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Expected developments in Vietnam

Vietnam - Construction Sector Growth Forecast, % chng y-o-y Vietnam - Population and Urbanisation Rate, %
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Source: Fitch Solutions, http://m.hanoitimes.vn/vietham-building-construction- e/f = Fitch Solutions estimate/forecast. Source: National Sources, Fitch Solutions
sector-forecast-to-grow-over-7-over-next-decade-fitch-312049.html
Construction sector rises by an annual Rising income level leads to greater demand
average of above 7% in line with expect for higher-end housing in urban areas
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Effects of fired clay brick

= 87 % of the building bricks used in Vietnam are
fired clay bricks

= More than 10.000 traditional brick kilns are still in
operation

High energy consumption o 1
due to IneﬁICIent brICk kIInS https://e.vnexpress.net/news/news/hanoi-air-quality-climbs-to-dangerously-high-levels-4011031.html

¥ v

http://dtinews.vn/en/news/017/24930/clay-mining-destroys-tea-in-viethnam-highlands-town.html
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WP2.4 Life cycle assessment of materials
WP3.3 Concept for Labelling and Assessment of Building Materials

Product and Material Labelling
Environmental Product declaration

08.07.21

Information on the environmental impact of individual
building materials/ products

support planners in the targeted selection
of sustainable products

serve as the basis for building certifications
independent audit
advantage over inaccurate generic data: that they

correspond to actual production data of a manufacturer
or group of manufacturers

Climate-Adapted Material Research for the Socio-Economic Context of Vietnam
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ISO 14025 and EN 15804
Material .
Label

Autoclaved aerated
concrete bricks (AAC)

thermal properties

hygrothermal properties

resources

embedded carbon

recycling
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Life Cycle Assessment (DIN EN ISO 14040)
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Landfill
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Rough sketches
of production

Interviews and
questionnaires

Modeling in ,Gabi"
software

Quantification of the
environmental impact
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: T : FONA #/stam®
Considered Building Materials groups

[ Traditional ] [ Alternative/ new ]

[ Fired Clay bricks (FCB) ] [ Afgﬁg\e’f: (ﬁgt)e d ] [ Foam concrete ]

Concrete brick blocks
(CBB)

Source: IBP Source: IBP Source: IBP Source: Luu Xa Cement Company

Fired clay brick (FCB)

Gach dat sét nung
Clay Dat sét Fuel Nhién Water Energy Energy Energy Energy Wooden Fuel Nhién
Fuel Nhién liéu Nudc Néng Nédng Ndéng Néng pallets G6 liéu
liéu Energy lwong lwong lwong lwong pallet
Energy Néng Fuel Nhién Polyethylene foil
Nédng lwong lwong liu Mut xép PE
Energy Ndng
A B C D E F G| |luwong H [
l l . l l l . l .

Extraction Transport Mixing Forming Drying Firing Cooling Packaging Transport
of raw Vén Nhao trén Tao hinh Phoi khé Nung gach Lam Déng goi Véan
material chuyén nguéi chuyén
Nguyén liéu
dauvao 1 2 3 4 5 6 7 8 9
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Bilingual questionnaires for manufacturers
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CAMaRSEC

Climate-Adopted Materiol Ressarch for
the Soclo-Economic Confext of Vietnam

CAMARSEC - Dé tai nghién ciru khoa
hoc hop tac giwra Pire va Viét Nam

Enabing Research and Cevelopment

for Sustainabis Buikiings n he

0TSO0 et of Vielnom

Nghidn odu vit Bbu thioh Gng vorl khi hiu
trong bél odnh kinh t-x3 hdl oda VIdt Nam
Thec aly Nohién cou va Phat tidn cac céng
trinh than thidn mol tnseng rong bél canh kink
thx8 ht clia Vgt Nam

Questionnaire for the LCA (Life Cycle Assessment) study within the scope
of the “CAMaRSEC"- project (Phiéu diéu tra cho nghién ciru dénh gia trén vong
doi san pham — Life Cycle Assessment - trong khudn khd dw an “CAMaRSEC?)

Contact data and Company (Thong tin lién hé)

Company name: (Bon vi)
Sumame: (Ho)

First name: (Tén)

City / district / postal code:
Thénh phd/ huyén/ m3 buu dién
Street: (Tén dudng)
Telephone: (Dién thoai)
Email:

5 CAMaRSEC
Produced building material (Logi vit liéu sén xudt)

Product (e.g. AAC):

Tén san pham (vi du AAC)
Type (massive or hollow):

Chiing loai (dc hodc c6 I6)
Weight per product [kg]:

Khbi lwong mdi vién [kg]
Dimensions of a product
(height x width x depth) [cm]:

Kich thute: (Cao x réng x day) fem]
Thermal conductivity [W/(mK)]

Hé 56 din nhiét [W/mK)] (hoc
théng o6 khéc vé kha ning céch nhiét
ma ban biét)

Annual produced quantity

[kg or m? or piece number]:

Cbng suat hang ném
[kg hodc m* hodc 26 vién]
Annual Power consumption [kWh].

Ning luong tiéu thu hang nam [kWh]

Vui Iéng ghi chii ngudn cda con sb (ndng luong tiéu thu) cung cip, vi du dua vio hod don tién dién;
hodc ubc tinh & hod don tién dién sau khi tnr di phan dién tiéu thu cho céc cdng doan/cic khu vuc
khéc; hodc udc tinh dua vao kinh nghiém va dura theo cong sudt cic may sirdung...

Distance to customers
(Average kilometers of all
customers):

Khodng céch tir nhd méy dén
khach hang (26 km trung binh)

Federal Ministry
of Education
and Research

Vui Iong dién khodng cich trung binh tir nha méy san xuat dén cic cdng trinh x3y dung sir dung véat
lidu cda quy céng ty. Vi du, nha may dst tai Binh Duong, céc céng trinh phuc vu chd yéu I3 & Binh
Duong hay & TPHCM... tir d6 suy ra 56 km trung binh tuong img.
Raw materials and their transport (please tick, multiple choice is possible):
Nguyén liéu va hinh thirc van chuyén (vui lbng dénh diu, c6 thé chon c3 hai)
Raw materials procurement: (Phuong thirc mua nguyén liéu déu vio)
O Purchasing (mua tir noi khac)
O Own mining (& khai thac)

B
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Modeling in ,,Gabi“ software

( 2 GaBi

Product Sustainability
Performance

_Z> [Plan] -- DB-Plan *
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process

o UN: Sand slurry <e-ep> [Processes] -- DB-Prozesse * - O "
Objekt Bearbeiten Ansicht  Hilfe

ERXDhOE o @BV E|? suchen ]

1 Stage of AAC

Name

Production Stage of AAC
GaBiProzess-Plan: Mass [kg]
Eswerdende N der Basis-Prozesse! It

WN: Electricity arid mix
ts

" VN: Lime arinding
TH: Lime (CaQ; 9. Seaend
quicklime lumpy)

WN: Electricity arid mix
ts N

CN: Sand 0/2 Sphera h-

WN: Sand slurry ce-epx,o

VN: Electricity arid mix
ts

VN: Electricity arid mix
ts

VN: AAC Mixing
D <e-ep>

CN: Diesel mix at
filling station Sphera

¥ VN: Aluminium ,0
Aluminium Powder h Powder Slurry <e-2p=>
“e-ep>
VN: Electricity arid mix
ts
08.07.21 Climate-Adapted Material Research for the Socio-Economic Context of Vietham

arameter

Parameter

Parameter

kO L1cA ® Lcc:0ER - LeWE ) Dokumentation

Inputs -
Fiiisse Einheite \We Standar Herkunft Kommentar
2 Electricity [Electric power] M) X 0% (Keine Angabe)

= sand (0/2) [Minerals]

kg 0% (Keine Angabe)
Outputs .
Fiiisse Grossen Menge  Einheite \We Standar Herkunft Kommentar
=2 VI Sand slurry [Resources]  .:iMass H X 0% (Keine Angabe)
Flusse

W Sand slurry [M

e-ep - Einheitsprozess, einfacher | [

Formel Wert Minimum Maximur Standar Kommer

kg X 0% (Keine Angabe)

WN: Cleaning Moulds go
cE-ep> o

VN: Electricity arid mix
ts

page 10 @ CAMAaRSEC



Results — Environmental impact

Output from “Gabi” for individual process steps
and the entire manufacturing process

Lul Lu]
GWP 100 years AP
total p1 p2 p3 p4 p5 rest total p1 p2 p3 pd4 p5 rest
i Steel Paper Clip <LC> b A] [ Ie Steel Paper Clip <LC> J
EP OPD, steady state

! total. p1 p2 p3 p4d p5 rest | total p1 p2 p3 p4 p5

total: all processes
p1...pn: individual processes (e.g. Lime grinding,
sand slurry,...)

08.07.21 Climate-Adapted Material Research for the Socio-Economic Context of Vietham

Global Warming
Potential (GWP)

Photochemical
Ozone Creation
Potential (POCP)
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Ozone Depletion
Potential (ODP)

Acidification
Potential (AP)
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