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Site plan & Bird view

Vinhomes Smart City
214 Ha Land
150.000 Citizen
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Source: Vinhomes Source: Google Earth

WY TOBIAS KUESTER-CAMPIONI, APRIL 2024

TU DORTMUND UNIVERSITY RESEARCH GROUP OF SPATIAL INFORMATION MANAGEMENT AND MODELING - R



Supported by:

* Federal Ministry ——
for the Environment, Nature Conservation, ﬁ
Nuciear Safsty and Consumer Protection B o do rtm und research group
PROTECTION in Germery of spatial information
— U I"\ |Ve ) |ty management and modellng

f
RTTIN WO r : W/ i VinarouP
based on a decision of RS &t °‘&: &3 ’,. 3 .: fors, s / 8 : &
the German Bundestag B 4 . o _ v f - ey P,
a 2 1 o .oy o5 SIS i WA . i
e @ Vogne Y LT o ;4 A tet. ™ Ts S FEmuEE B .:-" o b Ly i . L]

TONKIN

Building Information Board:

@ Length: 70,80 m
® Wiath: 37,35m
@ Height: 139,00 m
® Hoor area: 1.217,90 m?
® Gross floor area: 46.279,80 m?
® Umbauter Raum: 160.870,99 m3
® Hoors: 39 (. rooftop)
® Residential floors: 38
® Retal floors: 1
® Apartments: 602
® Studios: 114
@ 1BedApt: 112
® 2 Bed Apt: 301
@ 3 Bed Apt: 75
® Residents (fix): ~1.917
® Residents (flex): ~100 (Maid / Family / Service staff)

@ Construction Material: ~ Concrete, Bricks, Cement plaster,
Ceramic, Stone, Metals, Glass,
Paint, div. Plastics

Quelle: BIM Planung, RIM
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Tonkin Tower 2

Roof Top:
LoRaWan Gateways
Transmitting big data to
application server

o yrnoal)

Roof Top:
Covered by technical
equipment of HVAC, Water,
Fire Fighting, Piping
lapprox. aranged)

Facade Elevation

Facade:
LoRa End Nodes
for micro climate monitoring,

Temperature & Humidity
[eversizs symibol)

Basement:
Wilo SE
High Efficiency Pumps
[oversize symbol)

VinGgrROuP
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Source: RIM
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TONKIN 2 - FOCUS

Micro-Climate Dynamic: Building Materials:

Source: RIM, WILO
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BLiG PLCTURE

NO2 - Nitrogen Dioxide concentration in northern Vietnam

z Bulb Temperature (C)

<7 11 14 18 21 25 28 32 35 >39

0k

Oct Nov Dec

Sentinel-5P tropospheric NO2: 8 - 21 Apr 2019

>

Tropospheric NO; (pmaolim®)

Leaflet | © OpenStreetMap confributors, © CartoDB, Sentinel data, S5P-PAL Source: RIM
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CaTY ENVLAIRONMENT

Normalised Difference Vegetation Index (NDVI) vs. Land Surface Temperature

Distriels
. BaBinh
Gidy
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Hai Bi Trirng
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Source: RIM
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SOLAR RADIATION ANALYSE

Solar potential, Monthly solar radiation, 24hrs albbsolut Sunshine in June and annual solar radiation Hanoi

Monthly solar radiation for different
facade orientations

3,4 kWh/m?

Annual solar radiation

7,8 Sun hours

.
0 kWh/m? 1.7C0 kwh/m?

Source: RIM
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ENVELOPE SUIRFACE

Brick Masonry w/ cement plaster - 150mm

® Bricks: 1,0m3 =1.000 pcs. =1,5mt D .
5.000 m3 = 5,000.000 pcs. 5.000.000 pcs. = 2.570 metric tons COzeq / year
5.000m3 =7.500 mt

1,0 Stk. = 0,000514 metric ton COpeq

Source: RIM

Wall surfaces

Source: https://www.ccacoalition.org/en/resources/emissions-brick-manufacturing-industry-book-chapter
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ENVELOPE SUIRFACE

Brick Masonry w/ cement plaster - 150mm

® Bricks: 1,0m3 =1.000 pcs. =1,5mt D .
5.000 m3 = 5,000.000 pcs. 5.000.000 pcs. = 2.570 metric tons COzeq / year
5.000m3 =7.500 mt

1,0 Stk. = 0,000514 metric ton COpeq

VIGLACERA

Wall surface material Source: RIM, Wienerberger, Viglacera

Source: https://www.ccacoalition.org/en/resources/emissions-brick-manufacturing-industry-book-chapter
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Building framework

@ Bvaluation

-

M T i ———— M W W W W

Concrete Frame Work
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e up to 30% - 40% cement reduction in slabs, floors, foundations

16.932m3 = 42.330 mt concrete (one tower) and basement walls.
33.864t = cement share ¢ Higher stability and durability
= 20.318400 kg COzeq/ year e Less Building load (earth pressure)

= Bubble Deck, UBoot, Unidome Faster construction

—

[ TII TN EEEEERRRR R L]

Source: RIM, Unidome

Source: https://baustoffbeton.at/fag/wie-viel-co2-entsteht-durch-beton/
Source: https://gccassociation.org/sustainability-innovation/gnr-gcca-in-numbers/
Source: https://www.baunetzwissen.de/beton/fachwissen/herstellung/betonherstellung-und-klimaschutz-7229519

Source: https://www.researchgate.net/publication/

350823893_C0O2_EMISSION_ASSESSMENT_FOR_RICE_HUSK_ASH_IN_CONCRETE_ON_ENVIRONMENTAL_APPROACH
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WINDOWS & FIRAMES

® Quantity: 1175 pcs.

® Window frame: Aluminium, dark grey, powder coated (Jotun Grey 1301), NOT insulated
® Glass: 2-layer 4mm Tempered Glass with film (Safety glass), total thickness 8,38 mm, NOT insulation glass
® Manufacturer Xing Fa (China)

Windows, Doors and Sliding Doors Source: BIM Planung, RIM
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COOLING I4dVAC

Source: daikin.com

':;lidea

\

W/YEAR

P 0 oy T oy T e o g T ey T gy T e T ey T

60KW outdoor unit Source: midea.com
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Water tanks on roof Source: RIM
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TONKIN 2

Skeleton System =
Reinforced Concrete

Vascular System =
WILO SE

Skin =
Building Envelope

Micro Climate =
Comfort Zone

Source: Getty Images, St. Joseph Hosptital
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UNIVERSAL TIHERMAL CLIMATE INDEX

our thermal comfort, what is within the acceptable

REFERENCE: {EFERENC MICROCLIMATIC UNIVERSAL THERMAL CLIMATE INDEX

METEOROLOGICAL DATA INPUT {IUMAN BOD ABOLISM MODELING UTCI:
Equivalent Temperature (°C)

oo

at production
ed by shivering
wetness
Skin blood fiow
Cardiac output

p———

walking 4km/h (135W/m2)

Humidity (rH, Pa) 7§ |4 / Climate
Tr=Ta, va1om= 0.5 m/s
rH = 50% (Ta<29 °C)
Pa = 2 kPa (Ta>29 °C)

REFERENCE:
CLOTHING MODEL INPUT

Extreme Cold Stress

Source: RIM
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AMBIENT TEMIPERATUIRE SIMULATIONS
UTCl on 1,4 m above ground

-i urer
B unoer 29.7°C

q B 297 w 305°C
< [ 305w 314°cC

I 37.4°C

strong heat stress

[ 314 w3235

moderate heat stress

374 w 35.1°%C
39.1 v 40.8°C
40.8 o 42.5°C
42,5 te 44.3°C
44.3 o 46.0 °C

323t 33.2°%C

=
[ 32w340°C

] 3.0 349°C

LM

34.9 to 35.8 °C severe heat stress

==
Bl 358w 366°C
[

over 356.6 *C

46.0 to 47.7 °C
47.7 w 45.5°C
49.5 o 51.2°%C

strong heat stress
aver 51,2 °C

I

extreme heat stress

Min: 28.8 °C i 1 BRI L — Min: 35.6 C
Max: 37.5°C o ’ E : T Max: 52.9 °C

3

unter 29.8 “C

29.8 bis 30.4 °C
30.4 bis 31.0°C
31.0bis 316 °C
31.6bis32.2°C

i

moderate heat stress

32.2 bis 32.8 *C
32.8 bis 33.5 °C
33.5bis 34.1 *C
34.1 bis 34.7 °C
Uber 34.7 *C

[

strong heat stress

Source: RIM

TU DORTMUND UNIVERSITY RESEARCH GROUP OF SPATIAL INFORMATION MANAGEMENT AND MODELING - RIM TOBIAS KUESTER-CAMPIONI, APRIL 2024



Supported by:

* Federal Ministry
for the Environment, Nature Conservation,
Nuclear Safety and Consumer Protection

based on a decision of
the German Bundestag

- dortmund
" | unlverlty

WIND SIMULATION

ENVII-met simulations 1,4 m and around research buildings

3'00 PM, 1.4 m above ground

research group
of spatial information
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Windspeed

- < 0.0 m/s

0.3 mfs
0.7 mfs
1.0 m/s
1.3 m/s
1.6 m/s
1.9 m/s
2.3 m/s
2.6 mfs
>29m/s

Min: 0.0 m/s
Max: 3.2 m/s

r I m W' lo VineROUP

I VINHOMES

Windspeed

<04 m/s
0.7 m/s
0.9 m/s
1.2 m/s
-1.4 mj/s
1.7 mjs
1.9 m/s
2.2 mjs
- 24 m/fs
>2.7m/s
Min: 0.4 m/s
Max: 2.9 m/s

Windspeed

<0.2m/s
0.5 m/s
0.8 m/s
11 mfs
1.4 m/s
-1.7 m/s
2.0 m/s
2.3 m/s
2.6 m/s
>29m/s
Min: 0.2 m/s

Source: RIM

TU DORTMUND UNIVERSITY

RESEARCH GROUP OF SPATIAL INFORMATION MANAGEMENT AND MODELING -

RIM

TOBIAS KUESTER-CAMPIONI, APRIL 2024



Supported by:

* Federal Ministry )
for the Environment, Nature Conservation, “ . d 0 r'tm u nd research group |

Nuclear Safety and Consumer Protection ENVIRONMENTAL ¢
PROTECTION (»

of spatial information

E U n |Ve rS|ty management and modeling |
based on a decision of -\_ . : ; I " g b, s ¥ " ; bt . [P u { ‘~‘_ J .. / / ..II;" § / / Y £ - y / VA, VINERDUP
i iR SV €8 \/IN HOMES

SCENARIOS - WIHAT IF ..

Three scenarios designed on feasibility

Source: RIM
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ENERGY AND TEMIPEIRATUIRE

climate simulations on three level at the facade (Ground, Meridian,

D EOED DD DD DD SRCY B O DD LMD D DB LR DN LD SR DD e

TU DORTMUND UNIVERSITY

Heat flux [W/m?)

Heat flux [Ww/m?]

Heat flux [W/m?]

East Crest- Energy and temperatures during the day
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SIHADING SOLUTIONS FOIR COOLING

What can be replaced? Where shading does make sense?

oAy e
Datail ficor:
Floor cover, laminated wood 5-12mm
Screed 50mm
Reinforced concrete ficor slab 200mm
Air space ca 420mm above
B 12mm ructure
recessed plasterboard 12mm - ——
The Miyawaki method is used to
. . — ) - design a natural diversified forest
Aluminum louver with 45 degree shats - ' y that exerts the necessary cooling
Color tone: powder coated dark gray 1 A : from tha top of the buliding. The
3 - 4 forest consists of native native
e r S . bushaes, shrubs and frees in tha
Exterior wall: . # E 5 . 4 four layers of this "“forest
Cement plaster, extericr 15mm _-. < b =3 s 4 . 4 cultivation method®.
Brick masonry 120mm e \. = - o ) : 4
Cemant plaster, interior 15mm ey Pt B, v i3 After three years of targeted cars
e - 4 {maintenance] the roof forest
; i e i . i 5 ae!l'—sumelmtl, whnln
HVAC air conditioners, wall-mounted on 4 om ; N R e e o - r k : :f:mt;oundarm of tha
anghe profiles - g ¥ . i

% : " Tl Th and the
Sliding door: _— ; ey \ addition of local fruit trees such as
XngFa aluminum frame B0mm, uninsulated. ; 3 ey y o - mange, the roof forest can be
Coior tone: Jotun 1301 Gray e made usable be harnassed.
Glass type: 4mm ESG + 0,38 PVB film + 4mm E8G

The high density generates
- = eoolins. filters air, stores raimwater
and increases biodiversity,

Planter "S" halcony on aasthma! side:
Outer form: R:
B0mm with drainage on the balcony side
Outer dimensions: 1400 x 400mm, length
variabile

w Multilayer structure with v e 1 . 3 = " o Ht S
Drail Sta:l:!le teel pipe d=30mm with dri X ¥ - i Ewick wal 150mm

in: S8 5 P s L0 1 ior, cement plasier 16mm
nose, on the balcony si s } 5 g0, cenant plasier 1amm

. : s | ¢ y \ Detad of met finlos walls:
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1) Ophuapnwn Jaburan, growth height up to \ A 3 - \ / 1 7 y Hoot pretecton
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2) Hunnlnn plant: Nephralepsis Aculfoiu
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hanging length up o sbout 1.5-2.0m, partel . r B _ L Al 2/ / Subanate / 5ol J broken biicss midtue

3) Dracena Surculosa, growth height up to
B80cm, sunny/semi-shade, medium water
requirement

Balcany cesling exterior:
Floor covering, TAICERA G3A528 Tile,
300x300x1Crmim

Screed sloped approx. 35-50mm
‘Waterproofing layer: Sika outdoor waterproofing
Reinforced concrete floor siab 200mm

Cement plaster 15mm
Reinlorced concrele joist 250mm

Cement plaster 15mm

Rainwater downpipe balconies / condensate HVAC

MAlr conditionars, d=75mm
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TestBed 01 - Planning & Engineering
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TestBed 01 - Pilot Green Roof and Facade
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TestBed 01 - Automated Irrigation System + DAVIS Weather station
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TestBed 01 - DAVIS Weather station - data mining
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TONKIN 2 - LoRaWAN System of 26 sensors for relative air humidity & temperature
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