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Technical Hotline 
 

Achieving Passivhaus Requirements with Exterior Wall Insulation 

Passivhaus design for residential and commercial buildings is gaining momentum as architects and 

owners strive to be more energy conscious.  Passivhaus design requires significantly lower thermal 

conductivity for exterior walls than the IECC (International Energy Conservation Code), the energy code 

adopted by most states and cities in the US. 

For example, the range of requirements in climate zones 4, 5, and 6 of the 2021 IECC and a “”stretch 

code” version of the 2018 IECC (as adopted by the State of New York in 2020), compared to typical 

Passivhaus design requirements are listed in Table 1. 

Table 1. Thermal conductivity (U-factor) requirements for metal framed wall assemblies 

 

Thermal Conductivity 

(Btu/h•ft2•°F) 

2021 IECC 2020 NYS “Stretch”  Passivhaus Design 

0.064 -0.049 0.061 - 0.044 0.02 – 0.01 

 

The thermal insulation needed to achieve low thermal conductivity values such as those required for 

Passivhaus design is typically not possible without thick sections of continuous high R-value exterior 

insulation.  Continuous exterior insulation is generally the most efficient and practical way to insulate a 

building by minimizing the loss of energy caused by thermal bridging and maximizing the amount of 

uninterrupted wall area to insulate.   
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Exterior Insulation R-values 
Commonly available exterior insulating materials 

and their R-values for given thicknesses are 

shown in the adjacent graph.  Among the 

exterior wall systems offered by Sto Corp., 

StoTherm ci GPS (or StoPanel GPS ci) is often 

the best cost/R-value option with full building 

code compliance and the ability to achieve 

Passivhaus requirements. 
 

Sample calculations are shown on the next page 

for a typical steel frame wall assembly that 

achieves greater than R-40 (U-factor 0.025). 
 

 

 

 

 

 

 

 

EPS = Expanded Polystyrene, MW = Mineral Wool, GPS = Graphite 

Polystyrene, XPS = Extruded Polystyrene, PI = Polyisocyanurate 
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Examples: Achieving R-40 (U-0.025) Exterior Wall Insulation for Passivhaus Design over Steel Frame 

         

The examples show the significance of thermal bridging by steel framing in relation to overall R-value of 

the assemblies.  Despite R-19 insulation in the stud cavity, the R-value of the insulated steel frame is 

reduced by more than half in each case for “effective” R-values of 7.10 and 8.60, respectively, for the 

16 and 24-inch steel frame assemblies. 

While any of the commonly available exterior insulating materials can be used to compensate for the 

loss in R-value due to thermal bridging of steel framing, other considerations will factor into the final 

choice of material, such as overall compliance with the applicable building code, how much added wall 

thickness is acceptable, and cost.  The graph below shows relative cost per R-value of each exterior 

insulation material.  

                                                                                      
                 Note: relative cost based on “EIFS grade” exterior insulation materials 
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ATTENTION 
This product is intended for use by qualified professional contractors, not consumers, as a component of a larger construction 
assembly as specified by a qualified design professional, general contractor or builder.  It should be installed in accordance 
with those specifications and Sto’s instructions.  Sto Corp. disclaims all, and assumes no, liability for on-site inspections, for 
its products applied improperly, or by unqualified persons or entities, or as part of an improperly designed or constructed 
building, for the nonperformance of adjacent building components or assemblies, or for other construction activities beyond 
Sto’s control.  Improper use of this product or use as part of an improperly designed or constructed larger assembly or building 
may result in serious damage to this product, and to the structure of the building or its components.  STO CORP. DISCLAIMS 
ALL WARRANTIES EXPRESSED OR IMPLIED EXCEPT FOR EXPLICIT LIMITED WRITTEN WARRANTIES ISSUED TO 
AND ACCEPTED BY BUILDING OWNERS IN ACCORDANCE WITH STO’S WARRANTY PROGRAMS WHICH ARE 
SUBJECT TO CHANGE FROM TIME TO TIME.  For the fullest, most current information on proper application, clean-up, 
mixing and other specifications and warranties, cautions and disclaimers, please refer to the Sto Corp. website, 
www.stocorp.com 
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Exterior Insulation: Relative Cost/R-value
Based on this information, meeting Passivhaus 

thermal conductivity design requirements is 

achievable and can be most cost effective with 

StoTherm ci GPS (or StoPanel GPS ci). 
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