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ÅSustainable innovation wood based applications

ïAir tightness, water & wind tightness

ïhygrothermal performance

ïConstruction and fire safety

ïAcoustics

ïIndoor air quality

ïSummer Comfort

ïCase studies

ïSustainable management

ÅFinancial support of IWT, BBRI, TCHN
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ÅSummer Comfort

ïDevelopment design guidelines in light weight

wooden construction (KAHO, Thomas More)

ÅSensitivity analysis 

ÅGuidelines residential <> office buildings

ïOptimalisation existing EPBD legislation (UGent)

ÅDevelopment of overheating indicator for light weight wooden

construction

ÅOptimalisation overheating indicator

DO-IT
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ÅContext

ÅDesign challenges

ÅReference buildings

ÅMethod

ÅResults

ÅConclusions

Summary
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ÅVentilative cooling in light weight constructions?

ÅImpact of weather data on prediction cooling

need/overheating risk

Design challenges
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ÅContext

ÅDesign challenges

ÅReference buildings

ïQuality levels

ïResidential <> office buildings

ïCharacteristics: building ïHVAC - user

ÅMethod

ÅResults

ÅConclusions

Summary
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Å2 Quality levels: building envelop

ïInsulation level

ïAir tightness

ÅFlemish EPBD (2014) <> PH standard

Reference Buildings
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EPBD 2014 PH standard

U [W/m²K ] U [W/m²K ]

Façade/Roof/Floor 0,24 0,15

Windowïglazing 1,1 0,8

Windowïframe 1,8 0,8

External door 2,0 0,8

n50 (h-1) n50 (h-1)

3 0.6
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Reference Buildings

ÅResidential: detached house

ïAfloor,tot = 252 m²

ïZone 1
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Reference Buildings

ÅOffice building

ïZone 1: Afloor = 200 m²



ÅCharacteristics: walls

Reference Buildings
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material
 c

[J/kg.K]

ˊ

[kg/m³]

˂

[W/m.K]

d

[m]

structure -wood fraction (15%) 1600 500 0.130 0.300

structure - MW (85%) 1030 50 0.040 0.300
OSB 1700 650 0.130 0.015
cavity - wood fraction (15%) 1600 500 0.130 0.050

cavity - MW (85%) 1030 50 0.040 0.050

gypsum board 1000 900 0.260 0.013

gypsum board 1000 900 0.260 0.013

structure -wood fraction (15%) 1600 500 0.130 0.100

structure - MW (85%) 1030 50 0.040 0.100

gypsum board 1000 900 0.260 0.013

floor covering 1400 1200 0.190 0.010

OSB 1700 650 0.130 0.015

structure -wood fraction (11%) 1600 500 0.130 0.200

structure - MW (89%) 1030 50 0.040 0.200

gypsum board 1000 900 0.260 0.015

internal wall

internal floor

façade



ÅCharacteristics: walls

Reference Buildings
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material
 c

[J/kg.K]

ˊ

[kg/m³]

˂

[W/m.K]

d

[m]

tiles 1000 1700 0.810 0.010

light concrete 1000 1050 0.320 0.070

insulation 1400 30 0.035 0.170

light concrete 1000 1050 0.320 0.050

reinforced heavy concrete 1000 2400 2.200 0.150

floor



ÅCharacteristics: residential building

ïSolar shading

Ågwindow = 0.50

ÅFixed overhang (d = 1m)

ïHygienic ventilation rates

ÅZone 1: n = 1 h-1

ïExtra natural ventilation

ÅDaytime (Ti > 24°C, 7h-22h) 

ÅNighttime (Ti > Te+1°C, Ti > 18°C, 22h-7u)

Ån = 0 <> 3 h-1

ïThermal mass

ÅLight weight wooden construction

ÅHeavy weight brick internal walls

Reference Buildings
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ÅCharacteristics: residential

ïInternal heat gains (ISO 13791)

Reference Buildings

13
kitchen living



ÅCharacteristics: Office building

ïSolar shading

Ågwindow = 0.55

ÅFixed overhang (d = 1m)

ïHygienic ventilation rates & occupancy

ÅIDA 3 (29 m³/h) 

Å15 m²/pers

Åzone 1: n = 0.67 h-1 

ïNight ventilation

Ån = 0 <> 3 <> 6 h-1

Reference Buildings
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ÅCharacteristics: Office building

ïThermal mass

Reference Buildings
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Classification

(EN 13790)

Heat capacity Cm (J/K) construction

Very light 1.13 x 107 All light weight wooden walls

Light 2.19 x 107 Functional core heavy concrete

Very heavy 7.91 x 107 Functional core heavy concrete

Internal floor + ceiling concrete slab



ÅCharacteristics: Office building

ïInternal heat gains

Reference Buildings
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ÅContext

ÅDesign challenge

ÅReference buildings

ÅMethod

ïDynamic simulations

ïEvaluation overheating

ÅResults

ÅConclusions

Summary
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ÅMultizone dynamic simulations

ïDesign Builder (E+)

ïTime step = 1h

ïCooling: Ti > 26°C

ÅEvaluation overheating (EN 15251)
ïComfort limit: PMV = 0.5 ïPPD = 10%

ïWeight factor

ïMax weighted temperature exceedings

5% on yearly basis = 438h residential

Method
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ÅContext

ÅDesign challenges

ÅReference buildings

ÅMethod

ÅResults

ïImpact ventilative cooling on cooling need & peak 

cooling load in office buildings

ïImpact ventilative cooling on overheating risk in 

residential buildings

ïEffect ventilative cooling in warm weather data

ÅConclusions

Summary
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ÅImpact ventilative cooling on cooling need in 

office buildings

Results
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ÅImpact ventilative cooling on peak cooling load 

in office buildings

Results
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ÅImpact ventilative cooling on peak cooling in 

office buildings

Results
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