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What is DGNB?

The DGNB (Deutsche Gesellschaft fur nachhaltiges Bauen; German
DG N B Sustainable Building Council) was founded in Germany.

= [|tassesses buildings and urban districts which demonstrate commitment to meet sustainability
objectives.

= The DGNB System covers the key aspects of sustainable buildings: Environmental, economic,
sociocultural and functional aspects, technology, processes and site.

= The assessments are based on the entire life-cycle of a building, but especially on the wellbeing
of the users.

= The DGNB system does not assess individual measures, but instead the overall performance of a
building or urban district.



INTRODUCTION energydesign

e anghdl
Environmental quality Economic quality Socio-cultural and
KR LR functional quality
et RIEFRR

’ 22 59, e 22 5Y, o 225%
0'0
A%A

'ﬁ'ﬁ Techincal qualityli AR~ 22.5%

‘))) Process quality ;i#2HE 10.0%

Site quality iz ith[FHE

© DGNB GmbH

3



INTRODUCTION energycesian
Shanghai

Office for Sustainaole Buir Environment Engineenng

@l Wertlon 2014

= 40 criteria for office buildings I ; =
= Minimum requirements: S B S
— SOC1.2 Indoor Air Quality: Measurement of E = - =
TVOC emissions = p— ; =~

— SOC2.1 Design for All: Meets current building e e :

regulations to include access for staff and o — o
visitors e s ’ -
— TECL1.1 Fire Safety: Complies with current = -
building regulations and approval procedure R = -

© DGNB GmbH



INTRODUCTION energydesign
Shanghai

Office for Sustainaole Buit Environment Engineering

= The DGNB Certification System can be applied internationally.
= More than 700 registered and certified projects worldwide
= About 500 auditors worldwide; about 250 consultants worldwide

Asien

Amerika Europa

B  OGNE Systempartner Bl DGN8 Community B OGNS Kooperation

© DGNB GmbH
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= |f a performance requirement is met, the DGNB
system awards the DGNB certificate in silver, gold
or platinum.

= In addition, there is the option of a simple pre-
certification in the planning phase.

= In China, the DGNB System is increasingly
recognized as a project management tool that
allows to fill the gap of lower national standards in
fields that are significant to the building users.

= First DGNB project in China: Zhangjiang Science &
Culture Exchange Centre (2012)
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=  Benefits for occupants and users:

— Lower operating costs

— Higher user satisfaction

— Higher employee productivity

— Incorporation of buildings and facilities into marketing strategies
— Documentation for CSR Reports

— Voluntary commitment through corporate governance

=  Benefits for investors:

— Transparent and independent quality label

— International applicability and comparability

— Planning security and clear definition of objectives from the beginning
— Risk minimization

— Increased market potential with growing demand

— Documentation for CSR Reports

— Future-proof buildings
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DGNB: Selection of Interior Materials

Topics covered

[. Approach on interior material selection
[I. Methodology

[ll. Feasibility analysis

IV. Use on actual construction projects

V. Conclusion and future perspectives

VI. Questions/Discussion
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|. Approach on interior material selection

Il. Methodology

lll. Feasibility analysis

IV. Use on actual construction projects
V. Conclusion and future perspectives

VI. Questions/Discussion

DGNB: Selection of Interior Materials
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WHY? Introduction of incentives for material selection

Considers the total life-cycle of building materials
=  There are tons of interior building materials
available: Some of these materials,
products and methods are hazardous to

soil, air, ground- and surface water and can End-of-life
also affect the health of humans, flora and (demolition, ~ Manufacture
fauna negatively. recycling,

disposal)

= To reduce and avoid the influence of such
materials on soil, air, ground- and surface
water, DGNB invented an approach to

reduce risks to humans and the local Processing
environment. Use in the on
building construction
site

=  The material selection approach refers
mainly to materials, products and methods
that cause short-, medium,- and long-term
damage to soil, air, ground- and surface

water as well as humans, flora and fauna. .
Soil, air, water, human, flora and fauna
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WHY? Introduction of incentives for material selection

= The specific aim is to reduce and limit the VOC (volatile organic compounds) and formaldehyde
content in materials, products and methods.

= This leads to reduce the emissions and out gassing of such VOCs inside offices, residential
buildings and other (building) objects and ensure users and environments health.

= — Indoor air quality testing

12
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|. Approach on interior material selection

ll. Methodology

lll. Feasibility analysis
IV. Use on actual construction projects
V. Conclusion and future perspectives

VI. Questions/Discussion

DGNB: Selection of Interior Materials
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Planning procedure

=  Beginning with the early planning stage of a construction project, the critical substances of certain
materials, products and methods must be considered and verified according to DGNB
requirements.

= A careful selection of building materials, products and methods can avoid hazardous substances
and materials being used.

=  The following building components need to be considered:

— Floor structure including foundations

— External wall structure

— Internal wall structure

— Ceiling structure

— Roof structure

— Underground car parks (are considered separately)

14
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Quality classes

N

All materials and components that have to be considered are specified and explained in DGNBs
material catalogue.

There are 4 quality classes for each material or components with different threshold requirements.

APPENDIX 1

Quality classes

A B C D E F G H J K

RELEVANT COMPONENT { AREA MATERIALS CON-  RELEVANT STANDARD QUALITY CEASS 1 QUALITY CLASS2 QUALITYCLASS3  QUALITY CLASS4  DOCUMENTATION TYPE SCOPE

BUILDING MATERIAL / SIDERED/ (SEE FOOTNOTE)

SURFACE ASPECTS

WHERE 1S THIS SPECIFICALLY  pronicr rype ERELANATION LIMIT VALUE - 0 p REFERENCE—S0  PARTIAL OSJECTIVE- TARGETVALUE-  EVIDENCE REQUIRED o5 TEQUIREMENT
APPLICASLE? e 75CLP 100 CLP FOREACHASPECT | QUiNe roms

Legally valid evidence of equivalence with any of the listed standards, references, or labels will be recognised in relation to the relevant substance (column a)

Liguid coating mate-
nials are meant:

Decorative lac <300 g e
Coatings on non-mineral ol with VOC-definition ac- N Dg i products in ac- <100 TM +SDB + All relevant compo-
backgrounds: Metals, wood, ::fn’:rgczza::gs voc cording to Directive egi:;’to ;Loeo cordance with the or RAL Ug" 123 RAL-UZ 123 manufacturer declara- nents and building

lastics : 2004/42/EC i % fion/test certificate ducts
e Effect coatings (e.g. 04 2004/42/EC curren.t De_copaxnt sipkedtsinton P
> - Directive

metallic paints) are

an exception to this
Coatings on primarily mineral
back d h

e s e Ol Decorative paints,
crete, masonry work, mortar
< decorative fillers, All relevant compo-

and putty (including open pore g

dust-laying coatings, nents and building
putty), plasters and wallpa- 2 free of solvents and  free of solvents

¢ ground coatings {e.g. = Water soluble prod- ) 8 T % products.

pers, tiles, plasterboard etc. e ooy s VOC-definition ac- NS, plasticisers in ac-  and plasticisers in TM +SDB +
Floor surfaces with special p Y VOC/ SVOC cording to Directive 7 <30g1 cordance with VdL- accordance with Manufacturer declara- £

coatings without with the cument T 2 No documentation is
resistance requirements (such ial i 2004/42/EC int Directi RLD1 or RAL-UZ VdL-RLD1 or RAL- tion'test certificate ired fo 5%
as OS systems) and traffic =~ Do oo anee Ecapeit Se e 102 (SVOC) UZ 102 (SVOC) o A%,

requirements, con- of the GFA according
routes such as underground g

crete protective coat- to DIN 277.
car parks, access roads etc. e

are not taken into considera-
tion.

15
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Quality classes

"VNr. -erarteriva'l type energyﬁésxgn lrshangrhai) (’o.,rLtd.r 65503252010 iimit y quali(v leve'l ‘.l qualify Ievelrzr quarlritv level 3 quality level 4
HAHRE OR test following local GB/T  |RA B % %1 REBELR RBERs RERER
All material docs should include sample acceptance sheet standard with DGNB limit energydesign {Shanghai) Co., Ltd.
and MSDS or_LEED
1 |=fmss: BTECPEE, 028 £E . BHE (T8 Test for TVOC / Formaldehyde [VOC < 300g/! HARFE=R VOC < 100g/! AFIERAERALUZ 122 A IEFBAI=
EEFRE) emissions after 24h, 72h water dilutable Product with the Blue Angel Label (RAL UZ
Indoor coating on non-mineral surfaces (metal, woods, products LEED 12a*) or equivalent
plastic), not include effect coating
Water based acrylic laquer Schulz Farben:
300RMB/L
W laglise Dulux wood laquer, “
water-based: 160RMB/L Acryl Buntiod
R i
.%
éi?:» —
2 |(EFEH: BTTORE. MEEL . BN DR K KBRS VOC < 30g/I IAEIEE K #ERAL UZ FAFIE R FRAL UZ 102A I FE BRI~ R
LRI B BERE water dilutable 102 EFE BRI~ Product with the Blue Angel Label (RAL UZ
Indoor coating on mineral surfaces (concrete, masonry, products LEED Product with the Blue 102) or equivalent

mortar, plaster and wallpaper, textile, plasterboard etc.)

Interior coating

Dulux: 20-40 RMB/L

Angel Label (RAL UZ 102)

Interior Wall Paint PS143 Schulz: 100-150
RMB/L

3 |EhsE: ATV ER. MEEL, #IE, IR, {$RE |H/T 2012005
» umEiEd, AEFRE GB24408-2009
Outdoor coating on mineral surfaces (concrete, masonry, 1G/T210-2007
mortar, thermal insulation, facade wallpaper, plasterboard |, ater-based primer:
etc) VOC<120g/L
water-based coating:
VOC=150g/L

water dilutable products
with VOC < 40g/L

KIEBH =R, voc«
40g/L

water dilutable products
with VOC < 40g/L

KIREM =&, voc<
a0g/L

water dilutable products
with VOC < 40g/L

KIEFH =R, voc<
40g/L

water dilutable products with VOC < 40g/L

KIHFM =&, voc < 40g/L
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Quality classes

=  General requirements for products painted or applied on-site:

— VOC/formaldehyde content of indoor-/outdoor paints according RAL-UZ-guideline (“Blue
Angel Label”)

— VOC/formaldehyde content of adhesives such as silicones, carpet glues, epoxy products,
etc. according RAL-UZ-, GEV-EMICODE- or GISCODE-guideline

= Materials that are prepared off-site require need to follow additional requirements:

— Requirements for VOC and heavy metal relating to components painted, varnished or
lacquered off-site (e.qg. steel structures, doors, frames, radiators etc.)

— Requirements for halogenated propellants relating to foam insulating materials
— Requirements for VOC and biocide agents for pre-treated timber components

— Requirements for treatment with Cr(VI) compounds relating to aluminum and stainless steel
components

— Lead, cadmium and zinc stabilizers relating to plastic windows, floor- and wall coverings

17
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Quality classes
=  Example on “Blue Angel RAL-UZ 102" for indoor decoration paints: :
Q\$LAUE 54,0
&
— Very low solvent and formaldehyde content w s
— Amount of softeners under 0.1 %
— Preservatives reduced to a minimum 2, 3
— Offers detailed information for allergy sufferers %UMWELﬂg\@

= Example on “GEV-EMICODE”

for flooring adhesives:

TVOC after 3 days
TVOC after 28 days
TSVOC after 28 days

R value based on German AgBB LClI
(MIK) after 28 days

Sum of non-assessable VOC
Formaldehyde after 3 days

Acetaldehyde after 3 days

Sum of form- and acetaldehyde

Sum of C1A/C1B VOCs after 3 days

Any C1A/C1B VOC after 28 days

EC1

= 1000

=100

= 90

= 50

= 50

<0.05
ppm

EC2

= 3000

= 300

=100

= 50

= 50

< 0.05
ppm
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Material Tracking

= A comprehensive layer diagram including auxiliary materials such as adhesives, primers etc.
needs to be provided for each of the building components.

Lacquer or ol
Parquet or parquet board

Adhesive

Undettay Damiech Standart
Adhesive

Damp-resistant primer

Bona R410 (if needed) or
adhesive primer (f needed)

Concrete (at least S cm)
or base evened with
OSE or plywood

19
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Material Tracking

General Information

Jo

HH# B

DGNBE#

No.

Project unified
code

Material Name

Brand In Contract

Status
Green:
OK
Red:
re/subm
DGNB
requirement

12

MA_ID_012

Bamboo veneer
R RE

WW-01 Da Zhuang

121

MA_ID_012.1

Bamboo Veneer Glue Mapei

TrARM R =0

in material protocel
according to sample

150806_GCT_1.56_Material

Tracking Table_03.
Provided.

Pleaze include all auxiliary

DGNBILIE DGNB Verification

Need to
prepare

101272015 (8182015

101472015

BMTR2015

certified
environmental
label: EmiCode:
(EC1/EC1plus), Der
blaue Engel (RAL-
Uz 113}

HRINERFE: E
miCode { EC1£3Y,
ECiplusiB) « =
T4 {RAL-
UZ 113231

M&_ID_012.2

Lacguer paint Schulz
FErohiEE Fipit:d

Provided.

TIMT2015 (1172572015

1172572015

1102572015

TR ERAL
uz
1201 ESF AT

An
Product with the

Blue Angel Label
(RAL UZ 12a%) or
equivalent

Provided.

TMTZ015 (1172572015

112572015

11/25/2015

20
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Data basis

=  For each material, product and method used, comprehensive and verifiable evidence must be

collected.

=  Suitable sources to find such data:

— Technical information

— Safety data sheets (MSDS)

— Environmental product declarations
and manufacturer declarations on
contents and formulation components

— Manufacturer declarations
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Material approval

=  For each material, product and method a material approval sheet is created, signed by all relevant

parties of the project.

=  Together with material documentation the documents
are comprehensible.
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22



METHODOLOGY

energy

Material Declaration:

2 weeks before start of order, the list
of to-be-procured material/product is
reviewed by DGNB Auditor to
determine what construction
materials require declaration, safety
data sheet, or other type of product
documentation.

If necessary, building materials are
sent to laboratory for Approval.

A material list is drawn with mention
of verification documentation that

0-be-procured
material/product
list conforms
tenders’
specification?
KIGRIARL 7 i
BEREBHEH
PRALE 2

i .

Complete indication of quantity and other required
Indications, sent to site supervision and DGNB Auditor before

(Before Inspection of Services)

Formaldehyde Testing B ES

Shanghai
QOffice for Susianadle Buir Environment Engineenng
Beginning Test & monitoring procedure for the Material Protocol s
Hth: HEHORAIRTRE Ending £ 41

voc Jll&

finalization / on Request.
SE R AT TN, 1%)‘(@%\%%7;%&%%%@%&0@3%’
%

J

Stop working

‘;Q‘J’J:dg;’;' Is the DGNB
BN Auditor random
RYA: =i

protocol checks
satisfactory?

DGNB%&)\E'

HERTEHE?

no

will be requested <
DGNBH 1% N\ R FE R HI 28 55 8% - :
PHRER, s R AT Selectlo'n of equu)lale.nt
T (MBRAKESR, = REEN alternatlves' considering
BB MbbEl. HEXIeekRE DGNB requirements on ‘
REATHM civil materials
TRI G SRR S AERDR HRIULR S OGNBER
LN il
N
no
) Sheet:
s the fedUire PM + DGNB Auditor‘s
documentation signatures to validate
or a laboratory sample and
> approval report yes documentation
available? T B HAATESCE: /I
REMIE H £38 5DGNBH B
‘ ZFHIA
R 2 \_/‘
\ﬁkc SAMPLE ROOM ¥ i = )

Material/products can be moved to
relevant storage where contractors
perform QC. Random sampling &

1 ﬁ- testing.
DGNB Auditor perform random
protocol checks.

PR BB IR A Y X AT B

Iﬁﬂﬁxﬁﬁ#nem@%&“}\ﬁi&ﬁKE%ﬁ

T iy (
- L‘n&mmucnon SITE i T3

O ENTER: Do

incoming
material/product

Material/product purchasing documentation

BB RK

Is the Site
supervisor
sampling
verifying and
testing
satisfactory?

Rm M

can start. And be delivered
at construction site.

HARGTRE, IFRFEN
HING

comply with
expected Material
Declaration?

B Bl

Logging of arrivals,
approvals/refusals,
compilation of
matching
documentation, daily
integration in excel

sheet sent daily to /

site supervision and
DGNB Auditor
ERMENG (5]
A FR, W&
NESCH, AR
X ZDGNBEHZA R

DO NOT

no ENTER
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|. Approach on interior material selection

Il. Methodology

lll. Feasibility analysis

IV. Use on actual construction projects
V. Conclusion and future perspectives

VI. Questions/Discussion

DGNB: Selection of Interior Materials

24
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Challenges in practical use

=  Generally products with the Blue Angel label or EMICODE are not common in China. Except for
products that are imported, there are not such local labels that are comparable.

= Local standards cannot contribute directly to the requirements of Blue Angel or EMICODE
because the threshold setting that is not based on the same type of results.

= However, in China the main labeling for products such as paints or adhesives is the China
Environmental Labeling — 10 circles label.

=  The range of products being certified by this label grows and is adapted to the ISO norms.

= More and more products categories are certified according to this label.

NOT common in China

25



FEASABILITY ANALYSIS

energy

Shanghai ~

Office for Sustainaiole Buir £

wironment Engineenng

Challenges in practical use

Standard Product Group TVOC- WiocC Formaldehyde | EMICODE | Blauer Engel
Emission | content | content Test Requirem | Requirement
Test Test ent

GE 18582-2008 | Indoor refurbishing and nao yes yes - Formzldehyde
decorating materials AOC
[interior architectural
coatings)

GB 22410-2009 | Indoor refurbishing and no yes yes - Formzldehyde
decorating materials NOC
[waterbased
wondenware coatings)

Hl 2537-2014 Technical requirements no yes yes - Formzldehyde
foer environ mental SoC
labelling {water based
coatings)

GB 18583-2008 | Indoor refurbishing and no ¥es yes ™OC TWOC/Form-
decorating materials aldehyde
[adhesives]

HI/T 220—2005 | Technical requirements 301 ¥es yes ™oC TWOCForm-
for envinronmental aldehyde
labelling [adhesives)

GB185E7-2001 Indoar refurbishing and Yes no yes ™VOC TVOC/Farm-
decorating materials [after 24 aldehyde
[carpets, carpet cuhions h)
and adhesives)

HI/T 220—2005 | Technical requirements Yes nao yes TVOC TWOC/Form-
for envinronmental [after 24 aldehyde
labelling |carpets h)
adhesive)

GE 18580-2001 | Indoor refurbishing and nao nao yes - TWOC/Form-
decorating materials aldehyde
[formaldehyde emission
of wood based panels
and finishing products)

Hl 571-20100 Technical requirements Tes nao yes - TWOC/Form-
for environ mental {after 72 aldehyde
labelling (wood based k)
panels and finishing
products)

GE/T 5849-2006 | Blockboard nao nao yes - TWOC/Form-

aldehyde
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Proposed adaption for German Centre Qingdao project

= Because of the differences in Chinese testing methods and the requirements by DGNB, an
approach to request additional VOC emission testing was proposed for the German Center
project in Qingdao.

= The case study is a waterproof coating which could not achieve higher quality level than level 2,
due to the missing VOC emission test required according to the EMICODE-guideline.

= Indeed, the guideline which this product relates to is GB 18583-2008 “Indoor decorating and
refurbishing materials — Limit of harmful substances of adhesives”.

= — No VOC emission test is implemented here.

= Soin order for higher scoring to be achieved in this project, it was proposed that it would be
tested according to standards developed for carpets (GB18587-2001 Indoor refurbishing and
decorating materials (carpets, carpet cushions and adhesives)), where the necessary method for
VOC emission testing is included.

27
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Testing partner for additional testing

=  The company WESSLING CONSULTING SHANGHAI LTD. was consulted for a proposal to
conduct additional testing.

=  WESSLING can provide testing standards according to international guidelines to make sure the
thresholds are comparable with DGNB.

= However, the client decided not to pay additional money for testing, but chose another product
that could fit the DGNB requirements.

= The intention to apply the proposed testing method to other Chinese guidelines can also push the
development to implement VOC emission testing in Chinese guidelines in a wide range.

= Especially for adhesives from Chinese suppliers this can ensure the comparability to DGNB
requirements.

28
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Proposed adaption for German Centre Taicang project

= |f VOC emission testing is existing for related standards of a product, then the evaluation of VOC
should be done after the values given by the Chinese test results compared with Blue

Angel/EMICODE thresholds.

= |n detail:

If VOC emission results e.g. after 3 days according to Chinese guidelines are already lower
than after 3 days according to EMICODE or Blue Angel, it can be validated as passed
according to EMICODE or other related standards.

If VOC emission results e.g. after 2 days according to Chinese guidelines are lower than
after 3 days according to EMICODE or Blue Angel it can be validated with a conservative

scoring of 30%.

= Infact, the project management’s approach was to use

products that can contribute to a higher quality level as level 1;
therefore e.g. the interior paint is a product with the Blue Angel label. e
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= DGNB selection of interior materials has been successfully implemented in the following projects:

— BASF R&D Centre Shanghai with laboratory and office use (project finished in 2015)
— German Centre Qingdao with hotel and office use (project ongoing)
— German Centre Taicang with tenant fit-out office use (project ongoing)
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German Centre Taicang project

= Requirements on paints, adhesives and other fit-out materials have been set in tenants handbook.

= By doing this it can be ensured that the fit-out offices fulfill .
the requirements needed for DGNB in terms of later VOC
emission testing.

=  Permanently on-site checks were conducted to ensure
material verification and approval.
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CONCLUSION AND FUTURE PERSPECTIVES
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Conclusion and future perspectives

DGNB selection of interior materials can ensure building users and environment health!

=  The approach on settlement of cooperation partner WESSLING can ensure that missing testing
results can be provided and on long-term can push to settle these testing procedures in the
Chinese GB-guidelines.

= As DGNB certifies an increasing number of office-, hotel- and other buildings, high standard
buildings in China get more and more recognized and important.

= Also the health of building users is considered as a more sensitive topic and low VOC emission
building products take a high importance in terms of the health of users.
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Conclusion and future perspectives

= Recommended wall paint manufacturers:

g schyLy Alla

wir und die farben

= Recommended adhesive manufacturers:
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QUESTIONS & DISCUSSION
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THANK YOU VERY MUCH!

Hans Niemann
Energydesign (Shanghai) Co., Ltd.
DGNB Material specialist
hans.niemann@energydesign-asia.com
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