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LEARNING OBJECTIVES

MONITORING
Learn how CU Boulder 
came to have campus- 
wide monitoring of ULT 
freezers.

01
CONSUMPTION  
Learn the range of 
energy consumption 
observed for ULT 
freezers at CU Boulder

02
EFFICIENCY 
Learn how much more 
inefficient ULT freezers 
are costing CU Boulder 
in electrical costs than 
energy efficient units

03
INCENTIVES
Learn how CU Boulder 
is incentivizing energy 
savings while providing 
benefits to researchers.

04



ULT FREEZERS ON CU 
BOULDER CAMPUS

Over 150 units across a >500 acre campus
Mostly owned by indivudual labs, however 
some labs used shared freezers
Known nationally for having ~50% of freezers 
at -70 °C
Engaged Scientist population

Photo from Jie Wang via Unsplash

https://unsplash.com/@itworkonline


2016

2021

2022

First installed Insight 
monitors on a subset of 

unmonitored ULT freezers 

CU implemented campus- 
wide Insight monitoring of  

ULT freezers

Collected over a years worth of 
data on the electrical 

consumption of all ULT freezers

Photo from Thermo Insight Webpage

2011

2012

Electrical outage over 
weekend caused loss of

samples in multiple freezers

CU Boulder decided to 
implement campus wide 

monitoring using two systems



Insight Monitoring 
System

Inside freezer
temperature

Amperage

Highly 
customizable 

alarm notification 
interface

Door openings

Energy 
consumption

Alarm states

The system transmits data via the campus Wifi network so the status of any freezer on Insight Wifi 
can be checked anywhere in real time

Given the amount of data it provides, it provides hints of when a freezer begins to struggle. 

Ambient 
 temperature

Ambient
Humidity 



In a 2020 CU Boulder survey used for risk management, 
scientists reported having tens of thousands to millions of 

dollars worth of samples in each of their freezers. 

Monitoring can alert lab personnel if their freezer is 
failing. Without this, the failure could go unnoticed and 

lead to a total loss of samples.



In 2019, a CU Boulder research lab experienced a 
failure of one of their ULT freezers before a long 

weekend.

The freezer monitor alerted the PI of the failure 
and she was able to react in time to save her 

samples. 

Photo from National Cancer Institute via Unsplash

https://unsplash.com/@nci


Courtesy of Christina Greever



Monitors also provide a 
detailed energy report for 

each freezer
note this freezer is efficient

With this, we have been able to 
learn more about the range of 

energy consumption of freezers 
across campus 



ULT ENERGY 
IMPACT

From April 2021 through March 2022, 158 
freezers consumed over a million kWh  

CU Boulder's ULT freezers consume 
anywhere between 6.7 to 43 kWh/day 

This totals up to $87,680 of electrical costs 
to the university



42.5%

8.6%

20.1%
28.8%

40 most 
efficient

40 most 
inefficient

 

Total Electrical Distribution by 
Freezer Efficiency 
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ULT ENERGY 
IMPACT

Next 39 
most 

efficient
 

Next 39 
most 

efficient
 



IMPACT OF ULT 
EFFICIENCY

40 most electrically intensive 
freezers (23.8-43 kWh/day)

Consumed total of 438,437 kWh
Cost $38,144.02 

40 most electrically efficient 
freezers (6.3-10.5 kWh/day)

Consumed total of 88,409 kWh
Cost $7,691.58



SAVINGS PER 
YEAR

$27,340

321,640

Replacing the 40 most energy intensive
freezers with a freezer that consumes 8 

kWh/day saves a lot of energy and 
money. 

 
 

carbon footprint (Boulder excel front 
range) 

CU Boulder would save 

in electricity costs 

Freezers would consume

less kWh per year



INCENTIVES
FOR
RESEARCHERS

Using the money saved in electricity costs, CU 
Boulder can give researchers funding that goes 
directly into purchasing a new energy efficient ULT 
freezer



CALCULATING 
INCENTIVES

Find the cost of the energy that would be 
saved if inefficient freezer is replaced

Using Insight, we have access to the current daily 
energy usage of all ULT Freezers on campus. 

FIND CURRENT ULT FREEZER ENERGY USAGE

Find the difference in energy consumed 
between efficient freezer vs inefficient freezer

CALCULATE ENERGY SAVED PER YEAR IF REPLACED

CALCULATE COST OF ENERGY SAVINGS 

Financial incentive offered is equivalent to 5 
years of electricity savings 

OFFER LAB A FINANCIAL INCENTIVE



PLAN IN ACTION
MOLECULAR BIOLOGY LAB
In 2020, we reached out to a Molecular Biology lab that was 
using a freezer that consumed 40 kWh/day

Use freezers that consume 
either 8 or 10.2 kWh/day to 
compare to energy 
inefficient freezer 

FREEZER ALTERNATIVES

Photo from National Cancer Institute via Unsplash

https://unsplash.com/@nci


ENERGY SAVED 
PER YEAR

Lab would save 32 
kWh/day and 11,680 
kWh/year

Lab would save 29.8 
kWh/day and 10,877 
kWh/year

8 kWh
per day

10.2 kWh
per day



COST OF 
ENERGY 
SAVINGS

COST OF ELECTRICITY 

 8 KWH/HOUR MODELS - $992.8
10.2 KWH/HOUR 
MODELS-$924.545

NOT INCLUDING INCREASE FOR 
PROMISE TO KEEP FREEZER AT 
-70

1 YEAR
SAVINGS

One kWh costs $0.11 in
Boulder. We use $0.085 per
kWh for incentives. Money
saved in electricity is $0.085
multiplied by the total
kWh/year saved by replacing
the ULT Freezer.  

5 YEAR
SAVINGS

 8 KWH\YEAR MODELS- 
$4,964
10.2 KWH/YEAR MODELS-  
$4,964

NOT INCLUDING INCREASE FOR 
PROMISE TO KEEP FREEZER AT 
-70



NEXT STEPS

Want labs to reach out to us
Electricity savings can be 
calculated for any lab using 
the Insight database

Advertise



NEXT STEPS

Photo from Michal Matlon via Unsplash

If we knew how much ventilation cost, then could offer 
researchers more incentive to replace inefficient models

Electricity costs do not include cost of ventilation 

https://unsplash.com/@michalmatlon


CHALLENGES

No dire need to 
protect samples
Split between 
multiple labs 
(usually)

Teaching labs

Consistent Funding

CONCLUSIONS

Successes?
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QUESTIONS?


