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Learning	  Objec?ves	  

1.  Metering	  system	  and	  set-‐up	  
2.  Awareness	  of	  large	  consumers	  	  
3.  Energy	  efficient	  alterna?ves	  



How	  it	  all	  began	  

•  Grant	  funding	  
•  Labs21	  Survey	  Protocol	  
•  Cords	  with	  different	  
NEMA	  plugs	  

•  Training	  by	  campus	  tech	  



Demonstra?on	  
	  



ELOG	  soOware	  



ELOG	  soOware	  

18.32	  kWh/day	  



ELOG	  soOware	  



Benefits	  of	  metering	  equipment	  

•  Unit	  performance-‐	  is	  it	  
struggling?	  

•  What’s	  the	  consump?on?	  
•  How	  does	  it	  compare?	  
•  FacMan	  incen?ves	  to	  replace?	  
•  Awareness,	  Ac?on	  →Industry	  
response	  

Lab name ___________________________________

Equip type_____________________________

HighLow

Your device consumes ___________ kWh/day.

Settings/Usage (temp/frequency)

_______________________________________

2 LCD TVs

5kWh/day

15-30 kWh/day~

Energy use of this unit compared 
to others of the same type:

Electricity

~



Ultra	  Low	  Temp	  (ULT)	  Freezer	  

•  Metered	  at	  27	  kWh/day	  
•  Compressor	  failed	  
•  Green	  Labs	  sugges?ons	  

§  Energy	  efficient	  op?ons	  
§ Raising	  temp	  to	  -‐70⁰C	  

•  FacMan	  offer	  of	  $2140	  to	  
replace	  (9	  kWh/day)	  

•  Electricity	  savings	  of	  66%	  



Equipment	  to	  Keep	  an	  Eye	  Out	  For	  

•  ULT	  freezers	  
•  Lab	  grade	  freezers	  (-‐40⁰C	  or	  -‐30⁰C	  or	  -‐20⁰C)	  
•  Chromatography	  refrig	  (glass	  door	  refrig)	  
•  Low	  Temp	  Incubators	  
•  Drying	  ovens	  
•  Biosafety	  Cabinets	  



ULT	  Freezer	  -‐80⁰C	  to	  -‐70⁰C	  
•  Use	  8-‐30	  kWh/day	  
•  -‐70⁰C	  metered	  to	  save	  2-‐7	  
kWh/day	  	  

•  ~60%	  of	  110	  units	  are	  at	  -‐70⁰C	  
•  Database	  of	  prac?ces	  
	  
	  

10 X 

electricity 

(25 kWh/day/house) 



Database	  of	  cold	  storage	  prac?ces 

Biosamples	  stored	  long	  term	  at	  -‐70⁰C	  or	  warmer	  



Lab	  Grade	  Freezer	  (-‐40,	  -‐30,	  -‐20⁰C)	  

•  Typically	  5	  -‐	  12	  kWh/day	  
•  This	  unit:	  14.9	  kWh/day	  
at	  -‐40⁰C	  

•  Raised	  temp	  to	  -‐25⁰C,	  	  
6.3	  kWh/day	  

•  8.6	  kWh/day	  saved;	  60%	  
reduc?on	  



•  7.1	  kWh/day	  at	  -‐40⁰C	  by	  
manufacturer	  

•  Unit	  at	  -‐25⁰C,	  using	  3.6	  kWh/
day	  

•  50%	  savings	  

	  

Lab	  Grade	  Freezer	  (-‐40	  to	  -‐25⁰C)	  



Lab	  Grade	  -‐20⁰C	  Freezer 	  	  

•  New,	  yet	  uses	  13.3	  kWh/
day!	  

•  More	  than	  some	  ULT	  
freezers	  at	  -‐80⁰C	  

•  Need	  to	  pressure	  
industry	  to	  change	  

•  Energy	  Star	  -‐20⁰C	  use	  2	  
kWh/day,	  works	  for	  most	  
labs	  



Chromatography	  Refrigerators	  

•  Use	  5-‐10	  kWh/day	  

•  Many	  not	  used	  for	  
chromatography	  

•  Residen?al	  refrig	  1.2	  
kWh/day,	  works	  for	  
most	  labs	  

	  
New, 11 kWh/day 



Low	  Temperature	  Incubators	  
•  Use	  5-‐20	  kWh/day,	  
•  Hea?ng	  only	  units	  use	  as	  low	  as	  0.1	  kWh/day	  

30⁰C,	  14.6	  kWh/day	  	  
(+	  8.2	  kWh/day	  small	  unit)	  

30⁰C,	  0.23	  kWh/day	  
Binder	  BD	  400	  



Drying	  Ovens	  

•  0.1	  to	  28	  kWh/day	  
•  Eject	  heat	  into	  the	  lab	  
space	  

•  Sharing,	  ?mers,	  off	  
when	  not	  in	  use	  

	  



•  Metered	  11.1	  kWh/day	  (4	  O)	  &	  18.8	  kWh/day	  (6	  O)	  
•  Blowers	  off	  overnight,	  ~40%	  savings	  
•  UV	  light	  not	  recommended	  by	  NIH,	  CDC,	  NSF	  	  
•  Working	  with	  EH&S	  on	  signage	  

Biosafety	  Cabinets	  (BSCs)	  



Sugges?ons	  
•  Energy	  efficient	  ULT	  freezers	  
•  Temp	  choice:	  -‐70⁰C	  and	  room	  temp	  sample	  storage	  
•  Avoid	  lab	  grade	  freezers	  &	  chromatography	  refrig	  
–  Energy	  Star,	  residen?al	  units	  work	  for	  most	  labs	  

•  Watch	  for	  Low	  Temp	  incubator	  use	  for	  refrig	  or	  warmer	  
than	  room	  temp	  →replace	  with	  hea?ng	  only	  unit	  	  

•  BSCs	  off	  when	  not	  in	  use→energy	  savings	  &	  longer	  filter	  life	  	  
•  Drying	  ovens:	  consolidate,	  ?mers,	  off	  when	  not	  in	  use	  
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