
EliskaOberhofnerova
Czech University of Life 

Sciences in Prague

Progressin Hout 
Bay House 
research project:

Thermalpropertiesand 
wood degradation



WHAT IS THE HOUT 

BAY HOUSE PROJECT?

» 3 yearinternational

researchproject

» modern sustainable

materials

» house built in 23 days

GOALS

» finding an optimal
solutionfor wood 
constructionand wood
exposedoutdoors in SA

» awakenan interestin 
pleasantand ecological
housing



HOUT BAY HOUSE
BASIC INFORMATION

» location

» construction

» materialsused



» disposition

» no heating, no air conditioning

» double glazing

» airtightness



Researchproject Objectives:

» thermalproperties: 
comparingmeasuredwith
modelleddata 
determiningan idealwall
compositionfor the
climate

» calculatingand 
comparing the carbon
footprint of timber
constructionwith brick
and mortar construction

» testingthe performance 
of treatedand untreated
wood species under local
coastalclimate



Climate
Buildinggeometry 
Construction
Orientation
Glazing
Thermalinsulation
Ventilation

» thermalcomfort
» overheatingvs. heat loss

AIMS

»EFFECT OF INSULATION 
THICKNESS

8 cm vs.12 cm 

»EFFECT OF VENTILATION 

1st
RESESARCH PART: 

Thermal properties



RESEARCH

»Theoreticalpart

Calculateddata based on the

materialproperties

»Practicalpart

Measureddata from sensors

Evaluation for the specific

climateof SouthAfrica



T˂hermalconductivity(W/mK)
- materialproperty to conduct heat
- dependson the moisturecontent. It increaseswith the increasingmoisture. In the directionperpendicularto fibers
wood has higher insulatingpropertiesthan in the directionof fibers(1,4 - 3 x)

Rðvalue: Thermalresistence (m2K/W)  R = d/˂ 
- propertyof materialor construction

- providesthat the flow of heat (alwaysfrom hot to cold) isimpeded

U - value: Thermaltransmittance(W/m 2K)  U = 1/R
- reciprocalof R-value
- lower U-values indicate better thermal insulation 

- describes the abilityof building element to transfer heat through one unit area of a structure divided by the 

difference in temperature across the structure



Externalwallsthermalproperties
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R = 3,83m2K/W

U = 0,26W/m 2K 

R = 2,86m2K/W

U = 0,35W/m 2K

SANS  10400-XA:2010

Externalwallsrequirementsfor total

min. R-valueð1.9 m2K/W

Which correspondsto

max. U-valueð0.53 W/m 2K



9 measuring points
Practicalpart



Ʒ sensors measuring 

temperature and 

relativehumidity 

Ʒ sensorsmeasuring

surfacetemperature

32 sensors



Measureddata
availableonline



Thehottestand coldestdayof the year2016 (www .accuweather.com)

Thehottestdayð

12.1.2016 ð

36/21°C

Thecoldestdayð

3.7.2016 ð16/1°C



Surfacetemperaturesbasedon the

orientationduring the coldest day of 

2016

3.7.2016
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PERIOD OF THE DAY (3.7.2016)

WEST NORTH EAST SOUTH ROOF

EXTERIOR SURFACE TEMPERATURE
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PERIOD OF THE DAY (3.7.2016)

WEST NORTH EAST SOUTH ROOF

INTERIOR SURFACE TEMPERATURE

EFFECT OF ORIENTATION
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PERIOD OF THE DAY (12.1.2016)

WEST NORTH EAST SOUTH ROOF
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PERIOD OF THE DAY (12.1.2016)

WEST NORTH EAST SOUTH ROOF

Surfacetemperaturesbased

on the orientationduring the

hottestdayof 2016

12.1.2016

EXTERIOR SURFACE TEMPERATURE

INTERIOR SURFACE TEMPERATURE



AveragetemperatureMinimal/maximalsurfacetemperatures

Temperaturesduring the coldestday Temperaturesduring the hottestday



»WINTER: heat lossesare minimalizedby the qualityand thicknessof

thermal insulation, qualityof windows and whole airtightnessof the

building

»SUMMER: actualdanger of possibleoverheatingduring summerin SA 

(largewindows, airtightness)

According to EMPA(SwissFederalLaboratoriesfor MaterialsScience and 

Technology), the intensity of ventilationcan effectthe temperaturein the

interiorby 4,5 °C and the shadingby 3°C. 

29%

19%

18%

15 %

13%

5 %

1 %

Shading

Thermal accumulation

Ventilation during night

Internal heat gain

Glazing area

Construction quality

Type of insulation



Theeffectof insulationthicknessduring summerday

» Westfacadeðinsulationthickness8 cm » East facadeðinsulationthickness12 cm

8
 c

m

1
2

 c
m



Theeffectof natural ventilationduring summerday

»Naturallyventilated

» No ventilation

Theaveragetemperaturein interior is

lower than in exterioror doesnot 

exceedthe 8%increasement

Theaveragetemperaturein interior is

higher than in exteriorup to  

8-27 %
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WEST NORTH EAST SOUTH

PERCENTAGE DIFFERENCES BETWEEN INTERNAL AND EXTERNAL 
TEMPERATURES DURING VENTILATED AND NONVENTILATED DAY

NON VENTILATED VENTILATED



CONCLUSIONS

WINTER

»the house workswell in the winter (airtightness, qualityof materialsand windows)

»thicknessof 8 cm of wood fibre insulationin combinationwith NOVATOPissufficient(R,U)

»temperature fluctuations during the day are minimal in the interior

SUMMER

» the house isoverheatedin the summer(largewindows, airtightness)

»wood fibre insulation8 cm in combinationwith NOVATOPisable to preventtemperature fluctuations 

during the in the interior

»the effectof ventilationduring summerday



How to work with the

house?

»TO VENTILATE

- when external

temperatureislower

- one of the best

advantagesisactually

low accumulationof

heat by NOVATOP 

(rapid cooling)

»TO MINIMALIZE 

OVERHEATING

- shading(ideal

combinationof

adjustableand fixed

shadingelements)


