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üCurrent Barriers

üRecent Encouraging Developments and Trends

üEarly Learning from early PH Projects (and ZEBs)

üOpportunities and Challenges and Solutions



} Supply Chain Challenges

Ɓ Few Compliant or Certified Products: Limited North American products compliant or 
certified to Passive House standards; none form mainstream window industry

Ɓ Block the Sun At All Costs: Historically low SHGC obsessed U.S. glass industry and 
limited highly automated triple glass manufacturing

Ɓ Narrow  Profiles: Abandonment of sash pockets accommodating triple glazing by most 
major window manufacturers; consumer tastes for lower profiles

} Costs too  high in high performance sector as fewer market incentives exist for major 
players to participate ñcosts come down as volume goes up

Ɓ Lower Cost Vinyl Products Not Widely Accepted : Limited acceptance of lower cost vinyl 
windows by builders focused  on sustainable building practices

Ɓ No Strong Incentives or Mandates:  U.S. government policies and Energy Star regulation 
historically promoted  relatively limited product offerings and not very inspiring 
standards;   US marketplace doesnõt typically endorse strong federal control/mandates.     

Ɓ US building codes are fundamentally local and not federal and highly variable



}òWhatõs NEG?ó : Limited understanding and  appreciation 
in US of concept of net energy gain concept

ƁU.S. window rating system not designed to emphasize 
concept of net energy gain for consumer  (PH, Canada, 
British systems and others fundamentally different)

ƁNFRC rating system not set up to provide component 
performance numbers required for PH software (multiple 
frame element dimensions, edge of glass, COG )

ƁActual strong US government disincentives during last two 
years for high solar gain windows in replacement 
applications



} òGive me the information and none of that ôWoo Wooõ stuffó:   Lack of 
available information from manufacturers ñunsubstantiated claims 
completely unacceptable ñOK how is it done?

ƁLittle outside support to NA window industry historically has been 
available to make the complex PH component calculations and validate 
calculations 

¶ Therm 6 and Windows 6.3 (research version) now permits calculations but 
few trained on it in existing accreditation industry  (14 page òhow toó guide 
on LBL website)

¶Selling a window in US industry today without NFRC certification 
is rare and getting rarer

ƁSignificant differences between NFRC 100/ISO 15099  and EN673/ISO 
10077  testing protocols further complicates how to present information  
(those few European windows that have NFRC and PH certification have the 
same reconciliation issues)



} 1. Make information for inputs to PHPS easier!
} 2. Make information for inputs to PHPS easier!
} 3. Make information for inputs to PHPS easier!

} 4. Much high solar gain glass options for S

} 5. Higher Tvis /low U - value options for N/E

} 6. High inside glass temperature matters 

} 7. Flexible range of options/solutions for wide variety of window location 
needs in high performance building envelopes

} 8. Lower costs

} 9. Doors, doors, doors.

} 10. Make information for inputs to PHPS easier!



The industry is beginning 
to hear you and respond



}Mainstream Glass Industry

ƁMore High Solar Gain Options . Relatively recent 
introduction of better performing soft coat low - e high 
solar gain glass options (Cardinal 179, PPG Sungate 400, 
etc.)

ƁBetter Hard Coats .  Ever improving pyrolitic offerings 
(Pilkington EA, AGC Comfort E - PS, etc.)

ƁInside Exposed Low - E Coatings.  Recent released 
exposed inside glass coatings low - e products (AGC U4, 
Cardinal i81, etc.) ñsome caution here.

ƁMore coming quickly



R5 Doubles or R5 Triples?, Window & Door, November 2011,
Ric Jackson, Truseal Industries,



} Window industry

ƁClear Moves to Wider Sash Profile Design to Permit Better Performance.   
Almost all mainstream U.S. window manufacturers ñparticularly wood clad 
ðhave or are now redesigning windows to accommodate triple glazing.

¶ Federal Policy/Local Building Codes Improving : Window industry redesigns 
with  objectives to allow future compliance with 2012 Energy Star changes, 
which are likely to still leave a significant gap with Passive House window 
standards and evolving US government policies
¶ Pockets of highly progressive local building codes demanding responses 

¶R5 VPP program by DOE program gets interesting responses; too early to tell

ƁHigh Performance Not So òNichyóAnymore:  North American high 
performance - focused companies are getting better and stronger

ƁStill Long Way to Go . . . Fast .



}Must agree with how to reconcile North American and 
European fenestration thermal testing protocols

ƁPH prescriptive standards are determined in accordance 
with European protocols (EN 673/ISO 10077)

ƁExisting Passive House component certifications use the 
same protocols

ƁPH/ISO 10077 much easier system to use but NFRC/10077 
arguably more accurate at gateway sizes

ƁChallenges and costs for the North American industry 
calculating component performance and making 
information readily available for use with PHPS are not 
insignificant . . . but new solutions are available. 



} Differences in  NFRC 100/ISO 15099 and EN673/ISO 10077 
Also Not Insignificant .  The differences in results effect:

¶How to Provide Information Available for PH Planning

¶Product Design

¶Competitive Positioning

¶Resource Allocation and Industry Support Development

¶Possible consumer confusion ñNFRC ratings and PH component 
certification can be perceived as giving conflicting results 



Discrepancies Between ISO Window Simulation Standards, November 23, 2005, by 
Charlie Curcija , University of Massachusetts, Center for Energy Efficiency and 
Renewable Energy (currently Scientist, LBNL)

Double Pane Low E Argon Fill Triple Pane Double Low E Krypton



} Possible Solution :  

ƁTherm 6 and Windows 6 òresearch versionó label coming off within 
weeks

ƁExisting Therm simulations must be òredoneó using process 
identified for  EN 673/IOS10077 (available on LBNL website).  

ƁLimited experience and few companies have resources to do work 
in house

ƁProcess for accurately calculating PHPS component values under 
EN 673/ISO 10077 will be available to those familiar with Therm
and with access to window build details.   

ƁNeed pathway for certification/validation as few industry 
simulators have experience or training on this aspect of Therm 6 
and Windows 6.3.



} We compete respectfully but aggressively and can continue to do so

} We absolutely can not share competitive information obviously

} Possibly through the use of third party simulating firms, we can 
agree on training, process, format for presentation of information

} Through coordination with PHIUS, perhaps we can define a North 
American certification process

} May include NA modification to add and explain NFRC data to NA 
certification to avoid possibility of consumer confusion



} European ISO 10077 tests results in wider optimal airspace than 15099

} Prescriptive PH performance levels based on assumptions on surface temperature objectives, 
but clearly requiring at least triple glazing;

}

} More common (mandated ?) 4mm glass in Europe vs 3mm in US adds weight  to triples, 
generally larger frames and heavier hardware (just under 5ó on average for PH certified frames)

} Wider optimal airspace and triple glazing and 4mm minimum glass results in wider glass unit 
design and larger frames

} NA consumer demand generally favors more glass and less frame; more glass and less frame 
generally favors overall window performance with high performing glass (net energy gains and 
light) with some tradeoff in frame U - valueñin NA, may need to recognize the flexibility on 
glass/frame/overall performance values

} Outswings in NA more prominent than inswing ; creates fewer opportunities for external frame 
insulation common in PH design

} Wider wall sections require flexibility in window placement and flexible options for water 
management and brad array of super insulated wall conditions.

} Pocket replacement industry standards at 3.25ó frameñmany in NA window industry use 
common frames for new construction and replacement



Surface Temperature:     Maximizing òtrue net energy gainó by focusing on strategies 
that allow the elimination of perimeter heating by focusing on highest possible inside 
surface temperature  of windows for heating dominated climates (and opposite for 
cooling dominated climates)

Tuned Solutions:  Highly tuned glazing options that permit maximum design options 

(i) including high solar gain options: 

(ii) balanced high light transmission (minimize use of artificial lighting), high 
insulating values and solar gain on north and east, and

(iii) various levels of solar control on west (and elsewhere in certain 
climates) to reduce cooling loads or maximize occupant comfort

Walls and Installs :  Broad flexibility in options for window placement in wider wall 
cavities with minimum thermal bridging.

Narrow Site Lines :  Window designs with maximum glass area 



} Flexible Main Frame Systems :  Product offerings flexible 
enough for full frame installs and pocket replacement 
creates unique demands for flexible frame systems

} Climate Diversity :  Broad climatic diversity for product 
requires broad glass offerings

} Regional Consumer Differences : Highly differentiated 
consumer tastes create unique challenges

} KISS Glass Market: òTuningó product offerings, although 
intuitive, are still uncommon in US but critical for best 
energy balance in high performance construction



} Reduction in thermal bridging of 
window components by exploring 
alternatives to traditional materials

¶For example, replacing 
aluminum components with 
fiberglass pultruded products

¶New profiles that create 
flexibility in window 
placement in different super -
insulated building envelope 
solutions



Much product focus and R & D is spent on ( i) edge of glass temperature 
performance, (ii) mulled windows insulation, (ii) minimizing thermal loss at 
installation opportunities, and (iii) physical testing of comfort (simulating 
the human body where it lives and how it feels temperature) (17 degrees 
C/62.6 degrees F ñhuman comfort/drafts)



} Lower Costs ñMaking High Performance Windows More Accessible

ƁLowering costs assisted by scaling single window systems as 
broadly as possible

¶New construction and replacement flexibility

¶Broadest geographic appeal

¶Lower cost alternates ñóplasticó windows

¶

Clamõs Blue House Project 

1Q 2011


