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Context

IAQ is an important constraint for energy 
efficiency optimisation in buildings

There is no consensus on a framework to 
rate IAQ as a basis for this optimisation



Scope and Goals

Provide a framework to improve energy 
efficiency of IAQ management for 

Residential buildings

both new construction and refurbishment

 has the following specific key objectives:   
To select metrics to assess energy performance and indoor environmental quality of an IAQ 
management strategy and study their aggregation 
To improve the acceptability, control, installation quality and long-term reliability of IAQ management 
strategies by proposing specific metrics for these quality issues 
To set up a coherent rating method for IAQ management strategy that takes into account the selected 
metrics    
To identify or further develop the tools that will be needed to assist designers and managers of 
buildings in assessing the performance of an IAQ management strategy using the rating method 
To gather existing or provide new standardized input data for the rating method 
To study the potential use of smart materials as (an integral part of) an IAQ management strategy 
To develop specific IAQ management solutions for retrofitting existing buildings 
To benefit from recent advances in sensor technology and cloud-based data storage to systematically 
improve the quality of the implemented IAQ management strategies, ensure their operation and 
improve the quality of the rating method as well as  the input data 
To improve the availability of these data sources by exploring use cases for their providers 
To disseminate about each of the above findings.   



Workplan

6 Subtasks

ST 1 and 2: methodology

ST 3 and 4: application to technology

ST 5: new opportunities through IoT

ST 6: dissemination and management

3.3 Subtasks and division of work  
Subtask 1 Metrics and development of an IAQ management strategy rating method  
This subtask is devoted to the development of a general rating method for the benchmarking of the performance 
of IAQ management systems. In addition to relevant metrics, a set of appropriate tools, consistent modeling 
assumptions and monitoring protocols are also proposed. 
   Subtask 2 Source characterization and typical exposure in residential buildings 
This ST creates consistent input values for the assessment method developed in ST 1 and control strategies in ST 4. 
It starts from information available in literature, adding new experimental results where needed and reviewing and 
developing models (empirical, semi-empirical or physical models) for characterizing relevant residential sources. 
Areas of particular interest are:  
Subtask 3 Smart materials as an IAQ management strategy 
This ST identifies opportunities to use the building structure and (bio-based) building materials (focussing on hemp 
concrete) and the novel functional materials inside it to actively/passively manage the IAQ, for example, through 
active paint, wallboards, textiles coated with advanced sorbents or hemp concrete, and quantifies their potential 
based on the assessment framework developed in ST 1.  
  
Subtask 4 Ensuring performance of smart ventilation 
This subtask focuses on practical conditions that assure reliable, cost effective and robust implementation of smart 
ventilation. This includes both installation and operation. A poor performance of smart ventilation systems can not 
only lead to waste of energy and aggravated IAQ. It can also create a bad reputation of smart ventilation among 
relevant stakeholders - designers, installers as well as occupants. This, in the end, can lead to adoption of more 
primitive, less efficient (in terms of energy use) and less effective (in terms of IAQ) forms of IAQ management. The 
subtask defines a smart ventilation according to the AIVC: “Smart ventilation is a process to continually adjust the 
ventilation system in time, and optionally by location, to provide the desired IAQ benefits while minimizing energy 
 
Subtask 5 Energy savings and IAQ: improvements and validation through cloud data and IoT connected devices 
This subtask is exploring the potential of the new generation of IoT connected devices (both standalone and 
embedded in eg. AHU’s) for smart IAQ management. What can we learn from big data? Can we benchmark system 
energy and IAQ performance based on this data? How can we make sure that the data is available and can be 
accessed? Can we update what we think we know about what happens in dwellings based on what we see in big 
data rollouts? What are the best protocols and ontologies? How to create viable services out of the data/business 
plans? How can we integrate data with smart grids? 
These issues will be addressed by reporting experiences from a series of implementation case studies and overview 
 
Subtask 6 Dissemination, management and interaction 
The final subtask assures the close alignment of the activities within the annex and the interaction with the AIVC. 
This subtask includes the outreach of the annex, eg. by managing the dedicated section of the IEA EBC webpage. It 
uses the different platforms that the AIVC provides to interact with the broader target audience. This task will also 
ensure the continuation of the link with (the results from) other ongoing and ended annexes, especially annex 68.  
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M aximal value: 8.5 (Benzene) Total: 1166 DALYs lost/(year.100,000 persons)

Maxim al value: 55% (PM2.5) Energy consumption: 130 kW hPE/(m 2.year)
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Rating Ecology

Back to cases 2 and 3

Input variables

Standard conditions & physics?

Standardised scenarios?

17

Ksurf

Mash-up of Weschler et al. & Dols, 2020, https://doi.org/10.6028/NIST.TN.2095
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Conclusions

There is no consensus on a framework to 
rate IAQ as a basis for energy efficiency 
optimisation in residential buildings

To successfully get there, we need to

- Advance methodologically to define 
constraints and cost functions

- Provide a ’rating ecology’

Thanks to AIVC for partnering with us to 
collect your input
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