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An integrated index: The ALDREN-TAIL index

Addressing the 4 major components of IEQ:
« Thermal environment

« Acoustic environment

 Indoor air quality

e Light — Luminous (visual) environment

Assessed respectively according to the
levels of the 12 parameters

Allowing the assessment of the overall IEQ
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12 parameters selected to define IEQ
components within 4 IEQ components

inspection

Indoor temperature (°C)

x

A Noise level (dB(A))

CO, (ppm)

Ventilation rate (L/s)
Formaldehyde (ug/m3)
Benzene (pug/m?3)

PM, 5 (ug/m?)

Radon (Bg/m?3)

Indoor air relative humidity (%)
Visible mold (cm?) x

X X X X X X %

L Daylight factor (%) x
llluminance (lux) X
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Each of the 12 parameters is assessed according
to 4 categories

All the indicators are assessed against 4 categories defined by
EN16798 (2019) standard and WHO guidelines, mainly:

« Category I: High level of expectation and recommended for
spaces occupied by sensitive and fragile people with special
requirements like some disabilities, sick, very young children
and elderly persons, to increase accessibility

« Category Il: Normal level of expectation

« (Category lll: Moderate level of expectation

- BEIEGERNAN: Low level of expectation. Poor quality.
Unacceptable regarding health

=» Each indicator is associated to a category at every studied
location in the building.
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TAIL Is determined before and after renovation

Deep energy renovation
Regular operation
TAIL <1 year 3 months < TAIL < 1 year

e

Same season before
and after

Ideally two seasons
before and two
seasons after

During the on-site measurements, the building shall be operated and occupied
as usual, to capture typical conditions.
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Number of sampling locations

« A compromise between the representativeness of the
sampling locations regarding the whole building, and the
technical and economic feasibility

e Atleast 2rooms —at maximum 10 rooms

« The sum of the sampling location areas must address at least
10% of the occupied area, i.e., office floor area in office
buildings and guest room floor area in hotels.




Choice of the sampling locations

* Only offices/workplaces in office buildings and rooms in hotels

(no lobby or meeting rooms)

* Criteria to chose the sampling
locations:

— The lowest occupied level and the
highest occupied level

— different orientations
(North/South/East/West) meaning
different outdoor environment influence
(street versus garden)

— different types of indoor spaces
(materials, ventilation system,

occupancy, etc.) e, d IPNIEE
Single and open-plan offices in office buildings
— Normal |y Ooccu pied and the rooms of different sizes in hotels
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Duration of sampling

« One month for temperature and relative humidity
« Two months for radon, if the building is in a radon-prone area

« For the other parameters, one week:
— Monday to Friday in an office building

— Monday to Monday, Tuesday to Tuesday, etc., in a hotel
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Measuring equipment

In the center of the
room

= | Noise measurement Direct s

snuwiﬁﬁ@& & |

Part|cles measurement / \

A @ -

Chemical poIIutlon CO, measurement

Ventilation
Heating sources channels

e

Mould observations

Temperature and Relative ~ Ventilation rate
Humidity measurement measurement

Radon '
dosimeter Light measurement
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TAIL calculation tool
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1 |Calculation Input

2 Room #1 Room §2 Room

3 |Criteria

4 |Heating / cooling seasons: _

3

& |Heating season:

7 |Cat.1 = 21|°C <= 23|°C

8 |Cat.2 = 20|°C “= 24|°C

9 |Cat. 3 == 19|°C <= 25|°C

10 |Cat. 4 IfnotincCat. 1, 2and 3

11 |

12 |Cooling season (with mechanical cooling):

13 |Cat. 1 = 23,5|°C “= 25,5|°C

14 |Cat. 2 == 23|°C <= 26|°C

15 |Cat. 3 = 22|°C <= 27|°C

16 |Cat. 4 IfnotinCat. 1, 2and 3

17 |

18 |Others (cooling season without mechanical cooling):

19 |Mean outdoor temperature |= °C

20 |Cat. 1 = 21,74|°C <= 26,74|°C

21 |Cat. 2 = 20,74|°C <= 27,74|°C

22 |Cat. 3 P= 19,74|°C <= 28,74|°C

23 |Cat. 4 IfnotinCat. 1, 2and 3

| Mote | TAIL |- Temperature -|-| 1 | co2 | Wentilation | Hurmidity | Mald | Chemical | PM2.5 |- yli _ [ 3

Prét Moyenne: 1/10/59 18:47  Nb {non vides) : 1092 H 0 - i + 100%
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TAIL calculation tool: output

TAIL Index for Health & Wellbeing

Building location
Building type

Date of renovation -

Category
Thermal environment 2
Acoustic environment _
Indoor air quality 3
Lighting (visual) environment 3
TAIL 1]
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Type

Office

TAIL scores before renovation

A

Office

Office

Office

Office

Office

Hotel

Hotel

Hotel

Hotel

Hotel
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Lessons learnt from the pilot studies

« Applicability of the method

« Adjustment needed for the rating and applied to the final
method

« Differences across the buildings

« Capacity to identify potential for IEQ improvement during
renovation operations
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Future developments of the rating method and
the TAIL index

« Sensitivity analysis of the TAIL index on larger datasets

« Additional parameters underlying TAIL, e.g., inclusion of
occupant ratings?

« Extension to other buildings, e.g., schools and dwellings

« Development of a framework for the prediction of TAIL after
renovation = PredicTAIL included in the RenoMap

« Monetization of TAIL

« Development of a simple measurement box
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