
Tale	  of	  Two	  Buildings	  

Two	  buildings…by	  the	  numbers	  

Portland,	  Oregon	  

Twelve	  West	  
• 	  Mixed-‐Use	  Building	  (mul6-‐family	  residen6al,	  commercial	  	  
	  	  	  office,	  retail,	  restaurant,	  parking)	  
• 	  552,000	  square	  feet	  
• 	  Completed	  July	  2009	  
• 	  LEED	  Pla6num	  cer6fica6on	  	  
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Aerial	  map	  of	  Pearl	  District	  /	  West	  End	  

TWELVE WEST SITE 

RAMONA APARTMENTS SITE 
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The	  Ramona	  
• 	  Mixed-‐Use	  Building	  (mul6-‐family	  residen6al,	  elementary	  
	  	  	  	  school,	  community	  center,	  parking)	  
• 	  231,000	  square	  feet	  
• 	  Completed	  March	  2011	  
• 	  LEED	  Gold	  cer6fica6on	  	  
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HOW?	  

15	  

•  Owner:	  	  Nurture	  247	  (Turtle	  Island	  Development)	  

•  Architect:	  	  Ankrom	  Moisan	  

•  Enclosure	  Consultant:	  	  RDH	  Building	  Sciences	  

•  MEP	  Consultant:	  	  PAE	  ConsulMng	  Engineers	  

•  General	  Contractor:	  	  Walsh	  ConstrucMon	  Co./OR	  

Ramona	  Apartments	  
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Source:	  	  
Ankrom	  Moisan	  
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Enclosure	  

•  Wood	  framing	  (not	  “advanced,”	  due	  to	  fire	  raMng…)	  
•  R-‐23	  blown	  fiberglass	  cavity	  insulaMon	  at	  walls	  
•  Air	  barrier	  (sheathing	  membrane	  approach)	  

–  Spun-‐bonded	  polyolefin	  housewrap	  
–  Detailing	  for	  conMnuity	  at	  all	  transiMons	  

•  High	  performance	  casement	  windows	  
–  0.26	  u-‐value,	  	  airMght	  

•  Rainscreen	  cladding	  (brick	  veneer,	  fiber-‐cement)	  	  

•  “Smart”	  vapor	  barrier	  (variable	  perm	  raMng)	  
•  Green	  roof	  with	  R-‐30	  polyisocyanurate	  rigid	  	  
	  board	  insulaMon	  	  

32	  
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HVAC	  

•  Electric	  resistance	  heaMng	  in	  apartments	  

•  Electric	  air	  to	  air	  heat	  pumps	  for	  common	  area	  heaMng	  
and	  cooling,	  and	  for	  venMlaMon	  air	  

•  ConMnuous	  balanced	  venMlaMon	  with	  heat	  recovery	  
–  Centralized	  system	  (two	  zones)	  
–  Fresh	  air	  directly	  ducted	  to	  each	  apartment	  

33	   34	  
Source:	  PAE	  Consul6ng	  Engineers	  

Electrical	  &	  Plumbing	  

•  High	  efficiency	  fluorescent	  lighMng	  with	  controls	  

•  High	  efficiency	  gas	  boilers	  for	  domesMc	  hot	  water	  
–  Centralized	  system	  
–  InsulaMon	  at	  hot	  water	  distribuMon	  pipes	  

•  Low-‐flow	  plumbing	  fixtures	  

•  Water	  submeters	  at	  apartments	  

35	  

Other	  Systems	  /	  Equipment	  

•  Energy	  Star	  appliances	  

•  Common	  laundry	  rooms	  

•  TracMon	  elevators	  

36	  
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37	  

Ramona	  -‐	  Energy	  Modeling	  

•  eQuest	  modeling	  of	  the	  design	  predicted	  energy	  
performance	  23%	  be]er	  than	  ASHRAE	  baseline	  

•  EUI	  =	  26.9	  (predicted)	  

•  2030	  Challenge	  2009	  benchmark	  =	  28.3	  

•  2030	  Challenge	  2010	  benchmark	  =	  23	  

38	  

Ramona	  -‐	  Energy	  Modeling	  

•  Addi6onal	  measures	  studied	  to	  push	  closer	  to	  2030	  
Challenge	  benchmark:	  

–  Add	  solar	  thermal	  for	  DHW	  	  EUI	  =	  22.96	  (predicted)	  

–  Add	  R-‐5	  mineral	  wool	  exterior	  insula6on	  

–  Add	  30	  kW	  photovoltaic	  array	  

–  Purchase	  green	  power	  

39	  

On-‐Site	  Renewable	  Energy	  

•  Solar	  thermal	  system	  for	  domesMc	  hot	  water	  
	  (64	  panels)	  

•  Solar	  photovoltaic	  array	  for	  electricity	  
	  (30	  kWh	  system)	  

40	  
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41	   42	  

43	   44	  
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Commissioning	  

45	  

•  Air	  Leakage	  
Tes6ng	  

•  Infrared	  
Thermography	  

46	  

47	   48	  

BSC 17th Annual Building Science Symposium A Tale of Two Buildings August 5, 2013

Steffen 12 of 19



49	   50	  

51	   52	  
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Results	  

•  System	  (whole	  building)	  
	  air	  Mghtness:	  0.22	  cfm/sf	  @	  1.57	  psf	  

53	   54	  
Source:	  Ankrom	  Moisan	  

55	  
Source:	  Ankrom	  Moisan	  
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Data	  

59	  
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Results	  

•  EUI	  =	  22.9	  (predicted)	  
•  EUI	  =	  19.7	  (actual)	  
•  EUI	  =	  18.8	  (actual,	  excluding	  commercial)	  
•  2030	  Challenge	  2010	  benchmark	  =	  23	  

 Challenge	  met	  

62	  

63	  

Energy	  Dashboards	  

•  TEDs	  installed	  at	  all	  apartments	  on	  Floor	  4	  
•  These	  apartments	  used	  3.5%	  less	  energy	  on	  
average	  than	  apartments	  on	  other	  four	  floors	  

•  If	  compared	  to	  Floors	  3	  &	  5	  only,	  average	  
usage	  at	  Floor	  4	  apartments	  was	  2.5%	  higher	  
during	  first	  year,	  same	  during	  second	  year	  

64	  
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65	  

	   	   	  	  1st	  Year	  ProducMon:	  34,043	  kWh	  /	  116,189	  kBtu	  

	   	   	  2nd	  Year	  ProducMon:	  34,757	  kWh	  /	  118,626	  kBtu	  

66	  
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Water	  Use	  

•  Average	  of	  23	  gallons	  per	  day	  per	  occupant	  at	  
apartments	  

•  65%	  reduc6on	  in	  water	  use	  compared	  to	  average	  
Portland	  residen6al	  customers	  

•  Dual	  flush	  toilets	  
–  Installed	  at	  all	  apartments	  on	  Floor	  3	  
–  Data	  shows	  these	  apartments	  used	  14%	  more	  water	  on	  
average	  than	  apartments	  on	  the	  other	  four	  floors	  

70	  

71	  
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AddiMonal	  InformaMon	  

•  Ramona	  Apartments	  Website:	  	  
h]p://www.theramona.com/features_finishes/greenfull.php	  

•  Architecture	  2030	  Database	  Submission	  Form:	  	  
h]p://www.walshconstruc6onco.com/
whats_happening_detail.aspx?newsid=206	  

•  Portland	  Green	  Investment	  Fund	  Final	  Report:	  	  
h]p://www.portlandoregon.gov/bps/ar6cle/437423	  

•  Portland	  Bureau	  of	  Environmental	  Services	  Ecoroof	  Report:	  
h]p://www.portlandoregon.gov/bes/ar6cle/348730	  

•  Ed	  McNamara	  talk	  at	  Portland	  Ecoroof	  Symposium	  2012:	  	  
h]p://www.youtube.com/watch?v=EYE0yivHy5Y	  

•  Profile	  at	  Greenroofs	  Blog:	  	  
h]p://www.greenroofs.com/blog/2011/12/30/gpw-‐the-‐ramona-‐
apartments/	  

73	  
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