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Thank you everyone for joining us today. I’m pleased to have this opportunity to revisit a topic I’ve 
covered in the past for the C2CCare community.
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Before I continue, I want to express my appreciation for Robin and the volunteers who 
power the C2CCare community, the Foundation for Advancement in Conservation which 
has shepherded this resource for years, the Institute for Museum and Library Services 
which, until its recent gutting, supported this site and other critical programs for our field, 
and now to the Kress Foundation and other donors who have stepped up to support this 
important platform.  
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Past Webinars

• Wireless Environmental 
Monitoring: Is it right for you?
December 8, 2016

• Wireless Dataloggers, July 
2012

• Choosing the Datalogger That 
Is Right for You, March 2012

• NPS Conserve O Gram 
Comparing Temperature and 
Relative Humidity Dataloggers 
for Museum Monitoring 3/3, 
2000, updated 2011

My love of dataloggers goes back to the beginning of my career in conservation, almost 30 
years (or as my children call it, the olden days).  And when I think about the technology we 
now have, it really does feel like a lot of time has passed and I feel old.  However, as I dove 
back into the topic that I’ve covered in past webinars, workshops and lectures, it is also 
remarkable how little has changed in other ways.

As I discussed the outline for today’s program with Robin and the C2CCare Advisory 
committee we wanted to ensure we weren’t reinventing the wheel. From the first leaflet I 
wrote on dataloggers in 2000 that eventually became Conserve O Gram 3/3, it was clear to 
me the minute something was published, it would be outdated if the focus was on specific 
products. So, in creating the 2012 and 2016 webinars I really tried to focus on how to 
identify your needs, how to understand the available technology, and how to match the 
two to pick a product that is useful for your situation. 
• Wireless Environmental Monitoring: Is it right for you? December 8, 2016
• Wireless Dataloggers, July 2012
• Choosing the Datalogger That Is Right for You, March 2012
• NPS Conserve O Gram Comparing Temperature and Relative Humidity Dataloggers for 

Museum Monitoring 3/3, 2000, updated 2011
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Webinar NON-Outline!
1. Why monitor?

2. Overview of equipment options

3. What is a datalogger?

4. Understanding wireless terminology

5. Best practices for monitoring

Here is what I am NOT going to cover today!
1. I am NOT going to give a broad overview of the kinds of equipment that have been used for 

monitoring. 
2. I will NOT explain what dataloggers are and how they work. If you want to understand more 

about hardware specifications or software features to think about, please look at the past 
webinars. 

3. I will NOT go into depth on understanding the technology and terminology of wireless 
monitors. 

4. I will NOT give general tips on monitoring 
Because all of these topics are covered in the 2012 and 2016 webinars which you can access from 
the C2CCare archives. 
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Webinar Outline!
1. What are we using these days?

2. How are we using these products? 

3. What has changed over the last decade?

4. Trends for the future

What I plan to cover is: 
1. Highlighting some of the products that people are using and why. 
2. Identifying some of the changes that we’ve seen in the past decade
3. And some of the trends for the future.
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Are you currently using dataloggers in your 
institution? (95 responses)

Thank you to the 95 registrants for today’s program who filled out the short Google form 
on your datalogging habits (or lack thereof!). Out of the responses, almost 80% are using 
one or more dataloggers for monitoring. 
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Not Logging Yet…

For the almost 20% who aren’t using some sort of logger, most of you identified 
hygrothermographs and hygrometers as the equipment you are using. I hope that the 
C2CCare webinars will allow you to jump into the 21st century.  When I was graduate school
we learned how to use a psychrometer and the associated slide rule to calculate relative 
humidity from wet and dry bulb readings. Hygrothermographs at that point were high-tech. 
And for a long time hygrothermographs were great. Now however, if you are still using 
hygrothermographs, it is time to move on. If you are using hygrometers that don’t log your 
data, it is time to upgrade. There are a lot of products out there that are cheap enough, and 
accurate enough that if you are going to spend any money and any time, you should have a 
product that produces usable data. And paper charts, a log sheet with one datapoint on 
weekdays, or printouts of graphs are not usable data for analysis. 
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Transitioning to Dataloggers

• Overwhelmed by options and not sure what to choose

• Cost

• Technologically challenged

• Time to manage an environmental monitoring program

For those who are not yet monitoring, these factors seem to be the most commonly listed
reasons. But hopefully this webinar and others on the C2CCare site can help overcome 
these challenges. 
• Overwhelmed by options and not sure what to choose – better to have some data than 

none. Pick a product, try it out and if you don’t like it add on when you can with 
something else. Don’t make a year long project out of picking a logger. 

• Cost – a logger which will record data rather than a hygrometer that merely senses and 
records is more useful. But some are available for as little as $30.

• Technologically challenged – If you can use your smart phone, if you know how to 
connect your phone to Bluetooth, you can figure out a datalogger. If that is hard for you, 
ask a teen! There are many products that are to start and get working. 

• Time to manage an environmental monitoring program – The great thing about loggers 
is that they will be collecting data even when you aren’t thinking about your 
environment. It is good to check them and download the data on a regular basis (see the 
earlier webinars) but the program should enhance your collection care not drag you 
down. 

8



British Library blogs -
https://blogs.bl.uk/.a/6a00d8341c464853ef01b7c8973e5b970b-pi

• Document and record the 
environment

• Preservation analysis for items 
or collections

• Space conditions
• Seasonal trends
• Building characteristics

• Basis of environmental 
management decisions

• Performance of AHU
• Malfunctions
• Improvements and optimization

Why Monitor?

You are all here today so presumably I don’t need to convince you that monitoring the 
environment is important. But I’ll quickly review a few reasons why it is important to 
document and understand the environment in which we store and exhibit our collections. 
And I believe these are true no matter how large or small an institution you are.  The data 
you collect is:
• Important in decision making for the long-term preservation of your collection or 

building. 
• The data will help you understand the conditions to which your collections have become 

acclimated. Then you can predict how they will react when those conditions are changed 
or age if conditions remain the same.  

• Having data on your spaces will allow you to make smart decisions on where you store 
your pieces even if you are choosing between not ideal options.  

• The data will help you analyze how well your building envelope is acting as the first line 
of defense in protecting collections.

• And, if you have them, whether your air handling units are performing to the best of 
their ability.  

• Data is powerful in supporting fund raising efforts to show that you are addressing a 
documented need whether it be for large projects like upgrading HVAC or small, like 
purchasing boxes to buffer collections.  

• You need this data if you are interested in cutting costs or being ecologically sustainable.
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Resources on Managing Museum Environments

• AIC News lead article - "Managing Museum Environments: 
Reconsiderations, Reflections, and Resources" (April 2025, vol. 50, 
no. 2, p. 1, 7-13).

• C2CCare webinars
• De-mystifying Environmental Data - March 17, 2025
• Working with Facilities to Create a Fuller Picture of Your Collection Environment -

February 29, 2024
• Sustainable and Passive Ways to Improve your Collection Environment – January 26, 

2023
• HVAC Installation, Renovation, and Collections Environments – An Introduction – July 

9, 2019
• Storage Environments: The Big Picture – December 5, 2017

• AIC wiki – Environmental Guidelines page

And I will point out that AIC’s latest newsletter has an important article written by the 
Sustainability Committee in collaboration with the Preventive Care Network, it's a 
comprehensive overview of indoor set points past and present, and the considerations and 
ramifications involved in changing them, from building systems to loan agreements. It 
highlights the evolving standards from 70 degrees 50% RH setpoints to last year’s Bizot
Green Protocol. The article also highlights some upcoming tools from CCI and other 
organizations working on elements of managing environments for the safety of our planet 
and our collections. I am however sorry to say that some of the initiatives mentioned have 
lost their funding so a few of the future resources will take longer to come to fruition. 
AIC News lead article - "Managing Museum Environments: Reconsiderations, Reflections, 
and Resources" (April 2025, vol. 50, no. 2, p. 1, 7-13).

There are also some great webinars on the C2CCare site that focus on the bigger picture of 
why we monitor, and what to do with the data we collection. I highly recommend watching 
these important webinars. 

• De-mystifying Environmental Data - March 17, 2025

• Working with Facilities to Create a Fuller Picture of Your Collection Environment -
February 29, 2024

• Sustainable and Passive Ways to Improve your Collection Environment – January 26, 
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2023

• HVAC Installation, Renovation, and Collections Environments – An Introduction – July 9, 
2019

• Storage Environments: The Big Picture – December 5, 2017

• AIC wiki – Environmental Guidelines page
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How many loggers are you using? 
(74 responses)

• Almost 20% of the respondents aren’t using logger or logging systems 
yet

• Of the approx. 80% who are logging
• Almost 40% have fewer than 10 loggers 

• 15 - Median number of loggers per respondent

• 23 – Mean number of loggers per respondent

Based on the loggers listed by respondents and the numbers deployed, the audience that 
responded to the survey is more technologically advanced that the target C2CCare user. 
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What is being monitored?
(75 responses)

Well, enough of preaching to the choir. Let’s get back to our data. I found it interesting that 
at least in our small sample set, people are mostly focused on temperature and relative 
humidity. But this is a good opportunity to remind everyone that there many loggers can 
provide additional information that is useful to us. A number of you are monitoring light 
levels, UV light or on/off which I suspect may be related to light. Monitoring light levels or 
exposure accumulation can help us advocate for important preservation protocols like 
rotation of items on display, window shades or film, or motion sensors. One colleague 
reported that the light monitoring allowed an institution to improve security protocols 
when it was realized that guards weren’t always doing their inspection rounds at night 
which should have activated the motion sensor lights. 

Vibration monitoring can help us protect collections during construction, special events or 
transport. Dew Point (which many loggers actually monitor or calculate even if you don’t 
realize it) is critical data for engineers to evaluate the performance of HVAC systems. And 
carbon dioxide monitoring is an example of pollutant monitoring which can tell us about 
the health of our environment, are we getting enough air exchanges to keep people healthy 
in our spaces, prevent build-up of off-gassing, and more. The data analysis of some of these 
other factor can get complex, and you have to be willing and able to put in the time to 
make the investment meaningful. 
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Generally cheaper loggers will only do one thing (or in the case of temperature and RH) two 
things. But more advanced loggers will accommodate additional parameters or allow for 
external sensors to be added. 
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Loggers used by respondents 

• ACR

• BZ-Tech* 

• BevArt*

• Charp*

• Conserv

• Dickson (TM320, DSB)

• Dragino* 

• Gemini* (Tinytag)

• Govee Wi-Fi Thermo-Hygrometer

• Hanwell*
• Hobo (MX1101, MX1104, RX systems for 

complex infrastructure, UX90-002 for light 
on/off)

• Inkbird

• IoT-Factory*

• Lascar (EL-WiFi-TH series, EL-BT-2, EL-SIE-2) 

• Milesight* (EM320-TH)

• PEM2
• Profort*

• Rotronic

• T&D

• Temptop (Temlog)

• Tempstick

• Testo (Saveris 2, 

160, 162, 174H) 

• Vaisala (RFL100)

*International company
 No longer available for purchase

I have listed the loggers mentioned in the survey responses along with products mentioned 
in the C2CCare online community and the Global Conservation Forum . 
I should mention that a few days after this presentation the slides and notes will be 
available via the webinar page on the C2CCare site. The pdf will have all the websites for 
these companies, so you don’t have to worry about screen shots during the presentation. 
Based on the institutions represented in the survey, there were many international 
responders, and not all of these products are available in all countries. Given what we have 
seen over the last few years with supply chain disruptions and now tariffs, I highly 
recommend ensuring that you are purchasing a product that has a reliable supplier in your 
country. 
• ACR - https://www.acrdatasolutions.com/
• BZ-Tech - https://www.bz-com.com/
• BevArt - https://www.bev.art/
• Charp - https://www.charp.be/products 
• Conserv - https://conserv.io/ 
• Dickson - https://dicksondata.com/ 
• Dragino - https://www.dragino.com/products/temperature-humidity-sensor.html 
• Govee - https://us.govee.com/
• Inkbird - https://inkbird.com/collections/thermometers-and-hygrometers/products/ibs-

th1-plus
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• IoT-Factory - https://iotfactory.eu/ 
• Hanwell - https://www.ellab.com/blog/farewell-to-hanwell-pro/
• Hobo - https://www.onsetcomp.com/
• Lascar - https://lascarelectronics.com/ 
• Milesight - https://www.milesight.com/
• PEM2 - https://www.rit.edu/ipi/collections-environmental-monitoring
• Profort - https://profort.com/en/home-en/
• Rotronic - https://www.processsensing.com/en-us/humidity/data-loggers/
• T&D - https://tandd.com/
• Temlog - https://temtopus.com/
• Tempstick - https://tempstick.com/
• Testo - https://www.testo.com/en-US/products/saveris-2   https://www.testo.com/en-

US/products/datalogger-humidity
• Tinytag - https://www.geminidataloggers.com/data-loggers 
• Vaisala - https://www.vaisala.com/ 
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Standalone loggers

I said I wouldn’t go into depth on the technology, or at least not like I did in the 2016 
webinar. However I want to clarify a few terms before we talk about various products. 
What I call standalone dataloggers operate independently and in some manner you have to
download the data to view the results. These units can be wireless – meaning they aren’t 
plugged in. But they aren’t interconnected or part of a larger system. The companies below 
have stand-alone loggers. The most commonly used in our field in the are the Hobo MX 
loggers, the T&D, Testo and Lascar. Their price points vary widely.
• ACR - https://www.acrdatasolutions.com/
• Dickson - https://dicksondata.com/ 
• Hobo - https://www.onsetcomp.com/
• Lascar - https://lascarelectronics.com/ 
• Rotronic - https://www.processsensing.com/en-us/humidity/data-loggers/
• T&D - https://tandd.com/
• Tempstick - https://tempstick.com/
• Testo - https://www.testo.com/en-US/products/saveris-2   https://www.testo.com/en-

US/products/datalogger-humidity
• Tinytag - https://www.geminidataloggers.com/data-loggers 
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Connected Systems

Bluetooth LoRaWAN

In contrast, we have connected system. But it is important to understand that
1. Not all of these sensors are logging and storing the information. Some merely sense the information and then relay relaying it to 

the nearest collection point
2. These systems can be wireless or they can be hardwired into your Ethernet.  
With connected systems we are talking about those that communicate with a network and, sometimes, with each other. They transmit
the data in various ways (i.e. wifi, radio, cellular, wiring) and to various points (computer, network, cloud).  And generally the 
communication is two-way. 

9 years after the last webinar there are some changes in the Technology landscape and most systems (not all but most) are now using 
the three transmission technologies in the red boxes. 
1. WiFi - A Wi-Fi based wireless network sends signals using radio waves (cellular phones and radios also transmit over radio waves, 

but at different frequencies and modulation). Transmission is back to a point of collection. Wifi transmits data quickly but its range 
will be dependent on your equipment and building construction. You will need to know if your network is open or a secured as this 
can affect logger choice. If you have a person in charge of IT, they should be consulted on your logger choices. 

2. Bluetooth - Bluetooth is a short-range wireless technology standard that is used for exchanging data between fixed and mobile 
devices over short distances and building personal area networks (PANs) (Wikipedia). Bluetooth has a similar range to WiFi and 
often requires pairing or linking to a second device (like how you connect your earbuds to your phone). Bluetooth does not require 
a lot of power which is good for battery life.  You must connect Bluetooth devices to a gateway if you want the data to reach the 
internet.

3. LoRaWAN – (Long Range Wide Area Network) enables long-range, low-power communication between devices and a network. 
LoRaWAN uses “chirps” to send data over radio frequency transmit over relatively long distances with minimal power 
consumption. This is becoming increasingly used as it can transmit better in buildings and over distance. 

Conserv’s blog post from September 26, 2023 has a good article on the different technologies - https://conserv.io/blog/best-wireless-
data-logger-network-lorawan-wifi-bluetooth/?srsltid=AfmBOoq0f2LBKzjBVMV93UavgYl7HSgAoXiXBKkLVB_1oI-5X9J_ZKZs

These companies appear to offer various forms of connected systems:
• BevArt - https://www.bev.art/
• Charp - https://www.charp.be/products 
• Conserv - https://conserv.io/ 
• Dickson - https://dicksondata.com/ 
• IoT-Factory - https://iotfactory.eu/ 
• Hobo - https://www.onsetcomp.com/
• Milesight - https://www.milesight.com/
• Profort - https://profort.com/en/home-en/
• Rotronic - https://www.processsensing.com/en-us/humidity/data-loggers/
• T&D - https://tandd.com/
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• Testo - https://www.testo.com/en-US/products/saveris-2   https://www.testo.com/en-
US/products/datalogger-humidity

• Vaisala - https://www.vaisala.com/ (RFL100)
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Most Commonly Used Products and Quantities
(73 responses)

• 23% are using loggers from more than one company
• Transition from one product to another

• Supplementing a core product 

• Most commonly mentioned products
• 12% Conserv

• 26% PEM2

• 28% are using one of the other products listed on the previous page

• 56% Onset Hobos

Based on the loggers listed by respondents and the numbers deployed, the audience that 
responded to the survey is more technologically advanced that the target C2CCare user. 

Many people seem to be using more than one model within a product line, for instance, 
different Testo loggers or Hobo MX1101 and 1104s. 
For the 23% of responders who are using loggers from more than one company – in looking 
at the combinations these fall into two general categories:
1. Users that are transitioning from one product to another, for instance upgrading from 

stand-alone loggers to a real-time cloud-based system. 
2. Users that are supplementing a core product with other loggers for specific needs 
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So I’d like to focus in on a few of the products. I am not recommending them per se, but 
these are the products that receive frequent mention in the survey and on preservation 
listservs like the C2CCare online community, the Global Conservation Forum and the AAM 
list.

Many of you on this webinar have been using the Image Permanence Institute’s (IPI) 
Preservation Environment Monitor2 (PEM2). The PEM2 (which succeeded the original 
PEM), introduced in 2008, was the first logger really developed specifically for cultural 
heritage monitoring, and it was a great product that transitioned us away from 
hygrothermographs into the digital era of monitoring. It was easy to launch and download 
using a USB stick and it had a display and 10 year battery life. IPI’s software and educational 
programming helped spread the logger throughout the field and they have performed 
successfully for over decades. IPI will support existing loggers, however, they are no longer 
selling them. So if your PEM2 is having trouble, it is now time to think about transitioning 
to a new hardware product. However the corresponding software is still highly useful and 
I’ll talk about that more in a minute. 
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Unlike most other firms in the datalogger market, Conserv is focused on heritage 
preservation. They offer hardware with a good quality sensor that measures temperature, 
RH, light and sensor movement, and they are aggressively advancing and improving their 
software to make it user friendly and accessible to cultural heritage professionals. Their 
business model and customer support are focused on our field and their goal is to make 
heritage monitoring easy and understandable. Their new sensors use LoRwWAN. Their 
software is designed to work seamlessly with their loggers, but their platform also can 
accept uploads from other types of loggers that allow for CSV exports. The system is easy 
to use but small institutions may find the subscription costs beyond their budget. 
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Onset’s Hobo line of loggers have been very popular in US museums, libraries, historic 
houses and archives. They offer a wide range of products, most of which are aimed at 
environmental, food service or pharmaceutical applications but they have spent a lot of 
time supporting the cultural heritage market. When I visit various institutions there are still 
a lot of their older lines of loggers around but the Bluetooth models (the MX1101 and 
MX1104) are now the ones I often see used. They can be standalone or with the addition of 
a MX Gateway they can throw the data to the cloud. There have been a lot of issues with 
the recent change in their Gateway portal and since the pandemic their customer services 
has not been quite has strong has it has historically been. But it is still a good product at a 
decent price point and it is easy to launch and download data from any android or iOS 
device.  
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What else?

So I’d like to focus in on a few of the products. I am not recommending them. But I think it 
is helpful to understand the data. 

I’m intrigued by a company that I just learned about – called Charp a Belgium company that 
has both a Bluetooth and LoRaWan model and software that aims to evaluate data against 
preventive conservation guidelines in the way that eClimateNotebook and Conserv do. 
Other companies that have representatives that understand our field include Testo, TandD, 
Lascar and Tinytag. These are companies whose have been around for a long time and 
continue to evolve their product lines. And then there are some interesting high-end 
options like Vaisala, a big player in high end sensors, and BevArt with a tiny sensor at large 
price. 

Some of the loggers on the list are ones that I have heard of but don’t have direct 
experience with.  They are probably fine and may even be great if they meet your specific 
requirements. Or, there may be a reason why nobody else is using them and our field has 
gravitated towards a few tried and true options 
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What Are You Doing With Your Data?

A wide range of responses were given in the survey from doing nothing with the data other 
than filing it away (hard copy or digital) to daily updates with facilities colleagues. Having 
the data is the first step. Knowing what to do with the data is the second. And the goal is to 
use the data to support your preservation goals. Do you need to figure out a microclimate 
for a sensitive item? Do you need to have someone come service your AC? When should 
you turn on your dehumidifier?  The data can help you with these questions. 
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Are you using additional software (i.e. software 
not specific to the logger) to analyze your data?

(58 responses)

• eClimateNotebook – 46%

• Excel - 34% and Google Sheets - 3%

• Conserv – 13%

• Hobolink – 2% 

• Other/None – 2%
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Excel/Google Sheets

Most loggers now have software just to launch and readout. They don’t include graphic 
software. They assume you will do that yourself using a program like Excel or Google 
Sheets. And if our survey is representative many of you are using Excel. But I am curious as 
to whether you are just looking at the raw data or using the data to create graphs and 
reports to share.
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HoboLink

A few programs like Onset’s Hobo loggers do create graphs but, as you can see from the 
phone screen shot on the right, It is really difficult to make heads or tails of this data if you 
are just looking at it using their download app on your phone. The graph autoscales, which 
makes it seem like the data is crazy even when it may not be so volatile.  And I want to take 
a minute to explain something about the Hobo loggers.  The Bluetooth loggers can be used 
as standalone. But with the addition of a Gateway – that collects the data from the loggers 
and puts it into the HoboLink platform you can get real-time data with alerts. You can 
create dashboards that allow you to quickly visualize your data. But it doesn’t provide 
analysis or reporting. The use of the Gateway also now incurs a fee of $25 per logger per 
year. So three loggers costs $75 per year. This is cheap compared to most subscriptions but 
this is a change. Just downloading data to your mobile device remains free. Many people, 
myself included have reported issues with the transition to the new Gateway platform. Feel 
free to reach out to me if you want to hear more about this. But I was able to get the 
support I needed to get my system back up and running even though it took more 
persistence than I would have liked.  
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Preview the New Version of eClimateNotebook® | Image Permanence Institute | RIT

eClimateNotebook Relaunch | Image Permanence Institute | RIT

eClimateNotebook

To really get the benefit of your data I strongly advocate for using a platform or program 
that adds analytical tools and understanding. 

eClimateNotebook is the OG cloud-based software for analysis of environmental data. For 
over 25 years IPI has worked on foundational research on environmental monitoring 
creating preservation metrics to explain and analyze environmental conditions. Users of the 
Image Permanence Institute’s eClimateNotebook have been anxiously awaiting the new 
upgraded version of this popular software platform since 2023. The most recent delays 
were outside IPI’s control as they waited for a major update to the hosting environment at 
Rochester Institute of Technology. Delaying their launch was intended to ensure that there 
would be no disruption for users with the platform in its permanent digital space. This 
digital move happened earlier this week, so I am hopeful that the new eClimateNotebook
will be launched before the end of the year. IPI’s relaunch page includes the updated 
pricing structure and a preview video of the new software which show some exciting 
improvements. The software will accept .CSV formatted files and IPI has arranged for a 
partnership discount with Onset for easy import of Hobo logger data. This is a two-step 
process, meaning that you will have to export your data from your logger, whatever type 
you are using, and import it into eCNB. However, the relaunched site should offer improved 
field mapping to streamline this process. If you aren’t using a system like Conserv that 
provides analytical tools, an eCNB subscription should be an add-on to whatever logger you 
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are using. Even if you import your data only occasionally, it will help you understand your 
data and its long-term effects on your collection.
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Conserv

Over the past years, many institutions searching for an alternative to the PEM2 and eCNB
combo moved over to Conserv. Conserv aims to streamine collection care work with both 
hardware and software. They also offer interactive charts, metrics and reports. Their 
software also accommodates import of CSV data allowing Conserv users to maintain use of 
legacy loggers. And, as the Co-Chair of the MuseumPests Working Group I will mention that 
their software also accommodates pest monitoring data using the MuseumPests image 
gallery to aid in identification. Conserv also has a team of professionals experienced in and 
focused on cultural heritage.  
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Are you happy with the products you are using?
(74 responses)

Only 5% of respondents are unhappy with their current product.
A bit over 20% are happy
And the colorful slices there is another 11% added to the Yes but… category making that 
73% who are basically content but wish their product did something else or better.  I’d like 
to hear more specifically from people about what they wish was different other than 
cheaper!
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• Cost

• Transmission 

• Size 

• Battery life

Changes over the last decade

Cost - In 2012 cost was the primary factor in decision making and from today’s sample set, 
that still seems to be the case. Cost has gone down or in many cases you are getting more 
features for your dollar. But there are a lot of reasonably priced options out there. So cost 
really shouldn’t be the main barrier. You don’t need to start with 10, or even five. Start with 
one, test it out and see how you like it. And add in over time. And here are a few things 
that I have found to be true about logger and system costs:
•Good loggers range in cost from approx. $70 to $900.  For connected and cloud systems 
there is generally a base cost or a subscription cost per sensor or Gateway. 
•There is a reason why loggers are priced the way they are.  The more bells and whistles 
the greater the price.  
•Do not expect an inexpensive product to perform the same as a high-end product.
•There are uses for products on both ends of the cost spectrum.
•Don’t be penny wise and pound foolish.  There are ancillary costs to consider in terms of 
your network, time, workload, etc.  You can factor those costs into your budge build 
justification for a more expensive product.

Transmission – transmission distances have gotten better and LoRaWAN systems will 
continue to improve our ability to transmit in large and complex buildings or across 
campuses. 
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Size – there are many loggers that are small enough to not be objectionable to exhibit 
designers or fit into small spaces
Battery Life has improved over time and will depend on transmission type and other factors 
like displays and alarms.
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• Know what you want to do with your data
• Determine whether you are prioritizing quantity or 

quality.
• Ensure that you can maintain the subscription costs 

or replacement costs over time.
• Check that the logger or system is compatible IT 

infrastructure. 
• If you have an IT person/department, are they on board?

• Check if the system works with your building 
construction

• Advocate for your time and sanity

Considerations

Here are some questions to ask to figure out your monitoring goals and priorities to help 
you choose from one of the many products available. Make sure you are willing and able to 
invest  for added features and that they matter or you are able to make use of them. Real-
time or cloud-based data is great, but you can also start simple. There are many products 
that will get the job done. 
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Future Trends

• More subscriptions, more connected systems and fewer stand-alone 
devices

• More apps and mobile functionality

• AI 
• Anomaly detection
• Predictive maintenance tools
• Assessing HVAC capacity
• Ability to query data seeking insights
• Better risk mitigation based on historical data analysis

Although many of the company names of dataloggers that we are using have been the 
same for decades, the products are evolving and how we can and should use the data will 
also continue to evolve. So, in addition to trends that like better transmission distances, 
smaller size devices with longer life, I predict a few other trends. 
• While there will continue to be simple stand-alone devices, most products are moving in 

the direction of connected systems based on subscriptions. The ability to own versus 
essentially renting your hardware is a consideration when you are investing a big system. 
And committing to a system where you feel beholden to keep up your subscription 
needs to be factored into operating budgets. 

• As we prize mobility there will surely be more apps and mobile functionality but it may 
still be necessary to use a different piece of software to really understand your data.  

• Integrating AI - could AI be better at looking at our existing data and identify anomalies. 
AI is great at handling large datasets quickly and so it will surely become useful in 
automating data collection, assisting in analysis and eventually those will be tied into 
response mechanisms in our systems (like our Building Management Systems –BMS). AI 
will be critical in predictive maintenance tools assessing machinery capacity, indicating 
how well our HVAC systems are performing and estimating their lifespan and capacity. 
We will we soon be able to query our data and ask in plain language “what spaces in my 
building have the most stable environment”. Can we develop tools that use plain 
language to assist the novice user in understanding our data. AI will be able to analyze 
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historical data and predict spaces or time periods that require attention. With better 
forecasting will come better risk mitigation. 

So there is an exciting future for us in environmental monitoring. 
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Remember, the right system is one that provides the data that you need to answer the questions 
and address the issues you have.  That might be a few Hobos, or Conserv or a combination of 
products but at its core, you should be focused on matching the product with your need and 
spending less time in choosing a logger than you do looking at your data. So ensure that you have a 
method, whether it is eClimate Notebook or Excel/Sheets to actually look at your data. 

And a reminder to access the other webinars on this topic and some other related resources
• AIC News lead article - "Managing Museum Environments: Reconsiderations, Reflections, and 

Resources" (April 2025, vol. 50, no. 2, p. 1, 7-13).

• De-mystifying Environmental Data - March 17, 2025

• Working with Facilities to Create a Fuller Picture of Your Collection Environment - February 29, 
2024

• Sustainable and Passive Ways to Improve your Collection Environment – January 26, 2023

• HVAC Installation, Renovation, and Collections Environments – An Introduction – July 9, 2019

• Storage Environments: The Big Picture – December 5, 2017

• AIC wiki – Environmental Guidelines page

31



Acknowledgements

• Robin Kilgo and the C2CCare Advisory Group

• Samantha Alderson, American Museum of Natural History

• Jae Gutierrez, Image Permanence Institute

• Shannon Ryerson, Onset Computer Corp.

• Melissa King and Claire Winfield, Conserv

• Eric Breitung, Kerith Koss Schrager, 

Don’t forget that there is a lot of useful information on managing your environment on the 
connectingtocollections.org resources pages.
http://www.connectingtocollections.org/resources/

GENERAL ENVIRONMENTAL MONITORING & MANAGEMENT INFORMATION
Wireless Environmental Monitoring: Is it right for you? C2CC 2016 Webinar  
Choosing the Datalogger That Is Right for You C2C 2012 Webinar
Wireless Dataloggers C2C 2012 Webinar
Wireless Datalogger C2C 2012 Webinar Handout
Conserve-O-Gram 3/3 Comparing Temperature and Relative Humidity Dataloggers for Museum 
Monitoring National Park Service
Environmental Guidelines for Museums Canadian Conservation Institute
Environmental Overview Image Permanence Institute
Monitoring Temperature and Relative Humidity NEDCC
Managing the Library and Archive Environment The British Library National Preservation Office
Environmental Guidelines (AIC Wiki) Summary and History of Environmental Guidelines and 
recommendations for cultural institutions. 
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Discussion

• Calibration

• Accuracy

• Understanding your data 
• De-mystifying Environmental Data - March 17, 2025 webinar

• IPI Dew Point Calculator - http://www.dp3project.org/resources/newsletter-
archive/v3/dewpoint-calculator

• Communicating data to advocate for change/upgrade/maintenance

• Long-term budgeting

• Calibration

• Concerning data trends to look out for – Take a look at Maddie Cooper’s March presentation on 
De-mystifying Environmental Data. There is a lot of agreement between our presentations.  
sustained periods of RH over 65% indicating mold.  Sustained periods of dryness in winter below 
35% 

• Understanding and communicating data, effective ways to use data to advocate for 
change/upgrade/maintenance

• Long-term budgeting

• Understanding Dew Point - Dew point is defined as the temperature at which a given volume of 
air at a certain atmospheric pressure is saturated with water vapor, causing condensation and 
the formation of dew. Dew is the condensed water that a person often sees on flowers and grass 
early in the morning. Dew point varies depending on the amount of water vapor present in the 
air, with more humid air resulting in a higher dew point than dry air. Furthermore, the higher the 
relative humidity, the closer the dew point to the current air temperature, with 100% relative 
humidity meaning that dew point is equivalent to the current temperature.
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https://store.imagepermanenceinstitute.org/cons

Further Education

Image Permanence 
Institute Webinar Series

Conserv Community

https://store.imagepermanenceinstitute.org/ https://community.conserv.io/feed

There are a few great resources for continuing education on this topic. IPI has an upcoming webinar 
series in May-June and Conserv offers an online community with webinars on various preservation 
topics. 
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Rachael Perkins Arenstein

www.AMArtConservation.com

rachael@amartconservation.com

Thank you for your time today. Please feel free to email me with questions or updates on 
what you are using and why!

Rachael Perkins Arenstein is a founding partner in A.M. Art Conservation, LLC a NY-based 
private practice with specializations in object conservation and preventive care. She is the 
co-author of the National Park Service Conserve-O-Gram on Dataloggers for Museum 
Monitoring and has extensive experience presenting workshops and webinars on the topic 
of environmental monitoring. She has been responsible for implementing or maintaining 
environmental monitoring programs at the Bible Lands Museum, Smithsonian National 
Museum of the American Indian, the Peabody Museum of Archaeology and Ethnology, the 
American Museum of Natural History, and institutional and private clients both nationally 
and internationally. Rachael’s degree in art conservation is from the University of London. 
She is Professional Associate in the American Institute for Conservation (AIC) and active in 
several professional organizations including positions as the E-editor for the AIC and the 
Chair of the Integrated Pest Management Working Group. She enjoys tinkering with 
dataloggers and other technology products!
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