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There has been a growing awareness of the importance of temperature and 

humidity control in collections over the past 35 years. In 1978, Garry Thomson 

published the Museum Environment, and a 2nd edition in 1986. This is 

probably the most often cited source of information on the subject. This has 

led to some strict environmental set-points as collections managers and 

conservators try to work with facilities managers and mechanical engineers to 

provide the best conditions for their collections. However, there is currently a 

lot of conservation research focused on evolving guidelines providing broader 

ranges. Much of this has stemmed from the inability to achieve such rigorous 

ideals as well as sustaining resources. 
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So, why monitor your environment? How many of you monitor temperature 

and relative humidity? Environmental conditions and biological threats are 

linked. High temperatures increases the rate of deterioration in many 

materials, accelerate mold growth, and provide a good environment for pests. 

Keep humidity below 65% to prevent mold. Lower temperature and humidity to 

make collection areas less hospitable to pests. There is a relationship: when 

warm air is cooled, humidity increases. There are shifting guidelines, but there 

is no set standard that applies to all collections. 
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It’s best to have a monitoring system that records continuously such as a 

hygrothermograph or datalogger. Most items can withstand minor changes in 

temperature and humidity so it is usually sufficient to check weekly or monthly 

unless there is a problem. At Hamilton Library we use hygrothermographs 

which have their graph paper changed weekly and we download and graph our 

PEM dataloggers monthly. Graphs are checked and any problem areas are 

reported to our building manager for liaison with UH Facilities on repair. A 

Google doc log of high and low humidity is updated monthly for all 

hygrothermograph and logger locations. When I was at Iolani Palace, we had 

only four Dickson dataloggers and an air conditioning system which provided 

temperature and humidity readings for all 35 fan coil and air-handler units. 

Facilities staff would record the high and low temperature and humidity of each 

service area at the same time each week and record it on a written log. I would 

look at the log for problem areas with important collections and move the 

dataloggers to verify ambient conditions since the data from the air-

conditioning system was not reliable; the sensors were placed in the ducts (as 

is common).  



4 

It’s best to measure ambient room conditions at the level of materials, away 

from vents, equipment, windows and doors. Use continuous recording 

equipment so you can find out when the accountant told facilities to start 

shutting off the air conditioning at night. You will also learn how quickly 

humidity rises in your collection areas when there is a power outage or 

equipment failure. If you’re not able to record, you will only ever have a 

snapshot of how your air conditioning is functioning at a moment in time. The 

next slides show a variety of monitoring equipment and approximate pricing. 

We file hygrothermograph reports and printouts from the datalogger software 

chronologically by location. We consider records of temperature and humidity 

to be permanent active files so long as each location has collections. 
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This device is typically seen in exhibit cases. It’s small, convenient and 

relatively low cost; approximately $90. 
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can be very inexpensive, but often not accurate enough and only show a 

snapshot of current conditions. Not recommended, but better than nothing. 

There is a big price range and you probably get what you pay for in terms of 

accuracy. 
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Sling psychrometers have two thermometers: used to calculate relative 

humidity. Swing in the air rapidly, can be dangerous and prone to operator 

error.  
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Battery operated psychrometer. Two thermometers: these are pretty accurate - 

we use one of these to calibrate our hygrothermographs. One thermometer 

records temperature, the second uses a wet bulb and fan for up to two minutes 

(when it stabilizes); calculate the difference using a chart and you will get the 

humidity. 
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Graph temperature and humidity; typically for one week at a time, but some 

will work on a one day or one year graph. Reliable, but high initial cost plus 

ongoing costs for graph paper, pens, and frequent calibration (quarterly or at 

least annually). Has the advantage of showing a graph so you don’t have to 

download data before you realize you have a problem. 
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usually give a digital reading of temperature and humidity, but you must 

download the data or you won’t know what’s happening at night, weekends, or 

if the air-conditioning malfunctions. We use the PEM and PEM2 loggers from 

the Image Permanence Institute. There are many manufacturers and if you’re 

just going to get one thing to measure temperature and humidity, I would 

recommend a datalogger. 
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The PEM2 datalogger has all kinds of bells and whistles such as pre-set 

reports and all the data is stored online, accessible by login. Also nice that you 

download the data to a thumb drive and don’t have to move the recording 

device to extract the information. 
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accuracy, memory, long battery life, digital display, calibrate every 3 years, 

reasonable sample rate, ease of download (i.e. a jump drive rather than 

cable), and decent software.  Dataloggers are cheaper than 

hygrothermographs and don’t have to be calibrated as often. In general, they 

are more accurate. They can record over a long period of time and you don’t 

have to replace paper every day, week, or month at the same time. 
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Wireless dataloggers are more expensive and complicated than is needed for 

most small to mid-size collections. They can be great if you have off-site 

storage, are trying to monitor enclosed cases or have so many loggers (like 

more than 20) that it takes all your time just to collect and download all the 

data. They have several disadvantages including price, aesthetics, and 

technological requirements. 
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The ultimate device is the Elsec – it measures temperature, humidity, visible 

and ultraviolet light. It is available with a monitoring option. Consider a 

Preservation Assistance Grant from the National Endowment for the 

Humanities. 
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If your entire air-conditioning system breaks or you have a power failure, you 

can contract with a disaster recovery company to bring in generators for 

cooled air and de-humidification. If your air-conditioning simply can’t maintain 

humidity below 60% you may want to purchase a portable dehumidifier sized 

for your room. Dehumidifiers require a drain or you will have to empty them 

regularly; they may also make a lot of noise and generate heat so choose your 

location carefully. 
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The Image Permanence Institute is doing groundbreaking research into this 

area. They are offering a free webinar series on Sustainable Preservation 

Practices for Managing Storage Environments once a month, January through 

September. Register to hear them live or view the recording at any time. IPI 

sells the PEM2 dataloggers, stores all the data and has elaborate 

eclimatenotebook reporting software. 
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