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. This Power Point Presentation can be freely used for training
purposes by REHVA members.

. It is prepared by the main authors to the REHVA Guidebook.

. Please refer the original authors always when making the
presentation.

. Inform REHVA secretariat each time the presentation is used:
info@rehva.eu
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Indoor Climate Quality Assessment

Evaluation of indoor thermal environment and
iIndoor air quality
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(ICQ, concerning thermal, hygrometric and indoor

air quality aspects) strongly influences the In buildings and the
In working and educational environments (see REHVA

Guidebook about Indoor Environment and Productivity in offices) and the

related to maintain suitable comfort conditions.

Complementarily, the evaluation of ICQ plays an important role on the
of buildings energy quality.
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To propose a methodology for in-field investigation on ICQ based on spot
measurements and/or long term monitoring

« What and how to measure ?
*  Which indices to determine? _
« How to present the results ? — Key questions
 How to classify the ICQ level ?

Case studies } Learning by experiences

REHVA

(asd E Federation of European Heating, Ventilation and Air-conditioning Associations



A road map through the Guidebook

ITQ2  1AQ2
AIM REFERENCES

Introduction Background Sensors Case Studies

Effects
CS 4

ITQ1 I1AQ1 ITQ3 I1AQ3

cS2 CS3

ITQ - Indoor Thermal Quality

REHVA IAQ - Indoor Air Quality
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O AlM Aims of the guide book, receivers of the guidebook, building
— typologies this guidebook can be used for

O Intro General introduction about indoor environmental quality,
- indoor climatic aspects and assessment; comissioning
process; sustainability protocols

‘ Effects Indoor climatic quality effects on productivity, effects of
- thermal environment and indoor air on performance and
learning

_
=
N
>
2
(5]
> |
©
(o]
{ =
o
=
(o]
W
(2]
(o]
— |

Productivity
loss

Predicted percentage of dissatisfied

-05 0 0.5 1
Predicted Mean Vote (PMV)

Federation of European Heating, Ventilation and Air-conditioning Associations



@® Background Theoretical background on indoor climatic quality

Q1 ® Indoor thermal quality, human body thermoregulation and
energy balance, conditions for thermal comfort and discomfort
in buildings without mechanical cooling

IAQ1 © Indoor air quality general concepts, equations for the time
evolution of a pollutant concentration, air exchange rate, local
mean age of air, perceived indoor air quality, odour index
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@® Classification Criteria for the classification of the indoor climate quality

ITQ 2 Indoor thermal quality classification definition and categories,
criteria for the acceptability of a thermal environment

IAQ 2 Indoor air quality definition and categories

Direct Assessment

CATEGORY Thermal State of the body as a whole IAQ
Concentration of
Pollutants

PPD (%) PMV
| <6 0,2 <pmv <02
1 <10 -0,5<pmv=<0,5
11 <15 -0,7<pmv <0,7
vV >15 pmv < -0,7; pmv >0,7 Ventilation Effects on People
Requirements (Health/Comfort)

Indirect Assessment
(Consequences)

Indirect Assessment
(Causes)
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@® Sensorsand Requirements, sensors and instruments, general remarks

measurements
ITQ 3 Basic physical quantities used to define the indices of thermal
comfort or thermal stress, sensors and instruments
IAQ 3 Evaluation of pollutants concentrations and investigation of

particles in indoor environments, sensors and instruments
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@® Assessment Indoor climatic quality assessment procedure introduction,
different steps to make an assessment procedure

WHY?

—‘ AIM |—
WHERE AND WHEN? WHAT?

. ‘ Thermal quality and/or 1AQ

: Differentrooms
single room (up to whole building)
objective

| | J subjective
R -
‘ Characterization of the case-study ‘ - .
Selection of sensors Definition of surveys
and measurements and questionnaires
equipments
‘ Definition of “homogeneus” IC zones
‘ HOW?
1
‘ Definition of representative rooms } . } Monitoring plan ‘

' ‘ Sensors IIcmc.atic:ns ‘

Acceptability
ranges

frequency, etc.

Sampling clurantion, ‘

‘ Monitoring ‘

‘ Data collection ‘

| Data elahoration |

I I OUTPUT

REHVA ' B
Classification Diagnosis

(judment about 1CQ; rating) (analysis and corrective actions)
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@ Case Studies Several Cases on the Assement of ICQ

cs1 @ Indoor thermal quality, office room, displacement
ventilation, spot measurements

cs2 @ Indoor thermal and air quality, bank agency, short
term measurements
¢s3 @ Indoor thermal quality, office rooms, long term
measurements
CS4 @ o : : :
Indoor climatic quality, energy consumptions, office
building, wireless network web-based monitoring
O 3 Time Evolution of CO, and Radon Concentrations
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REHVA

Espaco 1
Espago 2
Espaco 3
Espaco 4
Espaco 5

Espaco

Quality of indoor environment in % of time in four categories
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Case Studies: From Spot to Long Term
Monitoring
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The Benefits of ICQ Assessment

<€ L

Energy Savings

Reduction of Environmental Impacts

Better Indoor Environmental Quality

Improved Productivity of Occupants
Databases and Possibility of Benchmark Tests

Corporative Image of Companies
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Thank you
for your
attention
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