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Introduction ïAir Pollution in CH

© National Museum in Krakow

© EU Project PROPAINT

The evaluation of the environment and the risk assessment 

for the preventive conservation of cultural heritage objects are 

complex exercises.

VIAQ Study ïRisk Assessment pathway
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Introduction

1) Parameters; Temperature, RH, light, single pollutant concentration levels;

2) Impact of the environment on a material (i.e. dosimeter); Dosimeters 

measure the generic effects of the total (or part of the total) environment on 

cultural heritage objects of interest, outdoors and indoors

VMeasurements

Synergistic effects

Effect(NO2+O3+Climate) > EffectNO2
+ Effect O3

+ EffectCLIMATE



Introduction - Objective

VTo evaluate the use of dosimetry (i.e. EWO dosimeter) 

for Indoor Air Quality assessment in Cultural Heritage 

Locations 

VAssess the EWO dosimeter results obtained in different 

types of indoor locations (e.g. Storeroom, historic 

buildings)

VAssess the EWO dosimeter results obtained on different 

of geographical locations (e.g. Urban vs Rural)



The EWO ïDosimeter ïWorking principle
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The EWO ïDatabase 

Data source: 

ÁEU-projects (MASTER, PROPAINT)

ÁEEA-Grants projects (NL-Prague)

ÁServices to CH professionals
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TYPE OF INDOOR LOCATIONS

+ Mexico

+ Japan



The EWO ïDatabase 

+ Mexico

+ Japan

# EWO
Geographical 

Location
Location type Urban / Rural Research / Service

23 Oslo, NO Historic Building, enclosure Urban Both

3 Akerhus, NO New building Rural Service

5 Copenhagen, DK Historic Building, enclosure Urban Research

16 Haslach, GE Historic Building, enclosure Rural Research

16 Heraklion, GR Historic Building, enclosure Urban Research

20 Krakow, PO Historic Building, enclosure Urban Research

24 London, UK
Historic Building, enclosure, 

Storeroom, Archive
Urban Research

7 Madrid, ES Workshop, enclosure Urban Research

2 Mexico City, MX Historic Building, enclosure Urban Research

16 Norfolk, UK Historic Building, enclosure Rural Research

2 Nurberg, GE Historic Building, enclosure Urban Research

10 Prague, CR
Historic Building, 

Storeroom, Archive
Urban Both

16 Rabat, ML Historic Building, enclosure Rural Research

16 Stuttgart, GE New building, enclosure Urban Research

16 Trondheim, NO Historic Building, enclosure Urban Research

2 Valencia, ES Historic Building, enclosure Urban Research

16 Zakopane, PO Historic Building, enclosure Rural Research

1 Tokyo, JP Storeroom Urban Research

Total EWO dosimeter measurements 208

From Research Projects 196

From Services to Cultural Heritage Locations 12



EWO - Results

EWO Response vs. Single Compounds

EWO-G effect (x1000) = 8.67+ãUV+ãT(0.11NO2+0.15O3) (R2 = 0.73)

(NO2, O3) outdoor generated pollutants Ÿ infiltrate indoors 



EWO - Results

EWO Response vs. Type of Indoor Location

EN: Enclosures (e.g. showcases, mc-frames); ST/AR: Storeroom / Archives; 

NB: New buildings; HB: Historic buildings;

EWO Response Variability

ÁVentilation systems

ÁAir Exchange Rate

ÁBuildings conditions 

ÁGeographical locations (i.e. Urban, Rural, Traffic) 



EWO - Results

EWO Response vs. Type of Indoor Location

EN: Enclosures (e.g. showcases, mc-frames); ST/AR: Storeroom / Archives; 

NB: New buildings; HB: Historic buildings;

EWO Response Variability

ÁAir Exchange Rate (e.g. Enclosures: 0.2 ï15 day-1)

ÁVolume (e.g. Showcases 0.01 ï70 m3)

ÁWith objects vs Empty

Á...



EWO - Results

EWO Response vs. Type of Indoor Location

EN: Enclosures (e.g. showcases, mc-frames); ST/AR: Storeroom / 

Archives; 

NB: New buildings; HB: Historic buildings;

ñLowò EWO Response

ÁSome of the storerooms and archives were air conditioned with low light levels and low 

number of visitors



EWO Response vs. Geographical Location

EWO - Results


