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Overview 

ÅResearch problem aims and objectives 

ÅPotential fire concerns with green buildings 

ÅOverview of information search 

ÅCategorization of green elements and 

attributes and potential fire concerns 

ÅPresentation of relative risk/hazard/concern 

ÅFire and green rating schemes 

ÅConclusions and recommendations 
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Aims and Objectives 

ÅGreen buildings are a global 

focus. Several green building 

rating schemes and green 

building codes exist; however, the 

extent to which fire safety 

considerations are addressed 

within theses systems, and 

whether potential fire hazards 

may be created by green building 

elements and features, has not 

been systematically studied. 
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Aims and Objectives 

ÅIdentify documented fire incidents in 

the built inventory of green buildings,  

ÅDefine a specific set of elements in 

green building design, including 

configuration and materials, which, 

without mitigating strategies, 

increase fire risk, decrease safety or 

decrease building performance in 

comparison with conventional 

construction, 
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Aims and Objectives 

ÅIdentify and summarize existing 

best practice case studies in which 

the risk introduced by specific 

green building design elements 

has been explicitly addressed, 

ÅCompile research studies related 

to incorporating building safety, life 

safety and fire safety as an explicit 

element in green building indices, 

identifying gaps and specific 

needed research areas. 
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Approach 

ÅGlobal information search ï web & surveys 

ïIncidents, research studies, best practice case 

studies, related efforts 

ÅIdentify green building elements / attributes 

ÅIdentify risk / hazard / performance factors 

ÅConsider how fire addressed in green 

building rating schemes 

ÅPresent ways to communicate concerns 
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Incidents 
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Table 1. Representative Fire Incidents 

Commercial Photovoltaic Panel Fire 

383 kW roof PV system fire, 
Target Store, Bakersfield, 
CA, April 2009 

http://nfpa.typepad.com/files/target-fire-report-09apr29.pdf (last accessed 10/21/12)  

PV roof fire, France 
warehouse, January 2010 

http://www.aria.developpement-durable.gouv.fr/ressources/fd_37736_valdereuil_jfm_en.pdf 
(last accessed 10/21/12)  

Roof PV system in Goch, 
Germany, April 2012.  

http://www.feuerwehr-
goch.de/index.php?id=22&tx_ttnews%5Btt_news%5D=596&cHash=982afcd5c431b7299f67de4a
f397cc43 (last accessed 10/21/12)   

1,208kW roof PV system, 
Mt. Holly, NC, April 2011 

http://www.solarabcs.org/about/publications/meeting_presentations_minutes/2011/12/pdfs/D
uke-Webinar-Dec2011.pdf (last accessed 10/21/12) 

PV roof fire, Trenton, NJ, 
March 2012 

http://blog.nj.com/centraljersey_impact/print.html?entry=/2012/03/trenton_firefighters_battle
_ro.html  (last accessed 10/21/12) 

http://www.nj.com/mercer/index.ssf/2012/03/solar_panels_source_of_fire_at.html (last 
accessed 10/21/12) 

Residential Photovoltaic Panel Fire 

PV Fire: Experience and 
Studies, UL, 2009 

http://www.solarabcs.org/about/publications/meeting_presentations_minutes/2011/02/pdfs/A
rc-PV_Fire_sm.pdf (last accessed 10/21/12) 

PV fires, FPRF report, 2010 http://www.nfpa.org/assets/files/pdf/research/fftacticssolarpower.pdf (last accessed 10/21/12) 

PV fire, San Diego, CA, April 
2010 

http://www.nctimes.com/article_8a32fb03-9e3f-58ca-b860-9c7fe1e28c7e.html (last accessed 
10/21/12) 

PV fire, Stittingbourne, UK, 
March 2012 

http://www.kentonline.co.uk/kentonline/news/2012/march/30/solar_panels.aspx (last 
accessed 10/21/12) 

Battery Storage and UPS Fire 

Battery fire, Data Center, 
Taiwan, February 2009 

http://indico.cern.ch/getFile.py/access?sessionId=8&resId=1&materialId=0&confId=45473 (last 
accessed 10/21/12) 

 

https://solarjuice.com/blog/buildi

ngs-and-pv/solar-panels-and-

fire/ 

http://www.coffscoastadvocate.c

om.au/news/warning-solar-

panel-owners/1256986/ 

http://solarjuice.com/blog/wp-content/uploads/2010/10/PV-solar-power-roof-after-fire.jpg
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Incidents 
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Table 1. Representative Fire Incidents 

Residential Spray Foam Insulation Fire 

Foam insulation home fire, 
North Falmouth, MA, May 
2008 

http://www.capecodonline.com/apps/pbcs.dll/article?AID=/20080520/NEWS/805200318/-
1/rss01 (last accessed 10/21/12) 

http://www.greenbuildingadvisor.com/blogs/dept/green-building-news/three-massachusetts-
home-fires-linked-spray-foam-installation (last accessed 10/21/12) 

Foam insulation, Woods 
Hole, MA, February 2011 

http://www.capecodonline.com/apps/pbcs.dll/article?AID=/20110211/NEWS/102110323 (last 
accessed 10/21/12) 

Foam insulation fire, 
Quebec, May 2010 

http://www.greenbuildingadvisor.com/blogs/dept/green-building-news/nze-project-tragic-fire-
and-will-rebuild (last accessed 10/21/12) 

Residential Foil Insulation, Fire / Shock Hazards 

Home Insulation Program 
(Australia)  

http://www.climatechange.gov.au/government/initiatives/hisp/key-statistics.aspx (last accessed 
10/21/12) 

http://www.productsafety.gov.au/content/index.phtml/itemId/974027/ (last accessed 
10/21/12) 

http://www.wsws.org/articles/2010/feb2010/insu-f22.shtml (last accessed 10/21/12) 

http://www.theaustralian.com.au/news/garretts-roofing-fire-admission/story-e6frg6n6-
1225829880090 (last accessed 10/21/12) 

Sandwich Panels / Structural Integrated Panel (SIP) with Combustible Foam Insulation or Coating 

Borgata Casino, Atlantic 
City, NJ, Façade Fire (2007) 

http://www.fireengineering.com/articles/2010/05/modern-building-materials-are-factors-in-
atlantic-city-fires.html (last accessed 10/21/12) 

Apartment Façade Fire, 
Busan, Korea 

http://koreabridge.net/post/haeundae-highrise-fire-busan-marine-city-burns (last accessed 
10/21/12) 

http://view.koreaherald.com/kh/view.php?ud=20101001000621&cpv=0 (last accessed 
10/21/12) 

Apartment Façade and 
Scaffold Fire, Shaghai, China 

http://www.boston.com/bigpicture/2010/11/shanghai_apartment_fire.html (last accessed 
10/21/12) 

http://www.bbc.co.uk/news/world-asia-pacific-11760467 (last accessed 10/21/12) 

High-Rise Façade Fires, UAE http://gulfnews.com/news/gulf/uae/emergencies/fire-breaks-out-at-sharjah-tower-1.1014750 
(last accessed 10/21/12) 

http://article.wn.com/view/2012/05/02/Tower_cladding_in_UAE_fuels_fire/ (last accessed 
10/21/12) 

http://article.wn.com/view/2012/05/01/Experts_shed_light_on_how_fires_spread_in_towers/ 
(last accessed 10/21/12) 

 

http://www.greenbuildingadvisor.co

m/blogs/dept/green-building-

news/three-massachusetts-home-

fires-linked-spray-foam-installation 

http://koreabridge.net/post/ha

eundae-highrise-fire-busan-

marine-city-burns 

http://www.greenbuildingadvisor.com/sites/default/files/Spray foam fire - Cape Cod Times - 2.jpg
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Research Studies 
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Table 2. Fire Safety Concerns in Green Buildings: Selected Resources 

Overall Concerns 

BRANZ - Building Sustainability and Fire-Safety Design 
Interactions (2012) 

http://www.branz.co.nz/cms_show_download.php?id=71673351
5027fe4626188881f674635d51e3cfb0 (last accessed 10/21/12) 

BRE ς Impact of Fire on the Environment and Building 
Sustainability (2010) 

http://www.communities.gov.uk/documents/planningandbuildin
g/pdf/1795639.pdf  (last accessed 10/21/12) 

Bridging the Gap: Fire Safety and Green Buildings, NASFM 
2010 

http://firemarshals.org/greenbuilding/bridgingthegap.html (last 
accessed 10/21/12) 

Photovoltaic / Energy systems 

Fire Fighter Safety and Emergency Response for Solar 
Power Systems 

http://www.nfpa.org/assets/files/pdf/research/fftacticssolarpow
er.pdf (last accessed 10/21/12) 

Firefighter Safety and Photovoltaic Installations Research 
Project, UL 2011 

http://www.ul.com/global/documents/offerings/industries/buildi
ngmaterials/fireservice/PV-FF_SafetyFinalReport.pdf (last 
accessed 10/21/12) 

Lightweight Wood Structures 

Lightweight structure fire, NFPA http://www.nfpa.org/publicJournalDetail.asp?categoryID=1857&i
temID=43878&src=NFPAJournal&cookie%5Ftest=1 (last accessed 
10/21/12) 

Improving Fire Safety by Understanding the Fire 
Performance of Engineered Floor Systems and Providing 
the Fire Service with Information for Tactical Decision 
Making, UL 2012 

http://www.ul.com/global/documents/offerings/industries/buildi
ngmaterials/fireservice/basementfires/2009 NIST ARRA 
Compilation Report.pdf (last accessed 10/21/12) 

Architectural   

Performance of double-skin façade http://www.bse.polyu.edu.hk/researchCentre/Fire_Engineering/s
ummary_of_output/journal/IJEPBFC/V6/p.155-167.pdf (last 
accessed 10/21/12) 

Fire Hazards of Foam Insulation 

Toxicity of Flame Retardants in Foam Insulation and Other Products 

Brominated flame retardants and health concerns http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1241790/ (last 
accessed 10/21/12) 

Toxicity of flame retardants and impact on fire fighters http://www.nist.gov/el/fire_research/upload/4-Purser.pdf (last 
accessed 10/21/12) 

 

http://firemarshals.org/greenb

uilding/bridgingthegap.html 

http://www.ul.com/global/eng/p

ages/offerings/industries/buildin

gmaterials/fire/fireservice/lightw

eight/ 
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Possible Concerns 

ÅGreen / Sustainability Objectives 

ïLimit impact on environment 

ÅLimit impact to environment due to toxic releases 

into air, water and soil 

ÅLower overall carbon emissions 

ÅSlow pace of climate change 

ÅBetter utilize natural resources 

ïPromote new technologies, materials and 

methods to facilitate the above 
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Possible Concerns 

ÅGreen / sustainability objectives are driving 

changes in building design and technology 

ïNew façade material, façade with louvers for 

shading, double-wall faade for HVAC, é 

ïNew insulation materials, construction, é 

ïGreen roofs, green interior spaces, é  

ïPhotovoltaic panels, wind turbines, 

cogeneration, hydrogen fuel cells, é 

ïMore natural lighting, natural ventilation, é 
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Competing Objectives? 

ÅMaterial properties 

ïHigh thermal insulation 

vs. flammability  

ÅNew materials as interior 

lining, façade, insulation, 

within sandwich panel and 

more ï increased fuel load, 

distribution, flame spread, 

smoke spreadé 

ÅHigh thermal insulation vs. 

effect on compartment 

temperatures in a fire 
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http://koreabridge.net/post/haeundae-highrise-fire-busan-marine-city-burns 

http://www.greenbuildingadvisor.com/blogs/dep

t/green-building-news/three-massachusetts-

home-fires-linked-spray-foam-installation 
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Competing Objectives? 
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http://gaia.lbl.gov/hpbf/design_g4.htm 

Seattle Justice Center 

 

Naturally vented double skin 

façade, composed of two 

separate planes of glass 

separated by a 76 cm (30-

inch) air space 
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Competing Objectives? 

ÅNatural ventilation vs. 

smoke management 

ï1 Bligh Street, Sydney 
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https://www.asme.org/kb/news---articles/articles/energy-efficiency/down-under-a-highly-sustainable-high-rise 
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Competing Objectives? 

ÅMaterial properties 

ïToxicity (IAQ) vs. fire retardant 

qualities 

ÅChemical additives in foam insulation 

and other materials ï toxicity under 

fire and non-fire conditions?  

ïPolystyrene foam insulation used in 

building insulation (both XPS, such as 

Styrofoam, and EPS) is treated with 

hexabromocyclododecane, (HBCD), a 

persistent, bioaccumulating, and toxic 

fire retardant 
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http://www.noburn.com/intumescent-paints-fire-retardant-coatings 

http://www.hoffmaninsulation.com/Products.html 


