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WHAT IS THE HOUT
BAY HOUSE PROJECT?

» 3yearinternational
researchproject
»modern sustainable
materials

»house built in23 days

GOALS

»finding an optimal
solutionfor wood
constructionand wood
exposedoutdoorsin SA

»awakenan interestin
pleasantand ecological
housing
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HOUT BAY HOUSE Y
BASIC INFORMATION * =

»|location

»construction

»materialsused




»disposition
» noheating, no airconditioning \

»double glazing

»airtightness




Obijectives

»thermalproperties
comparing measuredwith
modelleddata
determining an idealwall
compositionfor the
climate

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

»testingthe performance
of treatedand untreated
wood speciedunder local
coastalclimate



Climate
Buildinggeometry
Construction
Orientation
Glazing
Thermalinsulation
Ventilation

»thermalcomfort
»overheatingvs.heatloss

AIMS

»EFFECT OF INSULATION
THICKNESS

8 cm V812 cm

»EFFECT OF VENTILATION
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Measureddata from sensors

Evaluation for the specific
climateof SouthAfrica
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< Thermalconductivity(W/ mK)

- materialpropertyto conduct heat =~ '
- dependson the moisturecontent. Itlncreasesrwth the Increasingmoisture Inthe di

wood hashigher msulatmgpropertlesthan__mthe dlrectlon of fibers(1,4- 3 x)

i

R3 value Thermalre3|stence(m2KMI)

- property of materialor construction "
- providesthat the flow of heat (alwaysfrom hot to",qpld) isin

.

U- value Thermaltransmittance(W/m

- reciprocalof Rvalue
- lower U-values indicate better thermal insulz

% describesth_e abililyof building elementto




Externalwallsthermal properties

SANS10400-XA:2010

Externalwallsrequirementsfor total

min. Rvalued 1.9 mxw v

Which correspondsto

R =2,86 M2K/W R =3,83mM2K/W max. Uvalued 0.53 wm= \/

U =0,35W/mK U =0,26 W/m?2K




Practicapart

O Measuring points

= Sensors measuring temperature-humidity

Sensors measuring temperature




3 sensorsneasuring
temperature and
relativehumidity
3 sensorgneasuring
surfacetemperature

Ventilated air gap

INTERIOR | | EXTERIOR

Pavatex | P

Pavatherm
Fermacell CLT COMBI Wooden facade




Channe|5 Click on channel to view history below NOtiﬁCEItiOI"IS
e L site Person SMS Notifications  Email Notifications
sP 5P Status
Bedroom East Klara Popovova
Insulation-Air Gap Humidity 0 20 376 no
Insulation-Air Ga .
P 0 50 31.5 no rd
Temperature
Movatop-Insulation
o 0 90 47.9 no /

Humidity

MNovatop-Insulation
0 50 29.6 no rd

Temperature

Today | Week Month Range Export to CSV Print Trend

Device 6 - Insulation-Air Gap Temperature Device 6 - Insulation-Air Cap Temperature
&0
reset Time Low High el Alarm
2016-01-18 17:30:29 0 50 3.5C no
=0 2016-01-1817:20:29 0 50 37¢ no
2016-01-18 17:10:29 0 50 3n.8cC no
2016-01-1817:00:29 0 50 3.9ec no
2016-01-18 16:50:29 0 50 3.8cC no
2016-01-18 16:40:29 0 50 32C no
2016-01-18 16:30:29 0 50 3.ec no <
oeomwzos o o | smec | Measureddata
2016-01-18 16:10:29 Q 50 3.8C no o -
soeorssoos G o | mec | no availableonline
it Showing 1to 10 of 106 entries Show| 10 =014 [=3
) BGE0E0E
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Thehottestand coldestday of the year2016 (www .accuweathercom)

Temperature Graph January 2016

Thehottestday d
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Ventilated air gap

Wooden facade

Surfacetemperaturesbasedon the
orientationduring the coldest dayof
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EFFECT OF ORIENTATION

PERIOD OF THE DAY (3.7.2016)



EXTERIOR SURFACE TEMPERAT
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Surfacetemperaturesbased
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on the orientationduring the

hottestday of 2016
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PERIOD OF THE DAY (12.1.2016)
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Wooden facade

Pavatex

Pavatherm
COmBI

d

INTERIO!

Fermacell CLT

PERIOD OF THE DAY (12.1.2016)



\ _
Temperaturesiuring the coldestday N - Temperaturesiuring the hottestday
—— —

Tx % 5%
“' 17,8°C [ 27,7°C

» 5,2/44,7°C 20/34,4°C
17,3°C 18,2°C I 27,7°C 27,9°C I

4,7/33°C
4,1/15,4°C
19,9/47,7°C
20/43,8°C

I T~ | T~

17,3°C 27,9°C

4,1/15,7°C / 19,8/36,7°C /

‘ Minimal maximalsurfacetemperatures .. Averagetemperature




»\WINTERheat lossesare minimalizedby the qualityand thicknessf

thermalinsulation quality of windows and whole airtightHESS)f the
building

» SUMMERctualdanger of possibleoverheatingduring summerin SA
(largewindows, airtightnes$

" Technology) the intensityof ventilationcan effectthe temperaturein the
. Interiorby 4,5°C andthe shadingby 3°C.

53 Type of insulation =~ 1%
T
?1 Construction quality 5%
Glazing area 13%
Internal heat gain 15 %
Ventilation during night 18%
Thermal accumulation 19%

Shading 29%




Theeffectof insulationthicknessduring summerday \ @
/7 / \
5 = 5 5 -
16:40 =

— 8:40

12:40 12:40

8:40 16:40

20:40 20:40

» Westfacaded insulationthickness3 cm » Eastfacaded insulationthicknessl 2 cm



Theeffectof naturalventilationduring summerday M

PERCENTAGE DIFFERENCES BETWEEN INTERNAL AND EXTERNAL - » Naturallyventilated
TEMPERATURES DURING VENTILATED AND NONVENTILATED DAY A
Theaveragetemperaturein interioris

30,0

25,0 lOWer than in exterioror doesnot
20,0 exceedthe 8%increasement

15,0

10,0

} _

WE. ol | » No ventilation

5,0 Theaveragetemperaturein interioris
10,0 higher than in exteriorup to

m NON VENTILATEDs VENTILATED

8-27 %



CONCLUSIONS {B

WINTER TP
»the house workswell in the winter (airtightnessqualityof materialsand windows)
»thicknesf 8 €M of wood fibre insulationin combination with NOVATOPis sufficient(R,U)
»temperature fluctuations during the day are minimal in tirgerior
[
XK.
SUMMER a \\

» the houseisoverheatedin the summer(large windows, airtightnes$

»wood fibreinsulation8 cm in combinationwith NOVATOPisableto 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
heatby NOVATOP
(rapid cooling)

»TO MINIMALIZE

OVERHEATING

- shading(ideal
combination of
adjustableand fixed
shadingelementy



