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History

« 1930’s: pioneers
» 1960: early adoption

» 1980: response to 1973 ol
crisis
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History
TIMELINE in EURO PE Directive (EU) 2024/1275

+ 2007: regional EPBD

+ 2010 BPBD (European Performance
in Buildings Directive)

« 2018 New Public
Buildings
are Nearly zero energy

2030 ZEBtarget and public

- by 2028 - 2050 Net-zero CO2
Paris Agreement

2020 All new housing 2040 Deep
Nearly zero energy decarponization
phas

2018 2020 2040 2050



: Our journey Babbage ««
History towards net zero p

New Zealand’s second

N E W Z EA LA N D emissions reduction plan 2026-30C

Ta Aotearoa mahere whakaheke tukunga tuar

« 2020 Building for Climate Change Frameworks

Consultation

« Emissions reduction plan incl voluntary energy

performance ratings for non-residential buildings
NZGBCrequested

* Require Energy Labeling on existing buildings
sold/leased by 2024

Changes to section H1 of the Building Code

Building Construction R-values (m?K/W)™
element

Climate Climate Climate Climate Climate Climate
zone ] zone 2 zone 3 zone 4 zone 5 zone 6

Roof? R6.6 R6.6 R6.6 R6.6 R6.6 R6.6




Our climate —oceanic temperate

RH through year
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General principles

Study the interactions between heat, moisture and air as
they move between indoor and outdoor environments
through the fabric of the building.

Wind versus air versus vapour barrier. Damp closed = also
airtight but not the other way around. S;= equivalent air
thickness (m) and 4 vapour resistance diffusion factor (-)

Cold air cannot absorb as much moisture as warm air




Condensation

« Surface condensation (lack of
insulation)

 Undercooling or condensation due
to night-sky radiation (outside layer
through night radiation) can also

happen inside roof construction
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Diffusion Convection :fie

InterSt|t|a| o Intergtitiarl condensation arm humid air

passed Insulation, cools and condensates).

By convection (airtight) or diffusion (vapour

resistance — less and slower).




Inverted

Inverted condensation in the
summertime — 3 conditions




Roof typologies

Pitched roof
» Openjointed
 Rain proof, but air and

damp open,

condensation in roof

allowed. :
Slope of min 3° or more = s 3

Focus: rainproof, air : - -

tightness warm side

insulationin q B m
combination with damp- ’ ' F P —

open underroof - <H DRI




Roof typologies

Flat roofs
» Watertight joints

« Water resistant, airtight
and damp proof

* Typically flat but pitched
is possible

 Focus: vapour tightness
warm side insulation.

Flat roofs: avoid water at
all times, no mechanics
to recover !!!




Types of flat roofs

Extensive  Simple Intensive  Intensive

Warm roof  Green Roof
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1. Ballast (optional)

2. Water membrane
3 Insulation
4. Vapour barrier

5 Roof structure
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Typesofflatroofs

Inverted roof (only XPS)
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1 Ballast

2. Mesh

3, Insulation

4. Water membrane (acts as vap. mem.)

3 Roof structure

ASSESSING PRECIPITATION HEAT LOSSES OF PROTECTED
MEMBRANE ROOFS

H.M. Kiinzel and K. Kief3|

Fraunhofer-Institute of Building Physics
(Director: Prof. Dr.-Ing. habil. Dr. h.c. Dr. E.h.mult. Karl Gertis)

1. INTRODUCTION

Discussions about the amount of energy withdrawn from a building by precipitation penetrating the
insulation layer of a protected membrane roof are as old as the protected membrane roof (also called
inverted roof) itself. Due to higher demands concerning the heat energy consumption of new
constructions this discussion has been intensifying in recent years. In order to determine the actual heat
loss of such roofs under realistic conditions and with up to date insulation thickness investigations were
carried out at the ,, HAMTIE-house* in Holzkirchen whose results are summarised in this report.
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Types of flat
roofs

Condensation in winter: cold air has little absorption capacity
Ventilation never enough to “dry” roof

Possibly roof structure célder than air (steel)

Ventilation creates under-pressure for intermal air

Efficiency insulation may reduce if wet -> snowball effect




Types of flat

Problems:
ro OfS * Expected interstitial condensation

 Green concrete dry-out time
(25mm/month)

» Moisture pressure undemeath roofing
membrane

Internal insulation
on concrete substrate

I
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] 3. Insulation
| 4. Concrete
‘ 5. Membrane
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Types of flat roofs

» Insulation above AND below vapour

| ‘ |
| 1 Membrane 2 Insulation
| | 3 Vapour barrier 4 Carrier panel
. ! 5 Insulation 6 Internal lining




Types of flat
roofs 123

COMPACT ROOF

1. Membrane 2. Plywood 4 5 6
3. Insulation 4. Vapour barrier
5. Plywood 6. Gypsum board




Vapour barrier

* Avoid intemal condensation

Reduce wind pressures on roof
membranes

 Temporary waterproofing

Vapour barriers are classified by :

E1.=22mand <5m: FE
E2:=25m and <25m: glued thick PE

E3:=25m and <200m: APP 8BS
bitumen

E4: = 200m: alu-faced bitumen, multi-
layer bitumen

- >
A



Vapour barrier—15013788 Babbage «+

Humidity class Building
1 Unoccupied buildings, storage of dry goods
2 Offices, dwellings with normal occupancy and ventilation
3 Buildings with unknown occupancy
4 Sports halls, kitchens, canteens
5 Special buildings, e.g. laundry, brewery, swimming pool

Humidit PIR/XPS
y
class

Mech Glue Mech Glue

2-3 E3 E3 E3 E3

Concrete x x
45 E4 E4

/\

2 E1 E1 E2 E2
Timber/
plywood 3 E2 E2 E3 E3
| steel




Vapour
Darder,

« “Ziplock”

5° min. skope *
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Vapour
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Vapour
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 Penetrations




8.5 AddernatbreSalutions

8.5.1
8.5.1.1
8.5.1.2

8.5.1.4

e Other sources

Babba Cwe
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Use and limitations
This section contains provisions for membrane roofs and decks.

Membrane roofs shall be composed of butyl or EPDM installed over plywood substrates that
have the following features:

a) roofs with a minimum fall of 2°(1:30); and

Closed-in construction spaces under membrane roofs and decks require adequate ventilation
to prevent the accumulation of moisture under the membrane. Maintain a minimum gap of
20 mm between the underside of the substrate and any insulation, and for membrane roofs
greater than 40 m?, refer to manufacturer's details for roof cavity vents and/or substrate vent

requirements.

« WMAI
e Branz
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LCA

Typically aim for 60 years in 20 year cycles

Bitumen New layer every 20 years

Adhered thermoplastic and thermo-

: Replacement of membrane and insulation
elastic

Mechanical fixing: perforations needs repair

Several recycling opportunities yet no NZ based plants
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Pathology

Example 1: concrete adhesion
for adhered systems

* High moisture contentin
concrete

 Curing of concrete: too
hot, frost

» Correct application
primer

» Rain also after
installation
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Pathology Babbage=.

Example 2: double vapour barrier + timber product
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Pathology

2 vapour barriers with enclosed timber product

Plywood (USA)
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Effect of dampness and mould
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Safety nets

Compartmentation
Specifications + AS BUILTS

Sensors in compartments

20+ years

Predictive comparative model
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Inverted Roof Systems

Overburden
Insulation
Drainage Mat
FutureCAST Grid
Membrane

Roof Deck



Safety nets

 IRimaging (end of first winter?)
Babbage drone

» Electronic Leak Detection




Stijn Vanden Eeden Lead Babbage .
External Envelope

Babbage Consultants

svde@babbage.co.nz M 022 648 31 51

Contact Us

Christchurch

Address | 128 Montreal Street, Sydenham, Christchurch 8023
Post | PO Box PO Box 2373, Christchurch 8140, New Zealand
Ph|+64 3 3792734

Auckland

Address | Level 4, 68 Beach Road, Auckland 1010

Post | PO Box 2027, Shortland Street, Auckland 1140, New Zealand
Ph|+649 3799980

Hamilton

Address | Unit 1, 85 Church Road, Pukete, Hamilton 3200
Post | PO Box 20068, Te Rapa, Hamilton 3241, New Zealand

Ph|+647 8507010
Australia

Address | Suite 4, Level 2, 1 Yarra Street, Geelong, Victoria 3220, Australia
Ph|+613 8539 4805

hello@babbage.co.nz.

babbage.co.nz
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