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ÅOrnamented or Listed facades 

ÅBuilding regulations

ÅEncroachment of the road   

building line with external  

insulation is not allowed

therefore

Reasons for choosing inside insulations systems?

Only way to improve the indoor comfort conditions and to 

reduce the buildings energy demand and thus CO2 emissions
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Interaction of interior retrofit systemson the hygrothermal 

performance of existing (heritage-protected) masonry walls.

Analyzing the influence of different exterior climate conditionson the 

drying potentials of retrofitted constructions.

Analyzing the Ărealñ hygric conditions and probable durabilityusing 

transient simulationsïno steady state analysisregarding to austrian 

codes!

Purpose of our Research Study:
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Clay Brick Masonry

500mm

(19,7in)

Typical historic Austrian walls

Outside

Lime-Cement Stucco

~ 20mm

(0,79in)

Inside

Lime Stucco

~ 20mm

(0,79in)

= Base Case

(Case 1 & 2)

Thermal Performance: U- value = ~ 1.10 W/(m²K)  or  R = 5,16 (hr.ft².°F/BTU)
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Base Case

Investigated Cases ðinside retrofit systems

Woodwool-

Panels

50mm

(1,97in)

& 

stucco

Mineral-bound (magnesite)             

Woodwool- panels

(Case 3 & 4)

Thermal Performance: U- value = ~ 0.6 W/(m²K)  or  R = 9,46 (hr.ft².°F/BTU)
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Base Case

Investigated Cases ðinside retrofit systems

Mineral Wool

20mm

(0,79in)

Woodwool-

Panels

50mm

(1,97in)

&

stucco

Additional Mineral 

wool, without                     

vapor retarders

(Case 5 & 6)

Thermal Performance: U- value = ~ 0.45 W/(m²K)  or  R = 12,62 (hr.ft².°F/BTU)
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Base Case

Investigated Cases ðinside retrofit systems

VIP Sandwich-Panel

80mm

(3,15in)

&

stucco

Thermal Performance: U- value = ~ 0.22 W/(m²K)  or  R = 25,8 (hr.ft².°F/BTU)

Combinded VIP 

Sandwich Panel  

(Case 7 & 8)
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Prefabricated VIP Sandwich assembly

Woodwool-

Board

20mm

(0,79in)

Vacuum 

Insulation Board

10mm

(0,39in)

Woodwool-

Board

50mm

(1,97in)
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Vacuum  Enclosure

Multilayer laminate

Main Enclosure

Fleece

Core material

Pressed pyrogene

Silica with

IR clouding agent

Woodwool Boards 

protecting the VIP Core 

on building site!

Heat capacity cp woodwool:             > 2 kJ/kgK
Thermal conductivity w˂oodwool:   0,09 W/mK
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Custom-made VIP Sandwich panels
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Overview - Investigated Cases:

ÅDifferent retrofit systems on the inside
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Analyzing the influence of different 

orientations?                                    

Driving rain, reduced radiation, etc.

Investigations made for Austrian Climate

Vienna North

and                                                         

West orientation

(prevailing weather side)
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Transient Simulations for

typical cross section of walls -

theoretic analysis close to reality

Critical areas (fixing-in timber beams, 

corners, etc.) should be analyzed 

separately in each case 
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Default Program Settings & Boundary Conditions

Analysis performedwithWUFI ©

Heat Transfer Coefficient - exterior variable W/(m²K)

Heat Transfer Coefficient - interior 8 W/(m²K)

Short-Wave (Solar) Radiation Absorptivity       External stucco 0,40 -

Long-Wave Radiation Emissivity 0,9 -

Initial Temperature in Components 20 °C

Initial Moisture in Components 80 %

Climate exterior
Vienna / Austria

North and West Orientation

ăNormalò indoor climate conditionsSine curve between:

20°C / 40% RH. in winter &

22°C / 60% RH. in summer

Calculation Period 10 years, start in october

Impact of reduced radiation or 

driving rain penetration, etc??
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VIENNA NORTH- Orientation    

Calculation Results - Extract
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Cases 1, 3, 5, 7ðVienna NorthðYears 1 to 10
Total Water Content 

TWC decreasing

in all cases

Constant Trend

after about 5 years

Higher TWC                           

in Case of VIP Panels
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Cases 1, 3, 5, 7ðYears 5-10
Relative Humidity on Surface of old interior stucco

> 80 %

Case 5, Temperatures > 5 °C, mold growth cannot entirely be excluded

Critical

Limit

For

Mold 

Growth

Interface

Drying Performance

Case 5
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VIENNA WEST- Orientation    

Calculation Results - Extract
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Cases 2, 4, 6, 8ðVienna WestðYears 1 to 10
Total Water Content 

Case 4 & 6                           

(inside woodwool 

panel and additional 

mineral wool)

TWC leveling off               

after some years

Constant Moisture 

accumulation in 

case 8 with VIP 

Sandwich Panel!

Exposition to prevailing weather side - higher TWC!                                               


