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3.2 The psychrometric chart 
 
The psychrometric chart allows for several 
deductions which affect the design of the built 
environment. Because it relates, amongst other 
aspects of temperature and moisture content in 
the air, it is possible to draw areas of different 
influences of these variables. Also the 
psychrometric chart can serve as basis for 
climate classification and building design 
strategies according to temperature and humidity. 
 

 
Fig 4. Psychrometric chart - showing lines of 

temperature and relative humidity 
 

4. The climate classification for 
design purposes 

 
A simple method to classify the climate for design 
purposes through mean monthly temperature and 
humidity with the aid of the psychrometric chart is 
to establish four categories: (1) cool, (2) 
temperate, (3) hot and humid and (4) hot and dry 
(Fig 5). This is not a definite classification this is 
intended to give designers an easy and general 
overview of the temperature and humidity effect 
on building demands for human comfort. 
Arozteguy [7] proposes a more detailed climate 
analyses and classification based on temperature 
amplitude also does Marsh [8], this time based on 
high and low humidity associated to mild 
temperatures in the corresponding `temperate´ 
area here proposed. The exact subdivision is not 
the discussion. The classification is to judiciously 
call designers attention for the importance of the 
role of these variables in design decision making, 
in the very early stages of the building design 
based on straightforwardly and simple available 
climatic data, local mean monthly temperature 
and humidity. 
 
The climate classification here has to do with the 
designers domain of the climate for design 
purposes, which means the need the architect 
has to understand climate variations, or 
temperature and humidity variations influencing 
and been influenced by the built environment [2]. 
 

 
 Fig 5. Psychrometric chart – climate areas 

 
The areas in the figure were determined 
considering one range of temperature to 
associate it to temperate climate, between 16° 
and 28°C. The cool area in the chart corresponds 
to temperatures below 16°C. Above 30°C the 
level of moisture content in the air, starts to be 
important for determining human comfort 
because of the association of the high 
temperature to humidity. So it is necessary to 
establish two areas of high temperature; one the 
hot and humid area with relative humidity levels 
above 50% and another with humidity below 
50%, the hot and arid conditions. In early stages 
of the design process this is very important to 
take into account because this is the preliminary 
aspects to determine comfort, the choice of 
materials of construction to be specified for the 
building elements, the fenestration (size, form 
and orientation of the apertures in the building 
envelope), and the insulation of the walls, and so 
on. 
 
This climate approach to design is enough to give 
the architect the necessary confidence to start 
spatial proposals without umpiring prejudice of 
comfort. [3] 
 

5. The strategies to deal with 
climate adversities for human 
comfort in the built environment 

 
Delimited areas in the psychrometric chart can be 
determined for design strategies in the same way 
the areas of the chart can show climate 
classification for design purposes. In order to 
have these areas in the chart corresponding to 
design strategies one should draw the area 
where a range of temperatures and humidity 
variation is accepted for comfort. By drawing that 
“zone of acceptable temperatures and humidity 
for comfort” temperature and humidity can be 
related to design strategies [9]. The more detailed 
the data the more precise are the areas (the 
strategies). The border lines of these areas are 
subject for design investigation in both situations 
for analyzing climate and strategies. 
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A general approach can be made by drawing 
eight areas: (1) active heating, (2) passive 
heating, (3) humidification, (4) evaporative 
cooling, (5) dehumidification, (6) thermal inertia 
(through thermal mass of the building), (7) 
ventilation and (8) “active cooling” or the use of 
HAVC (Fig 6), the darker shaded area in the 
middle of the diagram is to be considered a 
general comfort area [10]. 

 
Fig 6. Psychrometric chart – design strategies areas 

 
6. The design strategies and the 

architectural invention 
 
There is no guarantee of a good design by using 
the psychrometric chart as a tool to understand 
climate and determining design strategies, 
nevertheless the use of the chart allows for 
confidence when dealing with climate and design 
strategies. [7] 
 
The architectural invention goes beyond climatic 
aspects of the design. The proposed approach to 
climate suggested in this work aims to alert those 
involved with design of the built environment 
mainly students, to take in to account some 
basics of the comfort and climate questions of the 
planning and the architectural project. A detailed 
work to understand atmosphere near the ground, 
micro or biometeorological can be found 
elsewhere. [11] 
 
Following is an example to illustrate climate 
classification and design strategies to a given 
temperature and humidity monthly variation for a 
certain locality. 
 
The example of climate classification and the 
design strategies appropriate to a climate has 
taken the mean monthly temperature and 
humidity from a work on typical day of project 
developed to the Porto Alegre climatic region in 
southern Brazil. [12] 
 
The general idea is that any designer can use 
available data for a specific location and get the 
feeling of the climate by plotting it in the 
psychrometric chart (climate classification Fig 5 

and design strategies Fig 6), in order to start 
designing. 
 
Table: Example given for climate data use to climate 
classification and design strategies identification 

Mean Monthly  Climatic 
Data Temperature(°C) Humidity (%) 
JAN 24.7 71 
FEB 24.6 74 
MAR 23,1 76 
APR 19.9 77 
MAY 17.0 81 
JUN 14.7 82 
JUL 14.3 81 
AGO 15.2 79 
SEP 16.8 78 
OCT 19,1 75 
NOV 21.2 71 
DEC 23.4 69 

 
It is important to emphasize that this is a starting 
procedure to classify the climate for designing 
purposes. At this point in time the cool, the 
temperate, the hot humid or the hot dry areas in 
the graph should be understood as flags of 
vigilance for design decisions. Therefore, during 
the process of designing more detailed aspects of 
the climate and its feature can be incorporated 
into the project. 
 
Figure 7 shows mean monthly temperature and 
humidity plotted in the psychrometric chart. From 
the figure is possible to see that the plotted area 
expands from about 14 to 25°C this within a 
humidity variation of 70 to 80%. It represents a 
mild climate, with temperate aspect. The 
temperate here is according to the climate 
classification proposed. 

 
Fig 7. Example given for climate classification and for 

design purposes – Porto Alegre’s climate data plotted in 
the psychrometric chart 

 
Figure 8 shows that June and July temperatures 
fall into the cool area of the diagram. 
Nevertheless this is not the main climate 
behavior. The main feature of the climate is 
represented by temperature and humidity that fall 
in the temperate area of the illustration. 
Nevertheless, two months of a `cool´ climate 
appears this causes active measures for comfort 
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and this is a very clear sign of alert for architect 
attention and design measures for this climate 
behavior. 

 
Fig 8. Example given for climate classification for 
design purposes – Porto Alegre’s mean monthly 

temperature 
 

 
Fig 9. Example given for design strategies to be 

considered for design purposes – Porto Alegre’s climate 
data plotted in the psychrometric chart 

 
7. Conclusion 

 
The paper has shown the importance of 
temperature and humidity and a basic approach 
to these climate elements to promote better built 
environment. The climate understanding through 
the psychrometric chart relates temperature and 
humidity and makes possible a climate 
classification and the possibility to foresee design 
strategies to achieve comfort at early steps of the 
architectural design process. [13] 
 
Some studies show other parameters involved in 
the bioclimatic approach of the built environment. 
This study about climate classification has taken 
into consideration mainly the built enclosed 
areas. [14] 
 
More detailed climatic data for temperature and 
humidity analysis can be found in studies of 

several cities in the world. The example used to 
show the approach suggested has used the 
mean monthly temperature and relative humidity. 
[15] 
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