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Learning Objectives

» Energy savings from switching from -80 °C to -70 °C
» How CU Green Labs worked with labs

» Addressing concerns raised by scientists

» Resources for other campuses




Where did the idea come from?

» Winey Lab in MCDB at CU-Boulder




UC Davis Chill UP! Program

Freezer kVAh/d* at -80 and -70 °C

UC Davis, 2010
*measured in Volt-Amps
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Source: http://labs21.lbl.gov/wiki/equipment/index.php/UC_Davis_Chill_Up



CU Boulder Energy Savings
Chill Up from -80C to -70C
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Very old UPRIGHT UPRIGHT Freezer New  CHEST Freezer VWR Stirling UltraCold
Freezer Forma Scientific Brunswick Eppendorf  Model #5459 (Thermo SU780U
Biofreezer, Mod. 8326 HEF U570 Forma)

More metering data at ecenter.colorado.edu/greenlabs—> Resources for Labs



Compressor Ultra Low Freezer Energy Use (kWh/d)

®Air Cooled

@ Water Cooled
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Obstacles/Concerns from Scientists

» Scientists do not pay energy bills

So why change?

> Many lab members do care




An Important Focus of CU Green Labs:
Engaging & Collaborating with Lab Members

In numerous labs, CU Green Labs has laid the cultural foundation necessary to have success with getting
step back and consider what temperature they really need



Give Your
Compressor a
Break!

Increase the temperature of
your ULT (uttra Low Temperature)
Freezer to -70° C

Obstacles/Concerns from Scientists

» It works at -80 °C

So why change?

> Extend the life of your freezer

Save Energy While Extending Freezer Lifetime

-Increasing the temperature means the compressor does not have to work as hard.
-Since the compressor works less, there is reduced risk for compressor failure.
=34 ULT freezers at CU-Boulder and 40 at UC-Davis are already at -70° C or warmer.

Join These CU-Boulder Labs That Are Already at -70" C

-Anseth -Copley -Martin -Schmidt -Taatjes
-Blumenthal -Ehringer/Marks -Moore -Shen Winey
-Chen/Junge -Garcea -Poyton -Smolen ~Xue
-Collins/Stitzel -Han -Seals -Stein

For info on samples that labs are storing at -70° C or warmer go to ecenter.colorado.edwgreenlabs
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Obstacles/Concerns from

» “Colder must be better”

So why change? |

> Before ULT freezer reached -80 °C,
they only reached -70 °C

> No scientific reason to switch to
-80 °C

Scientists

Two units in a long row of ULT fre
of Minnesota that can only reac




Obstacles/Concerns from Scientists

» Will -70 °C jeopardize my
samples?

So why change?
»Some scientist never switched
»Database of practices

Biological Samples Stored Long Term at -70C or Warmer : ULTs at -70

Temp Duration sample Duration freezer
Entry Date Sample Type (degrees C)} stored in freezer at indicated temp University Dept Lab Pl Lab Contact Freezer Type

Growth Chambers, LED Ecology and
2015- Feb lights -0 0-4 years 3-4 years CU-Boulder Evolutionary Biology  Adams, William Jared Stewarl
Ecology and
20158- Feh CMA and RMA samples -0 1-3 years since 2010 CU- Boulder Evaolutionary Biology Schmidt, Steve  Ryan Lynch Reveo/Therma
Ecology and
2015- Feb DA samples -60 0.5-8 years since 1998 CU- Boulder Evolutionary Biology  Martin, Andy Kyle Keepers Forma Scientific

Ecology and
2015- Feb DMA, antibodies, peptides, -f0 2-T years since purchase CU- Boulder Evolutionary Biology Tsai, Pei Forma Scientific
Ecology and
2015- Feh bacteria, leaf disks -70 =6 vears since purchase CLU- Boulder Evolutionary Biology Tsai, Pei Forma Scientific
Ecology and
2015- Feb RMA -0 0-2 years since purchase CU- Boulder Evaolutionary Biology Tsai, Pei Forma Scientific
DMA and RNA Tissue
samples,
2015- March ENZYIMmes -f0 2-10 years since purchase CU-Boulder Mederios/Stock David Jandzik lso Temp



https://spreadsheets.google.com/spreadsheet/pub?hl=en&hl=en&key=0AsLDc2bsvPZCdHZsX05jaUVnM3NORmUwdl85MDFlS2c&single=true&gid=0&output=html

Obstacles/Concerns

» If my freezer fails, | will have more time at -80 °C

So why change?

» CU Green Labs help labs with freezer-related items

» Many labs are connected with Green Labs through freezers
» Green Labs helped develop Emergency Action Plan

{Department} ULT Free
Emergency Response |

Contact

M

Hama

Phanu
Emal__

Lak Member Cantact

Hama

Pheans

Act

-Pack empty space in freezerwith dry ice

-[Back Up Freezer location, if applicable}

-Cortact CL Green Labs below to borrow mobile freezer
Whers i fimd Hea

1]
1. Sancom Sdentific Equipment Repair in Fort Collins and Wheat Ridgs,
303358 1610, cummingsriseroom-usa.com, sabel Cruz, (303) 573-7260
CrUT T o LEA o)

2. Sianco Iretrumant Rapair in Aorors, 00 (PR Bish, 203-534-1084, pjb

For advice on maintaining your ultra-low freezer or pL
new one, we invite you to contact CU Green L

CU Grasn Labs Coract:

Kaathy Fearnirsz =
greankabs@colomdosdu L

acantar.colorado sduf/greenlabs
303-422-B302



Obstacles/Concerns

» If my freezer fails, | will have more time at -80

So why change?
» Story from UC-Santa Cruz



https://sites.google.com/site/labfreezercompetitioncuboulder/temperature-tuning/details-on-raising-freezer-temperatures
https://sites.google.com/site/labfreezercompetitioncuboulder/temperature-tuning/details-on-raising-freezer-temperatures
https://sites.google.com/site/labfreezercompetitioncuboulder/temperature-tuning/details-on-raising-freezer-temperatures

Strategies to Encourage Change

» Contests

» First ran a contest specifically focused on
raising the temperature to -70C

» Then conducted Freezer Challenge on campus
three times

» Information (database)

Graphic from UC-Davis




Give Your
Compressor a
Break!

Increase the temperature of
your ULT (uttra Low Temperature)
Freezer to -70° C

Strategies to Encourage Change

» Positive Public recognition

» Poster (Give your compressor a break) had
significant impact

» Signage on freezers to identify labs at -70 °C

4

j 2-4 kWh/day saved
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o Save Energy While Extending Freezer Lifetime
-Increasing the temperature means the compressor does not have to work as hard.
-Since the compressor works less, there is reduced risk for compressor failure.
-34 ULT freezers at CU-Boulder and 40 at UC-Davis are already at -70° C or warmer.
- <4 Join These CU-Boulder Labs That Are Already at -70" C
-Anseth -Copley ~Martin - i -Taatjes
. -Blumenthal -Ehringer/Marks -Moore - -Winey
. Background graphic BEsEis -Sm

-Garcea -Poyton
-Collins/Stitzel -Han -Seals

fro m U n i V. Of For info on samples that labs are storing at -70° C or warmer go to ecenter.colorado.edu/greenlabs
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(up to 4 kWh/day saved!)

Switching your ULT freezer from -80°C to -70°C saves
more electricity than a full-size household freezer uses!




Results

» 50% (70 freezers) on campus at -70 °C

» Savings of appx 76,650 kWh/year (assuming
3 kWh/day savings per freezer)




Additional Informational & Resources

» CDC changing freezers to -70 °C

» Posters from Seracare

s

> \\\\% o

\\\\\

\l

b

» Genomic DNA is stable at -20 °C or -80 °C
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» Stability of various samples and uses -70 °C
instead of -80 °C
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» Roslin Institute in UK

» Impact of temperature on biosamples of
various types



http://www.i2sl.org/conference/2013/abstracts/b2_york.html
http://www.i2sl.org/conference/2013/abstracts/b2_york.html
http://www.i2sl.org/conference/2013/abstracts/b2_york.html
http://www.i2sl.org/conference/2013/abstracts/b2_york.html
http://www.i2sl.org/conference/2013/abstracts/b2_york.html

Moving Forward

» Freezer Challenge

» Needs to become national challenge hosted by
12SL 2

» Database- get access from CU-Boulder and add
your own data

International Institute
for Sustainable Laboratories®




Questions

Ashlyn Norberg
CU Green Labs Program
University of Colorado-Boulder
Ashlyn.Norberg@Colorado.edu

greenlabs@colorado.edu

ecenter.colorado.edu/greenlabs



mailto:greenlabs@colorado.edu

