
Building	  Energy	  Simulation	  -‐	  Parameters

University	  of	  Maryland,	  College	  Park	  
Mechanical	  Engineering	  Departments	  

ENME808i	  /	  ENME424	  –	  Urban	  Microclimate	  and	  Energy	  
	  Spring	  Semester	  2015	  

Jelena	  Srebric,	  Ph.D.

1



Energy	  Plus
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EnergyPlus.	  Engineering	  Reference.	  p.28.
Visualized!:	  EnergyPlus	  Code	  Flower

https://cmiller8.github.io/EnergyPlus-CodeFlower/


Energy	  Plus	  Equations	  –	  Zone	  Thermal	  Balance
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EnergyPlus	  Engineering	  Reference.	  
Integrated	  Solution	  Manager.	  p	  7.



Weather	  Data

• Typical	  Meteorological	  Year	  (TMY3)	  	  
– 30	  yrs	  (1976-‐2005),	  ~2,000	  sites	  available	  (~1,000	  U.S.)	  
– For	  a	  month,	  determine	  typical	  global	  horizontal	  radiation,	  direct	  

normal	  radiation,	  dry	  bulb	  temperature,	  dew	  point	  temperature,	  and	  
wind	  speed.	  	  

– Month	  with	  most	  typical	  values	  is	  used	  to	  construct	  12	  month	  
– Available	  here	  

• Annual	  Meteorological	  Year	  (AMY)	  	  	  
– Actual	  weather	  data	  for	  a	  given	  year
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http://apps1.eere.energy.gov/buildings/energyplus/weatherdata_about.cfm


Geometry

• Model	  building	  as	  a	  single	  shape	  

• Model	  as	  single	  thermal	  zone	  (for	  now)	  

• Fix	  a	  uniform	  window-‐to-‐wall	  ratio	  (0.15-‐0.25)	  

• Set	  building	  orientation
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Construction

• Two	  types	  of	  surfaces:	  
– Exterior	  (heat	  transfer)	  
– Interior	  surfaces	  (thermal	  storage)	  

• Constructions	  are	  composed	  of	  layers	  of	  materials	  

• Surfaces	  with	  same	  orientation/properties	  are	  
lumped	  into	  one	  surface	  for	  a	  thermal	  zone	  
– e.g.	  combine	  windows	  facing	  same	  direction
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Construction
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EnergyPlus.	  Input/Output	  Reference.	  p.151.



Construction
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ASHRAE	  HOF	  2009	  –	  Chp.	  26.5	  Material	  Properties



Infiltration
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T.	  Woods.	  Improving	  the	  Building	  Envelope	  to	  Meet	  the	  
Challenges	  of	  New	  Research	  and	  Regulation.	  	  ASHRAE	  2007



Infiltration

Three	  ways	  to	  calculate	  infiltration:	  
Design	  Flow	  Rate	  

Effective	  Leakage	  Area	  

Flow	  Coefficient
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EnergyPlus	  Engineering	  Reference.	  Infiltration/Ventilation.	  p	  343.



Infiltration
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A.	  Persily.	  Myths	  About	  Building	  Envelopes.	  ASHRAE	  J	  1999



Infiltration

• Current	  research	  is	  integrating	  multi-‐zone	  air	  
flow	  tools	  (CONTAM)	  with	  EnergyPlus	  for	  
directional,	  dynamic	  infiltration	  	  

	  	  	  	  (still	  using	  default	  assumptions	  for	  leakiness)	  

• Use	  constant	  25	  m3/h-‐m2	  at	  75	  Pa	  for	  now.	  
Convert	  to	  other	  pressures	  by	  the	  relation:	  	  

	   	   Q	  =	  C(ΔP)n,	  n	  ≈ 0.65
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See	  ASHRAE	  HOF	  Chp.16	  Ventilation	  and	  Infiltration



Space	  Type	  Templates

• Plug	  Load	  Density,	  Schedule	  
• Occupancy	  Density,	  Schedule,	  Metabolic	  Rate	  
• Domestic	  Hot	  Water	  Rate,	  Schedule	  
• Lighting	  Level	  
• Temperature/Humidity	  Control,	  Schedule	  
• Ventilation
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Plug	  Load
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• 25-‐35%	  of	  energy	  use	  in	  newer	  buildings[1]	  
• Modeled	  as	  W/ft2	  +	  diversity	  factor	  schedule	  
• Can	  determine	  range	  from	  electric	  <15	  min	  interval	  data	  	  
	  

[1]	  Mohammad	  Heidarinejad,	  Matthew	  Dahlhausen,	  Sean	  McMahon,	  Chris	  Pyke,	  Jelena	  Srebric,	  Cluster	  analysis	  of	  simulated	  
energy	  use	  for	  LEED	  certified	  U.S.	  office	  buildings,	  Energy	  and	  Buildings,	  Volume	  85,	  December	  2014,	  Pages	  86-‐97	  
[2]	  Building	  101	  data	  from	  EEB	  Hub	  (2013)	  



Plug	  Load
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Delogoshaei	  et	  al.	  (2013)	  Hourly	  plug	  load	  measurements...	  AEI	  2013



Plug	  Load
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EnergyPlus.	  Input/Output	  Reference.	  p.366.

Use	  default:	  
• fraction	  radiant	  =	  0.2	  
• fraction	  latent	  =	  	  0	  
• fraction	  lost	  =	  0



Lighting
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ASHRAE	  Standard	  90.1	  –	  2010.	  Chp.9	  –	  Lighting.

Lighting:	  #1	  primary	  energy	  end	  user	  in	  commercial	  buildings	  (20%	  of	  energy	  use).



Lighting
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UMD	  Policy	  X-‐13.00(A)	  

(1	  ft-‐candle	  =	  10.76	  lux)



Lighting
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EnergyPlus.	  Input/Output	  Reference.	  p.360.	  
Lighting	  Handbook:	  Reference&	  Application,	  8th	  Edition,	  Illuminating	  
Engineering	  Society	  of	  North	  America,	  New	  York,	  1993,	  p.355.



Temperature	  Setpoints

• UMD	  Policy	  X-‐12.00(A):	  68°F-‐78°F	  (73°F	  ± 5°F)
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ANSI/ASHRAE	  Standard	  55-‐2004



Design	  Ventilation

• Minimum	  outdoor	  air	  fraction	  very	  important	  
• EnergyPlus	  options:	  
– OA	  per	  person	  (default	  20	  cfm)	  
– OA	  per	  floor	  area	  
– OA	  per	  zone	  
– OA	  air	  change	  per	  hour	  

• Use	  ~0.1-‐0.2CFM/ft2	  (or	  20%	  design	  flow	  rate)	  
– Look	  at	  floor	  plans	  &	  ASHRAE	  62.1
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HVAC
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EnergyPlus.	  Input/Output	  Reference.	  p.506.



HVAC
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• Most	  UMD	  buildings	  are:	  
– steam	  heat	  -‐>	  hot	  water	  (model	  as	  hot	  water)	  
– CAV	  (some	  VAV)	  
– DX	  cooling	  (some	  chilled	  water)	  

• Use	  default	  efficiencies,	  load	  curves	  (for	  now)	  

• Autosize	  equipment	  (for	  now)	  	  


