PUBLICATIONS

. Developing Conservation-Focused Curriculum to Advance Analysis of Temperature and Relative
Humidity Data
In 'Springer Proceedings in Archeology and Heritage, Cham, Switzerland: 2025' and part of
'International Conference on Collection Care: New Challenges in Preventive Conservation,

Predictive Analysis and Environmental Monitoring'. Editors: Angel F. Perles-Ivars, Laura Fuster-Lépez
and Emanuela Bosco. Authors: Vincent Beltran, Jeremy Linden and Annelies Cosaert.

. Enhance Performance and Reduce Engergy Use in Storage Areas: Two Belgian Case Studies
In 'Springer Proceedings in Archeology and Heritage, Cham, Switzerland: 2025' and part of
'International Conference on Collection Care: New Challenges in Preventive Conservation,

Predictive Analysis and Environmental Monitoring'. Editors: Angel F. Perles-Ivars, Laura Fuster-Lépez
and Emanuela Bosco. Authors: Annelies Cosaert, Geert Bauwens and Estelle De Bruyn.
. Preserving for Eternity, Coding for Today: The Role of Pseudo-Developers in Cultural Heritage

Institutions
In '2025 (The 3rd) Symposium on Museum Environmental Science, Proceedings of International
Speakers, Beijing: National Museum of China, April 16-18'. Translators: Mingxin Ma and Yiming Li.
Authors: Annelies Cosaert and Bhavesh Shah.

. Energy Savings for Collection Care Institutions: Climate System Choice and Collection Policy in Line

with Museum Policy (in Dutch)

In 'Installaties vs. Monument: verleden, heden, toekomst’, 19 april 2024, Mauritskazerne Ede,

Wetenschappelijk-Technische groep voor Aanbevelingen inzake bouwrenovatie en

monumentenzorg (WTA VL-NL). Authors: Annelies Cosaert, Sebastien Thomas and Marcin Zygmunt.
. Tools for the Analysis of Collection Environments: Lessons Learned and Future Development

In 'Research Report'. Edited by Annelies Cosaert and Vincent Laudato Beltran. Los Angeles: Getty

Conservation, 2022’'. Authors: Annelies Cosaert, Vincent Laudato Beltran, Geert Bauwens, Melissa

King, Rebecca Napolitano, Bhavesh Shah, and Joelle Wickens.

. Comparison of Temperature and Relative Humidity Analysis Tools to Address Practitioner Needs

and Improve Decision-Making

_In “Transcending Boundaries: Integrated Approaches to Conservation. ICOM-CC 19th Triennial

Conference Preprints, Beijing, 17-21 May 2021". Authors: Annelies Cosaert and Vincent L. Beltran.
. Climate2Preserv and Resilient Storage, Towards a Happy Marriage Between Energy Reduction and

Adequate Collection Environments
In ‘Bulletin BRK-APROA 2021 Trim IV'. Authors: Annelies Cosaert and Estelle De Bruyn.
. The Sustainable Storage Space, Methodology for the Management of Small Cultural Institutions (in

French)

In ‘Pain, S. and Guillemard D., Conservation-restauration des biens culturels (CRBC), Dossier

Conservation préventive, 2020, vol. 36". Author: Estelle De Bruyn.


https://www.kikirpa.be/files/Springer_collection-care.pdf
https://www.kikirpa.be/files/Springer_collection-care.pdf
https://www.kikirpa.be/files/Springer_collection-care.pdf
https://www.kikirpa.be/files/Beijing_AC_compressed.pdf
https://www.kikirpa.be/files/Beijing_AC_compressed.pdf
https://www.kikirpa.be/files/WTA_VL-NL-kopie_compressed.pdf
https://www.kikirpa.be/files/WTA_VL-NL-kopie_compressed.pdf
https://www.getty.edu/conservation/publications_resources/pdf_publications/pdf/tools_for_analysis.pdf
https://www.icom-cc-publications-online.org/4433/Comparison-of-temperature-and-relative-humidity-analysis-tools-to-address-practitioner-needs-and-improve-decision-making
https://www.icom-cc-publications-online.org/4433/Comparison-of-temperature-and-relative-humidity-analysis-tools-to-address-practitioner-needs-and-improve-decision-making
https://aproa-brk.org/bulletin/
https://aproa-brk.org/bulletin/
http://araafu.com/wp-content/uploads/2020/09/1504.pdf
http://araafu.com/wp-content/uploads/2020/09/1504.pdf

BIBLIOGRAPHY

CHAPTER I: C2P

Coremans, P. De wetenschappelijke bescherming der kunstwerken in oorlogstijd: Europa’s ervaring
gedurende de jaren van 1939 tot 1945. Centraal Laboratorium Der Belgische Musea, 1946.

CHAPTER Il: THEORY: Know what you have

SOURCES
Airtec Solutions. ‘Air Humidification: AHU Solution’. n.d. https://airtecsolutions.com/air-
humidification/ahu-solution.

Akbarnezhad, Ali, and Jianzhuang Xiao. ‘Estimation and Minimization of Embodied Carbon of
Buildings: A Review'. Buildings (Grosspeteranlage 5, 4052 Basel, Switzerland) 7, no. 1 (2017): 5.
https://doi.org/10.3390/buildings7010005.

Ankersmit, Bart, and M. H. L. Stappers. Managing Indoor Climate Risks in Museums. Cultural
Heritage Agency of the Netherlands (Rijksdienst voor het Cultureel Erfgoed), 2017.

ASHRAE. ASHRAE Handbook—Fundamentals. American Society of Heating, Refrigerating and Air-
Conditioning Engineers, 2021.

ASHRAE. ASHRAE Standard 34—Designation and Safety Classification of Refrigerants. American
Society of Heating, Refrigerating and Air-Conditioning Engineers, 2019.

ASHRAE. ASHRAE Standard 90.1—Energy Standard for Buildings Except for Low-Rise Residential
Buildings. American Society of Heating, Refrigerating and Air-Conditioning Engineers, 2019.
ASHRAE. ‘Chapter 24: Museums, Galleries, Archives, and Libraries’. In ASHRAE Handbook—HVAC
Applications. American Society of Heating, Refrigerating and Air-Conditioning Engineers, 2019.
Bienvenido-Huertas, David. ‘Analysis of the Relationship of the Improvement of Fagades and
Thermal Bridges of Spanish Building Stock with the Mitigation of Its Energy and Environmental
Impact’. Energies (Grosspeteranlage 5, 4052 Basel, Switzerland) 13, no. 17 (2020): 4499. https://
doi.org/10.3390/en13174499.

British Standards Institution. PAS 198:2012 Specification for Managing Environmental Conditions for
Cultural Collections. BSI, 2012.

Bureau of Energy Efficiency. ‘Energy Conservation Building Code, Chapter 2'. Ministry of Power,
Government of India, n.d. https://beeindia.gov.in/sites/default/files/1Ch2.pdf.

Canadian Conservation Institute. ‘Agent of Deterioration: Incorrect Relative Humidity’. Government
of Canada, 2017. https://www.canada.ca/en/conservation-institute/services/agents-
deterioration.html.

Canadian Conservation Institute. ‘Agent of Deterioration: Incorrect Temperature’. Government of
Canada, 2017. https://www.canada.ca/en/conservation-institute/services/agents-deterioration/
temperature.html.

Canadian Conservation Institute. ‘Environmental Guidelines for Museums'. Government of Canada,
2017. https://www.canada.ca/en/conservation-institute/services/preventive-conservation/guidelines-
collections.

‘CIBSE Journal’. CIBSE Journal (London, United Kingdom), Chartered Institution of Building
Services Engineers, October 2009.

Cosaert, Annelies, Vincent Laudato Beltran, Geert Bauwens, et al. Tools for the Analysis of
Collection Environments: Lessons Learned and Future Development. Research Report. Getty
Conservation Institute, 2022. https://www.getty.edu/conservation/publications_resources/
pdf_publications/pdf/tools_for_analysis.pdf.



https://airtecsolutions.com/air-humidification/ahu-solution
https://airtecsolutions.com/air-humidification/ahu-solution
https://doi.org/10.3390/buildings7010005
https://doi.org/10.3390/buildings7010005
https://doi.org/10.3390/en13174499
https://doi.org/10.3390/en13174499
https://beeindia.gov.in/sites/default/files/1Ch2.pdf
https://www.canada.ca/en/conservation-institute/services/agents-deterioration.html
https://www.canada.ca/en/conservation-institute/services/agents-deterioration.html
https://www.canada.ca/en/conservation-institute/services/agents-deterioration.html
https://www.canada.ca/en/conservation-institute/services/agents-deterioration/temperature.html
https://www.canada.ca/en/conservation-institute/services/agents-deterioration/temperature.html
https://www.canada.ca/en/conservation-institute/services/agents-deterioration/temperature.html
https://www.canada.ca/en/conservation-institute/services/preventive-conservation/guidelines-collections
https://www.canada.ca/en/conservation-institute/services/preventive-conservation/guidelines-collections
https://www.canada.ca/en/conservation-institute/services/preventive-conservation/guidelines-collections
https://www.getty.edu/conservation/publications_resources/pdf_publications/pdf/tools_for_analysis.pdf
https://www.getty.edu/conservation/publications_resources/pdf_publications/pdf/tools_for_analysis.pdf
https://www.getty.edu/conservation/publications_resources/pdf_publications/pdf/tools_for_analysis.pdf

Cultural Heritage Agency of the Netherlands. Risk Management for Collections. Cultural Heritage
Agency of the Netherlands (Rijksdienst voor het Cultureel Erfgoed), 2017. https://
www.cultureelerfgoed.nl/publicaties/publicaties/2017/01/01/risk-management-for-collections.

ECOMENA. ‘Trigeneration Systems’. n.d. https://www.ecomena.org/trigeneration-systems/.

Eibl, Markus, and Andreas Burmester. ‘Learning from History: Conservation Solutions from the Past
Applied to Future Challenges’. In Climate for Culture: Heritage Solutions for a Changing Future.
2014.

Energie+. ‘Choisir un systeme d’humidification’. Architecture et Climat, Université catholique de
Louvain, n.d. https://energieplus-lesite.be/concevoir/humidification-et-deshumidification2/choisir-

un-systeme-d-humidification/.

Energie+. ‘La production de chaleur’. Architecture et Climat, Université catholique de Louvain, n.d.
https://energieplus-lesite.be/concevoir/batiment/concevoir-l-avant-projet/concevoir-des-systemes-
efficaces/chauffage-d4/.

Energy Efficient Architectural Building Services. ‘Thermal Mass and Sustainable Building Design’.

United Kingdom, n.d. https://eeabs.co.uk/thermal-mass-and-sustainable-building-design/.
Engineering Professional Guides. "HVAC Psychrometrics Problems’. n.d. https://
www.engproguides.com/hvac-psychrometrics-problems.html.

European Committee for Standardization. EN 16883: Conservation of Cultural Heritage—Guidelines
for Improving the Energy Performance of Historic Buildings. CEN, 2017.

European Environment Agency. ‘Life Cycle Assessment’. European Environment Agency, n.d.

https://www.eea.europa.eu/help/glossary/eea-glossary/life-cycle-assessment.

European Union. ‘Directive 2010/31/EU on the Energy Performance of Buildings (Recast)’. 2010.
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:02010L0031-20210101.

European Union. ‘Directive (EU) 2023/1791 on Energy Efficiency (Recast)’. 2023. https://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=0J:JOLL_2023_231_R_0001.

Getty Conservation Institute. ‘Oxygen-Free Storage: A Viable Option for Museums?’ Getty

Conservation Institute, n.d. https://www.getty.edu/conservation/publications_resources/

pdf_publications/oxygen_free_cases.html.

Hachem-Vermette, Caroline. ‘Introduction to Building Envelope’. In Solar Buildings and
Neighborhoods: Design Considerations for High Energy Performance. Green Energy and
Technology. Springer Nature Switzerland AG, 2020. https://doi.org/10.1007/978-3-030-47016-6_2.
Image Permanence Institute. 'Education and Publications’. Image Permanence Institute, Rochester

Institute of Technology, n.d. https://www.imagepermanenceinstitute.org/education/
publications.html.

Image Permanence Institute. "HVAC Basics for Collection Environments'. In Methodology
Guidebook, Chapter 3. Image Permanence Institute, Rochester Institute of Technology, 2019.
https://s3.cad.rit.edu/ipi-assets/publications/methodology_guidebook/

03 Methodology Guidebook HVAC Basics.pdf.

Image Permanence Institute. 'IPl Educational Video Playlist’. Image Permanence Institute, Rochester
Institute of Technology, 2019. https://www.youtube.com/playlist?list=PLj6j6tB7]yr-
BANHhk7tr8eilSFh8THW.

International Code Council. International Building Code (IBC). International Code Council, 2021.
International Organization for Standardization. ISO 9972: Thermal Performance of Buildings—
Determination of Air Permeability of Buildings—Fan Pressurization Method. International Standard.
ISO, 2015.

International Organization for Standardization. ISO 10211: Thermal Bridges in Building Construction
—Heat Flows and Surface Temperatures—Detailed Calculations. International Standard. ISO, 2017.
International Organization for Standardization. ISO 14683: Thermal Bridges in Building Construction
—Linear Thermal Transmittance—Simplified Methods and Default Values. International Standard.
ISO, 2017.

Life Cycle Initiative. ‘Carbon Footprint’. UNEP/SETAC Life Cycle Initiative, n.d. https://
www.lifecycleinitiative.org/starting-life-cycle-thinking/life-cycle-approaches/carbon-footprint/.



https://www.cultureelerfgoed.nl/publicaties/publicaties/2017/01/01/risk-management-for-collections
https://www.cultureelerfgoed.nl/publicaties/publicaties/2017/01/01/risk-management-for-collections
https://www.ecomena.org/trigeneration-systems/
https://energieplus-lesite.be/concevoir/humidification-et-deshumidification2/choisir-un-systeme-d-humidification/
https://energieplus-lesite.be/concevoir/humidification-et-deshumidification2/choisir-un-systeme-d-humidification/
https://energieplus-lesite.be/concevoir/humidification-et-deshumidification2/choisir-un-systeme-d-humidification/
https://energieplus-lesite.be/concevoir/batiment/concevoir-l-avant-projet/concevoir-des-systemes-efficaces/chauffage-d4/
https://energieplus-lesite.be/concevoir/batiment/concevoir-l-avant-projet/concevoir-des-systemes-efficaces/chauffage-d4/
https://energieplus-lesite.be/concevoir/batiment/concevoir-l-avant-projet/concevoir-des-systemes-efficaces/chauffage-d4/
https://eeabs.co.uk/thermal-mass-and-sustainable-building-design/
https://www.engproguides.com/hvac-psychrometrics-problems.html
https://www.engproguides.com/hvac-psychrometrics-problems.html
https://www.eea.europa.eu/help/glossary/eea-glossary/life-cycle-assessment
https://www.eea.europa.eu/help/glossary/eea-glossary/life-cycle-assessment
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:02010L0031-20210101
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:02010L0031-20210101
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:JOLL_2023_231_R_0001
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:JOLL_2023_231_R_0001
https://www.getty.edu/conservation/publications_resources/pdf_publications/oxygen_free_cases.html
https://www.getty.edu/conservation/publications_resources/pdf_publications/oxygen_free_cases.html
https://www.getty.edu/conservation/publications_resources/pdf_publications/oxygen_free_cases.html
https://doi.org/10.1007/978-3-030-47016-6_2
https://www.imagepermanenceinstitute.org/education/publications.html
https://www.imagepermanenceinstitute.org/education/publications.html
https://s3.cad.rit.edu/ipi-assets/publications/methodology_guidebook/03_Methodology_Guidebook_HVAC_Basics.pdf
https://s3.cad.rit.edu/ipi-assets/publications/methodology_guidebook/03_Methodology_Guidebook_HVAC_Basics.pdf
https://s3.cad.rit.edu/ipi-assets/publications/methodology_guidebook/03_Methodology_Guidebook_HVAC_Basics.pdf
https://www.youtube.com/playlist?list=PLj6j6tB7jyr-B4NHhk7tr8eiISFh8jTHW
https://www.youtube.com/playlist?list=PLj6j6tB7jyr-B4NHhk7tr8eiISFh8jTHW
https://www.lifecycleinitiative.org/starting-life-cycle-thinking/life-cycle-approaches/carbon-footprint/
https://www.lifecycleinitiative.org/starting-life-cycle-thinking/life-cycle-approaches/carbon-footprint/

Liu, Yang, Zhigiang Liu, and others. ‘Airtightness Test and Air Infiltration Estimation of an Ultra-Low
Energy Building'. Science and Technology for the Built Environment 23, no. 3 (2017): 441-48.
https://doi.org/10.1080/23744731.2017.1262707.

National Institute of Building Sciences. "Whole Building Design Guide—Building Envelope Design
Guide'. Washington, DC, United States, n.d. https://www.wbdg.org/quides-specifications/building-
envelope-design-guide.

‘Principles of Heat Transfer in Web'. University of the West of England, n.d. https://fet.uwe.ac.uk/

conweb/hidweb/Principles/print.htm.

‘Psychrometrics Tutorial Video'. n.d. https://www.youtube.com/watch?v=p2ohYjY4apw.

Ritchie, Hannah. ‘Primary, Secondary, Final, and Useful Energy: Why Are There Different Ways of
Measuring Energy?’ Our World in Data, 2022. https://ourworldindata.org/energy-definitions.

Systems Engineering Body of Knowledge. ‘Systems Engineering Principles’. n.d. https://
sebokwiki.org/wiki/Systems_Engineering_Principles.

‘Tandem Architecture’. Calgary, AB, Canada, n.d. https://www.tandemarch.ca/.

Taylor, Joel. Distinguishing between the Map and the Territory: Synergy in Agent-Based Approaches
to Risk Assessment. (Oslo, Norway), Norwegian Institute for Cultural Heritage Research (NIKU),
2012.

Taylor, Joel, Michael C. Henry, Vincent Laudato Beltran, et al. Managing Collection Environments:
Technical Notes and Guidance. Edited by Joel Taylor and Vincent Laudato Beltran. Getty
Conservation Institute, 2023. https://www.getty.edu/conservation/publications_resources/

pdf publications/pdf/mce-technical-notes-and-gquidance.pdf.

‘Thermal Mass in Passive Solar Building'. In The Constructor. n.d. https://theconstructor.org/

building/thermal-mass-passive-solar-building/562355/.

Visual Capitalist. "What Are the Five Major Types of Renewable Energy?’ n.d. https://
elements.visualcapitalist.com/what-are-the-five-major-types-of-renewable-energy/.

World Resources Institute and World Business Council for Sustainable Development. ‘Greenhouse
Gas Protocol: Corporate Accounting and Reporting Standard’. Washington, DC, United States and
Geneva, Switzerland, n.d. https://ghgprotocol.org/.

Adobe Inc. ‘Adobe lllustrator’. Adobe Inc., n.d. https://www.adobe.com/products/illustrator.html.
Autodesk Inc. ‘AutoCAD’. Autodesk Inc., n.d. https://www.autodesk.com/products/autocad/.
Birmingham Museum and Art Gallery and Collections Trust. What's Eating Your Collection?

Birmingham Museum and Art Gallery and Collections Trust, 2011. http://
www.whatseatingyourcollection.com/.

Brokerhof, Agnes W., and Anna E. Bllow. ‘'The QuiskScan—A Quick Risk Scan to Identify Value and
Hazards in a Collection’. Journal of the Institute of Conservation 39, no. 1 (2016): 18-28. https://
doi.org/10.1080/19455224.2016.1152587.

Brokerhof, Agnes W., Bert van Zanen, Ko van de Watering, and Henk Porck. Buggy Biz: Integrated

Pest Management in Collections. Netherlands Institute for Cultural Heritage (ICN), 2007.

Canadian Conservation Institute. ‘Light Damage Calculator’. Government of Canada, 2013. https://
app.pch.gc.ca/application/cdl-ldc/description-about.app?lang=en.

Dziato, Artur, Mariusz Jedrychowski, kukasz Bratasz, et al. "HERIe: Quantitative Assessment of Risks

to Heritage Assets’. Jerzy Haber Institute of Catalysis and Surface Chemistry, Polish Academy of
Sciences, 2013. https://herie.pl.

Grau-Bove, Josep, and Weng Mu. 'IMPACT Tool: A Tool That Predicts Indoor Pollutant
Concentrations and Deposition Rates’. 2020. https://josepgrau.shinyapps.io/IMPACT/.

Image Permanence Institute. ‘Dew Point Calculator’. Image Permanence Institute, Rochester
Institute of Technology, 2018. http://www.dpcalc.org/.

Image Permanence Institute. ‘'eClimateNotebook’. Image Permanence Institute, Rochester Institute
of Technology, 2018. https://www.eclimatenotebook.com/.



https://doi.org/10.1080/23744731.2017.1262707
https://doi.org/10.1080/23744731.2017.1262707
https://www.wbdg.org/guides-specifications/building-envelope-design-guide
https://www.wbdg.org/guides-specifications/building-envelope-design-guide
https://fet.uwe.ac.uk/conweb/hi4web/Principles/print.htm
https://fet.uwe.ac.uk/conweb/hi4web/Principles/print.htm
https://www.youtube.com/watch?v=p2ohYjY4apw
https://ourworldindata.org/energy-definitions
https://sebokwiki.org/wiki/Systems_Engineering_Principles
https://sebokwiki.org/wiki/Systems_Engineering_Principles
https://www.tandemarch.ca/
https://www.getty.edu/conservation/publications_resources/pdf_publications/pdf/mce-technical-notes-and-guidance.pdf
https://www.getty.edu/conservation/publications_resources/pdf_publications/pdf/mce-technical-notes-and-guidance.pdf
https://www.getty.edu/conservation/publications_resources/pdf_publications/pdf/mce-technical-notes-and-guidance.pdf
https://theconstructor.org/building/thermal-mass-passive-solar-building/562355/
https://theconstructor.org/building/thermal-mass-passive-solar-building/562355/
https://elements.visualcapitalist.com/what-are-the-five-major-types-of-renewable-energy/
https://elements.visualcapitalist.com/what-are-the-five-major-types-of-renewable-energy/
https://elements.visualcapitalist.com/what-are-the-five-major-types-of-renewable-energy/
https://ghgprotocol.org/
https://www.adobe.com/products/illustrator.html
https://www.autodesk.com/products/autocad/
http://www.whatseatingyourcollection.com/
http://www.whatseatingyourcollection.com/
https://doi.org/10.1080/19455224.2016.1152587
https://doi.org/10.1080/19455224.2016.1152587
https://app.pch.gc.ca/application/cdl-ldc/description-about.app?lang=en
https://app.pch.gc.ca/application/cdl-ldc/description-about.app?lang=en
https://herie.pl/
https://josepgrau.shinyapps.io/IMPACT/
http://www.dpcalc.org/
https://www.eclimatenotebook.com/

MEMORI Project. 'The MEMORI Technology: Innovation for Conservation’. MEMORI Project
Consortium, n.d. http://memori.nilu.no/.

Michalski, Stefan, and Jose Luiz Pedersoli Jr. The ABC Method: A Risk Management Approach to
the Preservation of Cultural Heritage. Government of Canada, Canadian Conservation Institute, and

International Centre for the Study of the Preservation and Restoration of Cultural Property, 2016.
https://www.canada.ca/en/conservation-institute/services/risk-management-heritage-collections/

abc-method-risk-management-approach.html.

Microsoft Corporation. ‘Microsoft PowerPoint’. Microsoft Corporation, n.d. https://
www.microsoft.com/en-us/microsoft-365/powerpoint.

Museum of London. ‘Introduction to Museum Pests’. Museum of London, 2013. https://
www.museumoflondon.org.uk/Resources/e-learning/introduction-to-museum-pests/index.html.
MuseumPests Working Group. ‘About Us'. Integrated Pest Management Working Group, 2018.
https://museumpests.net/about-us/.

Padfield, Tim. ‘Calculator for Atmospheric Moisture’. 2010. https://www.conservationphysics.org/
atmcalc/atmocalc.html.

Padfield, Tim. ‘Calculator for Conservation Heating’. 2010. https://www.conservationphysics.org/
atmcalc/consheatcalc.html.

Padfield, Tim. ‘Calculator for Dehumidification Energy Load’. 2010. https://
www.conservationphysics.org/atmcalc/dehumidcalc.html.

Serif Ltd. ‘Affinity Designer’. Serif Ltd, n.d. https://affinity.serif.com/en-us/designer/.

Smulders, Harrie, and Marco Martens. ‘Online Applications’. Physics of Monuments. Eindhoven

University of Technology, 2014. http://www.monumenten.bwk.tue.nl/Algemeen/Applicaties.aspx.

CHAPTER II: THEORY: Know what you can do

SOURCES

ASHRAE. ‘Solar Heat Gain Coefficient (SHGC)'. American Society of Heating, Refrigerating and Air-
Conditioning Engineers, 2021.

BRE Global Ltd. ‘BREEAM: Building Research Establishment Environmental Assessment Method'.
BRE Global Ltd, n.d. https://bregroup.com/products/breeam/.

‘Building and Environment Article on Thermal Comfort and Indoor Environment’. Building and
Environment (Amsterdam, Netherlands) 205 (2021). https://www.sciencedirect.com/science/article/
abs/pii/S0360132321006673.

Canadian Conservation Institute. ‘Airtightness Measurement of Display Cases’. CCl Technical
Bulletin, no. 29. Government of Canada, 2017. https://www.canada.ca/en/conservation-institute/
services/conservation-preservation-publications/technical-bulletins/airtightness-measurement-

display-cases.html.
Canadian Conservation Institute. ‘Light Control and Solar Heat Management'. Government of

Canada, 2017. https://www.canada.ca/en/conservation-institute/services/conservation-preservation-

publications/technical-bulletins.html.

Canadian Conservation Institute. ‘Silica Gel for Controlling Relative Humidity in Display Cases’. CCl
Technical Bulletin, no. 13. Government of Canada, 2017. https://www.canada.ca/en/conservation-

institute/services/conservation-preservation-publications/technical-bulletins/silica-gel-relative-
humidity.html.

Cultural Heritage Agency of the Netherlands. ‘Building Envelope Strategies for Heritage Buildings'.
Cultural Heritage Agency of the Netherlands (Rijksdienst voor het Cultureel Erfgoed), n.d. https://
www.cultureelerfgoed.nl/.

Deutsche Gesellschaft fir Nachhaltiges Bauen. 'DGNB System: German Sustainable Building
Council Certification’. Deutsche Gesellschaft fiir Nachhaltiges Bauen (DGNB), n.d. https://
www.dgnb-system.de/en/.



http://memori.nilu.no/
https://www.canada.ca/en/conservation-institute/services/risk-management-heritage-collections/abc-method-risk-management-approach.html
https://www.canada.ca/en/conservation-institute/services/risk-management-heritage-collections/abc-method-risk-management-approach.html
https://www.canada.ca/en/conservation-institute/services/risk-management-heritage-collections/abc-method-risk-management-approach.html
https://www.canada.ca/en/conservation-institute/services/risk-management-heritage-collections/abc-method-risk-management-approach.html
https://www.microsoft.com/en-us/microsoft-365/powerpoint
https://www.microsoft.com/en-us/microsoft-365/powerpoint
https://www.museumoflondon.org.uk/Resources/e-learning/introduction-to-museum-pests/index.html
https://www.museumoflondon.org.uk/Resources/e-learning/introduction-to-museum-pests/index.html
https://museumpests.net/about-us/
https://museumpests.net/about-us/
https://www.conservationphysics.org/atmcalc/atmocalc.html
https://www.conservationphysics.org/atmcalc/atmocalc.html
https://www.conservationphysics.org/atmcalc/consheatcalc.html
https://www.conservationphysics.org/atmcalc/consheatcalc.html
https://www.conservationphysics.org/atmcalc/dehumidcalc.html
https://www.conservationphysics.org/atmcalc/dehumidcalc.html
https://affinity.serif.com/en-us/designer/
http://www.monumenten.bwk.tue.nl/Algemeen/Applicaties.aspx
https://bregroup.com/products/breeam/
https://www.sciencedirect.com/science/article/abs/pii/S0360132321006673
https://www.sciencedirect.com/science/article/abs/pii/S0360132321006673
https://www.canada.ca/en/conservation-institute/services/conservation-preservation-publications/technical-bulletins/airtightness-measurement-display-cases.html
https://www.canada.ca/en/conservation-institute/services/conservation-preservation-publications/technical-bulletins/airtightness-measurement-display-cases.html
https://www.canada.ca/en/conservation-institute/services/conservation-preservation-publications/technical-bulletins/airtightness-measurement-display-cases.html
https://www.canada.ca/en/conservation-institute/services/conservation-preservation-publications/technical-bulletins/airtightness-measurement-display-cases.html
https://www.canada.ca/en/conservation-institute/services/conservation-preservation-publications/technical-bulletins.html
https://www.canada.ca/en/conservation-institute/services/conservation-preservation-publications/technical-bulletins.html
https://www.canada.ca/en/conservation-institute/services/conservation-preservation-publications/technical-bulletins.html
https://www.canada.ca/en/conservation-institute/services/conservation-preservation-publications/technical-bulletins/silica-gel-relative-humidity.html
https://www.canada.ca/en/conservation-institute/services/conservation-preservation-publications/technical-bulletins/silica-gel-relative-humidity.html
https://www.canada.ca/en/conservation-institute/services/conservation-preservation-publications/technical-bulletins/silica-gel-relative-humidity.html
https://www.canada.ca/en/conservation-institute/services/conservation-preservation-publications/technical-bulletins/silica-gel-relative-humidity.html
https://www.cultureelerfgoed.nl/
https://www.cultureelerfgoed.nl/
https://www.dgnb-system.de/en/
https://www.dgnb-system.de/en/

Energie+. ‘Rendement d'un systéeme de ventilation”. Architecture et Climat, Université catholique de
Louvain, n.d. https://energieplus-lesite.be/theories/ventilation10/rendement-d-un-systeme-de-

ventilation/.

‘Energy and Buildings Article on Building Performance’. Energy and Buildings (Amsterdam,
Netherlands) 206 (2020). https://www.sciencedirect.com/science/article/abs/pii/
S0378778819333948.

ERIKS. ‘Reducing Energy Consumption Starts with the Motor’. ERIKS, 2024. https://eriks.com/en/
know-how-hub/blogs/reducing-energy-consumption-starts-with-the-motor/.

European Commission. ‘Energy Performance of Buildings Directive’. European Commission, n.d.
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/energy-
performance-buildings-directive_en.

European Commission Joint Research Centre. Technical Support for the Development of a Smart
Readiness Indicator for Buildings. JRC Technical Report. Joint Research Centre, 2020. https://
publications.jrc.ec.europa.eu/repository/handle/JRC133984.

European Committee for Standardization. EN 16798-1:2019 Energy Performance of Buildings—
Ventilation for Buildings—Part 1: Indoor Environmental Input Parameters for Design and
Assessment of Energy Performance of Buildings Addressing Indoor Air Quality, Thermal
Environment, Lighting and Acoustics. European Standard. CEN, 2019.

European Committee for Standardization. EN 16883:2017 Conservation of Cultural Heritage—
Guidelines for Improving the Energy Performance of Historic Buildings. European Standard. CEN,
2017.

Grundfos Holding A/S. "How to Find a Suitable Pump Replacement’. Grundfos Holding A/S, 2024.
https://www.grundfos.com/solutions/support/how-to-guides/how-to-find-a-suitable-pump-
replacement.

ICCROM and UNESCO. '‘Re-Org: A Method for Reorganizing Museum Storage’. International
Centre for the Study of the Preservation and Restoration of Cultural Property (ICCROM), n.d.
https://www.iccrom.org/section/preventive-conservation/re-org.

‘Journal of Building Engineering Article on Energy Performance’. Journal of Building Engineering
(Amsterdam, Netherlands) 62 (2022). https://www.sciencedirect.com/science/article/pii/
$2352710222017028.

Kramer, R. P, H. L. Schellen, and A. W. M. van Schijndel. ‘Impact of ASHRAE's Museum Climate
Classes on Energy Consumption and Indoor Climate Fluctuations: Full-Scale Measurements in

Museum Hermitage Amsterdam’. Energy and Buildings (Amsterdam, Netherlands) 130 (October
2016): 286-94. https://doi.org/10.1016/j.enbuild.2016.08.016.
Logenthiran, Thillainathan, and D. Srinivasan. ‘Multi-Agent System for Demand Side Management in

Smart Grid'. 2011 IEEE Ninth International Conference on Power Electronics and Drive Systems
(PEDS) (Piscataway, NJ, United States), IEEE, December 2011, 424-29. https://doi.org/10.1109/
PEDS.2011.6147283.

MEMORI Project Consortium. ‘"MEMORI Project: Measurement, Effect Assessment and Mitigation of
Pollutant Impact on Movable Cultural Assets’. 2010. http://www.memori-project.eu/.

Monumentenwacht Vlaanderen. ‘Monumentwatch Brochures’'. Monumentenwacht Vlaanderen, n.d.
https://www.monumentenwacht.be/.

National Research Council Canada. National Research Council Canada Building Science Publication.
Technical Report. National Research Council Canada, 2021. https://nrc-publications.canada.ca/eng/
view/ft/?id=f7bd265d-cc3d-4848-a666-8eeb1fbde?10.

National Trust. The National Trust Manual of Housekeeping: Care and Conservation of Collections

in Historic Houses. National Trust Books, 2011.

National Trust. The National Trust Manual of Housekeeping: The Care of Collections in Historic
Houses Open to the Public. Edited by Hermione Sandwith and Sheila Stainton. Elsevier
Butterworth-Heinemann, 2006.

Padfield, Tim. ‘Conservation Physics: Low Energy Museum Storage’. 2023. http://
www.conservationphysics.org/storage/low-energy-museum-storage.php.



https://energieplus-lesite.be/theories/ventilation10/rendement-d-un-systeme-de-ventilation/
https://energieplus-lesite.be/theories/ventilation10/rendement-d-un-systeme-de-ventilation/
https://www.sciencedirect.com/science/article/abs/pii/S0378778819333948
https://www.sciencedirect.com/science/article/abs/pii/S0378778819333948
https://eriks.com/en/know-how-hub/blogs/reducing-energy-consumption-starts-with-the-motor/
https://eriks.com/en/know-how-hub/blogs/reducing-energy-consumption-starts-with-the-motor/
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/energy-performance-buildings-directive_en
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/energy-performance-buildings-directive_en
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/energy-performance-buildings-directive_en
https://publications.jrc.ec.europa.eu/repository/handle/JRC133984
https://publications.jrc.ec.europa.eu/repository/handle/JRC133984
https://www.grundfos.com/solutions/support/how-to-guides/how-to-find-a-suitable-pump-replacement
https://www.grundfos.com/solutions/support/how-to-guides/how-to-find-a-suitable-pump-replacement
https://www.grundfos.com/solutions/support/how-to-guides/how-to-find-a-suitable-pump-replacement
https://www.iccrom.org/section/preventive-conservation/re-org
https://www.iccrom.org/section/preventive-conservation/re-org
https://www.sciencedirect.com/science/article/pii/S2352710222017028
https://www.sciencedirect.com/science/article/pii/S2352710222017028
https://doi.org/10.1016/j.enbuild.2016.08.016
https://doi.org/10.1109/PEDS.2011.6147283
https://doi.org/10.1109/PEDS.2011.6147283
http://www.memori-project.eu/
https://www.monumentenwacht.be/
https://www.monumentenwacht.be/
https://nrc-publications.canada.ca/eng/view/ft/?id=f7bd265d-cc3d-4848-a666-8eeb1fbde910
https://nrc-publications.canada.ca/eng/view/ft/?id=f7bd265d-cc3d-4848-a666-8eeb1fbde910
http://www.conservationphysics.org/storage/low-energy-museum-storage.php
http://www.conservationphysics.org/storage/low-energy-museum-storage.php

TOOLS

Padfield, Tim. ‘Museum Microclimates’. 2007. http://www.padfield.org/tim/cfys/mm/intro.html.
Padfield, Tim, Morten Ryhl-Svendsen, Poul Klenz Larsen, and Lars Aasbjerg Jensen. ‘A Review of
the Physics and the Building Science Which Underpins Methods of Low Energy Storage of Museum
and Archive Collections’. Studies in Conservation 63, no. sup1 (2018): 209-15. https://doi.org/
10.1080/00393630.2018.1504456.

PDH Online. 'HVAC Systems Course M385'. PDH Online, n.d. https://pdhonline.com/courses/
m385/m385content.pdf.

Taylor, Joel, Michael C. Henry, Vincent Laudato Beltran, et al. Managing Collection Environments:
Technical Notes and Guidance. Edited by Joel Taylor and Vincent Laudato Beltran. Getty
Conservation Institute, 2023. https://www.getty.edu/publications/virtuallibrary/temp/
9781606064344.pdf.

Upsite Technologies. ‘How Fan Affinity Laws Impact Fan Energy Savings'. Upsite Technologies, n.d.

https://www.upsite.com/blog/how-fan-affinity-laws-impact-fan-energy-savings/.

U.S. Green Building Council. ‘LEED: Leadership in Energy and Environmental Design’. U.S. Green
Building Council, n.d. https://www.usgbc.org/leed.

Wilo SE. ‘Replacement Guide for Pumps’. Wilo SE, 2024. https://wilo.com/gb/en/Support/
Selection-and-configuration/Replacement-guide/en.

Padfield, Tim. ‘Calculators for Conservation: Thermal Mass of Cellulose Collections’. 2010. https://
www.conservationphysics.org/atmcalc/

UCLA Energy Design Tools Group. ‘Climate Consultant’. University of California, Los Angeles, n.d.
https://www.energy-design-tools.aud.ucla.edu/climate-consultant/

CHAPTER lli: DATA

SOURCES

European Committee for Standardization. EN 13187:1998 Thermal Performance of Buildings—
Qualitative Detection of Thermal Irregularities in Building Envelopes—Infrared Method. European
Standard. CEN, 1998.

European Committee for Standardization. EN 13829:2000 Thermal Performance of Buildings—
Determination of Air Permeability of Buildings—Fan Pressurization Method. European Standard.
CEN, 2000.

Fluke Corporation. ‘Fluke Measurement and Testing Equipment Documentation’. Fluke
Corporation, n.d. https://www.fluke.com/.

'HVAC Educational Video'. n.d. https://www.youtube.com/watch?v=gO7Xaygwb2c

International Organization for Standardization. ISO 6781-3:2015 Performance of Buildings—
Detection of Heat, Air and Moisture Irregularities in Buildings by Infrared Methods—Part 3:
Qualifications of Equipment Operators, Data Analysts and Report Writers. International Standard.
ISO, 2015.

International Organization for Standardization. ISO 9869-1:2014 Thermal Insulation—Building
Elements—In-Situ Measurement of Thermal Resistance and Thermal Transmittance—Part 1: Heat
Flow Meter Method. International Standard. 1ISO, 2014.

International Organization for Standardization. ISO 9972:2015 Thermal Performance of Buildings—
Determination of Air Permeability of Buildings—Fan Pressurization Method. International Standard.
ISO, 2015.

International Organization for Standardization. ISO 13187:1998 Thermal Performance of Buildings—
Qualitative Detection of Thermal Irregularities in Building Envelopes—Infrared Method.
International Standard. ISO, 1998.



http://www.padfield.org/tim/cfys/mm/intro.html
https://doi.org/10.1080/00393630.2018.1504456
https://doi.org/10.1080/00393630.2018.1504456
https://pdhonline.com/courses/m385/m385content.pdf
https://pdhonline.com/courses/m385/m385content.pdf
https://www.getty.edu/publications/virtuallibrary/temp/9781606064344.pdf
https://www.getty.edu/publications/virtuallibrary/temp/9781606064344.pdf
https://www.upsite.com/blog/how-fan-affinity-laws-impact-fan-energy-savings/
https://www.upsite.com/blog/how-fan-affinity-laws-impact-fan-energy-savings/
https://www.usgbc.org/leed
https://wilo.com/gb/en/Support/Selection-and-configuration/Replacement-guide/en
https://wilo.com/gb/en/Support/Selection-and-configuration/Replacement-guide/en
https://www.conservationphysics.org/atmcalc/
https://www.conservationphysics.org/atmcalc/
https://www.energy-design-tools.aud.ucla.edu/climate-consultant/
https://www.energy-design-tools.aud.ucla.edu/climate-consultant/
https://www.fluke.com/
https://www.youtube.com/watch?v=gO7Xaygwb2c

International Organization for Standardization. ISO 13829:2000 Thermal Performance of Buildings—
Determination of Air Permeability of Buildings—Fan Pressurization Method. International Standard.
ISO, 2000.

Micronics Ltd. "Micronics Flow Measurement Documentation’. Micronics Ltd, n.d. https://
www.micronicsflowmeters.com/.

National Park Service. ‘Conserve O Gram 3/3: Monitoring Temperature and Relative Humidity".
Conserve O Gram, no. 3/3. National Park Service, Museum Management Program, September
2011. https://www.nps.gov/museum/publications/conserveogram/03-03.pdf.

Rasooli, Arash, and Laure Itard. ‘In-Situ Characterization of Walls’ Thermal Resistance: An Extension
to the ISO 9869 Standard Method'. Energy and Buildings (Amsterdam, Netherlands) 179
(November 2018): 374-83. https://doi.org/10.1016/j.enbuild.2018.09.004.

Rijksdienst voor het Cultureel Erfgoed. ‘Meten van het binnenklimaat: waarom, waar en waarmee?’
Cultural Heritage Agency of the Netherlands (Rijksdienst voor het Cultureel Erfgoed), 2010. https://
www.cultureelerfgoed.nl/publicaties/publicaties/2010/01/01/meten-van-het-binnenklimaat-waarom-

waar.
‘Technical Documentation Resource’. n.d. https://drive.google.com/open?
id=10jH8salBWtcN6PF2ICal3EYETySJnu3Q.

Yongming, Ji, and Lin Duanmu. ‘Airtightness Test and Air Infiltration Estimation of an Ultra-Low

Energy Building’. Science and Technology for the Built Environment (Abingdon, United Kingdom)
23, no. 3 (2017): 441-48. https://doi.org/10.1080/23744731.2017.1262707.



https://www.micronicsflowmeters.com/
https://www.micronicsflowmeters.com/
https://www.nps.gov/museum/publications/conserveogram/03-03.pdf
https://doi.org/10.1016/j.enbuild.2018.09.004
https://www.cultureelerfgoed.nl/publicaties/publicaties/2010/01/01/meten-van-het-binnenklimaat-waarom-waar
https://www.cultureelerfgoed.nl/publicaties/publicaties/2010/01/01/meten-van-het-binnenklimaat-waarom-waar
https://www.cultureelerfgoed.nl/publicaties/publicaties/2010/01/01/meten-van-het-binnenklimaat-waarom-waar
https://drive.google.com/open?id=1ojH8salBWtcN6PF2lCaI3EYETySJnu3Q
https://drive.google.com/open?id=1ojH8salBWtcN6PF2lCaI3EYETySJnu3Q
https://drive.google.com/open?id=1ojH8salBWtcN6PF2lCaI3EYETySJnu3Q
https://doi.org/10.1080/23744731.2017.1262707

