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Mobile	  
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“OperaBng	  System”	  

Sample	  ApplicaBons	  

OpenStudio	  bridges	  the	  
gap	  between	  capable	  but	  
complex	  engines	  and	  the	  
easy-‐to-‐use	  applicaBons	  
that	  drive	  change.	  

Modeling	  Engines	  (EnergyPlus,	  Radiance,	  Others)	  

DOE’S	  Energy	  Modeling	  Pla:orm	  
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UBliBes	  
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OpenStudio	  Partners	  (ParBal	  List)	  
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Who	  Uses	  OpenStudio	  Tools?	  

8	  

Note:	  gmail.com,	  hotmail.com,	  yahoo.com,	  and	  NREL.gov	  are	  filtered	  out	  of	  these	  results	  
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The	  Building	  Component	  Library	  

•  An	  Internet-‐connected	  source	  of	  building	  energy	  modeling	  data:	  
•  Enables	  drag-‐and-‐drop	  modeling	  for	  quick	  technology	  evalua8on	  
•  Provides	  consistent,	  detailed	  inputs	  to	  drive	  decision-‐making	  
•  Searchable	  readily	  available	  within	  applica8ons	  
•  Crowd	  sourced	  content	  leverages	  sector	  knowledge	  
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Components:	  

• Assembled	  to	  form	  complete	  energy	  models	  

• Include	  construc8ons,	  lights,	  schedules,	  
weather	  data,	  PV	  components,	  and	  more	  

The	  BCL:	  A	  Source	  for	  Reusable	  Input	  Data	  
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Measures:	  

• Contain	  logic	  needed	  to	  
transform	  an	  energy	  model	  
easily	  and	  consistently	  

• Can	  be	  applied	  singly	  or	  as	  	  
part	  of	  a	  parametric	  analysis	  

The	  BCL:	  Fast	  and	  Reliable	  Measure	  ApplicaBon	  
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An	  A&E	  PracBBoner’s	  View	  
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Rapid	  Geometry	  and	  Space	  Assignment	  with	  SketchUp	  
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Render	  by	  
Boundary	  
Condi8on	  

Render	  by	  
Space	  Type	  

Render	  by	  
Zone	  

Render	  by	  
Story	  

Draw	  Floor	  
Plan	  

Extrude	  

Add	  
Fenestra8on	  

Credit: David Goldwasser / NREL 

Quickly	  assign	  
construc8ons,	  loads,	  and	  
schedules	  via	  templates	  

and	  specify	  zones	  

Draw	  envelope	  in	  minutes	  using	  
SketchUp,	  or	  import	  from	  BIM	  
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The	  OpenStudio	  ApplicaBon	  
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Credit: David Goldwasser / NREL 

Drag	  and	  
Drop	  
Library	  

Resources	  

W
or
kfl
ow

	  

Define	  
Resources	  

Review	  
Results	  



15	  

Templated	  HVAC	  Systems	  for	  Rapid	  Modeling	  

15	  
Credit: David Goldwasser / NREL 

1.  Pick	  a	  System	  
2.  Add	  Your	  Zones	  
3.  Done	  
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Drag	  and	  Drop	  HVAC	  System	  Models	  

16	  
Credit: David Goldwasser / NREL 

…or	  customize	  your	  own	  



17	  

High	  Level	  SimulaBon	  Summary	  

17	  
Credit: David Goldwasser / NREL 
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Credit: Marjorie Schott/ NREL 

Compare	  energy	  performance,	  
cost	  reduc8on,	  and	  paybacks	  

Inspect	  measures	  
applied	  to	  specific	  
alterna8ve	  models	  

The	  OpenStudio	  Parametric	  Analysis	  Tool	  

Select	  measures	  from	  BCL	  
and	  apply	  them	  to	  your	  

baseline	  model	  

Results	  may	  be	  exported	  
for	  integra8on	  with	  other	  

applica8ons	  
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•  Energy	  Design	  Assistance	  (EDA)	  
–  These	  programs	  are	  a	  primary	  tool	  to	  
influence	  efficiency	  beyond	  code	  for	  new	  
construc8on	  

•  Problems:	  
–  EDA	  viability	  jeopardized	  as	  codes	  
become	  more	  stringent	  

–  Must	  reduce	  admin	  costs	  to	  remain	  viable	  
–  Must	  maintain	  quality	  	  

•  SoluBon:	  	  
–  Web	  service	  tracks	  projects,	  manages	  data	  

and	  communica8ons,	  and	  reports	  
program-‐wide	  outcomes	  

–  OpenStudio	  provides	  automated	  quality	  
and	  EDA	  protocol	  checking	  

–  EDAPT	  connects	  project	  data	  with	  model	  
outcomes	  to	  streamline	  repor8ng	  

IncenBng	  New	  ConstrucBon	  Efficiency	  
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IncenBng	  New	  ConstrucBon	  Efficiency	  
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Detailed	  
Porjolio	  
Tracking	  

Reports	  Reports	  Template	  
Reports	  

OpenStudio	  baseline	  and	  design	  alternate	  models	  
along	  with	  simulaBon	  results	  

EDAPT	  
automaBcally	  
documents	  

project	  data	  and	  
OpenStudio	  

output	  

OpenStudio-‐EDAPT	  IntegraBon	  
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Advanced	  ApplicaBons	  
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Detailed	  HVAC	  
and	  Zoning	  

Simulated	  End	  
Uses	  

OpenStudio	  Enables	  Automated	  Model	  GeneraBon	  
Geometry	  and	  Space	  
Type	  Defini8ons	  
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Por:olio-‐Scale	  Automated	  Modeling	  
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•  Address:	  	  PII	  

•  Size:	  10,000	  D2	  

•  Number	  of	  Floors:	  3	  

•  Vintage:	  1982	  

•  Building	  Type:	  Office	  

•  Web	  app	  assists	  with	  
geometry	  extracBon	  

What	  High	  Level	  Data	  Are	  Used	  to	  Create	  Baseline	  Models?	  
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An	  Expert	  System	  to	  Create	  Baseline	  Models	  

30%	  

15%	  
15%	  

10%	  
5%	  

5%	  

5%	  

5%	  
3%	  

2%	   2%	   2%	   1%	  

Loads	  Prescribed	  by	  Building	  Type	  

ClosedOffice	  
OpenOffice	  
Corridor	  
Stair	  
IT_Room	  
Restroom	  
Conference	  
Lobby	  
Break	  
Mechanical	  
Storage	  

Building	  Geometry	  

HVAC	  System	  and	  
Construc8ons	  
Generated	  by	  

Knowledge	  Base	  

people 

lights 

plug loads 

ventilation 

cooling equipment 

distribution equipment 

heating equipment 

Weather	  Data	  

walls 
roofs 
floors 
windows 

footprint 
stories 
glazing percentage 

{	  	  "building":	  {	  
	  	  	  	  	  "address":	  {	  
	  	  	  	  	  "city":	  "Anytown",	  
	  	  	  	  	  "state":	  "NY",	  
	  	  	  	  	  "street":	  "1234	  RedactedAve",	  
	  	  	  	  	  "zip":	  "12345"	  },	  
	  	  	  	  	  "geometry":	  {	  
	  	  	  	  	  	  	  	  	  	  "lat_lng":	  [12,34],	  
	  	  	  	  	  	  	  	  	  	  "length":	  175,	  
	  	  	  	  	  	  	  	  	  	  	  "rota8on":	  -‐29.3,	  
	  	  	  	  	  	  	  	  	  	  “sqD":	  44414,	  
	  	  	  	  	  	  	  	  	  	  "stories":	  null,	  
	  	  	  	  	  	  	  	  	  	  "width":	  60,	  
	  	  	  	  	  	  	  	  	  	  "wwr":	  0.5},	  
	  	  	  	  	  "number_of_customers":	  57,	  
	  	  	  	  	  "number_of_non_customers":	  59,	  
	  	  	  	  	  "apparent_power":	  {	  
	  	  	  	  	  	  	  	  	  	  "annual_kwh":	  7910294,	  
	  	  	  	  	  	  	  	  	  	  "fuel_type":	  "electric",	  
	  	  	  	  	  	  	  	  	  	  "hourly_data":	  [{"8me":	  1354572784,"value":	  0},{"8me":	  1354573084,"value":	  0}],	  
	  	  	  	  	  	  	  	  	  	  "max_kw":	  1860,	  
	  	  	  	  	  	  	  	  	  	  "monthly_data":	  [{"8me":	  1354572784,"value":	  0},{"8me":	  1354573084,"value":	  0}]	  },	  
	  	  	  	  	  "reac8ve_power":	  {	  
	  	  	  	  	  	  	  	  	  	  "annual_kwh":	  7910294,	  
	  	  	  	  	  	  	  	  	  	  "fuel_type":	  "electric",	  
	  	  	  	  	  	  	  	  	  	  "hourly_data":	  [{"8me":	  1354572784,"value":	  0},{"8me":	  1354573084,	  “value":	  0}],	  
	  	  	  	  	  	  	  	  	  	  "max_kw":	  1860,	  
	  	  	  	  	  	  	  	  	  	  "monthly_data":	  [{	  “8me":	  1354572784,"value":	  0},{"8me":	  1354573084,"value":	  0}]	  },	  
	  	  	  	  	  "real_power":	  {	  
	  	  	  	  	  	  	  	  	  	  "annual_kwh":	  7910294,	  
	  	  	  	  	  	  	  	  	  	  "fuel_type":	  "electric","hourly_data":	  [{	  “8me":	  1354572784,"value":	  0},{"8me":
1354573084,"value":	  0}],	  
	  	  	  	  	  	  	  	  	  	  "max_kw":	  1860,	  
	  	  	  	  	  	  	  	  	  	  "monthly_data":	  [{"8me":	  1354572784,"value":	  215},{"8me":	  1354573084,"value":	  215}]},	  
	  	  	  	  "roof_construc8on":	  {"insula8on":	  0,"type":	  ""},	  
	  	  	  	  "schedule":	  {},	  
	  	  	  	  "type":	  "office",	  
	  	  	  	  "vintage":	  1967,	  
	  	  	  	  "window_construc8on"	  :	  {"insula8on":	  0,"type":	  ""}	  },	  
	  	  	  	  "site":	  {	  "climate_zone":	  "5A",	  
	  	  	  	  "weather_uid":	  "0b0da8b1-‐ae8a-‐012d-‐eb00-‐00ff10a04904"},	  
	  	  	  	  "tenants":	  [{"id":	  6767660100,	  
	  	  	  	  "name":	  "",	  
	  	  	  	  "sqD":	  null,	  
	  	  	  	  "type":	  "office"}]}	  

	  

JSON	  
DescripBon	  

OpenStudio	  Expert	  Modeling	  System	  
Auto-‐Generated	  Model	  

Enterprise	  
Data	  

Systems	  
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Key	  Goals	  
–  Reduce	  cost	  of	  investment-‐grade,	  level	  3	  audits	  below	  current	  cost	  of	  level	  1	  or	  2	  

–  Produce	  higher	  quality,	  more	  consistent	  audits	  with	  greater	  residual	  value	  
•  Not	  simply	  a	  report	  that	  prescribes	  ac8ons	  and	  quan8fies	  savings	  

•  Data	  and	  models	  aggregate	  and	  can	  be	  reused	  for	  further	  cost	  reduc8on	  in	  EISA	  2007	  
compliance,	  porjolio	  assessment,	  etc.	  

	  
	  
	  

Procedural	  Modeling	  

OpenStudio and Building 
Component Library (BCL) Analysis of Baseline and 

Energy Conservation Measures 

simuwatt™ Software Guided 
Audit Workflow on Tablet 

An	  OpenStudio-‐Enabled	  Product	  for	  AudiBng	  and	  PV	  System	  Design	  

hvp://simuwav.com/rd100.html 
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simuwatt Software Guided Workflow 

•  Comprehensive workflow is modeled after NREL Deployment’s 
proven methodology 

•  UI design guided with input from industry professionals 

Geometry Capture Level Navigation 
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simuwatt Software Guided Workflow 
•  Workflow includes space-by-space load assignment, scheduling, 

HVAC system specification, photo logging, note taking, and more 
•  Component definitions pulled from BCL 

Load Allocation to Spaces Schedule Specification HVAC System Specification 
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simuwatt EE™: Using OpenStudio & BCL to Redefine Audits 

Automatically 
Generated 

OpenStudio 
Model 

Geometry 

Simulated 
End Uses in 
OpenStudio 
Application 

Component 
Data Pulled 

From BCL 
Highly Efficient 
Software Guided 
Workflow 


