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Overview

= Problem

= Pilot Project

= Campus-wide Program

= UCSF Tools for Other Institutions




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




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

n

Energy Impact = z ((Freezer Energy Use x HVAC Impact Factor) x (Energy Efficiency Decline Future Yearn))

t=1 Current Energy Impact Aging: Future Energy Impact
Variables

Freezer energy use: Total annual energy use for any number of freezers in kWh
HVAC impact factor: 1 + the percentage increase in HVAC electrical usage

Energy efficiency decline: 1.03 (1 + 3%) ¢ Based on well-maintained units; therefore conservative
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Step 2: Forecasting Energy Costs

The business case for funding

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

Energy Costs vearn = (Electrical Burden vearn) X (Future Electricity Rate vearn)

Future Electricity Rate vearn = Current Electrical Rate x ((1 + Annual Rate Increase) Future Yearn)




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

=

Future Energy Use Projections
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Step 3: Identify the most inefficient freezers

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

Energy Use = 1.6569 — (0.4006 * Energy Star) — (0.0333 * Volume) + (0.0168 * Age)

(kWh/cubic foot/day)
Freezers n = 34

Coefficient  p-value

1.6569 0.0000

Variables

ENERGY STAR: Yes=1,No=0
Storage Volume: in cubic feet
Age: In years

ENERGY STAR certification -0.4006 0.0078
Storage Volume -0.0333 0.0051
0.0168 0.0230




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




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

Energy Costs Per Year
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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

Summary,

UGsF b itted to reducing to and their
concomitant impact on global health. UCSF is stiving to achieve carbon neutrality by 2025, including a
2% annual energy usage reduction. In our effort to achieve these goals, UCSF has policy to purchase
ENERGY STAR-certified products when those options are available.

Negative are one of the 2 our campus. Older
freezers use as much energy as a 3-bedroom home; however, ENERGY STAR-certified freezers use 2/3
less electricity. The Chancellor, and cabinet, are committed to completely transitioning UCSF to ENERGY.
STAR negative 80°Celcius freezers

uese i the y +ENERGY STAR
freezers to ENERGY STAR negative 80°Celcius freezers.

Process to Review Requis STAR Negative

1. Buyer receives an order for a freezer in ther que,
Is this an Ultra-low temperature freezer (aka ~80 Celsius freszer)?
3. s the unit certified as ENERGY STAR?

5. Enter the unit model number in the search box on the Energy Star web site for Energy.Star

certified ULT freezers models. NOTE: i model is not on this ste It is not officially an Energy
Star certified model

b If Buyer s unsure if the model number is listed correctly on the requisition (e.g. it resembles
a format on the Eneray Star web site) please contact Dean Shehu
Ifit the search pulls up the model: a
If the search does not pull up the mi eturn’ the requisition
2. Send an email and/or requisition note to the requestor (Can use text file: Procurement
Restrictions Email Template for SCM Buyers Use)
b Attach the pdf of the signed letter UCSF Energy: Star Policy Letter (signed by Wice Chancellor
of Research)
6. Once the requisition is updated follow steps in step 3 to confirm the new unit i in fact ENERGY STAR
certified. If yes then approve the order
I not then ger f Shehu) to discuss the order with
the customer. Dean will discuss with lab who will update order and send to Buyer one last time

Letter Signed by

Vice Chancellor of Research

Email Language

Dear Colleague,

UCSF has committed to conserve energy and reduce greenhouse gas (GHG)
emissions and their concomitant impact on global health. UC policy has set targets
to achieve at least a 90% reduction in total emissions by no later than 2045 and a
2% reduction in annual energy usage. In our effort to achieve these goals, UCSF has

available,

The ~80C lab freezer you have selected to purchase is not Energy Star-certified.
The U.S. Department of Energy’s web site shows all current models of Energy Star
—80C freezers. Please select a ULT freezer from this list.

UCSF has & goal to decrease the number of older ~80C ULT freezers which use as
much energy as a 3-bedroom home. Energy Star-certified ULT freezers use a third
of the electricity compared to older non-Energy Star ULT freezers.

We appreciate your understanding and support in making an environmentally
conscious purchase decision to help protect our planet. UCSF has a LT Freezer
Rebate Program which is designed to mitigate the typical cost difference between
Energy Star-certified and non-certified -80C freezers. The Program offers a rebate
when buying a new ULT freezer. For more informetion, go to UCSE ULT Freezer
Rebate Program,

For questions regarding Energy Star -80C freezer rebates, please contact UCSF
Sustainability: sustainability@ucsf.edu. If an Energy Star model does not meet your
laboratory's specific requi please speak with ity about next
steps.

Respectfully,

Harold R. Collard
Vice Chancellor for Research

curement Restriciions Email Template

Dzar [Requisition Requestcr Name],

The ~80C lab frezzer you have selected to purchase is nct Energy Ster-cetifed. To
be in compliance with UCSF's Energy Canservation policy (please refer to attached
letter from UCSF's Vi

Chancellor of Research).

Slease refer to the US, Deperiment cf Energy’s web site to selzct fram 01e o°

many rode s of Energy Star ~80C freszers
3ect regards,

UCSF Buyer Name




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

Sp

- 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

readsheet model programmed with equations in our paper
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Thank you!

UCSF’s ULT Freezer
Replacement
Resources



	Institutional conversion to energy-efficient ultra-low freezers decreases carbon footprint and reduces energy costs: Methods and Results
	Overview
	UCSF’s -80C fleet
	Step 1: Forecasting Energy Use
	Step 2: Forecasting Energy Costs
	Results�Energy and Cost Forecasts
	Step 3: Identify the most inefficient freezers
	Pilot Results
	Institutional Scale Replacement 
	Policy Compliance
	Paper is available online as open access
	Business Case Tool – Available Soon 
	Slide Number 13

