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1. Project Overview
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Project Developer & Main Sponsor
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Project Scope
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Vac Village, Xuan Hoa Commune, Bao Yen Town, Lao Cai Province, Vietnam.

Sao Bien. Room for Education. is an Austregistered non
profit organization, founded in 2016.The organization aims
give children agetietween 6 and 11 access to quality educati
by building schools in very remote and very poor villages
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room for education

Vietnam.
ORIFLAME Founded in 1967, Oriflamis a beauty company selling direct
sweDE N more than 60 countries. Its wide portfolio of Swedish, natu
& inspired, innovative beauty products
Anh Nguyln HM
CHChau Hin

Vietnam Sustainability Social Enterprise Ltdw@b
Arch. Markus Reicfiom Germany

V Vietnam
Sustainability

Social
Enterprise
Xuan Ho@rimary school

1+1>2 Company aschitecture & Constructio@ontractor

Transsolar
KlimaEngineering

ochschu e HFFStuttgart
T Technis  University of Applied Science:

Start on construction25.09.2018 Duration: 3months

02 new classrooms built to replace temporary ones to provide better teaching and learnin
environmentfor up to 20 students between-20 yearsand 02 teachersyia apply
environmentallyfriendly and inclusivapproach

V  Comfort
V  Being Environmentalfriendly with local materials and architecture identity
V  Multi-culture interactive
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Project Milestones

Date

14th November 2017

November, 2017
March, 2018

April, 2018

April- June, 2018

Juneg August, 2018

August- September,
2018

25" September 2018

October 2018

November 2018

25" December 2018

15" January 2019

Milestone Description

Sitevisit school locatiomvith
Mr. Thomas FarthofeRroject
Manager of Sao Bien

Call for Design and
Construction Contractor

Selection of contractor

1+1>2 develop concept desigr

based on VSSihd Technical
Advisors from Germany

Call for fund raising

Spamsorship Approvals from
SaoBien, Oriflame

Starting Construction

Detail simulation from VSSE

Added details

Construction finish

Ceremony and Handver to
school

Note

Impressive on the muktulture and poor
situation of 2 classrooms

02 Architecture compaes proposed with
different conceptsTheywere:

- GA+

- 1+1>2Company

Based on practical experiences and capaci
1+1>2 Companyas selected

Thelastconcept ensurebetter passive
design to take advantage of local materials,
natural light and ventilation.

Some details continue improving and addin
to ensure quality of comfort for building
users.

School received more fund frodonor
individuals

Please see content and photos below to
figure out results on details
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2. Project Background

Dao subschool belongs to the number 2 Xuan Hoa primary school, locatédian Hoacommune. The
commune is categorised in area 3 Mb. 135 program (commune with extremely difficult conditiom
poverty) in Bao Yen District, Lao Cai province. The commune has an arés0fkm, 31 villages, and
population of 8500 peopleincluding7 ethnic minority groups living in the commune.

Around the subschool, there are 4 villages (Dao, Ban Vac, Mi 1 and Mi 2) with a total of 260 households
around the school site.

There are 78 students who are currently study in the sub saitmIThey are from 06 to Jears old (Grade

1 to 5 respectively). All of students are ethnic minorities from Tay, Nung, Dao and Mong tribeciNtuli

is a highlighted feature in the stdzhool thatheedsto be considered in our approach to develdystproject.

In 5 classrooms in Dao ssbhool, there are 02 temporary classrooms include grade 4 (10 students) and
grade 5 (10 students).he building is very vulnerable and close to a collapse of the wood structure, as badly
damaged and badly repairediius.

One of 2 temporary classrooms from outside
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The classroorenvelopdsonlyawooden frame structure
which not functiorfor a thermal comfort irsummerandwinter.

Climate conditions and poor facilities affect significantly on students and teachers
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3. DesignProcess

GOAL
ACHIEVED?

lterative design process
|

a. Goal Definition
Building2 standardclassroomshat ensure:

V Thermal comfor{coolerin summer and warr in winter)

V Use environmentdakiendly materials, especially local materials

V Highlight local features, especially mdtilture and involve local people in implementing
project

Mr. Thomas Farthofer, Project Manager of SaenBand Project dam visited the school atltime to
discovery he school background and sgbal potential. After the site survey, Sao Bien agreed to support on
financial to build 02 new classrooms with exvimentally-friendly approach as Projeceveloper & Main
Sponsor.

LT
I I"

Mr. Thomas &rthofer from Sao Bien and local partners at thésite visit
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School, VSSE ahél1>2architecture ompanyat the kickoff meeting
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b. Desigrz, first round

1sdesign concept was proposed by 1+1>2, tMSSE and Technical Advisors revised and analys
to optimize for final concept

15t concept proposed by 1+1>2 Company

c.Analysis
Metal roofingand thin wall of normal bricls not good for thermal comfortspecially in summer.

Space between 2 classes is good for communication for ethnic students

d. Evaluation
Roof and Wall structure has to be change to get better thermal mass

Take advantages of local desfgatures and materials
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b. Desigrg second round

2"d design concpt optimized by German advisérch MarkusReich, Architecand Engineer expest

from Transsolar and HR@gether with 1+1>2

3D illustration foffinal concept

Design plan
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c. Analysis

Transsolar
KlimaEngineering
Interior Daylight Quality — Daylight Factor
The use of single glazing with high transparency allows good daylight
condition for interior spaces.
™~
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Transsolar
KlimaEngineering

Thermal Comfort Evaluation
Boundary conditions

Gain and Ventilation:

- People: 75 W/person

- Lighting: 6 * 36 = 216 W/classroom
- Infiltration: variants

- Natural ventilation: variants

Variants:

VO: Typical design

- 3-layer aluminum + foam insulation roofing

- Thin brick wall

- Small openings areas at windows, doors

- Sliding window with only 50% effective opening area

Classroom - N

Classroom - S

Construction Properties: - No shading for West windows

- Roof: U=0.21 W/mk - No ceiling fan

- Walls: U=3.45 W/m3K

- Floor: U=2.73 W/m*k V1: Current design — Basecase

- Glazing: - Thatch roofing + rammed earth walls
U=5.69 W/m* - Additional openings areas at windows, doors
g=0.82 - Sliding window with only 50% effective opening area
Fframe = 20 % (window), 25% (doors) - No shading for West windows

- No ceiling fan

V2: Further improvement — Improved case

- Additionzl openings areas at windows, doors
- Fully openable windows

- Additional shading for West windows

11
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Predictive Mean Vote (PMV) — Typical Design

Classroom - North
Hourly Comfort

Classroom - South
Hourly Comfort

Predictive Mean Vote (PMV) - Basecase

Classroom - North

Hourly Comfort

Hourly Comfort
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Predictive Mean Vote (PMV) — Improved Case

Classroom - North
Hourly Comfort

Classroom - South
Hourly Comfort

By having new window type with higher effective opening areas in combination
with additional shading measures for West window and elevated air speed
(ceiling fan) inside classrooms, the overall comfort is improved 52%.
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*  Extreme Hot: 142 by

* Hok: 501 s

“ Slightiy Warm: 383 hrs

*  Comfortable: 831 brx
Slightsy Cald: 38 hes.
Unccoupled

 Extreme Hot: 147 bes

© Hoe 517 s

“ Slightty Warm: 361 hrs

*  Comfortabie: 542 bry
Stightsy Cald: 23 b
Unscoupled
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*  Extreme Hot: 15 hrx

+ He 3920

« Slightfy Warm: 646 hrs

+  Comfortable: 983 bre
Siightty Cald: 47 brs
Unseospéed

* Extreme Hot: 28 brs.

*  Ho: 1S hes

+ Slightty Warm: 633 hrs

+ Comfortabie: 47 brx
Slightfy Celd: 63 brs.
unscoupied
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« Mok 23 hrs

« Slightly Warm: 473 hrs

+ Comfortatée: 1542 hrs
‘Slightfy Cold: 30 b
Unecoupied

© Mok 3 hes

©  Slightly Warm: 479 his

+  Comfortatée: 1300 hrs
Slighify Cold: 76 brs
Unecoupiod
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d. Evaluation

Tr. olar
KiimaEngineering
Conclusion
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Roof

Thatchedoof, typicaltradition architecture in La@ai area is used in this proje@@ver 4000 ded leaves are
easily collected from mountairewound area by local community to build a large roof systéth aframe of
bambooto coverthe 2 classrooms
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Bamboo frame with over 4000 dried leawedlectedfrom near mountains
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Overhang hatched roofprovidehigh sunshadingand keep room longer cooler in summer
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Thatched roof as local architecture features in Cao
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& a Bouse keeps cool in summer Miatched roof that last over 20 years and ealy I A y (i | A y
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