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LABS ARE AN IMPORTANT FOCUS AREA FOR UCHICAGO TO MEET ITS AMBITIOUS GHG 
REDUCTION GOALS

Source: UChicago Sustainability Plan, Chicago FY 2019 metered utilities data from ENERGY STAR Portfolio Manager.

UChicago has set ambitious goals to 
reduce its GHG emissions by 50% by 

2030

UChicago laboratories are only…

Of campus building area10%

38%

Yet are…

Of building energy use

And laboratories are an important focus 
area in meeting these goals
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ACCORDING TO OUR BENCHMARKING ASSESSMENT THERE ARE SIGNIFICANT 
OPPORTUNITIES FOR ENERGY SAVINGS IN UCHICAGO LABORATORY SPACES

Lab Building Name2

Lab 
Building 
Code

Gross Floor 
Area (sqft)

Biology Lab 
Area (sqft)

Chemistry 
Lab Area 
(sqft)

Source EUI 
(Actual) 
(kBtu/sqft/yr)

Source EUI 
(Predicted) 
(kBtu/sqft/yr)

Residual 
(Actual -
Predicted)

Under or 
overperforming?

How much (%) 
under or 
overperforming?

Kent (Chemistry) B18 59337 0 12439 390 497 -107 Overperforming -21.5%

Hinds A08 131381 8733 232 338 428 -90 Overperforming -21.0%

Jones D19 68706 1355 3011 361 425 -64 Overperforming -15.1%

Michelson (Physics) B01 67092 0 0 447 394 53 Underperforming +13.5%

Biopsychological B08 47371 0 0 532 394 138 Underperforming +35.0%

GCIS A86 471918 90336 31875 827 523 304 Underperforming +58.2%

ERC B65 284390 9276 8590 769 425 344 Underperforming +80.9%

Searle (Chemistry) D09 86506 0 17481 951 493 458 Underperforming +92.9%

1.   Under or overperformance is determined by comparing the actual source energy use intensity (EUI) of a particular lab building with its predicted source EUI calculated from the benchmark model. The buildings in the table are ranked top to bottom from the “best” (most 
overperforming) to the “worst” (most underperforming) buildings. Footnote 4 on the previous slide explains the far right column in more detail.
2.   This table is a screenshot of the Overall Benchmark Tool created by our labs project team. Users can input data on the left side of the table, and the green and red boxes on the right side of the table automatically populate with the benchmark model’s output. 2019 input 
data for these eight campus lab buildings was downloaded from the International Institute for Sustainable Laboratories’ Laboratory Benchmarking Tool.

Based on the I2SL database of national laboratories, the most important factors in predicting a building’s energy performance are the percent devoted to 
chemistry and percent devoted to biology. We see that several buildings lag behind national averages for a given bio/chem/other breakdown, suggesting that 

UChicago lab spaces are more energy intensive than their peers

UChicago Building Energy Performance, using Benchmarking Tool from Summer ‘20 



4

FUME HOODS, COLD STORAGE AND LIGHTING REPRESENT PARTICULARLY 
IMPORTANT FOCUS AREAS

1.   Data is from the University of Chicago Green Labs equipment survey and was gathered through lab room walkthroughs. Submetering is not available down to individual equipment, so electricity was calculated not measured. The Green Labs equipment survey did not 
account for all of a building’s total metered electricity use.

Lab Energy Use Breakdown 
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TO ADDRESS THESE TARGET AREAS WE FOCUSED ON TWO PATHWAYS TO ENERGY 
SAVINGS IN LABORATORIES

Laboratory design decision making tool

Excel-based tool to inform PIs about the energy 
implications of lab equipment purchasing decisions, 
including fume hood specifications, and types of cold storage 
and lighting

Action plan detailing UChicago’s behavioral change 
campaign, including details on best practices, benchmarking 
from peer institutions and on-campus pilots, and step-by-step 
outline of campaign implementation.

Behavioral change campaignA B
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WE DEVELOPED SEVERAL KEY PRINCIPLES FOR DESIGNING AN ENERGY EFFICIENT 
LABORATORY SPACE

A

Optimize fume hoods

When deemed safe by the Office of Research Safety:
1. Operate at the lowest approved face velocity
2. Reduce quantity of fume hoods (they still circulate air when closed)
3. Use VAV fume hoods

1 |

Consider lab vs. office space 
distribution

Because lab areas have higher minimum ventilation requirements than office space, dividing 
up the total area into lab and office space minimizes the area that is unnecessarily ventilated 
at a high rate. 2 |

Chill down ULT freezer setpoint

Raising ULT Freezer setpoints from -80 to -70 degrees Celsius leads to a 37% reduction in 
energy consumption without negatively affecting the performance of the freezer

3 |

Purchase mindfully

Take time to assess how much of each type of equipment is actually necessary. Smaller cold 
storage units tend to use less total energy than larger versions (for one unit), and each 
additional fume hood has a large energy cost. 4 |

1. Ultra-Low Temperature Freezers: Opening the Door to Energy Savings in Laboratories | ETCC (etcc-ca.com)

1

Laboratory design decision making tool

https://www.etcc-ca.com/reports/ultra-low-temperature-freezers-opening-door-energy-savings-laboratories
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WE DESIGNED THE TOOL TO ENCOURAGE ADOPTION OF BEST PRACTICES A

1 “Smart Labs Accelerator: Fact Sheet.” Better Buildings: US DOE, 2009, pp. 1–2

Problem to solve
Laboratories are a 
significant source of GHG 
emissions (on average 4-
5x more energy intensive 
than standard commercial 
buildings)1; however, 
there are no convenient 
means to incorporate 
energy efficiency/ use in 
lab design or equipment 
purchasing decisions

Target users
University laboratory 
building managers, facility 
services and PIs 

Primary use case
To be used when building 
out a new laboratory 
space

Tool overview Primary tool sections

Inputs Equipment specific outputs Final summary

Screenshot of tool Screenshot of tool

▪ The user inputs specifications of the 
equipment they are looking to 
purchase. We collect inputs about 
ventilation (fume hoods), lighting, 
and cold storage

▪ For cold storage, we let the user input 
a few different models for comparison

▪ Each category of energy use has its 
own section in the outputs tab

▪ Each section is further subdivided 
according to the category (for 
example, the ventilation section is 
divided between fume hood 
parameters and lab vs office space 
parameters)

▪ The visualizations seek to answer the 
question: “What would my energy 
use look like if I changed a 
parameter (size/quantity/etc.) by X 
amount?”

▪ We think it is important to give the tool 
user some perspective on the total 
energy use, so that they can focus on 
the areas that will have the most 
impact

▪ We provide a way for them to gauge 
how efficient their selections are in 
aggregate, by comparing to an 
“efficient example”

Laboratory design decision making tool



8

USERS CAN VISUALIZE ENERGY CONSUMPTION AND COMPARE THEIR INPUTS TO 
HIGH EFFICIENCY EXAMPLES

A

▪ Output an annual ventilation cost based on the size/sash height of fume 
hoods, face velocity, and cooling load

▪ Convert this into a MT eCO2 equivalent figure
▪ Display counterfactuals i.e. “how does output Y change when I change 

input X”

Summary

Cold storage

Lighting

Ventilation

Current functionality Potential future build out

▪ Fume hood database to choose specific 
models from 

▪ Cost/CFM calculator attached to tool 
▪ Currently, all fume hoods in a room are 

identical, but we can include more specificity

▪ Based on occupancy parameters (how often lights are turned on, how 
many weeks per year they are on, etc.) the tool calculates an annual 
energy cost, which can also be viewed in terms of 20-year energy use or 
MT eCO2 equivalent

▪ More refined model of occupancy throughout 
the day 

▪ The user is able to input three types each of ULT freezers, refrigerators, 
and non-ULT freezers (from Energy Star or other sources) along with 
information about each model and compare energy consumption of the 
models in each category in terms of cost or MT eCO2 

▪ Update high efficiency model over time
▪ Automatic vs. manual defrost comparison

▪ The tool displays a summary of the total cost of fume hoods, lighting, and 
cold storage based on the user’s inputs and compares it to an efficient 
example

▪ Embed tool into website
▪ Collect data for tool evaluation purposes 

(i.e., here’s what the tool predicted, here’s 
what the energy use of this lab actually was)

▪ Evaluate user inputs against a standardized 
scale

The tool should be tested by setting up focus groups of PIs to use it and provide feedback to inform the next iteration.

Laboratory design decision making tool
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OUR LITERATURE REVIEW AND BENCHMARKING ASSESSMENT IDENTIFIED 4 BEST 
PRACTICES FOR BEHAVIORAL CHANGE CAMPAIGNS

B

Provide tailored and specific 
feedback

Effectively reducing energy consumption requires consistent and meaningful feedback for 
ongoing energy practices1 |

Implement a phased approach

Focusing on highest impact opportunities ensures staff bandwidth is going toward key 
behaviors and barriers to increased efficiency are minimized2 |

Develop behavioral norms

Transparency and visibility help turn pro-environmental behavior into social norms that 
become the status quo3 |

Utilize peer education

Finding and collaborating with interested laboratory stakeholders to champion the effort 
increases the effectiveness of a campaign4 |

Behavioral change campaign
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WE DEVELOPED A TWO-PART BEHAVIORAL CHANGE CAMPAIGN TO TARGET THE 
HIGHEST IMPACT AREAS ON CAMPUS

B

Shut the Sash Campaign Freezer Challenge Lighting Competition

▪ First phase of the campaign
▪ Goal: Reduce energy use by 5% in 

Searle, GCIS, and ERC by shutting the 
sash on fume hoods when not in use

▪ Focusing on Shut the Sash first will make 
sure the largest impact campaign has all 
the resources needed to be successful

▪ Once this stage is deemed a success, the 
next campaign can be started

▪ Future phase of the campaign
▪ The third most impactful energy consumer 

is lighting
▪ After fume hoods and cold storage are 

optimized, implementing lighting 
behavioral change would create additional 
emissions reductions to further advance 
the University toward its 2030 goal

▪ Second phase of the campaign
▪ Goal: Through consolidation and 

temperature adjustments, optimize cold 
storage in lab spaces to reduce cold 
storage electricity use by up to 30%

▪ Rebates for replacing old equipment and 
rewards for raising the set temperature 
can maintain research quality while 
reducing energy consumption

Planned campaign phases

Future campaign phase

Behavioral change campaign
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High-Level Action Plan for Shut the Sash CampaignB

Behavioral change campaign
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Campaign ImplementationB

• Feedback like this from the pilot Shut the Sash campaign 
in Searle by Facilities Services can show where labs are 
as a baseline

• Can then be tracked into the future to provide 
performance feedback and monitor the success of the 
campaign

• Posters like this from the Office of Sustainability for the Searle 
Shut the Sash campaign will help spread information about 
the campaign

Initial stages of the shut the sash campaign (e.g., building feedback mechanism, lab by lab goal alignment, etc..) will be resource 
intensive. Additional resource investment (e.g., automation software) could help to quickly jumpstart the campaign

Behavioral change campaign

Source: Searle Shut the Sash Campaign
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PROPOSED NEXT STEPS

Test the tool in lab settings

Give a group of PIs at UChicago access to the tool and implement their feedback into a 
second iteration of the tool1 |

Implement Shut the Sash 
Campaign

Follow the action plan for the Shut the Sash campaign by establishing baselines, posting 
signage, measuring performance, and providing regular feedback. With the right amount of 
effort and investment, the campaign will be a great success with positive energy outcomes 
and cost avoidance.

2 |

Disseminate the tool

Provide other universities and research institutions with access to the tool and analyze its 
impact on energy efficient purchasing practices3 |

Implement Freezer Challenge

Create an action plan for implementing the Freezer Challenge to encourage best practices for 
using and maintaining ULT freezers4 |
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QUESTIONS?


