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Reason lack of on-site investigation

e Current Green Building doesn’t require after
built performance

* Building steak holder doesn’t want to
responsible for actual performance

* |[nvestment recovery term is quite short
* Movement of personal information protection

13



Energy for Building

Air conditioning is one of the most factor for
ouilding energy consumption

EQ should be discussed at the same time for
numan well-being and productivity

Importance of Asia is increasing in terms of
global sustainability

Green building movement in Asia is spreading
but design methodology follow Western and
actual performance is not verified

14
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Energy supply situations & basic policies of ASEAN

Fnergy situations in ASEAN countries
- it is expected that the demand for primary energy will
increase by 2030s because of GDP growth and urbanization
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Collaborator in Asia
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OTTV:Overall Thermal Transfer Value

The current OTTVi formulation (DEDE, 2007)

OTTV, = EUW)(l - WWR)(TDEJ +EU : )(WWR)(AT}rEWWR)(SHGC)(SC)(ESR)]

Heat gain through the opaque wall via a conduction process

[ J
Heat gain through the window by conduction

[ J
The solar transmission through the window.

OTTVi = Overall Thermal Transfer Values (W/m?)

Uw = The overall coefficient of heat transfer for the opaque wall (W/(m?2. °C))
WWR = The ratio of window to the total wall

TDeq = The equivalent temperature across the opaque wall (°C)

Uf = The overall coefficient of heat transfer for the transparent and glass wall (W/(m
AT = The temperature difference between indoors and outdoors (°C)

SHGC = The solar heat gain coefficient of the glazing

SC = The shading coefficient of the external shading device

ESR = The effective solar radiation on the window. (W/m?)



Singapore Malaysia Thailand Philippines Jamaica Hong Kong
Latitude 1°20° N 37N 13°41° N 14°35' N 17°56" N 22°18' N
(city) Singapore | Kuala Lumpur Bangkok Manila Kingston Hong Kong
Year adopted 1979 1989 1992 1993 1992 1995
Status Mandatory Voluntary Mandatory Voluntary Mandatory Mandatory
OTTYV limits
for walls _ Tower: 35
(Wim) 45 45 45 48 55.1-67.7 Podium: 80
OTTV limits | 45 (max.U- | 25 (max.U- | 25 (max. U- Max. U- (average for
for roof value if no value if no value if no value if no 20 walls and
(W/m?) skylights) skylights) skylights) skylights roof)
TD,, for 10-15 19.1 a 9-18 1265a(offee) | Cories witha | 14-7.5
walls (K) 5.4 a (hotel)
'(FKD)q forroof |  16.24 16 - 24 12-32 — varies with e | 7.9-18.6
DT for walls 5 neglected 5 3.35 (office) vaﬁe§ by neglected
(K) 1.10 (hotel) location
DT for roof - varies by

5 neglected 5 neglected

(K) ’ location ¢
Average SF 161 (office)
for walls 130 194 160 142 (hotel) 372 160
(W/m%) 151 (store)
Average SF
for roof 320 488 370 - 435 264
(W/m")
Consider
exterior Yes Yes Yes No Yes Yes
shading?
Daylighting No Yes (10% or N/A Yes (10%) | Yes (7.5% or No
credits? 20%) (10%) {

30%)
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Source: Ministry of Construction, IFC, Solidiance, 2013

o)—>B)L

Year Government GB rating system GB rating system
Code & Standard Domestic International
QCVN - Energy Efficiency
2005 |gyilding Code (v.1)
2007 VGBC was established LEED in Vietnam
1010 Law on Energy Efficiency LOTUS Green rating
and Conservation system (pilot)
Green building council
2011 Vietham was established
(Ministry of Construction)
1013 QCVN - Energy Efficiency LOTUS Green rating
Building Code (v.2) system (v1.1)
2014 EDGE

|

QCVN (09:2013)

J

LATUS (2013)

LEED
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Sectors doing green Total: 41

RKROEZEEE  1BEYEE Factory
A A
r g B
Office
Codes and Green Building
Regulations Benchmarks

adoption has been
limited with certified green buildings

20

Baseline
buildings
model

typical building practices
EEEEEEEEEEEEEEERN

Number of LOTUS
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Market leaders

ot meeting codes and regulations
Numbers of building
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% | anill

Building Stock Distribution 2005 2007 2009 2011 2013 2015
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Country India China Australia Malaysia
Green Building Energy Conservation Green Rating for Integrated Habitat |Chinese Green Building .
System / Code __|Building Code (ECBC) Assessment (GRIHA) Evaluation Label green star Green Building Index(GBI)
Nz ‘ —
Symbol mark I" Oreenstar moreen
@il Energy Conservation .!I“llﬂlllﬂ
A Building Codes (ECBC) TSR MNindex
Number of
application {Until  |? 575 (2015) - 712(2016)
XX year)
Number of
certification(Until  [? 74 (2015) More than 50 (Until 2010) |- 340(2016)
XXX year)
LOTUS
/L _——  __— |\ \ = ]
CGBL-3 | T —
Green Mark |
— __——————— __|_— |
Green Star
N N o~ N\ ——
G-SEED
| — - _ __— ____————— — |
LEED | ‘/(
— e e e e AN
BREEAM
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
B Manegement mIEQ I Energy
Transportation B Water ® Material
B Land Use and Ecology H Pollution B Community
B Climate Change Adaption M Regional M Innovation

ZREEIZBITAERIINTA2RBNEE
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AT SRA T XEIL

Building CA CE ocC PV VN

Total stories 23 27 19 25 27

Total area [m2] 28,000 22,500 34,640 61,400 40,000
Typical office [m2] 981-1265 834 980 2090 1520

Net floor area 879 644 919 1684 873 (1237)
Celling height [m] 2.65 2.65 2.65 2.7 2.7
investigated area [m2] 239 (507.6) 403.2 662+115, 542 392

Number of n n

investigatec?(;izza = 36 40 o4 192 39

AC systerm Individual Central Individual Individual + central Individual
Ownership Private Corporate Corporate Corporate Government
Age(yr) 2010 2009 2002 2013 2009

BMS system yes yes yes yes yes

Facade double glass brick + singer glassbrick + singer glasssinger glass brick + singer glass
Electric capacity 2000+1600KVA 1250KVAx2 16000KVAx2 2500KVAx2 N/A
Occupants density 100% 90% 100% 70% 80%
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ERIRIE

D Interior () Perimeter -

Air temperature and Humidity | =——=

| Vertical temperature distribution

—
“*«::E

i E — 2100mm
Couple wire  Data logger Temp / Humidity / CO2 === - +o0omm
(sensor) Sensor & logger __— Pole
i__I_B_féé_lz_Bé_l_l_t_éﬁ_{p_é_r_a_t_t]fé_m"""mi Wind speed (D only)

; i M 600mm
i 3 5

Temperature | ‘Wind speed Tripod

| sensor & logger: sensor & logger 100m
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Four electric power need to be measured for the
target office separetely

1- Lighting

2- Electrical outlet

3- Air conditioning indoor unit

4- Air conditioning outdoor unit

Clamp sensors will be installed to each electrical
system, and 1-2 power loggers will be installed for
them.

Power logger
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DOUBLE CLAES
CONCRETE (I
No external &
Shading devices DOUBLE GLASS

singer glass

J’[ﬂ Concrete material

-

SUNBSHADE BAR
No external Reinforced structures concrete
_________ DR | Shading devices
singer glass Poor insulation material

Poor Airtightness
brick material

Poor Shading solution
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The occupancy profiles =
(n=244) Overall clothing rates
Gender Mzle Female Average frequency
Summer 0.698 0.604 0.653 71.9%
= Male 50% uFemale 47% = Unknown
Total Winter 0.792 0634 0.707 63.0%
SUMIMET S, ... 80 summer
o g %70
0 0 1 1 1 260 clo = 0.653
- e [
Fig4.26 840
Se0 1]
s / o Male
Age Average age is 30.2 yr §20 }} -+ Fermal
- > =10 ema
Total s 4} .*.J"‘
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[ i — §1o / . N
PV s A a8 clo=U.7u/
EO mu
0% 25% 50% 75% 100% E. P do
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Thermal sensations vote (n=244) . DS W T |

-
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>

= winter B summer
10

=0 64.7%

=50 \

§40 I I 47.8% TP: how would you preference to fell?
—
N
—

Thermal sensation "
(TS) 7S8: How do you fell the present temperature of this room?

:l 30
g 20 i

3 271 0 [ 2 3
cold Fie 31 hot
70
60 Thermal preference
= (TP)
éig 63.2% \ 55.4%
g = (i ]
S 30 —
o
o 20
10 T
0 — 38.2% voted on the cooler side in summer
-2 -1 0 1 2 ] .
2.94% felt cold discomfort in summer.
uncomfortable comfortable
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Correlation between temperature and occupants’ thermal sensation

Thermal sensitive Humidity

hot
warm

slightly warm

neutral

slightly cool

cool

cold

How satisfied are you with thermal environment?

oPV u satisfield
5/07
Thermal Comfort
highly satisfied 7l (A @ (OWM 33% 43%19Y
satisfied ol dDe @ O C.. IS/ TATY)
neutral Bl ) g( J(A ". vy O (O 40% 60% Of
dissatisfied 23 20 (O 25 O 26 O27(0) 28 I %, 60% 189
highly dissatisfied T 20 @ A 429, 42%179



80
When applying this Graphic per Section 5.3.1, use Operative Temperature determined
in accordance with Appendix A. Graph cannot be applied based on dry bulb ! . . | | . | 1
temperature alone. Also required are Section 5.3.4 Local Thermal Discomfort and 5.3.5
Temperature Varations with Time. - 024
If the following requirements are not met, use Section 5.3.2, the Analytical Method - ‘ i - . - . \
or Section 5.4 for Naturally Conditioned Spaces: 14
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For design compliance requirements, see Section 6 and
for evaluating occupied spaces, see Section 7.
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The analytical method per Section 4 4
5.3.2 is required for humidity rati ! - . ! | ! | ! | =
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Comfort zone moves left with: ™ | ' ' for air speeds over | | | Comfort zone moves right with:
|_~ +Higher clothing 0.2 m/s and to ) » Lower clothing 1 o0

+ Higher metabolic rate increase the upper 4 » Lower metabolic rate '

- Higher radiant temperature i t T operative
" See Section 5.3.2 ‘ N temperature limit ‘ Si ngapore

I

1 sl due to elevated ai 004
>‘< >‘f<¥ \ speed. @ Malaysia
/”)i . : ® Thailand -
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OPERATIVE TEMPERATURE (°C) 7 1
(%2 Dry bulb + Yz MRT for still air)
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source: energy and building 48 (2012) 155-167
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Characteristics =~ Parameters QCVN LOTUS LEED Desgin
Indoor thermal  1emperature ("C) 23-25 23-26 21-26 22-25 21-27
conditions Relative humidity (%) 60-70 60-70 55-65 55-65 55— 65
Occupancy (m2/person) 8-10 8-10 20 9.38 9.38
Ventilation rate (m3/h/person) 25 25 35 25% 25
Indoor design | /¢ /person 6.9 6.9 8.5 6.9% 6.9
conditions
Lighting power density (W/m2) 1 1 8.8 35 3.5
Equipment power density (W/m2) 12%% 15 15 " "
Wall heat transfer coefficient (W/m2K) 1.8 1.8 3.293 3.02 1.8
Roof heat transfer coefficient (W/m2 K) 1 1 0.273 0.31 0.31
Envelop features Window heat transfer coefficient (W/m2 K)  3.24 3.24 3.24 56 3.24
Shading coefficient (SC=SHGC/0.86) 0.46 0.46 0.25 0.6 0.25
Window—to—-wall ratio 0.4 04 04 0.4 04
System type VRF VRF VRF VRF VRF
pir conditioni"& s oolings’ COP 284 284 3.05 3.05 2.84
heatings’ COP N/A N/A 3.2 3.15 3.2

* the actual value is not available, the value was used from QCVN

*% value is not available on building codes, the value is refer from general information in Vietnam
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Typical offices for baseline model

\/

perimeters side

roof floor | v |457Tm
s ]
0 |
g core side
5 I m
/L - ————-- 4‘] _____ - -
— —permmeter.
s w m

| l !
offices ‘ ;’ STe

Fig3.1

Location: Hanoi (latitude °N, longitude °E) Weather EPW data
Building type and stories Office building, 20 stories above ground

Floor area: Total gross floor area = 21.320 m2

Air—-conditioning area = 21.320 m2

Dimension and heights: 41 m x 26 m (square); floor to floor = 3.6 m; window height = 1.44 m; window to wall ratio = 0.4
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EUI [kW/m2/year]

O Heating B Cooling OLighting OEquipment OFans
160 14.6% Difference between the
2.7% =70 9.1% existing baselines and the
140 , . o actual condition
120 *
S R 33%
100 ' v ‘ l ' l Baseline Desgin
80 P P ' buildings condition
| Y s ’ model model
60 ‘
40
20
0
LEED LOTUS QCVN Actual Desgin Fig3.5-4
% increase LEED LOTUS QCVN Design
Heating load % -0.1 0.9 1.8 2.2
Cooling load % -5.8 0.5 -1.0 -19.1
Lighting % 8.3 11.3 11.3 0.1
equipment % 8.8 8.8 2.2 -4.4
Fans % -8.6 -6.9 -5.2 -11.9
Total % 2.7 14.6 9.1 -33.1
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