STRATEGI PERANCANGAN

GREEN BUILDING

Baju Arie Wibawa, S.T, M.T
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IEeeeeeeeeessn GREEN BUILDING

| 2010 | 2012 | 2014 | 2015 | 2016 | 2017 Next

Bandung City NeXxt Cities
???

Institutional

Regulation

OTTV Req

Enforcement

Incentive

Applied To

EBCI

Greenship
Rating Tool v.1

<45 wim2

Voluntary

Building (Mew
& Existing)

Jakarta

Provincial Gowt.

Jakarta’s

Green Building

Regulation

< 45 wim2

JKT
Mandatory
in April"12

Building
Construction
Pemnit

Mew Building
=10 KSgm
=50 KSgm

GBCI

Gresnship
Rating Tool
v.1.2

= 35 wim?2

Voluntary

Building {Mew &

Existing)

Ministry of
Housing &
Public Works

MNational Green

Building

Gradually to
= 35 wim2

Target :
National
Mandatory
by 2018

Based on
City/Province's
policy

Building
classification
based on
City/Province

Adrministration.

Bandung's
Green Building
Requlation

-Makassar (South
Sulawesi)

-Swurabaya (East

= 45 wim2 J,a'l.ra}
- Medan (Morth
BDG Sumatera)
Mandatory

in Jan'17 - Semarang ?
- Jogjakarta #
< 45 wim2 - Others ¥
Building
Construction
Permit
< 35— 30 wimz2
-Increase
Building storeys
allowance
- Building &
Land Tax
Reduction

Mew and
Renovated
Building

(= 5 KSqm)




IEeeeeeeeeessn GREEN BUILDING
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JAYA HAYA

DKl Jakarta Government Regulation No. 38/2012
= OTTV £ 45 W/m? (Mandatory for New Building)
* Implementation in DKI Jakarta ~Apr 23,2013

Bandung Government Regulation No. 1023/2016
= OTTV £45 W/m? (Mandatory for New Building)
= OTTV <35 W/m?(Voluntary with incentive)

wwmemwwal & ® - |mplementation in Bandung ~Jan 1,2017




Norman Foster
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Green design / passive design / bioclimatic design

|s not a style ....
It is a design principles
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— PASSIVE DESIGN STRATEGIES:

w Building orientation

Window to wall ratio

Glazing Performance (Solar Heat Gain Coefficient)




ACTIVE DESIGN STRATEGIES:

Highly efficient AC System
Right & not oversized AC system
Heat Recovery/Heat exchanger

rxie (0F Automatic Control via BAS/BMS

High Performance lighting system & design




BUILDING ORIEN




Impact Building Orientation

Surface Exterior Solar incident (W/m2)
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Impact Building Orientation

79.00 Wim?2

The Impact of Building Orientation
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52.43 W/m?2 56.32WW/m?2
WWR = 70%
WWR = 70%
SHGC = 0.6 {panasap) SHGC = 0.6 {panasap)
HVAC COP = 3 {packege system, VRF/VRV) HVAC COP = 3 (package systern, VRF/VRV)
OTTV = 74.47 W/m?2 OTTY = 98.82 W/m?2

IKE = 171.99 kWh/m2 fyear IKE =201.40 kWh/m2/year



ENERGY EFFICIENCY

Building Form & Orientation

Most of the windows are oriented north and south 1o
Z minimize solar heat gain
Opague wall on east and west facades

16 meter G Narrow building form,
B improve daylight performance



ENERGY EFFICIENCY

Daylighting —

Standar illum. : 300 Jux :
Area daylight : 33.00%




WALL WINDOW,




H eat Tra nSfer External heat gain / Overall Thermal Transfer Value

(Externally Dominated Load Buildings)

AR W e

N

Radiation heat gain T~ A X

through windows f 70% to 80% \\
g Affected by SC}SHGC/

Heat conduction ,,f""'"_ T

through windows ."f 10% to 20% \*. AV Y
\__ Affected by U-value / VN

Heat conduction

through walls 0.2% to 5%

OTTV = a{(1l-WWR)}*Uw)*TDeq) + (WWR*UF*AT) + (WWR* SC*SF)



Wall Windows Ratio

WWR: Window to Wall Ratio (%), vaitu persentase luasan jendela kaca terhadap dinding
masif.

Semakin besar luasan jendela, semakin banyak beban panas untuk AC dan semakin tinggi
konsumsi energy.

WWR 20% WWR 33% - 50% WWR 70 %



Window vs Brick

DIRECT
SOLAR
RADIATION

~\_~ LONG WAVE RADIATION

CONVECTION

SHORT WAVE RADIATION

CONDUCTION

Heat Transmission
through windows

40x - 130x

Heat Transmission

through brick walls
1x



Window vs




GLAZING PERFORMANSEE






The Impact of WWR 70% =2 20%

250 Wim?2

74.09 W/m?2 fm

2 5 : :
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E ‘o = 0
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S 5 ° £

1 = %
N = Ly M2
. "~ 25.88W/m2
52.43 W/ m2 -
WWYWR = F0% WWR = 30%

SHEC = 0.6
SHGEC = 0.6 {panasap) (panasap)

HVAC COP = 3 (pack tern, VRE/VRV
HVAC COP = 2 {package system, VRF/VRV) (package system, VRF/VRV)

OTTV = 74.47 W/m?2 OTTY = 26.26 W/m?2

IKE = 171.99 kWh/m2 /year IKE = 142.26 kWh/m2//year



The Impact of SHGC 0.6 = 0.4 {stopsol)

74.09 W/ m?2 56.07 W/m?2
- S £ ?
B - E o0
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' = e 3
il = e ~
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5243 W/m?2 40.07 W /m?2
WWR = 70% WWR = 70%

SHGC = 0.6 {panasap) SHGC = 0.4 (stopsol)

HVAC COF = 2 {package system, VRF/VRV) HVAC COP = 2 (package system, VRF/VRV)

OTTV = 74.47 W/m?2 OTTV = 56.14 W/ /m?2

IKE = 171.99 kWh/m2 fyear IKE=154.02 kWh/m2/year



Best Practices = passive & active

F4.09 mez
= —
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z £
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< 3,
5743 wfmz
WiWE = 70%

SHGC = 0.6 {panasap)

HVAC COF =3
OTTV = 74.47 W/im2

IKE = 171.99 kWh/m?2 fyear

2818 W/ m2
o 6o
b L
E et
o =
[~ By
T =
1 P
20.09 W/m?2
WAR = 20%
SHIEC = 0.4 {stopsol)
HVAC COP =2 HVAC COFP = 5.8

OTTV = 27.86 W/m?2

IKE=151.10 kWwh/m2/year  IKE =129.23 kWh/m2fyear



Model Pemasangan Kaca

The Impact of Building Double Glazing

+ Doesnot improve SHGC/SC (with second layer of clear glass)

+  Improve U-value from around 5.2 W/m°K to around 2.5 W/m°K
*+  Reduce sound transmission by 5 dB (about one third)

Single Pane Double Pane Triple Pane



SHADING DEVICE



Daylighting = light shelves for better daylight distribution

N Return air

thermal insulation 4
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ENERGY EFFICIENCY
Shading & Building Skin

Glass Material » Asahimas 8mm Stopsol Supersilver Grey
SHGC :0.423
U-value o] !
Visible Trans. : 0.226 R
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ENERGY EFFICIENCY
Daylighting

Light shelves

Reduce heat gain

Better daylight distribution

(more uniform and deeper penetration)

|
INSIDE
S e
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e GREEN BUILDING

Gedung Utama Kementerian PU
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Surfoce Exterior Solor Incident (W/m2)

o 8 5 8 8 8

Yearly Average of Surface Exterior Solar
Incident on West, South, East, North, and
Horizontal Surfaces(W/m?)
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135 7 911131517192123
Hourly Data

Original block plan:
Larger area of the building is
oriented to east and west




Building form & orientation = minimize exposure to east and
west solar radiation

Original building form Modified building form

Modified Building form:
1. Reduced surface exposure of the working spaces to east and west sun
2. Narrow building form = improve daylight performance



Daylight Performance = narrow building span & light shelves




Building form & orientation = orienting windows to north and south
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Opaque walls
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Daylighting = light shelves for better daylight distribution

N Return air

thermal insulation 4




L
S
("2
et
(%]
L
=
| ==
(@]
(s8]
=
-
©
abios
["a]
©
¥ ]
QL
=
o
L
-
©
| .
o]
=
L
Q.
N o
K~
S
2
-
o
=
=




Automatic Lighting Control Zone = saving electric lighting energy
consumption > 30%

e |
¥

© Daylight sensors
© Movement sensors



Energy cost Savings
+ IDR 230 mil/mo

Platinum
certification by
GBCI

Winner 2014
ASEAN Energy
Awards for new
Building

Winner 2016
ASEAN Energy
Awards for
Green Building




BEST PRAC
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Kementerian Kelautan dan
Perikanan

OTTV 35 W/m2
IKE 165.28 kWh/m2fyr




GMB IV KKP

KAPAL PINISI






ENERGY EFFICIENCY

Building Form & Orientation

Most of the windows are oriented north and south 1o
Z minimize solar heat gain
Opague wall on east and west facades

16 meter G Narrow building form,
B improve daylight performance



ENERGY EFFICIENCY
Shading & Building Skin

Glass Material » Asahimas 8mm Stopsol Supersilver Grey
SHGC :0.423
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ENERGY EFFICIENCY
Daylighting

Light shelves

Reduce heat gain

Better daylight distribution

(more uniform and deeper penetration)

|
INSIDE
S e




ENERGY EFFICIENCY




ENERGY EFFICIENCY

Daylighting —

Standar illum. : 300 Jux :
Area daylight : 33.00%




ENERGY EFFICIENCY

Cooling kWh/m?/year

C 4?.60) sa@
lighting kWh/m?/year

C 2.76 ) 81, @
Equipment kWh/m?/year

( 40.22)
Others kWh/m?/year

o T

Energy Pedformance Index kWh/m?/year
( 129._09 276.@
Emisi CO2 ton/year




EMERGY EFFICIEMCY

Konsumsi Listrik Th. 2016 {KWh)

Mo

ot

Condifioned Ared
18,695.35 nv

Energy performance Index
155.13 kWh/nv/year

or

124.923 KWh/m2/th (w/o
servers & basements
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—
=
=

G000, 00 1 .00, 0 1 50,000, 00 2000000, 00 250,000, 0 00 00, )



Condifioned Ared

18,695.35 nv®

Energy performance Index

134.30 kWh/m?/year

or 124.93 kWh/m2/th {(w/o servers &
basements

Greenship Gold Certified
No additional Cost

Penghematan:

Listrik:

{225 —124) x 1450 x 18695 =

Rp. 2.737.882.750,-

Air:

(50-22,69) x 1.408 x (12,500 — 5000) =
i%npzss, 167,360 (PAM)
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Pertamina Energy Tower

INTERIM SCHEMATIC DESIGN PRESENTATION
NOVEMBER 12, 2013

I) PERTAMINA  SOM
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ENERGY CONSER










TERIMA KASIH

Baju Arie Wibawa, ST, MT.
E-mail: bayu.ariwibawa@gmail.com
Hp: 0811288565
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