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Overview

 Problem 
 Pilot Project
 Campus-wide Program
 UCSF Tools for Other Institutions
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UCSF’s -80C fleet
Problem Statement
 UCSF operates over 1,250 -80°C freezers. 
 95% were older energy-inefficient models using triple the electricity of newer ENERGY STAR-

certified freezers
 ~$2.3 million per year in excess energy costs

- 3,423 metric tons of CO2

- the annual electricity use of 676 homes

Pilot Project: Is it possible?
 Funding: $750,000 to replace the 43 most inefficient freezers in one building at no cost to owners
 Consolidation: could we remove more freezers than we add?
 Logistics: Higher rate of large equipment movement while keeping samples cold
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Step 1: Forecasting Energy Use
Institutional impact is the sum of the energy use of every freezer.

The institutional impact factors
• Freezer plug draw + HVAC electrical use
• HVAC impact is climate-dependent. For San Francisco, we added 12% to freezer energy use
• Aging. Units use more energy and emit more heat as they age

Based on well-maintained units; therefore conservative

Current Energy Impact Aging: Future Energy Impact
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Step 2: Forecasting Energy Costs

An accurate business case must account for rising electrical rates to avoid 
understating the project benefits

The business case for funding
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Results
Energy and Cost 
Forecasts
An accurate business case 
accounts for rising energy 
use (aging) + energy rates
 Diverging curves result from 

different starting values for 
energy use & costs which are 
compounded by annual aging 
rate and electricity rates.

 3% aging is conservative
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Step 3: Identify the most inefficient freezers

        

Freezers n = 34 R-sq. = 0.6862

Coefficient p-value

Intercept 1.6569 0.0000

ENERGY STAR certification -0.4006 0.0078

Storage Volume -0.0333 0.0051

Age 0.0168 0.0230

Model to predict energy use
 Based on energy use measurements on 34 freezers.

Benefits
 Saves time: Requires only storage volume and age info, versus 10 years to identify the most 

inefficient freezers through measuring energy use.
 Reduces risk: Avoids freezer failures from unplugging old units to install a meter. 
 Accuracy: 7.5% mean absolute percentage error (MAPE) predicted vs actual energy use
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Pilot Results
Outcome
 43 removed 41 installed. (2 labs consolidated)

- 134 metric tons CO2 eliminated
- Or the annual electricity use of 26.4 homes

 Project costs: $679,837 
 8-year payback period (conservative)

Other benefits
 Average of 7.2 cubic feet storage volume gained for the same footprint
 Average age of replaced units was 17.5 years (at 10 years, compressors working almost constantly)
 35% of the replaced units exhibited symptoms of decline

Project approved for campus-wide implementation with $3M funding
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Institutional Scale Replacement 
Goal: Accelerate UCSF's transition to 100% Energy Star -80C freezers

Project Goals
 Prevent standard freezer  purchases

- Orders for standard units sent back to departments. 
 Replace 300 most inefficient freezers

- $3 million in funding from UCSF
- $10,000 Rebate per replacement

 Split Rebate. To incentivize consolidation
- $4,000 for purchasing ENERGY STAR
- $6,000 for recycling standard freezer

Results
 204 units replaced
 13 units removed through consolidation
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Policy Compliance
Procurement Team Authority, References and Tools 
 Buyers are vested with the authority to return requisitions for non-ENERGY STAR freezers. 

Process Reference
Letter Signed by 

Vice Chancellor of Research Email Language
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Paper is available online as open access
Read the supplemental also
• Examples demonstrating calculations
• Raw data 
• Background on model development and factors impacting energy use prediction
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Business Case Tool – Available Soon 
Spreadsheet model programmed with equations in our paper
• Will be downloadable from our open access paper 
• Energy use prediction for individual freezers
• Energy use forecast: status quo vs replacement with energy-efficient freezers
• Automatic payback period and net present value (NPV) calculations
• Automatic chart



Thank you!

UCSF’s ULT Freezer 
Replacement 

Resources
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