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Summary 

The life cycle of a building is assumed to be 80 years. A number of factors influence the 
selection of building materials and components including cost, design, performance, and 
availability. Sustainable design seeks to minimize environmental health impacts caused by 
building materials. A healthy workplace or living space supports the occupants' health and 
well-being. As an important aspect of the life cycle assessment you have to consider what 
is needed to improve the indoor air quality (IAQ). A mathematical model allows to predict 
the future indoor air quality during the design phase. Based on this model, a tool was 
developed that architects and other consultants can make use of to optimize the 
construction and surfaces during the design phase. This calculation tool will be part of 
MINERGIE-ECOplus, a Swiss sustainability evaluation method. MINERGIE is a building 
label for ecological design, high energy efficiency, and comfort. The existing energy 
simulation software (LESOSAI) will be further improved by tools for IAQ and ecobalance 
calculation. 

The indoor air quality criteria can be evaluated quantitatively. Therefore the emission 
data of building materials for VOC, formaldehyd, and other substances are collected in 
a catalogue of materials. Further information is necessary, like, for example, room 
capacity, air change rate, quantity and consistence of surface materials. In order to evaluate 
data and make predictions regarding future indoor air quality, reference values have to be 
taken into account. By this process, a classification system ranging from 'very good' to 
'bad' quality becomes possible. 
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1 Improving the Indoor Quality with MINERGIE-ECO 

1.1 Starting Position 

People spend 80% of their lives in buildings. Indoor air quality is one of the major factor 
effecting their well-being. The increase of air pollution caused by various effects of 
'traditional' building methods leeds to fogging effects, MCS Syndrom (Multi Chemical 
Sensitivity Syndrom), sick building syndrom and general discomfort. If one does not take 
into account the requirements for well-being and health, one reduces the life cycle 
assessment of buildings. The Swiss building label, MINERGIE-ECO, evaluates energy 
efficiency, environmental impact, and the ecological quality of buildings. LESOSAI, an 
energy simulation software, has been improved by tools for IAQ to make predictions 
regarding future indoor air quality and ecobalance calculation. 
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Fig. 1  Project Overview 

1.2 Implementation 

User-friendly, accurate, and reliable calculation tools are our aim. The qualitative criteria 
('comfort' for example) have already been developed in the form of a questionnaire. The 
indoor air quality criteria can be evaluated quantitatively. Therefore the emission data of 
building materials for VOC, formaldehyd, and other substances are collected in a catalogue 
of materials. This catalogue is based on existing emission data from different sources. 
Further information is necessary, like, for example, room capacity, air change rate, 
quantity and consistence of surface materials. 
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Fig. 2  Room Model Overview 

In order to evaluate data and make predictions regarding future indoor air quality, 
reference values have to be taken into account. By this process, a classification system 
ranging from 'very good' to 'bad' quality becomes possible. The results are combined with 
those received from the questionnaire. For the application of the label, a software tool will 
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be developed by the help of which the user can change and optimize the building design 
and the building materials and simultaneously observe the results of the changes. 

1.3 Case Studies 

The system verification has been tested based on ten case studies of new constructions and 
three case studies of renovations. Data was entered in Lesosai, an energy evaluation 
software, which was extended with the software libraries developed within this project. 
The results of the evaluation were used to test the plausibility of the methodology and to 
define boundary values. Regarding embodied energy of construction materials, this process 
was successful. For the evaluation of the room model and for renovations, it was possible 
to determine the general magnitude of the boundary values. Further evaluation based on 
additional case studies is planned to define the values more exactly. It became apparent 
that the evaluation method is relatively strict. Since none of the investigated buildings were 
directly optimized for the new requirements of the system verification process, we assume 
that the requirements can realistically be met in future, if the criteria are already taken into 
consideration during early planning phases. 

1.4 Next Steps 

The Software libraries (DLL, dynamic link library) will be made available at no cost to 
other program developers for implementation. Additionally, questionnaires and checklists 
were developed for the subjects Construction Materials/Construction Methods, Well-
Being/Health and demolition as a supplement to the methodology.  

The next steps in this project are an extended trial phase with additional case studies 
(emphasis on renovations), the preparation of the tools and documents needed for the 
certification process, development of quality assurance processes and the integration of 
latest lifecycle assessment and lifespan data.  

2 Conclusions 

Some years ago, Intep started to develop the green building label MINERGIE-ECO for the 
Swiss federal government. By now, MINERGIE-ECO has become the standard green 
building certificate in Switzerland. MINERGIE-ECO consists of many modules: it 
evaluates energy efficiency, environmental impact, and the ecological quality of buildings. 
LESOSAI, its energy simulation software, has recently been improved by adding tools for 
the design of indoor air quality (IAQ). These tools finally enable builders to make 
predictions regarding future indoor air quality and ecobalance calculation. MINERGIE-
ECO is one of the most advanced and sophisticated green building rating systems securing 
the highest standard of ecological design, energy efficiency, and comfort. The indoor air 
quality of a building can be assessed by help of MINERGIE-ECO early as during the 
planning process. A user friendly, accurate, and reliable calculation tool helps to increase 
planning reliability and to reduce costs. 
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Project Partners 

▪ Swiss Federal Office of Energy SFOE 
▪ Association eco-bau 
▪ Association MINERGIE 
▪ Association of excavation, deconstruction– and Recyling- firms 
▪ Swiss Federal office of Public Health FOPH 

Workgroup 

▪ Intep— Integrale Planung GmbH, Zürich (Lead) 
▪ E4tech Sàrl, Lausanne 
▪ Ecole d‘ingénieurs du Canton Vaud (HES-SO), Yverdon 
▪ Laboratory for solar energy and building sciences of Swiss Federal Technical 

Highschool Lausanne (LESO) 
▪ Holliger Consult GmbH, Epsach 
▪ Amstein&Walthert AG, Zürich 
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