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F Garde  Retour d’expérience sur les case studies.
LETCHI international joint Project.

Université de La

Reunion 4 juillet 2016
CAUE, Saint-Denis
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ADEME

Global Alliance
for Bui|c|ings and

Construction Agence de I'Environnement

et de la Maitrise de I'Energie

Towards a Global Alliance for Buildings and Construction
BUILDINGS DAY, COP 21
3 December 2015

Conception bioclimatique en milieu tropical : UN SAVOIR FAIRE FRANCAIS
Développer I'action internationale en zone tropicale

Flagship for sustainable construction in tropical zones

Expertise — sharing best practices and know-how between member countries and
experts

Training - Support national and regional new construction programmes to
strengthen skills of decision makers and professionals

Finance - Collaborate with funding agencies to raise their awareness and support
project preparation and funding

Special focus on : construction of new buildings / bioclimatic buildings / housing
sector
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Programme LETCHI (2016-2017)
Low Energy in Tropical Climate for Housing Innovation

Pays impliqués : Inde, France, Sri Lanka, Thailande, Vietnam
17 experts internationaux

4 “Tasks” :

Task 1 : Etudes de cas (10 par pays) et site web
Task 2 : Cadre réglementaire

Task 3 : Solutions passives et Bonnes pratiques
Task 4 : Promotion des solutions passives

Experts group meeting, La Réunion (30 Juin-5 juillet)

Restitution des travaux : COP 22 (Maroc)
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TEMPLATE COMMUN

Please insert a pian view of the site with the Morth indicated.

The abjeckie o i project s o emphasize persanal development in
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Constructed wetlands system for
leisure and wastewater treatment
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: a a of eaves is trarsparent for accessibility o
daylight.
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Rammed earth and interiocking block is
selected as extenior wall thesmal mass
%o reduce heat gain through the wall.
Natural vendiation and daylight are
wtiized. Use photovoltaic celis as rof
matenial 1o minimize material use and
harvest enengy to use in the project site
Climaing plamt e.g. gariic vine (Mansca
aliacea) is planted as buikding shade.
There are plenty of perennial plants and
shruls near buikding to cool
surrounding air.

The tuilding is 100% natural ventiasion
which is supporied by building raised
Soor system and roof ventilation.

As the building is residential and mainly
usad in nighttime, lighting in daytime is
not neaded.



Solar diagram 7

Toots usad for Dynamic thesmal simulasion [Energy Plus, eic) 7

ENERGY SYSTEME ¥ SYSTEMS
- Inset pictres of he energy Pictre 2
efficient systiems (A+ Spit
Systems units, ceiling fans, light
bulbs, LED efc.)

Picture 3 Pichure 4

ENERGY RE!

Please descrive here Me design ools that have been used © Reguiatony level 7

ventiation and daylight are usilized to
reduce buikling enengy consumgtion.
Constructed wetland is used for water
reatment insizad of elecinc
wastewater reatment system. High
efficency lighting fiure, such as LED
bulb, is equipped more than 70%.
BIPV roof is installed a5 enemy sowrtce
for !e buiiding in the daytime.

Project buiding has low energy
consumpdion as no air condiion was
equipped and use photovoltaic cells
as roof maternal to hanvest energy for
daytime using.

Design team (Architsct, ensrgy conaultancy) :
Insert if possitie the feedback from the design t=am

Usars -
Insert if possible the feedvack fom e users. Do they feel
comfortable in Meir umit T Has a Post Occupancy Survey been

Insert i possible Me feeddack from the mainlenance team. How
does e building operate 7

Othera :
Insert here other comments that are not listed above.

AGLC is located at the #inge of Kao Yai
National Park in Nakom Ratchasima,
Thailand. Since it is remote area,
project i2nds 10 consume less enengy
and produce energy by itsek.

All materials used in the project are eco-
friendly and locally extracted. Bamboo
5 2 rapid growth plant is used as 2
common furmished materal.

Insert picture

Insert picture
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Example(s) of Indian Case Studies

Auroville Consulting
June 2016

LETCHI Experts Group Meeting | 30 June-5 July 2016 | Saint-Pierre, La Reunion
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Climatic zones
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Climatic zones

Bamboo Outhouse
Surat

Brick Kiln House,
House of Stream
Alibaug

Beach House

Devgad

]

.i
Farm House |
Nadhawade ARABIAN

SEA

House of 5 elements, Mallikarjun, Bamboo Symphony
Bengaluru

Shakira Residence

BAY OF ?ENGAL
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30°N

Fort House

23.5°
' Hyderabad

20°

Arati 3, Humility, Realization, Vikas Community
Auroville

LEGEND ‘
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E= mooeraTe

Kannur

House of Bhooshan Family

Mysuru

] 7/ coLp AN‘D SUNNY

|
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b

10°

Golconde, Marianna’s House, Growing Towards
Puducherry

Centre for Hope

LETCHI Experts Group Meeting | 30 June-5 July 2016 | Saint-Pierre, La Reunion
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Arati 3, Auroville (lat :

« Open terraces surfaced with reflective ceramic tiles to reduce heat island effect
and exhibit high reflectivity

* Inset balconies and verandas provide self shading

LETCHI Experts Group Meeting | 30 June-5 July 2016 | Saint-Pierre, La Reunion 11
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Arati 3, Auroville

« (Cross natural ventilation

E srumnmml

P

L
TWO BEDECOM UNIT SINGLE BEDROOM LUNIT

LETCHI Experts Group Meeting | 30 June-5 July 2016 | Saint-Pierre, La Reunion 12



Dr. Atch - Example(s) of case Studies in Thailand.
Sreshthaputra
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ARSOMSILP INSTITUTE OF THE ART (lat : 13°N)
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= 1,100 m? Architecture school with a
concept of learning by doing. Community

improvement projects.
= Located in suburban Bangkok
= Sustainability is a core

= Materials and construction methods of Thai
traditional architecture

14
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ARSOMSILP INSTITUTE OF THE ART

Raised floors provide natural ventilation.
Low-heat capacity reduce heat absorption.

Green area & water pond at 80% of site
provide microclimate adjustment and
stormwater retention.

Reused old timber.
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ARSOMSILP INSTITUTE OF THE ART

= Split-type A/C for flexibility of use
with natural ventilation.

= Maximize solar shading.
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SAMUI INTERNATIONAL AIRPORT (lat : 9°N)

= 9,600 m2 on Samui island

= Shallow ponds as stormwater retention,
recycled water collection, evaporative
cooling

17
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= Rapidly renewable and regional
materials

» Thatch and Bamboo roof
= Coconut trunk for column cladding

18
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SAMUI INTERNATIONAL AIRPORT
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= Natural ventilated with high roof
=  Minimize wall to allow cross ventilation
= Daylight is utilized

19
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Rahula Attalage
Deputy Vice Chancellor /
Senior Professor

&

Narein Perera  July 2016
Chartered Architect /
Senior Lecturer

Example(s) of Case Study in Sri Lanka

University of

Moratuwa
Sri Lanka

LETCHI Experts Group Meeting | 30 June-5 July 2016 | Saint-Pierre, La Reunion
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Climatic Zones and Selected Case Studies

Hatton National Bank - Jaffna / N \
Sri Lanka GermanTraining Institute \ /
Kilinochchi S

Social Housing - Ipalogama

Benedict X VI Cultural Institute j‘,

Samuel House the Urban envelop

"BIRD CAGE" Ramanayake Residence

SOLIS ORTUS- Gabriel Residence
RNA Multipurpose Office/Residence
Nanoscience Centre of Excellence

House on a Hill - Horana
"Awasage"-Buddhist Monks' Residence

[ Tropical savanna, il Monsoon Climate (Am), [ Temperature oceanic climate (Cfb), [Jl| Equatotial Climate (Af)

LETCHI Experts Group Meeting | 30 June-5 July 2016 | Saint-Pierre, La Reunion



Synthesis of passive design strategies

)

East west Oreintation v West East Oreintation ¥

North South Oreintation X South North Qreintation 3¢

egy One-Site design

T
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Strategy One- Start at the Neighbourhood ,Site

Strategy Two- Shade (Avoid Sun)
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Strategy Three-Ventilate thoroughly

Strategy Four- Choose materials wisely

LETCHI Experts Group Meeting | 30 June-5 July 2016 | Saint-Pierre, La Reunion
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Social Housing for War heroes : Ipalogama (lat : 8°N)

Neighbourhood scale -
Street canyon is oriented northeast-

southwest while houses are coupled e
and staggered. > 2| I
Roof : Terracotta tiles
Walls : 22,5 cm thick brick walls

Natural cross ventilation

LETCHI Experts Group Meeting | 30 June-5 July 2016 | Saint-Pierre, La Reunion 23
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Case study - ‘Solis Ortus’ - Gabriel Residence

o to connect to the environment, in sites
deeply embedded in the urbanised :
and rapidly urbanising “grid” of
Colombo

o integrating the environment without
the heat, humidity of the tropical
context

o the building envelope is cognizant of
its immediate function of sheltering the
internal spaces, as well as their impact
on future usage patterns.

o Cavity walls that ease the heat gain -
left bare, freed of the need to paint
over reducing life-cycle cost, inviting
to the touch, changing colours and
how it is perceived with the rhythm of
the sun

o insulated roofs, with PV panels that
render the naturally lit, naturally
ventilated house a net-zero energy
entity

LETCHI Experts Group Meeting | 30 June-5 July 2016 | Saint-Pierre, La Reunion 24
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o The shaded building
envelope is the
strongest element in
the design

o Screens and
extensive vegetation
use enhance and
facilitate the
approach

o The focus is on life
cycle cost, with
materials and finishes
that need little
maintenance and no
need for periodic
painting etc.

LETCHI Experts Group Meeting | 30 June-5 July 2016 | Saint-Pierre, La Reunion 25



13/07/2016

ENERTEAM
Ma Khai Hien EXAMPLE(S) OF CASE STUDIES

Vice director/Energy  VIETINAM
efficiency expert

&

Nguyen Ngoc Tu
Architect/urban designer

LETCHI Experts Group Meeting | 30 June-5 July 2016 | Saint-Pierre, La Reunion



CLIMATIC DATA
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LOCATION & NATURAL PHYSICAL DATA

LOCATION @/ \ /"{73/ TRUNG QUOC
Wt <

In the easternmost country on the \J? 1 w Ty

Indochina Peninsula in South East Asia R = 4

Latitudes 8° and 24°N, and the longitudes o A

Ddo Hai Nam

102° and 110°E.

AN . BIEN DONG

The climate includes subtropical to A%\
tropical climate. With 02 main regions . K B
i

- Northern region Climate zone: From 16°N
latitude (HaiVan mountain) to the North

- Southern region Climate zone: From 16°N (/
latitude (HaiVan mountain) to the North. |

Area 331,210km?
lts coastline is 3444km

LETCHI Experts Group Meeting | 30 June-5 July 2016 | Saint-Pierre, La Reunion ‘ 28



CLIMATIC DATA

.. HANOI
L 210142"N

= 105°51'12"E

.Prevailing wind is
from SE, Sin

in Winter

HOURLY AVERAGES

== DRY BULB

summber; N- NE

NHATRANG

; - 12°17'16"N
ST 109°11116"E

A~ Windin whole year
A\~ Westwind is hot
E, NE Wind is cool.

=—WET BULB
(degrees C)

TEMPERATURE: ‘

PRVASA S SSANPAN

o
|

1 iy
e ﬁ e ls) o o
R

ul - Aug Sep

The aver. rainfall is 1,680 mm/yr
Aver. temperature: 23.6°C
Mean RH of 79%.

The average rainfall is 1,280mm/yr
Aver. temperature is 26.3°C
Mean RH 79.5%.

5 July 2016 | Saint-Pierre, La Reunion
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HCMC
10°46°10"'N
106°40°55"E

The wet season: May-Nov

Dry season: Dec to Apr.
4 Prevailing winds

/, Also S &SE wind (Mar to

May).
HOURLY AVERAGES
TEMPERATURE: RADIATION
——DRY BULB oL .
DIR I
——WETBULB —
1 (degrees C) Whisq.mi N
N AN VAN A A A s
IAVAY \J AVATATAWAWY/
N~ T
A

f

—
——

Jan. oo o or My Jun £ Aug Sep Oct Nov Dec

Aver. temperature is 27°C
Mean RH is 79.5%
29

"B W&SWwind (Junto Oct);
N & NE wind (Nov to Feby);
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HANOI CLIMATIC DATA/PSYCHROMETRIC CHART

DRY-BULB TEMP
{(degrees C)
0%l <o
31% [ o - 22
22 - 24
56% [l 24 - 38
0% [l =38

RELATIVE HUMIDITY

100%

80%

DESIGN STRATEGIES: JANUARY through DECEMBER

21%
26.4%
1.5%
0.0%
1.1%
9.0%
10.0%
16.7%
1.7%

1
2
3
4
5
6
7
8
9

Comfort (185 hrs)
Sun Shading (2310 hrs)
High Thermal Mass (129 hrs)

High Thermal MassiNight Flushing {0 hrs)

Direct Evaporative Cooling {100 hrs)
Natural Ventilation Cooling (789 hrs)

Fan-Forced Ventilation Cooling (874 hrs)

Internal Heat Gain (1460 hrs)

Passive Solar Direct Gain Low Mass (152 hrs)

4.3% 10 Passive Solar Direct Gain High Mass (378 hrs)

0.0% 11 Humidification {0 hrs)

0.0% 12 Wind Protection (0 hrs)
56.3% 13 Conventional Air Conditioning (4933 hrs)
13.3% 14 Conventional Heating (1163 hrs)

100.0% Composite of Selected Strategies

15

WET-BULB
TEMPERATURE
DEG.C 25

.028

.024

.020

.016

.012

.004

HUMIDITY RATIO

=——

10 15 20
DRY-BULB TEMPERATURE, DEG. C

10 -5 0 5 25 30
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CASE STUDIES
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2.1. BUILDING DESCRIPTIONS 13/07/2016

Palm tree 21°N Trung Yen Plaza Mulberry Lane

Residential buildings for low and medium
income people in 03 cities of Vietham:
Hanoi, Nha Trang, HCMC

Jum“{..f T

LTI

Lotus Apartment e Thanh B Le Thanh Twin Tower  First home, Thanh Loc
LETCHI Experts Group Meeting | 30 June-5 July 2016 | Saint-Pierre, La Reunion 32




LETCHI Experts

Pemhouse 16331782

Totl rsmber of units : 13
Kumber of storeys : 19-22-25
Kumber of apartments: 1500

PALM TREE RESIDENTIAL AREA / Hanoi, Vietnam

=
=

_5
=
F
=N
=J

Project: Palm Tree Residential Area, Ecopark, Hung Yen
Building inwestor: Viet Hung Company (VIHAJNCO)

Architecturs designer. Kume Sekkei

Total land area 40, 100m2

Ecopark blocks were designed in accordance with the funcional
city mode| with full ufiifies. The buildings are covered by frees
surmounding and water ponds, which are combined harmonizing
between diizends and nature.

The investor also create new bus Bnes for cifizens and visitors. So
that the distance between ecopark and dty center may be not a
frouble for citizens to come.

13/07/2016
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1 - Technical roof for msulation

2- Non-baked brick from recyded
material with low U-value for better
insulation, (mova motar)

3 - Balcony ag solar shading in some
Spaces

4 - Vegetalsation of the
surroundings

5 - Water Efficient equipment

& - Evaporated cooling

7 - Natural ventilation for all main
function spaces/auxiliary spaces
8 - Daylighfing for all main function
spaces/auxiary spaces

34
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To avoid the use of air-conditioning,
insulaton roof, cross venation by
ventilation defiz/gaps, reduce heat,
orientation according to prevailing
winds. The large and dense garden
and vegetalisation of bullding access
permit to Bmit heat accumulation.
Artificial lights are reduced to
accurate requirement. And water
ponds for evaporate cooling.

gapsiclefts surrounding can get more
daylighting and wventilation into
auxiliary space (restroom, kitchen_..).
Therefore most of spaces have
natural ventilation and daylighfing.




LA SUITE ? ANALYSE DES PROJETS

Analyse en cours des projets en terme de :

Solutions passives

Systemes a haute efficacité énergétique

Energie renouvelables

Retour d’expérience. Suivi, POE

LETCHI Experts Group Meeting | 30 June-5 July 2016 | Saint-Pierre, La Reunion
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MERCI
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