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Learning Objectives 
Learning Objective 1: Learn how to use fume hood control systems to minimize hood and lab airflow.

Learning Objective 2: Gain an understanding of use/occupancy changes, planning/follow-up and 
system performance are directly impacting energy efficiency/conservation reflecting deviations from lab 
design. 

Learning Objective 3: Learn proven techniques for interacting with the research community to 
accomplish these airflow reductions. 

Learning Objective 4: Gain insight in to how hibernating, decommissioning and/or deenergizing fume 
hoods and adjusting lab airflows, cultivates relationships with the lab users and builds trust, also known 
as organizational “Magic”! 
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Building 
Automation System 
(BAS) 

Electrification, monitoring and remote 
access linked to computer-controlled 
devices, now easier and more efficient.

Schedules, set points, max & min 
airflows, occupancy and CO2 sensors, 
day light harvesting and dimming 
automation, room level changes when 
you need them. 
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Lab Building HVAC System  

Connecting the end user to the rest of  the system- 
production, distribution, building level and room level 
equipment.
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Ventilation Drivers in Laboratories
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text

Thermal

Air volume drivers = Energy drivers  
Three Common Air Volume Drivers

Base Ventilation

Exhaust



Getting Started, Connect with… 
Facilities Systems and Controls- which 
houses many specialists- Direct Digital 
Control, installers, troubleshooters and 
programmers. 

Retrocommissioning, Recommissioning 
teams & HVAC trades departments- sheet 
metal, pipefitters, refrigeration, steam and 
electrician shops etc.

Researchers, EHS/DRS & Faculty- Gain understanding of 
how the building HVAC and automation systems operate. 

How new/old are they? 

Do they have pneumatic or digital controls? 

What type of AHU”s, supply and exhaust system is present? 

Are the lab spaces tied into the rest of the building or are they 
separate? 

Are there specialty systems present such as radiation 
isotopes, perchloric acid, safety cabinets for various Biosafety 
levels
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Building automation system companies 
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Clock Works 
Analytics

Delta Controls 

Schneider 
Electric Controls 

Siemens Controls 

Tridium 
Niagara

Andover Continuum  
Controls 

Sky
Spark 



BAS software 
graphics pages
Top image reflects 3 high plume 
exhaust fan system, which operate 
any 2 at a time, alternating for 
wear and tear and utilizing the 
third for increased demand if 
necessary. 

Bottom image

Individual exhaust fans per 
hood/snorkel exhaust  

Office or unit name 9



Decommissioning & Upgrading Dinosaur's 
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Ancient hood lab now 
computational research 

Abandoned in place- this hood was completely 
removed new PI does not need a hood. 



Decommissioning & Upgrading Dinosaur's 
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Six Story building 
 2-vintages 
1961’- manifolded supply 
and exhaust 
1965- individual fume hood 
exhaust and general returns 
for room exhausts (when 
hoods off) 

71 fume hoods total 

Three Departments MCB, 
SIB & Medical Sciences 

2 ½ years project ongoing



Decommissioning & Upgrading Dinosaur's 
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Morrill Hall
Room Location Inspection Width Inspection Height Previous Face Velocity (LFPM) Current Face Velocity (LFPM) Status Comments Penny's working comments 
65A NE Corner 43 18 82 0 Not Tested Penny Ok'd to deenergize 
65C NE Corner 43 18 95 93 Pass Penny is checking on status are using it periodically, can turn off via      
133 NE Corner 43 18 104 102 Pass Penny sent email Nov 23rd they feel the snorkel can decommission       
139 NE Corner 43 18 90 92 Pass Penny Ok'd to deenergize 
149 NW Corner 43 18 80 85 Pass waiting for usage status 
155 NE Corner 43 18 109 107 Pass computational research Ok'd to deenergize 
165 SE Corner 38 18 101 98 Pass Penny Ok'd to deenergize one of these
171 SW Corner 38 18 106 102 Pass Penny Ok'd to deenergize 
183 SW Corner 43 18 89 89 Pass Penny Ok'd to deenergize 
204 SE Corner 49.5 18 99 113 Pass wip
215 East Wall 38 18 96 112 Pass retired end of Dec
215 West Wall 38 18 82 94 Pass retired end of Dec
216 West Wall South 37 18 100 115 Pass wip
216 West Wall North 37 18 84 100 Pass wip
233 NE Corner 43 18 98 91 Pass Penny Ok'd to deenergize 
239 NE Corner 43 18 105 105 Pass infrequent use, new researcher may use           
249 NW Corner 43 18 87 82 Pass Penny sent email Nov 23rd occasional use, can turnoff when not in            
255 NE Corner 43 18 108 105 Pass ????? mix cyonide in this space without the fa        
283 SW Corner 43 18 94 106 Pass Penny sent email Nov 23rd wip
303 NE Corner 50 18 90 102 Pass infrequent use and turn off with working   
315 South Wall 44 18 107 108 Pass volatile reagents for microscopy will shut off hood 
317 West Wall 38 18 - - Not Tested Not Balanced
339 NE Corner 43 18 101 105 Pass can be de-energized de-energize
349 North Wall West Hood 43 18 97 97 Pass chemical storage ???
349 North Wall East Hood 43 18 97 100 Pass switches need connected is willing to use 349's hood when neede
355 NE Corner 43 18 91 0 Fail Penny sent email Nov 23rd de-energize
417 NW Corner 38 18 - - Not Tested Not Balanced
420A NW Corner 38 18 116 93 Pass
433 NW Corner 43 18 88 92 Pass
439 NE Corner 43 18 92 103 Pass
449 NW Corner 43 18 103 107 Pass Mostly in IGB Penny will ask about frequency
455 NE Corner 43 18 101 105 Pass Mostly in IGB Penny will ask about frequency
465 SE Corner 43 18 103 109 Pass looking into chemical storage mostly chemical storage 
471 SW Corner 43 18 110 113 Pass wants switches and target for replacement 
477 SE Corner 43 18 110 112 Pass wants switches and target for replacement 
483 SW Corner 43 18 111 111 Pass
505A East Wall 38 18 114 111 Pass
518 West Wall 50 18 118 111 Pass
633 NW Corner 43 18 92 87 Pass pouring solvents, check on scheduling
639 NE Corner 43 18 85 88 Pass targeted upgrade
649 NW Corner 43 18 - - DeEnergized Penny sent email Nov 23rd 
655 NE Corner 43 18 118 109 Pass occasionally, switch needs to work connect switches
665 SE Corner 43 18 107 0 Fail Penny Ok'd to deenergize/ dept. will remove this hood  
671 SW Corner 43 18 93 0 Not Tested Room Being Renovated
677 SE Corner 43 18 97 116 Pass Penny looking for new hoods 
683 SW Corner 80 18 82 102 Pass 6' hood that can be reduced to 4'
691 SE Corner 80 18 114 117 Pass may be able to reduce to one hood storage options ???
691 NE Corner 80 18 102 120 Pass may be able to reduce to one hood storage options ???

2021 Fume Hood Survey Results - SIB



Decommissioning & Upgrading Dinosaur's 
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Decommissioning & Upgrading Dinosaur's 
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This project was slated to replace existing standard fume hoods which use from 550 to 
1200 cfm’s of air and upgrade them to a lower flow requirement type hood that 
operates from 350– 550 cfm of airflow. 
The portion of the project that was completed was able to remove 8 fume hoods 
and/or snorkel devices from operation. 
We estimate 1 fume hood uses approximately $7000 in energy which yields removal 
of potential annual reduction of $56k just on these 8 removals. 

The extensive research, collaboration and planning that was required to execute this 
unprecedented project caused a 2.5-year long delay in completion to this point. If the 
faculty and college are still on board and operating in similarly, I suspect we would be 
able to pick up where we left off quickly and execute the rest of the project within the 
upcoming year to 18 months. 

$325k secured in funding, spent $70k in removing 8 hoods replacing bench tops, 
sinks, capping all duct work and decommissioning exhaust fans, etc..



Monitoring and Troubleshooting
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Monitoring and Troubleshooting
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Monitoring and Troubleshooting
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Alarmed in emergency 
override since 8/2/25



Monitoring and Troubleshooting
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Only in emergency alarm 
since 10/08/2025

Low flow alarm and excessive sash height 
since mid-July 2025



Monitoring and Troubleshooting
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Sash position sensor or user error open for months at 
23 inches, this is a constant volume hood. 

Sash position sensor or user error open since 
Nov 1st at 26 inches, this is a VAV hood 
running at 100% open damper position and 
fluctuating from 640- 820CFM.



Research Safety, Associate Director of Facilities 
& Safety, Control Center Collaboration
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My Update email: @ 9:08 AM 
“Please find the latest fume hood readings for Chem Life A building. 
I realize the sensors and graphics may be out of calibration, so let 
me know if you feel this is a human or instrumentation error? “

Director Facility Manager to Lab Safety Coordinator: @ 9:10 AM
“When you have a moment, would you stop by and look at this? If you 
need to grab Jay on the way, please do.”

Lab Safety Coordinator: @ 9:19 AM 
“It appears that A303 and A325 were accidental activations, so I have put those back into 
normal operation. We need to get someone out to investigate sensor for A329.4. Changing the 
sash positions did nothing to move the hood out of "low alarm" status.”

Control Center Technician: @ 9:40 AM
“Thank you for the account number, I’ll put in a work 
request.”

400 CFM saved  



Hibernation Hydro-systems Lab 

Classroom/Lab 

Collaborated with PI,
facility manager and EHS to reduce total airflow from both hoods. 
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Reduced 
400 CFM 
per hood 
and fan 
energy by 
50% 



BAS Hibernation Mode
   Hydro-systems Lab 
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Chemistry Teaching Lab Operating Parameteres 
NEW LAB RENOVATION GRADS & PHD’ S

24 New hoods with 
underutilized 
equipment, operating 
and using excessive 
airflow rates 24/7.

ORIGINAL TEACHING LAB UNDERGRADS

44 Older 
pneumatically 
controlled hoods 
operating on tight 
room level 
schedules with 
varying degrees of 
airflow based on 
user schedules.
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Chemistry Teaching Lab Operating Parameteres 
ORIGINAL TEACHING LAB UNDERGRADS

Lab 263- 40 fume hoods (25000 cfm) 
Room level Vav boxes controls 
  

1) Occupied mode: Lab supply and exhaust VAVs - airflow is 

increased from unoccupied set points to occupied set points over 10 
minutes.
2) Unoccupied mode: Lab supply and exhaust VAVs - airflow is reduced 
from occupied set points to unoccupied set points over 10 minutes.   
Unoccupied mode is the SETBACK mode in the scheduling software, 
and results in ~25% exhaust flow.  
3) Vacant mode: During breaks when chemicals are cleared – Zero 
ventilation for labs 255-263 except prep-lab 257A. 500 cfm supply air to 
Lab 255 and 263 to avoid air in the labs to become stale. 

Vacant mode results in 0 exhaust flow to the rooms FEmin drops to 0.  
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Chemistry Teaching Lab Operating Parameteres 

Lab 219/250- 24 new fume hoods 
New AHU, DDC controlled VAV boxes 
and occupancy sensors.
Chemical storeroom with 2 hoods for chemicals

 

Office or unit name 25

New Lab renovation Grads & PHD’ s

PROGRAMMING ENGINEER “ THEY PAID TENS OF THOUSANDS OF DOLLARS FOR THIS 
SPECIALIZED HVAC & DDC EQUIPMENT, THEY MIGHT AS WELL USE IT TO REDUCE THEIR 
ENERGY BILL AND SPEND THAT MONEY ON OTHER RESEARCH STUFF” 



New Lab Renovation 24 hoods in two teaching labs 
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6 Snorkel exhaust system

Potential hibernation 
exhaust flow reductions, 
energy and dollars savings, 
classes only 4 days for 6 
hours in the afternoon. 



Hibernating Fume hoods 
during Long Vacancy 
Periods

Ideal for fume hood driven spaces with longer empty periods

• Can reduce exhaust driven spaces down to the baseline

• Noyes Building Example: 

- Operates well above the baseline required by EHS

- During the summer, FHs are place in a hibernated mode, where they are reduced down to zero 
exhaust, and the room will operate at the established base ventilation rate
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At $5/CFM, hibernating over the 
summer will save over $3000 in just 

this lab alone



Peer Institutions Successfully Creating similar 
situations in Teaching Labs 

MIT's "fume hood hibernation" is a system that puts fume hoods in a low-power mode when not in use to 
save energy and reduce carbon footprint. It involves automatically reducing airflow to hoods when they 
are unoccupied, such as overnight or on weekends, based on the lab's ventilation control system. This 
has resulted in significant energy and cost savings for the university, like the estimated $21,000 saved per 
year by the undergraduate teaching lab, by lowering the air change rate from 11 to 7 per hour. 
https://chemistry.mit.edu/chemistry-news/chemistry-undergraduate-teaching-lab-hibernates-fume-hoods-drastically-reducing-energy-
costs/#:~:text=Chemistry%20Undergraduate%20Teaching%20Lab%20hibernates%20fume%20hoods%2C,saving%20MIT%20an%20estimated%20$21%2C000%20per%20year.

Cornell University’s EHS had some very well thought out, trial and error results to share with us regarding 
airflow reductions in teaching labs, minimum airflow exhaust, fume hood driven labs, and safety concerns 
yet, still were able to reduce energy consumption, albeit not as much as they would have liked. 
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MIT and Cornell University have had various degrees of success with 
similar adjustments in teaching labs 



Lab Building HVAC Systems  
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Thank you!
& 

Questions
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