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Non-energy benefits constitute dominant 

costs of running buildings

Source: World Green Building Council (2014)

Usually not considered in deep energy renovation projects 
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Framework for integration of indoor air quality, 

comfort and health in the scope of deep energy 

renovation

Change in 
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IEQ: Parameters describing indoor air quality, thermal, acoustic and visual environment 
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Addressing health and well-being in ALDREN
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Criteria for selection of IEQ parameters for 

ALDREN procedures

• Parameters that are changed due to the process of deep 

energy renovation (not deliberately act on IEQ)

• Parameters that have been shown to affect productivity, as 

well as health, well-being and comfort of building occupants 

(to allow estimation of economic benefits)

• Parameters that are measureable and/or can be modelled (to 

allow verification)

• Parameters that are included/recommended by the current 

standards and existing building certification schemes (to allow 

quick adoption of ALDREN procedures)

• Comfort, well-being, health, productivity ARE NOT measured 

directly, are estimated through proxies (IEQ parameters)
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• General and local thermal environment (air temperature, mean radiant temperature, radiant 

assymetry, reduced cold draft, reduced risk of overheating/overcooling and free cooling): thermal 

rehabilitation (insulation) of envelope, roof, ground floor, etc., new low-energy windows, 

installation of low temperature heating and high temperature cooling hydronic systems, air-based 

cooling and heating systems, improved control of heating/cooling systems, installation of 

sunscreens

• Mold: thermal rehabilitation (reduced cold bridges), installation of ventilation system

• Moisture levels: installation of ventilation system

• Radon: thermal rehabilitation of ground floor and cellars

• Ventilation and air quality: installation of ventilation system, low-emitting materials

• Penetration of ambient pollution, airtightness: tightening of envelope, thermal rehabilitation of 

enevelope and new windows, installation of ventilation system

• Ambient noise penetration: new windows, tightening of enevelope and thermal rehabilitation of 

envelope

• Daylight: skylights, new windows

• Visual environment, illuminance: renovation of low-energy artificial lighting system

• Glare: installation of sunscreens

• No impact on IEQ: use of renewable energy sources, heat pumps, more effective boilers, 

connection to district heating, etc

IEQ parameters impacted by energy renovation 

actions
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IEQ parameters included in standards and 

certification schemes
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Parameters defining IAQ

Measured Modelled
CO2  

Ventilation rate (m3/h) 

Formaldehyde (µg/m3) 

Benzene (µg/m3) 

PM2.5 (µg/m3) 

Radon (Bq/m3) 

Indoor air relative humidity (%)  

Surface relative humidity (%) 

Visible mould (cm²) Visual inspection
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Parameters defining thermal, acoustic and 

visual environment

Measured Modelled

Indoor air temperature (°C)  

Indoor air relative humidity (%)  

PMV and PPD 

Noise level (dB(A)) 

Daylight factor (%) 

Illuminance (lux)  
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Measuring procedures, protocols (example)
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Classification, TAIL-score (under development)
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