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Comparison of Temperature and Relative Humidity Dataloggers
for Museum Monitoring

An earlier version of this article appeared in AIC News 26(1) and is presented here with the permission of the American Institute for
Conservation of Historic and Artistic Works.

Rachael Perkins Arenstein
 National Museum of the American Indian – Research Branch, 3401 Bruckner Blvd. Bronx, NY 10461

Knowledge is power.  In museums, where detailed
knowledge about environmental conditions is essential in preserving
collections, knowing the environmental conditions of a particular
storeroom or gallery is paramount.  Each year there are multiple
queries to preservation listserves such as NHCOLL-L, inquiring
about the use of dataloggers for environmental monitoring.  Most
often these are general requests for information in preparation for
purchasing units to use in a museum.  The varied response to these
postings can often be as overwhelming as the initial confusion caused
by the number of different products on the market.

Conservators and Collection Managers often undertake
environmental monitoring to obtain general trend information to
develop an environmental profile of a particular space or to acquire
data for specific projects.  Dataloggers greatly expand the
possibilities for environmental monitoring with specific project
goals such as supporting the purchase of buffered exhibition or
storage cases, or the installation or repair of heating, ventilation and
air-conditioning (HVAC) systems. The ability of the building
envelope to buffer the environment can also be assessed by comparing
the indoor environment with exterior climate data.  For these projects
reliability, memory capacity and battery life remain important, but
they may be outweighed by other needs such as size, display or alarm
capability.

There are many dataloggers on the market that carry out
basic monitoring functions.  The accompanying table is by no means
an exhaustive list.  But, regardless of the options, planning ahead
and having an outline of monitoring goals or requirements is
necessary to choose a logger with the appropriate features at the
right price.

What Are Dataloggers?

Dataloggers, in their most basic sense, are instruments that
record a series of measurements, in this case temperature and relative
humidity over time.  They normally consist of a sensor that takes
the readings, a memory chip for storing data and a microprocessor.

The loggers most commonly used by museums are small,
stand alone battery-powered units that use specialized software when
communicating with a personal computer to set parameters and
 alternatives but are outside the scope of this paper.

Datalogger Features
Determining a project’s goals avoids wasting money on

unnecessary features when working within a tight budget.  Prices
range widely from under $100 to around $1,000, not including the
required computer software and cables.  Probes, alarms and portable
download units are additional costs.  Unit price generally reflects
the quality of the sensor, the longevity of the battery, the durability
of the casing, the flexibility of the software and any additional
features such as displays or alarms.

The following is a list of factors to consider when reviewing
any logger’s specifications.  Please see the accompanying table for
details.

Memory Capacity: Product literature describing memory
capacity is often confusing.  Most manufacturers list the number of
readings the logger will take and store but, to actually compare
memory capacity, it is essential to know if the manufacturer is listing
the total number of readings or if the number must be divided by the
number of operating channels.  Many loggers require at least two
channels: one to record temperature and a second for relative
humidity.  Some loggers allow extra channels to be enabled for
additional features such as an external probe.  The more channels
that are activated, the fewer readings will be collected.

Battery Life: At a minimum, a logger should have battery
life substantial enough to provide one full year of monitoring.  The
manufacturer should be consulted to check that the calculation for
battery longevity is factored when the logger is working to capacity.
For example, a logger with a one-year battery life may not last an
entire year if the logger takes frequent readings during that period.
It is also critical to check that, if the battery dies, the logger saves
the data until a new battery is installed and the data downloaded.

Sensor Range and Accuracy: For monitoring the
performance of environmental units such as HVAC systems, freezers
and buffered cases, both the accuracy of the sensor and the operating
range may be important.  There is sometimes a difference between
what is listed as the sensor’s range and the logger’s operating range.
Read product data sheets carefully to know what the logger’s real
capacity is.  Not all loggers are guaranteed to be accurate across the
range of temperature and humidity that they record.  A logger
calibrated at three points across its range should take accurate high
and low readings, while a logger calibrated at one midpoint closer
to ambient temperature may not be accurate at the extremes.  It is
important to determine if the application requires accuracy within
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0.5% or 5%RH.  A few loggers allow the user to recalibrate, but
most can be sent back to the manufacturer if they are not performing
within their set parameters.  The manufacturer should be consulted
to determine if the listed accuracy of temperature readings listed is
given for the entire range or for room temperature.

Size, Appearance and Construction: For projects
designed to evaluate the environment in vitrines, buffered frame
enclosures, storage cases and shipping crates the logger’s size may
be a determining factor.  Casings are normally made of hard plastic
and the colors and shapes vary.  The casing of the logger should be
durable and the sensor well protected.  Only a few loggers on the
market, such as the Hobo Pro, are weatherproof and suitable for
outdoor use. The smallest loggers may be the most unobtrusive, but
larger loggers generally can be screwed in place to fasten them
securely, which is important when the units are installed in public
spaces.

Display: Some projects may require a visible display of
real-time data for spot checks.  Some products now can show
previous readings on the LCD allowing for a review of prior
conditions.  While the display is an extremely useful feature, it often
greatly shortens the battery life.

Alarms: Some loggers have either visible or audible alarms
to alert staff that set parameters have been exceeded.  This feature is
extremely useful in areas where a leak or other sudden change could
cause severe damage. Alarms too may come at the cost of battery
life.

Probes:  Optional external probes may be available that
are even less obtrusive and can be snaked into hard to reach spots,
leaving the logger itself in a more accessible location for
downloading.

Download Options: Data can be retrieved from the loggers
either by bringing the unit back to a desktop computer or by
connecting to a laptop in-situ.  Some loggers also can be downloaded
via a small handheld device such as a portable ‘shuttle’ or palm pilot.
This is an alternative to the visible display for locations where
frequent spot checks are necessary.  For monitoring sealed
environments, loggers are in development with infrared ports for
wireless data transmission.

Download Speed: Download speed can become an
important factor in choosing a logger if numerous units are to be
placed and data is to be retrieved at frequent intervals.  The speed of
data transmission will vary depending on the memory size, type of
interface cable and software as well as the speed of the personal
computer.

Software Capabilities:  All the hardware considerations
discussed above are important, however, the logger’s operating
software is an area where differences between models become even
more apparent.  Some of the programs were more intuitive to use
than others, but all were reasonably user friendly.  All of the models
were tested on a PC computer. There are far fewer software options
for Apple/Macintosh users although some manufacturers do have an
alternative Mac version available.  All logger software should provide
for easy launching, data retrieval and graph manipulation.

Most of the units allow the users to delay the onset of
logging.  Almost all the units allowed for a choice of stopping logging
after a certain number of readings, stopping when full, or never
stopping (i.e. wrap around).  A highly useful function is the ability to
back up or retrieve data from the logger without having to re-launch.
This provides one long uninterrupted graph rather than many short
ones.  Most of the models allowed for this.

There are also several key graphing features: the ability to
manipulate the X and Y axes to compare graphs, the ability to print
the graph without having to export the data to a secondary program,
and the ability to label the graph.  The program should clearly display
the time, date and year of the readings.  It is often helpful to be able
to view data in tabulated form and there may be occasions when it is
useful to be able to export data to a spreadsheet program such as
Excel.  The ability to rename and organize the downloaded files is
also convenient.  Some programs only allow for names of eight
characters while others allow up to twenty-four.  The Climate
Notebook Software from the Image Permanence Institute is the only
program that supports importing data from a range of loggers.
Additionally, it contains numerous other features that go beyond
viewing and printing simple trends making it a powerful tool for
analyzing and distributing environmental information.

Service and Technical Support: The reputation of the
company and the quality of their service and technical support should
also factor into the decision.  There should be a product specialist at
the firm (preferably more than one) who understands museum needs
and can accurately answer any questions about their products.  Several
companies allow tests of their software via the Internet and many
will send their logger for a 30-day free trial.  All the products listed
here come from reputable companies that were extremely helpful
in lending their products and time.
Recommendations:

If datalogger files are not kept organized they can become
useless.  At the American Museum of Natural History several logs
are kept to organize relevant information.  An inventory log of all
monitoring equipment lists the manufacturer, model and serial
numbers and dates of calibration.  A placement log records the launch
settings by model and serial number to indicate how long it will
record, the date it was placed, date retrieved, the location it was
placed.  This log also records the downloaded file name so the data
can be found on the computer.  The location of the loggers can be
marked on an accompanying floor plan.  Finally, an event log is
maintained to record any unusual occurrences or general trends noted
such as leaks, construction, HVAC malfunctions, steam or electricity
outages or exterior climatic changes that may help explain anomalous
logger readings. For even the most reliable loggers it is best to set a
regular downloading schedule (e.g. once a month, every three months)
to prevent loss of data.
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