e.g. people who have 

lived their whole life in hot climates have low tolerance 

to cold and vice versa; people who have lived in colder 

temperatures, are less tolerant to heat. 

We can define the relationship between the stimulus and 

the human being who receives it as a process that creates 

temporary responses to a specific climatic and 

environmental phenomenon. Thus, this relationship may 

be called adaptation. 

When the phenomenon of adaptation reaches a certain 

limit, man have to condition the space around him to 

suit their needs, modifying and creating conditions that 

may be different to the outside.  

This conditioning eventually can be performed by 

passive means, such as the provision of space, geometry, 

colors, or by electromechanical means: air conditioners, 

fans, evaporative coolers, etc. Paradoxically, the 

arrangement of spaces by electromechanical means 

reduces ultimately the adaptability of the human [3]. 

Adaptation, acclimatization and conditioning in humans 

occur consciously, subconsciously and unconsciously. 

According to Gardner [4 and 5], the man has several 
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intelligences. According to Luz de Luca [6] these 

intelligences, enable man to perform better in certain 

areas of daily life, and one of them is naturalist or 

environmentalist intelligence. This intelligence is 

primarily responsible for interactions with the physical 

environment that develop awareness of the causes and 

effects of surrounding phenomena. This Intelligence 

leads to an attraction to the not man-made things [7].  

Charles Holahan [8] says that the scenarios that 

surround and support our daily lives are a big influence 

in the way of thinking, feeling and behaving. If so then, 

the spaces we inhabit constantly send stimuli to the 

people who inhabit them. 

Pointing: human behaviors are influenced both by 

climatic factors, social, cultural and hereditary and the 

surrounding architectural environment. But we can not 

say that man is only a receptor of external stimuli, but 

also is an active character of energy exchanges between 

the surrounding environment and body, finally 

achieving a balance of energy in his inhabiting space 

[9]. 

This results in a relationship between stimuli in both 

directions, and also in a series of responses to such 

stimuli as a result of establishing a timeless cycles of 

exchange of stimuli and results in order to avoid 

discomfort states of the person and the handling in the 

environment. 

 

 

RESEARCH METHODS 

The city of Colima is located in western Mexico, at a 

450 meters above sea level. It has a warm sub-humid 

climate with summer rains, and oscillation in 

temperature goes from 18.1 ° C to 32.3 ° C (see Tables 1 

and 2). 

 
Table 1. Maximum temperatures, minimum and average, and 

temperature variation for the city of Colima. Source: 

Developed by authors from climatological normals, CNA. 

 
Table 2. Relative humidity maximum, minimum and average, 

and the oscillation of humidity for the city of Colima. Source: 

Developed by authors from climatological normals, CNA. 

 

The data relating to temperature comfort, comfort 

temperature range, relative humidity of comfort and 

relative humidity range of comfort were obtained from 

the study by Ruiz [10] for the city of Colima. 

The research was conducted in a social housing that has 

been modified according to the needs of its inhabitants. 

The prototype house consists of 110.50 m2 of land and 

35.89 m2 construction, it has 2 bedrooms, kitchen, full 

dining room and bathroom. (See Figure 1). 

Research carried out is non-experimental, cross-

sectional and longitudinal [11] because the subjects were 

studied in their natural context, and the investigator did 

not make any modification or stimulation of 

independent variants, so they could interact with the 

inhabitant. 

Based on the formulation of a cross  and longitudinal 

data collection strategy [11] we designed two types of 

surveys: a daily survey and weekly survey. 

 
Figure 1:  architectural Plan of analyzed home. Source: 

Authors. 

 

 

Picture 1. Photographic survey of the exterior of the 

house and living room. Source: Authors. 

 

It was determined that the study area in the home would 

be the living room because it is a common area where all 

the inhabitants of the house can have similar behaviors 
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without violating the privacy of other residents or 

interfere with the use of spaces like the bathroom or 

kitchen (see Figure 1). 

The daily survey worked as a diary of actions, 

behaviors, dress, status of the window, sensing of 

environment hygro-thermal and special conditions. This 

was answered by inhabitants every day for three weeks 

in each season along research. 

The weekly survey was conducted four times, once at 

the beginning of the season when the inhabitants gave 

the compendium of daily polls, thereafter, every 

following weekend when collected daily surveys of the 

week and were delivered next week surveys. 

The instruments allowed us to make measurements of 

climatic variables. These were: 

-Data logger HOBO Onset Computer Corporation, 

model U12-012 to monitoring the dry bulb temperature 

and relative humidity inside the house. 

-Data logger HOBO Onset Computer Corporation, 

model H21-002 to monitoring the dry bulb temperature 

and relative humidity outside the home. 

The placement of U12-12 data logger was the geometric 

center of the area of the study area, separated from the 

ceiling about 30 cms. approximately, while the H21-002 

data logger was placed over the roof of the house to 

record the external variables. 

 

 

RESULTS 

Using the thermal comfort standard defined by Ruiz 

[10], it was determined the schedule in which the house 

was out of the comfort zone, then to identify what 

actions performed by inhabitant to retrieve the comfort. 

This based on the premise of stimuli delivered for space 

and that the person required to restore comfort 

conditions. 

The formula used to determine the comfort was: 

Tn = 0.058 (Tm)
2
 - 3.3143 (T) + 71 044 

where: 

Tn is the comfort temperature 

Tm is the average temperature 

And where the amplitude range is determined as 

follows: 

Tnmax = Tn + 5.4 ° C 

Tnmin = Tn - 1.6 ° C 

where: 

Tnmax is the temperature for the upper limit of comfort. 

Tnmin is the temperature for the lower limit of comfort 

range. 

For the hygric comfort zone, were taken also constant 

values found by Ruiz [11], which are 23% for the lower 

value and 70% for the upper limit value. Assuming that 

it was developed tables of thermal comfort and hygric 

comfort for each season. Due to their size, It is shown 

one week with a single variable for each season. 

 
Table 3. Hourly temperatures inside the house analyzed, warm 

wet season. Blank hours are observed within the thermal 

comfort zone. Source: Authors. 

 

Table 3 shows the thermal performance every hour 

within the housing for the warm wet season. Within this 

house is seen as a special feature that the temperature 

drops before midnight, but from that time the 

temperature rises again in the next two or three hours. 

The thermal performance of housing is clearly erratic, 

especially just before midnight. We analyzed the 

behavior and activities of the inhabitants of the building 

in the hours that were outside the comfort zone (see 

Table 4). 

 
Table 4. Residents’ response in warm wet season. Source: 

Authors.  

 

Table 4 shows the thermal perception of the inhabitants. 

It was identified mainly as mild (63%) and hot (37%). 

Outstanding behaviors were identified as: watching 

television (16 times), sleeping (4 times) and rest (2 

times).  

Light clothes was used 54% of cases, very light 25%, 

and normal 21%. The fan seems predominant as used in 

20 cases. As the window all the time remained ajar. 

In the case of relative humidity in the warm wet season 

was detected only an hour outside the comfort zone, so 

that the analysis of actions taken at that time was not 

necessary. For the dry hot season, there was no time 

outside the comfort zone so, for this problem, we did not 

identify behaviors to be analyzed. 
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Table 5. Hourly temperatures studied housing interiors, warm 

dry season. Blank hours observed with comfort temperatures. 

Source: Authors. 

 

As in Table 3, erratic behavior is observed near midnight, 

when the temperature decreases markedly. So we can look at 

the day Thursday 7th at 23:00 hrs but every day from midnight 

the temperature rises again in the next two hours. 

 
Table 6. Response of studied housing inhabitants, dry warm 

season. Source: Authors. 

 

Table 6 shows temperature perception by inhabitants in 

dry warm season. For this season was heat 54%, 42% 

hot and mild 4%. outstanding activities were: watching 

television (11 times), showering (4 times) and sleeping 

(once). The clothing used was 48% slight, very slight 

36%, regular 16%. 

Artificial ventilation was a strategy highly used to 

improve housing conditions of the indoor environment 

(11 times). The window, unlike moist warm season, 

remained open all the time. 

In summary, we identified an increase in the perception 

of temperature for the warm dry season. For the same 

season, we only identified the shower as outstanding 

activity as response to the lack of moisture, 

characteristic of the season. The predominant dress for 

both seasons was slight (clo = 0.5). 

The fan was used in both periods, although their use is 

enhanced in the moist warm season. 

Finally, the opening of doors or windows was greater for 

the dry season. At least one of them remained open all 

the time, whereas in the wet season prevailing ajar. 

This behavior of the inhabitants does not explain the 

erratic behavior of the temperature close to midnight. 

Therefore an analysis timetable of behaviors to 

determine which activities carried out each time for each 

season was necessary.

 
Table 7. Repetitive behaviors of housing inhabitants, warm dry 

season. Legend: L = Light, O = Open. Source: Authors. 

 

Table 7 presents hourly main behaviors performed in 

housing throughout the day for warm dry season. In the 

first part repeated behaviors by different people are 

observed throughout the week. Highlight feeding at 

21:00 hrs as a gathering of family. The light clothing 

was predominant. The window or door is kept open all 

the time. The use of the fan was varied but increased 

between 14:00 and 17:00 hrs. Finally the homestand 

decreases during the day because of the daily activities 

of the inhabitants as school or work. Table 8 shows the 

schedule of major activities with repetitive behaviors of 

the inhabitants. It highlights three important facts: 

dinner again as a family gathering, watching TV during 

dinner hours or close to dinner and finally the fact that 

this season the shower was not identified as nocturnal 

activity, indicating that no is taken account as a 

regulating mechanism of the temperature, use difference 

is conspicuous compared with another season. 

 

 Table 8. Behaviors’ relationship of the inhabitants of 

the house and the repetition of the event throughout the 

day, warm humid season. Symbology N = normal, CO = 

50% open, ND = No datum. Source: Authors. 

 

The predominant dress was the regular for the area (Clo 

= .57). The opening of doors or windows open was 50%. 

Noteworthy fan use, this device shows an increase of 

use at noon between 15:00 and 17:00 hrs. and between 

20:00 and 22:00 hrs. 

This is another key point to explain the phenomenon of 

temperature occurred near midnight. It was found that 

about 21:00 hrs, is when has the highest use of space by 

large numbers of people. This allows the inhabitants 

(unconsciously) operate a nocturnal convective cooling 

strategy at wide open doors and windows, and use 

ceiling fans, thereby removing the hot air is stored near 

the ceiling. 
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When concluding the activities in this space, close at 

23:00 hrs. the roof reradiated heat into the air in direct 

contact with it. Thus the space temperature rises again, 

until getting thermal equilibrium. 

Additional to the above and through weekly surveys, 

one of the inhabitants of the house said he suffered from 

insomnia. For that reason has been operating at night in 

the living room, cleaning or watching TV. From these 

activities, such as mopping the floor, generates a direct 

evaporative effect inside the home, decreasing the 

temperature inside. 

Finally, the architectural configuration of the house is 

also important in the phenomenon under study, 

considering that part of the garage is protected by a 

sheet of steel. This sheet could raise temperatures inside 

but not, due the scheduled use of the home. This is 

because people do not spend most of their time during 

daylight hours. Whereas that the steel sheet acts at night 

as an indirect radiative cooling system and that is when 

this factor works best, since more time is when the 

window is open, and space is used. 

 

 

CONCLUSION 

Starting from some positions in psychology we can 

determine the magnitude and complexity of the studied 

phenomenon. While we know that the relationship 

between human beings and their environment is less 

complex than the human being itself, it continues to be 

difficult to analyze and understand. 

It is impossible to think of a life without an environment 

that surrounds the building, and this environment, 

exchanges energy and stimuli in different shapes and 

gradients. Building receives them and, depending on 

their physical characteristics, filters the prior ones to 

enter the human habitat at various scales. When man is 

stimulated, reacts and produces a response that in turn, 

to a certain scale, again changes its immediate 

environment. 

The finding of a wide variety of behavior to the same 

stimuli in different cases allows us to know different 

ways people act. This also shows the holistic interaction 

of each individual according to a free participation in 

family dynamics. 
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