
	  
	  

Bill	  Tschudi	  

Lawrence	  Berkeley	  Na4onal	  Laboratory	  

October	  24,	  	  2012	  

w>schudi@lbl.gov	  

The	  Other	  Half	  of	  the	  Problem	  –	  	  
Server	  Closets	  and	  Small	  Server	  Rooms	  

SVLG	  Data	  Center	  Summit	  



NEED	  TO	  CONVERT	  OT	  NON-‐STANFORD	  TEMPLATE)	  

Our	  study	  involved	  a	  collabora4on	  	  



Type Server	  Closet Server	  Room Localized	  Data	  Center Mid-‐tier	  Data	  Center Enterprise-‐Class	  Data	  
Center	  

Scope Secondary	  computer
location,	  often	  outside	  of	  
IT	  control,	  or	  may	  be	  a	  
primary	  site	  for	  a	  small	  
business

Secondary	  computer	  
location,	  under	  IT	  
control,	  or	  may	  be	  a
primary	  site	  for	  a	  small	  
business

Primary	  or	  secondary
computer	  location,	  
under	  IT	  control

Primary	  computing	  
location,	  under	  IT	  
control

Primary	  computing	  
location,	  under	  IT	  
control

Power/cooling Standard	  room
air-‐conditioning,	  no	  UPS

Upgraded	  room	  
airconditioning,
single	  UPS

Maintained	  at	  17°C;	  
some	  power	  and	  
cooling	  redundancy

Maintained	  at	  17°C;	  
some	  power	  and	  
cooling	  redundancy

Maintained	  at	  17°C;	  at	  
least	  N+1	  power	  &	  
cooling	  redundancy

Applications Point-‐specific	  
applications

Departmental	  or	  point-‐
specific
applications

Some	  enterprisewide
applications,	  business
critical

Some	  enterprisewide
applications,	  business
critical

Enterprisewide
applications,
mission	  critical

Sq	  ft <200sq	  ft <500sq	  ft <1,000sq	  ft <5,000sq	  ft >5,000	  sq	  ft
Response	  to	  
downtime	  

Within	  one	  day Within	  four	  hours Within	  two	  hours Within	  minutes;	  may	  
have	  hot	  site	  for	  
redundancy

Immediate;	  has	  hot	  site	  
for	  redundancy

US	  data	  centers	  
(2009	  est)

1,345,741 1,170,399 64,229 9,758 7,006

Total	  Servers
(2009 est)

2,135,538	   3,057,834	   2,107,592	   1,869,595 3,604,678	  

Average	  servers
per	  location	  

2 3 32 192 515

Source:	  IDC	  Special	  Study,	  Data	  Center	  of	  the	  Future,	  Michelle	  Bailey,	  et.	  al.	  	  Filing	  Informa=on:	  April	  2006,	  IDC	  #06C4799	  

Study	  focused	  on	  small	  spaces	  
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‘Small	  Server	  Rooms’	  



57%	  of	  Servers	  in	  99.3%	  of	  Server	  Rooms	  	  
(‘Small	  Server	  Rooms’)	  

	  
	  

2.5	  million	  	  
‘server	  rooms’	  
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Source:	  EPRI	  Analysis	  of	  IDC	  Special	  Study,	  Data	  Center	  of	  the	  Future	  
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Many	  configura4ons	  
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Walkthrough	  assessments	  confirmed	  
the	  variety	  of	  configura4ons	  	  

Detailed	  inves4ga4on	  
of	  four	  spaces	  

Efficiency	  measures	  
iden4fied	  

LBNL’s	  study	  sought	  to	  characterize	  the	  powering,	  cooling,	  
and	  IT	  equipment	  	  
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LBNL,	  Stanford	  University,	  a	  hospital,	  two	  city	  governments,	  	  
a	  major	  corpora4on,	  and	  a	  small	  business	  

We	  examined	  a	  number	  of	  server	  spaces	  
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LBNL,	  Stanford	  University,	  a	  hospital,	  two	  city	  governments,	  a	  
major	  corpora=on,	  and	  a	  small	  business	  

We	  found	  some	  common	  themes	  

hgp://hightech.lbl.gov/serverclosets	  
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Inventory	  applica4ons	  and	  IT	  
equipment/	  shut	  off	  unneeded	  
devices	  

Adjust	  temperatures	  to	  meet	  
industry	  guidelines	  

Review	  power	  back-‐up	  
needs	  

Low	  cost	  measures	  can	  get	  the	  ball	  rolling	  



Microso>	  operated	  computers	  in	  a	  tent	  for	  8	  months	  with	  no	  failures	  

There	  is	  a	  lot	  of	  misunderstanding	  of	  environmental	  
condi4ons	  needed	  for	  IT	  equipment	  
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The	  industry	  has	  moved	  on	  -‐	  IT	  equipment	  operates	  reliably	  at	  
higher	  temperatures.	  

If	  you	  walk	  into	  a	  server	  closet	  and	  it	  is	  cold…	  
there	  is	  an	  energy	  efficiency	  opportunity	  
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Provides	  common	  understanding	  between	  IT	  and	  
facility	  staff.	  
	  
Developed	  with	  IT	  manufacturers	  

Recommends	  temperature	  range	  
up	  to	  80.6°F	  with	  “allowable”	  much	  
higher.	  

ASHRAE	  Thermal	  Guidelines	  are	  the	  defacto	  standard	  in	  
the	  industry	  

Six	  classes	  of	  equipment	  
iden=fied	  with	  wider	  
allowable	  ranges	  to	  45°	  C	  
(113°F).	  	  
	  
	  
Provides	  more	  jus=fica=on	  
for	  opera=ng	  above	  the	  
recommended	  limits Provides	  wider	  

humidity	  ranges	  
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Note	  that	  recommended	  range	  goes	  to	  80F	  and	  allowable	  is	  
much	  higher	  

ASHRAE	  Thermal	  Guidelines	  
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Refresh	  with	  modern	  equipment	  	  
virtualize	  and	  consolidate	  	  	  
enable	  power	  management	  

Air	  management	  –	  	  
eliminate	  air	  bypass	  and	  
recircula4on	  

Move	  to	  data	  center	  or	  cloud	  

Addi4onal	  measures	  can	  pay	  off	  
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IT	  opportunity:	  
•  Refresh	  with	  equipment	  using	  

ASHRAE	  environmental	  condi4ons	  
	  

Electrical	  opportunity:	  	  
•  Put	  UPS	  in	  bypass	  mode	  -‐	  	  
	  

Cooling	  opportuni4es:	  
•  Replace	  roo>op	  units	  and	  

use	  free	  cooling	  
•  Eliminate	  humidifica4on	  
•  80%	  savings	  in	  HVAC	  
	  

We	  found	  more	  opportuni4es	  for	  one	  well-‐organized	  city	  
government	  as	  a	  result	  of	  detailed	  evalua4ons.	  
	  

Current	  PUE	  =	  2.1	  
Possible	  PUE	  =	  1.2	  
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IT	  opportuni4es:	  
•  Re4re	  unused	  machines	  that	  are	  

s4ll	  turned	  on	  
•  Virtualize	  and	  consolidate	  
•  Provide	  organiza4onal	  incen4ves	  to	  

share	  IT	  resources	  and	  to	  move	  to	  
centralized	  IT	  management	  

	  
Cooling	  opportuni4es:	  
•  Temperature	  control	  and	  

economizer	  mode	  for	  
window	  air	  condi4oners	  

•  Beger	  airflow	  management	  
(hot	  and	  cold	  air	  discharged	  
into	  the	  same	  space)	  

At	  LBNL,	  we	  found	  many	  of	  the	  same	  opportuni4es	  in	  our	  
own	  spaces.	  
	  

Current	  PUE	  =	  1.5	  
Possible	  PUE	  =	  1.2	  



Barriers	  to	  Energy	  Efficiency	  

Financial	  Disincen4ves	  
•  Budget	  authority	  lies	  
elsewhere	  

•  Power	  bill	  paid	  by	  others	  
•  Individual	  measures	  result	  in	  
small	  savings	  

•  Moving	  to	  a	  cloud	  service	  is	  a	  
different	  financial	  paradigm	  

Concerns/Misconcep4ons	  
•  Need	  for	  constant	  access	  
•  Access	  =	  Security	  
•  Fear	  of	  response	  =me	  if	  there	  

is	  a	  problem	  

Organiza4onal	  
•  Lack	  of	  central	  organiza=onal	  policies	  for	  server	  management	  
•  Moving	  an	  opera=ng	  server	  requires	  coordina=on	  
•  Research	  funding	  mechanism	  &	  equipment	  management	  
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Training	  in	  these	  and	  other	  topics	  would	  help	  drive	  
efficiency	  improvement	  

There	  is	  a	  knowledge	  void	  or	  even	  misinforma4on	  	  
in	  many	  areas:	  

•  Environmental	  condi=ons	  
•  Need	  for	  back	  up	  power	  
•  Virtualiza=on	  
•  Power	  management	  in	  IT	  equipment	  
•  Cooling	  op=ons	  
•  Power	  conversion	  –	  efficiency	  of	  UPS	  and	  power	  
supply	  

•  Cloud	  op=ons	  



Efficiency	  Opportuni4es	  
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IT	  

§  Server	  Power	  Management	  

§ Applica=on	  mapping	  
(turning	  off	  unused	  servers)	  

§  Server	  Consolida=on	  

§ Virtualiza=on	  

§ Move	  to	  the	  Cloud	  

§ Move	  to	  Central	  Datacenter	  

§ High	  temperature	  tolerant	  
hardware	  

§  Efficient	  Power	  Supplies/	  
redundancy	  
	  

Electrical	  

§ Op=mize	  redundancy	  

§ Highly	  efficient	  UPS,	  
transformers	  	  

§  Power	  monitoring	  of	  IT	  
and	  Cooling	  equipment	  

§  Ligh=ng	  controls	  

	  

	  

	  

Cooling	  

§ Air	  flow	  management:	  
Containment,	  Cable	  Cleanup	  

§  Cooling	  improvements:	  	  
building	  systems,	  rack	  or	  row	  
cooling,	  VFDs,	  reduced	  
compressor	  based	  cooling	  

§ Outdoor	  air	  cooling	  

§ Air	  at	  IT	  equipment	  inlet	  
mee=ng	  	  ASHRAE	  2011	  
recommenda=ons	  

§  Beneficial	  use	  of	  server	  	  
heat	  

§  Link	  cooling	  control	  to	  BMS	  

Free	  up	  power,	  cooling	  and	  space	  for	  other	  use	  
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Awareness	  training	  can	  have	  
a	  large	  impact	  
	  
Organiza4ons	  need	  policies	  
to	  control	  server	  sprawl	  
	  
	  
U4lity	  incen4ves	  can	  address	  
specific	  opportuni4es	  

Ques4ons?	  

In	  summary,	  there	  are	  many	  improvements	  that	  can	  be	  
made	  to	  pursue	  the	  “other	  half”.	  	  

UPS	  room	  cooling	  
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Federal	  and	  Industry	  resources	  
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Resources	  -‐	  websites	  

hgp://www1.eere.energy.gov/femp/program/data_center.html	  
	  

hgp://hightech.lbl.gov/datacenters.html	  
hgp://hightech.lbl.gov/serverclosets.htm	  
	  

hgp://www.energystar.gov/index.cfm?
c=prod_development.server_efficiency	  
	  

U.U.S.	  Department	  of	  	  

	  	  	  ENERGY	   hgp://www1.eere.energy.gov/manufacturing/datacenters/ 
 


