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FREEZER DATA: 
IS THERE SUCH A THING AS TOO MUCH?
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LEARNING OBJECTIVES
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• Understand how and why cold-storage 
units are monitored; 

• learn how monitoring data can advise 
on units using disproportionate 
amounts of energy;

• recognize methods for addressing high-
energy consumers, underutilized, and 
incorrectly operated cold-storage units; 

• identify opportunities to reduce their 
institution’s energy consumption 
through improvement of cold-storage 
practices.
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OUR TEAM
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BACKGROUND 
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JOHNS HOPKINS AT A GLANCE
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Reducing energy consumption and cooling 
load from ULTs will aid our division with 
complying with:

• JHU has committed to achieving net zero scope 1 and 2 
emissions by 2040 and enhancing sustainability through 
energy efficiency

• Maryland's BEPS require buildings to meet specific 
energy performance targets, including reducing overall 
energy use intensity (EUI)

• Social Cost of Carbon is a measure, in dollars, of 
the long-term damage done by a ton of carbon 
dioxide (CO2) emissions (US EPA)

• BEPS defines this number as $230 / MT CO2e

SUSTAINABILITY AT JHU
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 JHU Climate Action and Sustainability Plan
 MD Building Energy Performance Standards (BEPS)

Final-Sustainability-Plan_1.27.25.pdf
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ULTs are one of the largest consumers of 
energy within the lab

• Behavioral and operational improvements include 
temperature tuning, inventory management, and regular 
maintenance that can conserve significant amounts of 
energy

• Tuning to -70C can conserve up to 30%

• Regular cleaning and deicing can prolong life by 
ensuring optimal conditions for use 

• Every kWh of electricity consumed generates heat that 
puts load on our building cooling systems (typically costly 
to operate 100% outside air systems)

ULTRA LOW TEMPERATURE FREEZERS
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 Average ULTs consume between 20-30 kWh/day 
set at -80C
 Energy efficient ULTs consume below 10 kWh/day 

set at -80C



JHU ULT FREEZER OPERATION

JHU operates nearly 1,500 ULTs Freezers, utilizing ~15 million kWh/year
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 Every kWh of electricity 
consumed generates heat that 
puts load on building cooling 
systems (estimated 29% more 
energy required to cool area) 

 Even with proper maintenance, 
ULTs utilize 3% more energy 
each year

 Replacing inefficient ULTs with 
energy efficient models can 
drastically lower operational 
costs over time



JHU ULT FREEZER OPERATION

JHU operates nearly 1,500 ULTs Freezers, utilizing ~15 million kWh/year
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Total ULTs at JHU by Division and Age

Year Total 
Purchased

*Energy 
Efficient 

Units

Energy 
Efficient

 (% of units)

FY23 97 48 49%

**FY24 62 37 60%

ULTs purchased since FY23

*Energy efficient units estimated based on description provided by 
JHU Fixed Asset
**Through April 2024

Age SOM BSPH KSAS WSE Total by Age

0-5 431 85 19 17 558

5-10 271 51 27 8 360

10-15 186 51 10 4 251

15-20 119 11 5 1 136

20+ 108 21 9 2 140

Total by 
Division 1115 219 70 32 1445

Inventories compiled from JHU Fixed Assets (units valued over $5,000 at time of 
purchase)

March 2023- April 2024:

• 92 units purchased

• 37 units retired

• 55 units net gain



• International Freezer Challenge
• JHU has sponsored awards for an internal 

Freezer Challenge since 2021
• 2025: Top Academic Institution! 

• ULT Freezer Best Practices Guide 
• Promotes best practices for freezer operation 

and maintenance 
• List of energy-star (2025) certified ULT freezers

• Numerous biorepositories at JHU
• Storing samples in a biorepository provides 

security and reduces energy consumption from 
freezers

UNIVERSITY STRATEGIES FOR ULT FREEZERS

10



BSPH ARROACH TO ULT FREEZER 
OPERATION & MAINTENANCE
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JOHNS HOPKINS AT A GLANCE
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BSPH operates over 200 ULT freezers 

• At least 23 ULTs are marked as inefficient (above 37 
kWh/day) with some as high as 100 kWh/day

• Freezers are inconsistently maintained by the lab 
departments which negatively impacts energy efficiency 
and equipment reliability

BSPH ULT FREEZERS
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 Nearly all freezers are monitored by the Thermo 
Fisher Insight System
 Average age is 8.2 years with 25% being over 12 

years



Detailed 
analysis of 
ULT energy 

consumption 

Engagement 
with experts

Begin 
developing 
priorities for 
management 

program

Explore 
various 

strategies for 
freezer 

management

Pilot phase: 
ULT 

replacement

Pilot Phase: 
Test 

preventative 
maintenance

Development 
of wholistic 

freezer 
program

Send 
proposed 

program to 
leadership for 
endorsement

BSPH PROGRAM DEVELOPMENT APPROACH
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FY25 FY26 FY27 and beyond



ANALYSIS OF BSPH FREEZERS
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• Monitoring provides a wealth of data 
including energy usage, 
temperature fluctuations, door 
openings

Thermo Fisher Insight



ANALYSIS OF ULT FREEZERS
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Door Openings Energy Use



Stakeholders and experts were engaged to gather insights, learn best practices, and 
ensure alignment with institutional and industry standards

ENGAGEMENT WITH EXPERTS
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BSPH STAKEHOLDERS

• Emergency Management

• Equipment Technicians

• Architects 

• Department administrators

• Principal Investigators 
(professors)

• BSPH Biorepository

JHU STAKEHOLDERS EXTERNAL EXPERTS

• Lab procurement team

• Green Labs Specialist

• Green Labs Freezer Group 
leader

• JHU Health, Safety, and 
Environment staff

• GRCF BioBank Management

• CU Boulder Shared ULT Freezer 
Program administrator

• Major ULT manufacturers

• ULT maintenance providers



EMERGING PRIORITIES
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• Biggest impact = 
replacing highest 
energy consumers

• ULT program to 
replace, maintain, or 
decommission 
inefficient freezers

• Utilize less energy 
and generate less 
heat

• Keep tight internal 
temperature band

• Healthy compressor 
cycles and reducing 
run hours

• Fewer temperature 
alarms

• Increased lifespan 

• Sample safety

ENERGY 
CONSERVATION MAINTENANCE RELIABILITY Efficacy



• ULT rental program
• Explored renting sample space in shared university-owned ULTs to laboratories

× Program not a good fit due to labor requirements and existing freezer-space rental programs (biorepositories)

• Subsidy for sample storage
• Explored subsidizing sample storage for labs in existing Hopkins biorepositories

× Subsidies would not have a positive return on investment
 Sample storage will be presented to labs with freezers that are underutilized, but subsidies will not be provided

• Subsidy for ULT replacement
• Subsidy would provide incentive for labs to replace old, energy-intensive freezer with new, efficient freezer (full replacement cost needed 

due to lack of laboratory discretionary funds)
 Pilot to replace highest consuming freezer at BSPH 

• Subsidy for ULT maintenance contract
• Subsidy would cover annual preventative maintenance contract cost

 Pilot for testing preventative maintenance strategies

• BGE Custom Rebate Application
 Working with BGE to pilot a custom rebate application for ULT freezer replacement for $0.28 per kWh/year savings

STRATEGIES EXPLORED
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GOAL: evaluate impact of recommended 
approaches

FY25/26 PILOT PROJECTS
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 Subsidy to replace with efficient units
 Testing preventative maintenance strategies

1 FREEZER: Provide subsidy to laboratory to replace with a 
more efficient unit

• Track impacts to fleet utility consumption
• Analyze return on investment
• Utilize data to establish parameters for overall program



FY25/26 PILOT: REPLACEMENT ULT
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Approx 100 kWh/day 

• 32,850 kWh/year 
• 112.08 MMBtu chilled water
• 14,372 kg CO2e
• $9,700 BGE Utility Rebate
• ≤3.1 year ROI

Approx 10 kWh/day 

Estimated Savings



Test if preventative maintenance can 
reduce or maintain kWh/day

FY25/26 PILOT: PREVENTATIVE MAINTENANCE
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 Survey current preventive maintenance efforts
 Track impact on energy consumption / 

performance of those ULTs

• Group A – Support labs in conducting 
manufacturer’s recommended preventive 
maintenance

• Group B – MMI ULTs with no changes to 
their existing program

• Group C – Service contract via local factory 
authorized service provider

• Group D - Control group with no new 
preventive maintenance support



THANK YOU!
Ryan Weeks-Rutan, Carly Hinton, Swastik Jha| Greenlabs@jhu.edu

Program Expected Benefits:
By replacing inefficient freezers with energy-efficient models, performing consistent maintenance, and 
encouraging day-to-day maintenance and sample consolidation, this program will achieve:

• Reductions in Energy Use Intensity (EUI) and Greenhouse Gas (GHG) Emissions
• Alignment with institutional (CASP) and regulatory (BEPS) sustainability goals
• Reductions in power and cooling system demand
• Improvements in ULT reliability and operating performance

oReduction in sample loss
oReduction in freezer alarms requiring response by lab staff

Pilot Project Outcome:
• The outcome of this pilot project will be to present findings and recommendations regarding 

a wholistic program for future ULT renewal and maintenance.
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