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Introduction 

! Cost of Research Support 
o  Forbes 2/1/2011 “Universities on 

the Brink”1 
•  New, high-tech facilities 
•  Top talent 
•  Research support   

o  Association for American 
Universities, 
Research Administration and 
Policy Issues “Indirect Costs”2 

•  Facility construction and 
maintenance 

•  Utilities  



Introduction 

o  2004 publication by 
Cornell’s Industrial Labor      
Relations (ILR) showed that “…the 
costs of research are increasingly 
being born by the universities 
themselves out of their institutional 
resources.”3 

 
o  2013 report from the National 

Science Foundation- this institutional 
support is rising4 



Institutional Response 

•  Tuition increases 
•  Increased research grant allocation 
•  Conservation- waste reduction or 

diversion 
•  Facility mechanical “Optimization” 
•  Aggressive energy reduction strategies- 

low ventilation airflow rates in 
laboratories and low face velocities for 
fume hoods  

•  Cornell has a comprehensive energy 
reduction strategy 



•  The challenge is that there are 
different priorities for operating 
laboratory facilities

•  Sometimes “safe” is seen to 
compete with “sustainable”  

•  Often the solution to an air 
quality complaint is to throw lots 
of air at the problem 

Science, Safety and Sustainability 



Biggest Energy User 

Shut the Sash! 



Laboratory	  Energy	  Use	  



Three Systems Working Together 

  
 



Measuring	  Airflow	  

•  Air	  exchanges	  per	  hour	  (ACH)	  are	  the	  primary	  
opera7onal	  parameter	  	  

•  Based	  on	  calcula7ons	  for	  cubic	  feet	  per	  
minute	  (cfm)	  

•  100%	  outside	  air	  in	  labs-‐	  dehumidified	  and	  
reheated	  



The LVMP Management System 
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LVMP = Laboratory Ventilation Management Program 



Banding Assignment Process 

8/4 ACH 

6/3 ACH 



Case Study: Weill Hall 

Life Sciences Research 

•  LEED	  Gold,	  opened	  in	  2008	  
•  263,000	  gross	  square	  feet	  with	  200	  lab	  
spaces	  in	  about	  that	  many	  ven7la7on	  
zones	  	  



2012 Review 

•  156	  zones	  were	  assigned	  	  6/3	  
ACH	  

•  32	  zones	  stayed	  at	  8/4	  ACH	  
•  18	  labs	  were	  put	  into	  vacancy	  
mode	  =	  1	  ACH	  

•  Resulted	  10%	  savings	  during	  the	  
workday	  and	  25%	  savings	  during	  
unoccupied	  hours	  

•  Resulted	  in	  between	  $100,000	  to	  
$200,000	  annual	  energy	  savings	  



Green Labs 



Green Lab Program 

•  Chemical Management 
•  Solid Waste Management 
•  Laboratory Energy Conservation 
•  Water & Steam 
•  Community Wellbeing 
•  Research 
•  Innovative Practices (Green Chemistry) 



What is a Green Lab? 

•  Includes environmental impacts as well as 
health and safety in its operational decisions 

•  Acts as a community leader by sharing more 
sustainable practices with their peers 

Conformance 

Compliance 

Beyond Compliance 



Image of certificate 



Chemical Management 

•  Single	  point	  of	  
purchasing:	  Less	  likely	  
to	  have	  mul7ple	  
containers	  of	  same	  
chemicals	  

•  Inventory:	  Less	  in	  
storage	  

•  Proper	  storage:	  No	  
incompa7bles	  near	  
each	  other	  	  

•  No	  stacked	  chemicals	  
•  No	  destruc7on	  of	  
cabinets	  from	  chemicals	  
reac7ng	  

•  Fewer	  accidents	  and	  
fires	  

•  More	  space	  in	  
ven7lated	  enclosures	  to	  
do	  experiments	  



Chemical Management & Green Chemistry 

Electrospinning Cellulose Acetate 



Forgotten Acetylene Kit 



Laboratory Energy Conservation 	  
	  

•  Fume hood “hibernation”- temporary shut down 

•  Cold storage of samples- maintain inventory to 
consolidate and then share freezer 

•  Turn off biosafety cabinet and other equipment not-in-use 

•  Reduce plug load and heat generation that increases 
ventilation to maintain temperature in room 



Banding Assignment Process 

8/4 ACH 

6/3 ACH 



Summary 
 

•  Comprehensive	  Lab	  Ven7la7on	  Program	  

–  Assessing	  ven7la7on 	  	  

•  Developing	  Green	  labs	  program	  

•  Significant	  energy	  savings	  increasing	  the	  
sustainability	  while	  enhancing	  the	  safety	  of	  the	  
laboratories	  



ht 
 

CORNELL  UNIVERSITY



Recent “Re-commissioning” 

Mann	  Library,	  
Plant	  Science,	  
Kinzelberg,	  
Morrison	  

Total	  projected	  
savings-‐	  

$111,500/	  Yr	  

http://instep-ebs.fs.cornell.edu/default.aspx 
 



The Program Goals 

" Support general ventilation rate reduction 
 - Consider Green Chemistry Principles 
 - Maintain Chemical Inventory 

 - Minimize chemicals on-hand 
- Store and Use Chemicals Appropriately 

" Reduce Plug Load 
 - Sample inventory, consolidation and long-
   term cryogen storage for “historic”    
   samples 



Triggers for Reviews 

•  Energy	  projects	  
•  Space	  changes	  as	  managed	  
by	  facility	  managers	  

•  Complaints	  from	  the	  
occupants	  

•  Revisit	  frequencies	  during	  
reviews	  and	  inspec7ons	  



Lessons Learned 

•  There are opportunities for energy conservation 
even in LEED certified buildings. 

•  EH&S and ventilation experts need to work 
together to find those opportunities. 

•  Document the control banding logic in the LVMP 
so that assignments can be reproduced. 

 - Maximo Job Plan 
 - LabCliq Assessments 
 - HASP 



Climate Neutrality by 2035 	  
	  

" Broad vision for the campus. 
" Lab ventilation constitutes about 1% of the $60 

million energy costs per year. 
" Cornell’s fume hood exhausts represent about 

15% of Tompkins County’s carbon footprint. 
" Ventilation is the largest user of energy in labs. 

–  One fume hood = 3 households annual energy 
usage. 

–  Lowering your fume hood sash is both safer 
and conserves energy. 

" Cold storage of samples is the second largest use 
of energy. 



How the Cornell Green Labs 
Program can help… 

" Recognize current Greening work 
happening in Cornell labs. 

" Spread the word about energy 
conservation and waste reduction 
opportunities in laboratories. 

" Identifying laboratory greening 
opportunities from national peers 
(Harvard, Duke, etc…). 

www.sustainablecampus.cornell.edu/initiatives/green-your-lab 



Students Influencing Specific 
Activities 

" Lower the sash- 50% of fume hoods are 
variable volume.  

    - Lowering sash reduces ventilation 
   by 75%. 

" Maintain lab refrigerators and freezers- 
each minus 80 freezer uses roughly the 
same as an American home.  

" Identify energy efficient new equipment. 
" Engage peers.  
" Explore the least impactful processes. 
 


