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Vision: Manage Library 
Environments Sustainably



How can Preservation Environments 
Become More Sustainable?

•• Acquire the ability to manage themAcquire the ability to manage them

•• Manage them to use less energyManage them to use less energy

•• Document improvements and gain Document improvements and gain 

support from institutional leadershipsupport from institutional leadership



In This Presentation…

Lessons and ExperienceLessons and Experience Research in ProgressResearch in Progress



IPI and Environment

•• More than 25 years of research on More than 25 years of research on 
materials preservationmaterials preservation

•• Development of hardware, software and Development of hardware, software and 
webweb--based tools for environmental based tools for environmental 
managementmanagement
–– 500 institutional users500 institutional users

•• Field experience with optimizing energy Field experience with optimizing energy 
use and managing environmentsuse and managing environments



Effect of Temperature on 
Paper Discoloration – IPI 

Study, 2003
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Chemical ChangeChemical Change



Mechanical (Physical) DecayMechanical (Physical) Decay



Biological DecayBiological Decay

• Mold
• Insects
• Animals
• Bacteria

•• MoldMold

•• InsectsInsects

•• AnimalsAnimals

•• BacteriaBacteria



Environmental Management

Gather temperature andGather temperature and
humidity datahumidity data

Analyze using metricsAnalyze using metrics
Natural AgingNatural Aging

Mechanical DamageMechanical Damage
MoldMold

Metal CorrosionMetal Corrosion



Analysis

with IPI 
Preservation 

Metrics

Analysis

with IPI 
Preservation 

Metrics



Collaboration with Herzog / 
Wheeler since 1999

Collaboration with Herzog / 
Wheeler since 1999





Big Machines, Big Money



Big Machines, Big Money
Adams South AHU Annual Costs

Cooling $ 110,000

Heating $ 98,000

Fan $ 25,650

Total $ 233,650



Collections: Really Big Money



Books Ruined by Improper 
Environment…

Priceless



Environmental Management 
Tools

PEM2 datalogger to Gather PEM2 datalogger to Gather 

temperature andtemperature and

humidity humidity data: $ 349data: $ 349

Analyze using Analyze using metrics and Graphs on metrics and Graphs on 

Pemdata.org website: FreePemdata.org website: Free

Natural AgingNatural Aging
Mechanical DamageMechanical Damage

MoldMold
Metal CorrosionMetal Corrosion



Lessons

•• Preservation has no ability to manage Preservation has no ability to manage 
environments sustainably without:environments sustainably without:
–– Its own capability to acquire and analyze dataIts own capability to acquire and analyze data

–– A staff person assigned to the task who A staff person assigned to the task who 
understands HVAC operationsunderstands HVAC operations

–– A process for working together with building A process for working together with building 
operators to achieve clearly understood goalsoperators to achieve clearly understood goals



Lessons

•• Facilities Departments and Building Facilities Departments and Building 
OperatorsOperators
–– Lack adequate time and staff to do their jobLack adequate time and staff to do their job
–– Usually welcome knowledgeable partnersUsually welcome knowledgeable partners
–– Often do not understand how their systems Often do not understand how their systems 

actually work (parallel: pres. Managers who actually work (parallel: pres. Managers who 
do not know what kind of environment their do not know what kind of environment their 
collections actually live in)collections actually live in)

–– Respond mainly to complaints and project Respond mainly to complaints and project 
requestsrequests







IPI Research in Progress

•• Complete shutdowns in Selected SpacesComplete shutdowns in Selected Spaces

•• Use of aggressive setbacksUse of aggressive setbacks

•• Improvements in analysis software and Improvements in analysis software and 
data gathering hardwaredata gathering hardware

•• Program of 5 2Program of 5 2--Day seminars on Day seminars on 
sustainable operationssustainable operations



Shutdowns During Unoccupied 
Hours in Selected Spaces

•• IMLS fundedIMLS funded

•• Five LibrariesFive Libraries
–– YaleYale

–– UCLAUCLA

–– Birmingham Public LibraryBirmingham Public Library

–– NYPLNYPL

–– CornellCornell

•• 3 Years3 Years



Research Premise

•• HVAC systems can be completely shut HVAC systems can be completely shut 
down during unoccupied hours in down during unoccupied hours in selected selected 
spacesspaces
–– Without compromising preservation qualityWithout compromising preservation quality

–– During much of the yearDuring much of the year

–– Providing risks to collections are measured Providing risks to collections are measured 
and managedand managed







Project Elements

•• Monitor in stack spacesMonitor in stack spaces
–– Ensure collections are OKEnsure collections are OK

•• Monitor in HVAC equipmentMonitor in HVAC equipment
–– Measure energyMeasure energy

–– Verify shutdownsVerify shutdowns

•• Track data on dedicated web siteTrack data on dedicated web site











Aggressive Shutdowns 
Research

•• Mainly laboratory workMainly laboratory work
–– Exploring rate of temperature and RH Exploring rate of temperature and RH 

equilibration of library and archive materialsequilibration of library and archive materials

–– Can undesirable (but very energy efficient) Can undesirable (but very energy efficient) 
conditions be repeatedly tolerated for short conditions be repeatedly tolerated for short 
intervals if they are not intervals if they are not ‘‘feltfelt’’ by collectionsby collections

•• Field trial of aggressive setbacks in RIT Field trial of aggressive setbacks in RIT 
librarylibrary



Seminars on Sustainability

•• 5 regional venues nationally during 2010 5 regional venues nationally during 2010 
and 2011and 2011
–– IPI research teamIPI research team

–– Peter HerzogPeter Herzog

•• PracticalPractical

•• Designed for both facilities and Designed for both facilities and 
preservation professionalspreservation professionals









To Learn More…

•• Visit IPIVisit IPI’’s web resourcess web resources
–– Pemdata.orgPemdata.org

–– DPCalc.orgDPCalc.org

•• Sign up for IPISign up for IPI’’s informative s informative ee--newsletter, newsletter, 
Climate Notes Climate Notes at:at:
–– Imagepermanenceinstitute.orgImagepermanenceinstitute.org




