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ABSTRACT: The teaching of bioclimatic architecture is the basis of the interplay of the formal aspect, human and 

energy efficiency. The student experiences and consolidates the learning principles developed to help you make the 

right decisions in the design.  

In this teaching experience found a correlation between the experimentation, analysis of cases and the right decision 

in design. 
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INTRODUCTION  

All schools of architecture in the world guide the design 

process taking into account the factors involved in a 

building: formal, structural, electrical, sanitary, cost, 

environment, energy efficiency, comfort and so on. 

These last three related to the environment, this 

relationship is on your side, especially in countries 

without energy efficiency standards like Peru, located 

near the equator with a steep topography and cold ocean 

current mild climates and rough. 

 

In this context is necessary to involve students in a 

methodology to develop criteria for the design process 

through the analysis of several cases with the 

necessary equipment. The goal is for students to take 

advantage of this to for their projects. 

 

This methodology was applied in courses of 

Environmental Conditioning I (basic analysis of the 

relationship between architecture and climate) for the 

third cycle of antegrade; Environmental Conditioning II 

(acoustic-lighting) for the fourth cycle of antegrade, and 

Thermal Equilibrium Buildings (energy efficiency - 

climate-architecture - integrating all concepts) for the 

seventh cycle of the third year of antegrade. 

 

Analysis of several cases involves reviewing 

proposals and allows rapid decision-making in the design 

and then carefully audited with the necessary equipment 

like thermometers, light meters, weather stations, 

hygrometers, thermometers surface. 

 

 

METHODOLOGY PART 1: HIGH NUMBER OF 

CASES ANALYZED  

It is not encouraging that the architectural analysis 

procedure could be tedious and that this analysis could be 

minimized or avoided. 

 

Currently a student of architecture has many tools for 

designing and analyzing the lighting power consumption. 

This can be processed quickly. 

 

Now a student communicates from the computer, 

simplifying many processes and ensuring the results from 

simulations  

 

Previously, the experience was great potential for 

efficient design, but now virtual simulations allow 

intuition to achieve a short design time. The student can 

differentiate between an efficient project and what is not. 

 

Computer programs that have been used are: 

 Autodesk Ecotect Analysis 

 Ecodesigner (plug in para ArchiCAD) 

 PMV Tool 

 Solar Tool 

 Weather Tool 

 Climate Consultant 5.3 

 Dialux 4.10 

 Some worksheets, previously prepared. 

 Energy Plus 

 Open Studio (plug in of Sketch Up) 

 Velux 

 

The cases analyzed were varied and depended on the 

use. Homes and offices allow a comprehensive analysis 

of acoustic insulation, thermal comfort, energy efficiency 

and natural lighting; auditoriums (theaters, concert hall, 

etc) and churches the acoustics criteria and artificial 

lighting. 
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METHODOLOGY PART 2: ANALYSIS WITH 

EQUIPMENT  

The best way to internalize the concepts and quantities is 

measuring them and contrasting several cases. The 

concept is important however to understand the 

magnitude, it requires equipment to measure, such as 

thermometers, light meters, weather stations, 

hygrometers, thermometers surface (fig. 1) .   

 

These measurements were made, showing the 

variations of the magnitudes in the light aspect, weather, 

heat stress, so that students can understand the reason for 

these and relate to infrastructure.  

 

 

 
Figure 1: Students measure the superficial heat 

 

 

ASPECT 1: NATURAL AND ARTIFICIAL 

LIGHTING  

The lighting comfort is within certain ranges, which are 

not the same in all tables, but for formal reasons we used 

the ranges presented in the National Building 

Regulations (RNE) and the National Electricity Code, 

both local regulations. Because in some ways these are 

insufficient because they are minimal, they turned to the 

Spanish standard (CTE-Technical Building Code). 

 

Peru has a very bright sky throughout the year, the 

less cloudy this, conditions will improve.   

 

In natural lighting was used as a methodology to 

compare the results measurements with the light meter, 

unobstructed interior and exterior, to deduce the 

percentage of light inside (figure 2). 

 

These measurements were made, showing the 

variations in light quantities in the appearance, weather, 

heat stress, to demonstrate that the architectural result is 

unitary. 

 

 
Figure 2: Students at the end of the course have a blog 

 

 

ASPECT 2: HEAT STRESS AND COMFORT  

Peru is a country located between 0 º and 18 º south 

latitude, there is no place with seasons, its topography, 

geographical, oceanographic currents, proximity and 

distance to water bodies, generate multiple climates. 

 

Comfort has its limits, trying to optimize the 

constructive side, without implying high cost overruns. 

 

To characterize the climate of each place, we used 

historical weather data SENAMHI (National Service of 

Meteorology and Hydrology Service of Peru), which 

were processed in the Virtual Architect matrices 

Guillermo Gonzalo 1 in a spreadsheet, and cases of the 

cities of Lima, Cuzco and Arequipa or other cities with 

complete data 2, were used programs and Climate 

Consultant 5.2 ™ Weather Tool ™. When the case 

merited prevent solar penetration, using a plugin Sketch 

up, called Sun Tools ™ 3 and otherwise using the 

Autodesk Ecotect Analysis to determine the shading. 

 
 

ASPECT 3: ACOUSTIC 
Architectural and environmental acoustics is the analysis 

of conditioning and insulation. 

 

 The conditioning is that the interior finishes to 

achieve optimal hearing and isolation, the interior noise 

is not transmitted to the outside. 

 

The aspect that is related to the bioclimatic 

architecture is the second, because through the boundary 

surface materials is to control the noise that enters and 

leaves. This task will affect the amount of heat 

exchanged with the external environment. 

 

We used a spreadsheet to determine the level of 

acoustic insulation as a result of, if not sufficient, other 

elements are added, to further decrease the heat 

exchange.   
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ASPECT 4: ENERGY EFFICIENCY 
All aspects are important. The minimum levels should be 

sufficient. For example, to achieve optimal light level 

would mean more glass area in winter would be heated 

by conventional means in the summer and install an air 

conditioner. It is more feasible in artificial light to 

increase heat gain by conventional methods. 

 

 

EDUCATIONAL OUTCOMES 
This methodology allows a more practical analysis, 

which motivates students because they can make design 

decisions in a shorter time. Design courses rarely propose 

an integral analysis, therefore students show fear when 

their works are audited. 

 

 Specifically, it enables students to be able to: 

 Do basic lighting analysis for any type of 

simple building geometry with Dialux, 

Velux and Autodesk Ecotect Analysis, to 

audit compliance with local regulations, and 

evaluate other aspects that are ignored 

legally. 

 Analysis of weather in the world and the 

relationship with architecture, using Climate 

Consultant 5.3, PMV Tool, Solar Weather 

Tool and Sun Tool. For the definition of 

cladding materials and finishes, we used the 

Autodesk Ecotect Analysis, EcoDesigner 

(ArchiCAD plugin) and some worksheets. 

Energy Plus with Open Studio (Sketch up 

plugin) were shown because are very 

complexs. 

 Do a basic Acoustic Analysis of simple 

geometry to define forms interiors, building 

materials and finishes, using worksheets, 

CAD drawing softwares and Autodesk 

Ecotect Analysis. 

 Consider energy efficiency from the thermal 

confort and lighting aspects. RETScreen 

program was shown. 

 Integrate all concepts from the idea that 

architecture is defined in integral form, 

hence the need for measurements and the 

subsequent use of support softwares.  

 
  

CONCLUSION 

 Learning of bioclimatic architecture now requires 

the use of software as they avoid lengthy processes 

and allow further review of projects.  

 The use of equipment for measuring the internal 

standard involves reviewing these ranges. 

 One of the biggest mistakes in the teaching of 

bioclimatic architecture is to attribute 

accomplishments that are unreasonable or belonging 

to the laboratory experiments. In some cases it is the 

ignorance of some teachers and another cases the 

overflowing optimism and without judgment taking 

as a consecuence a mistake. Responsibility should be 

to avoid generating false expectations students. 

 The courses related to design, have to adapt to these 

ideas as part of the analysis and design validation. 

Not  has to be only a formal aspect unless it would 

be the purpose. The architecture unlike the sculpture 

is used and is inhabited by people who live in an 

environment.  
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