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Moisture risks of passive retrofitting one town house  
for the adjacent conventional neighboring structures 
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Issue 
 

 A town house / row house is retrofitted by interior insulation 

 

 Will moisture risks occur in the party wall? 

 depending on construction type 

 depending on climate 
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Agenda 

 Methodology 

 

 Investigated Building model 

 

 Some Results 
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simulation methodology 
 

 Steady state methods, don’t tell much about the moisture risks 

 

 Used software: WUFI® Passive – the dynamic s ide 

 simulate the hygrothermal behavior of the building envelope 

 simulate the indoor climate 

 and simulate the 2D or 3D thermal behavior of thermal bridges 

 

Steady state method vs. dynamic simulation 
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simulation methodology 
 
WUFI® Passive – the dynamic side 
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simulation methodology 
 

 Dynamic thermal simulation of 
thermal bridges 

 

 calculates the temperature field  
    within 2D or 3D Objects 

 heat exchange with simulated 
zones 

 heat exchange with the outer 
climate 

 

 

 

WUFI® Passive – the dynamic side 
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simulation methodology 
 

 different climate zones 

 San Francisco (3C warm - marine) 

 Chicago (5A cold - humid) 

 

 different construction types: 

 brick 

 wood frame 

 

 

Case study - overview 
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Investigated building model 
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Investigated building model 
 

 The green colored floor is within 
the retrofitted house 

 

 The blue colored floor remain  
with a conventional building  
structure 
 

Instead of the whole building, just two adjacent Townhouse floors 

 

Adjacent  
house 

Retrofitted  
house 
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Investigated building model 
 

 

 

 Treated floor area:     480 ft² 

 

 Clearance height:        8.2 ft 

 

 Net volume:              3900 ft³ 
 

Adjacent house Retrofitted house 

Dimensions / Geometry 
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Investigated building model 
 

 

 

 Internal heat gain:       0.7 Btu/hr ft² 

 

 Moisture sources:        0.0004 lb / ft² hr    

Internal loads / Occupancy 

 
Adjacent house Retrofitted house 
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Investigated building model 
 

 

 

 Infiltration 
ACH  0.05     (ACH50  0.6) 

 

 Natural ventilation   
ACH  0.05 

 

 + mechanical ventilation 
ACH  0.3 
 

 

 

 Infiltration 
ACH  0.35      (ACH50  5) 

 

 Natural ventilation 
ACH  0.05 

 

 No mechanical ventilation 

Ventilation 

 
Adjacent house Retrofitted house 
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Brick construction – San Francisco (3C)  
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Brick construction – San Francisco 
 

adjacent and retrofitted brick construction: Exterior wall 

 

+ interior  
insulation 

Building Assemblies / Material 
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Brick construction – San Francisco 
 

adjacent and retrofitted brick construction: Party  wall 

 

Not refurbished 

Building Assemblies / Material 
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Brick construction – San Francisco 
 

Zone 1 
will be retrofitted 

Zone 2 
Adjacent house 

Zone 2 
Adjacent  house 

Zone 1 
retrofitted 

Cross section of the junction of exterior and party  wall 

 

 

2 in (interior insulation) 

Prior retrofit Past retrofit 



© Fraunhofer IBP 

Brick construction – San Francisco 
 
Simulation results – Heating demand 

 Prior retrofit Past retrofit 

 Decrease of the heating demand  

 Retrofitted floor   5.7 to  0.1 kBtu/ft² yr     (≈98%) 

 Adjacent floor       5.7 to  4.4 kBtu/ft² yr    (≈22%) 
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Brick construction – San Francisco 
 
Results – Inner air temperature 

 

Adjacent house Retrofitted house 
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Brick construction – San Francisco 
 
Results – moisture risk on the junction exterior - party wall  

 

 no increased moisture risk in the 
    in the critical exterior wall – party wall corner 

 

 

Adjacent house Retrofitted house 



© Fraunhofer IBP 

Brick construction – Chicago (5A) 
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Brick construction – Chicago 
 

Zone 1 
will be retrofitted 

Zone 2 
Adjacent house 

Zone 2 
Adjacent  house 

Zone 1 
retrofitted 

Cross section of the junction of exterior and party  wall 

 

4 inch (interior insulation) 

Prior retrofit Past retrofit 
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Brick construction – Chicago 
 
Results – moisture risk on the junction exterior - party wall  

 

Adjacent house Retrofitted house 
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Brick construction – Chicago 
 
Results –assessment of the mould growth risk with WUFI® Bio  
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Brick construction – Chicago 
 
Results – moisture risk on the junction exterior - party wall  

 

Adjacent house Retrofitted house 
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Brick construction – Chicago 
 

Zone 1 
will be retrofitted 

Zone 2 
Adjacent house 

Zone 2 
Adjacent  house 

Zone 1 
retrofitted 

Cross section of the junction of exterior and party  wall 

 

 

4 in (interior insulation) 

4 inch (interior insulation) 
Extended on inner wall 
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Brick construction – Chicago 
 
Results – moisture risk on the junction exterior - party wall  

 

Adjacent house Retrofitted house 
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Wood frame construction – San Francisco 
(3C) 
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Wood frame construction – San Francisco 
 

neighboring and retrofitted wood frame construction: exterior wall 

 

+ new 
insulation  
between studs 

Building Assemblies / Material 
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Wood frame construction – San Francisco 
 

neighboring and retrofitted brick construction: Party  wall 

 

Not refurbished 

Building Assemblies / Material 

 



© Fraunhofer IBP 

Wood frame construction – San Francisco 
 
Simulation results – Heating demand 

 Prior retrofit Past retrofit 

 Decrease of the heating demand  

 Retrofitted floor   4.6 to  0.8 kBtu/ft² yr     (≈80%) 

 Adjacent floor       4.6 to  4.4 kBtu/ft² yr    (≈5%) 
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Wood frame construction – San Francisco 
 

Zone 1 
will be retrofitted 

Zone 2 
Adjacent house 

Zone 2 
Adjacent  house 

Zone 1 
retrofitted 

Cross section of the junction of exterior and party  wall 

 Prior retrofit Past retrofit 
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Wood frame construction – San Francisco 
 
Results – Inner air temperature 

 

Adjacent house Retrofitted house 
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Wood frame construction – San Francisco 
 
Results – moisture risk on the junction exterior - party wall  

 

 Retrofit will not increase the moisture risk in the neighboring structure  
    in the critical  exterior wall – party wall corner 

 

 

Adjacent house Retrofitted house 
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Wood frame construction – Chicago (5A) 
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Wood frame construction – Chicago 
 

neighboring and retrofitted woof frame construction: exterior wall 

 

Building Assemblies / Material 

 

+ new interior 
insulation  
(double stud) 
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Wood frame construction – Chicago 
 

neighboring and retrofitted brick construction: Party  wall 

 

Not refurbished 

Building Assemblies / Material 
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Wood frame construction – Chicago 
 

 Decrease of the heating demand  

 Retrofitted floor   14.9 to   2.7 kBtu/ft² yr    (≈81%) 

 Adjacent floor       14.9 to 14.6 kBtu/ft² yr    (≈1.5%) 

 

 

Simulation results – Heating demand 

 Prior retrofit Past retrofit 
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Wood frame construction – Chicago 
 
Mean layer water content – Inner Wall materials 

 

18 M.-%  
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Wood frame construction – Chicago 
 

Zone 1 
will be retrofitted 

Zone 2 
Adjacent house 

Zone 2 
Adjacent  house 

Zone 1 
retrofitted 

Cross section of the junction of exterior and party  wall 

 

 

Prior retrofit Past retrofit 



© Fraunhofer IBP 

Wood frame construction – Chicago 

Results – moisture risk on the junction exterior - party wall  

 

 Retrofit will not increase the moisture risk in the neighboring structure  
    in the critical  exterior wall – party wall corner 

 

 

Adjacent house Retrofitted house 
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Wood frame construction – Chicago 
 
Results – moisture risk on the junction exterior - party wall  
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Wood frame construction – Chicago 

Results – moisture risk on the junction exterior - party wall  

 

Adjacent house Retrofitted house 

 Retrofit can increase the moisture risk in the middle of the double stud 
   party wall 

 

 

Between the studs 
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Varying Simulation Parameters 
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Varying Simulation Parameters 

 with / without interior insulation 

 

 

 

 

Air temperature (both) 
 
Corner without interior insulation 
 
Corner with interior insulation 
 
Reference case 
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 Depending on insulation thickness 

 

 

 

 
Air temperature (both) 
 
2.4 in 
 
4.0 in 
 
5.5 in 

Varying Simulation Parameters 
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 Depending on moisture load 

 

 

 

 
Air temperature (both) 
 
low 
 
mid 
 
high 

Varying Simulation Parameters 
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 Depending on air change 

 

 

 

 
Air temperature (both) 
 
0.3 ach 
 
0.5 ach 
 
0.7 ach 

Varying Simulation Parameters 



© Fraunhofer IBP 

 Depending on air change 

 

 

 

 
Air temperature (both) 
 
0.3 ach 
 
0.5 ach 
 
0.7 ach 

Varying Simulation Parameters 
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Summary 
 

 Moisture risks of passive retrofitting one town house  
    for the adjacent conventional neighboring structures 
    can be investigated with WUFI Passive 

 risks depend on  

 construction type / material / redevelopment 

 climate zone 

 user behavior / air change  

 

 less on interior insulation thickness 

 

 

 


