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IEN = =g

CONSULTANTS

Gregers Reimann, Managing Director, IEN Consultants 25 B TiEiRITMEERAE

Forum of Active House Research and Practice of Green Building, 31 Mar, 2016



\

[ENETFRZHNESER + £

10EE#IEERRYB SR

ZZETERITEEAERASR (IEN Consultants ) BE—RETF eSSk
ENERIRBRITREAE. 2000FMIZAESAIRE | IENBAOTFERZIEK
HIFRZRBFHF AR D ZNIESSHEERAILLMN. [ENBSEREEIT320/55K
NEZEEERIE  BRI0OZTER , HPEE3SNEELEEDIAIERIINHE. i)
R ERE ( FRETERIN—FLNEEFELE ) NFRBR+ERAMmEAIZRETEE
BN AERIEERAY , ZRBHIEEASHRAER AR (F-%& ) , =H (HPB
SMEREEN) THE. B, FAINIBHH RSB TR NIRRT IHRE,

|GH
ERGORMN G
UTCDINGS

] ] |\ ~~mti—

,

SR e

N
MalaysMiamdhAd‘
Malaysia E ion HQ -

norgy Commissios

(3 b

Dot Compnifine Fage

ITEIN %CONSULTANTS



pl

3202 F¥EeRBIEEER S RIB SR |, BN 1021 E
/‘
N m
Office @
® Office
® o Q00 ==
/' :
L
SRR
m
Office
N

II'EIN %CONSULTANTS



SCHNSCNER IR BEEERZ(ES50% LA E |, [BIBHR/NTF3E

Building Energy Consumption
", « , For selected Buildings
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Annual energy bills show
o 50-80% energy savings
o 3 year pay-back time
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IEN Core Values

o Effective design solutions
o Ensure long-term benefit to
client, occupant and environment

Building Energy Consumption
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il aktivhus

“...Active House builds on the knowledge of Passive House but
takes a step further to also encompass comfort and energy
efficiency aspects in a holistic way...”

“...Active House’s ultimate ambition in the EU is to showcase
that nearly zero energy buildings (nZEB) can be built at an
optimal cost and with a good and healthy indoor climate...

which should become the norm by 2020 ”.

-Kurt Emil Eriksen, Secretary General Active House Alliance

CONSULTANTS
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VISION

il aktivhus

Active House is a vision of buildings that creates healthy and
comfortable lives for their occupants without negatively influencing
the climate and environment — moving us towards a cleaner,
healthier and safer world.

Active House proposes a target framework for how to design and
renovate buildings that contribute positively to human health, safety
and wellbeing by focusing on the indoor and outdoor environment
and efficient use of energy.

CONSULTANTS



COMFORT ___

HOLISTIC APPROACH

1.2 Thermal
nnnnnnnn

Affordable
Monitoring
Specification and calculation tool

Good Better Best
g!giéi | @ @

(fl aktivhus

Comparison of Active House and st:
according to the building code.
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AFFORDABLE
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il aktivhus

Sustainable buildings should be designed with an overall focus on affordability. The
Active House vision and the developed tools offer opportunities for a balanced
design with focus on affordability and cost efficiency across different topics,
technologies and solutions.

The designers can reduce the costs for projects by defining the requirement and
ambition of the performance levels in the very early design process. By doing so
the balance between the requirement and overall costs can be identified and
discussed, as well as it will reduce the risk of unexpected costs in a later stage of
the design process.

CONSULTANTS
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MONITORING

il aktivhus

The ambition and the performance of an Active House is based on calculation,
including pre-defined values and expectations of user behaviour. In order to
secure that the final project meets the expected levels and ambitions, it is
strongly recommended to include monitoring of the project. Such monitoring
should take place during one year as minimum and the differences between the
calculated performance and the specific performance can be described in the
Active House Radar and calculation tool. It is recommended to follow up and
adjust where needed.

CONSULTANTS



COMPARISON  comfort Energy Environment

Daylight + Natural

Active House Ventilation + Life CyFIe Analysis of
Adaptive Thermal+ Environmental
IAQ Load+ Water +
Materials
] Thermal
Passive House Comfort +

Air flow rate

Denmark 2020
Standard

WELL Daylight + Natural
Ventilation + IAQ +

Water + Biophilia +
Food + Fitness
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Residential case study

CoolTek House (Melaka, Malaysia)



BACKGROUND OF COOLTEK HOUSE

* Built by British couple that moved to
Malaysia for their retirement

e Climatic design used to make CoolTek House
energy efficient

* Year of completion: 2004

* CoolTek website: www.ien.dk/cooltek

ITEIN CONSULTANTS 12
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COOLTEK HOUSE KEY DATA

‘ e 200 m? air-conditioned floor space

* Occupied by 2 persons

e 24-hour air-conditing (24°C set point)

Daily air—-con consumption

8.6 KWh /day =——=p 5 yuan per day

Energy Plus house with
4.8 KWp PV installation

ITEIN

=
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MALAYSIA CLIMATIC DATA
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Outdoor Temperature

Outdoor Humidity
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CLIMATE RESPONSIVE DESIGN

;O .............. : Air-con

(24hours) AN / , T

Climatically justified orientation
(only windows facing North and South)

ITEIN CONSULTANTS
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CLIMATE RESPONSIVE DESIGN

2N

* Window overhang?

(small, medium, large)

e Ventilation?

(small openings, medium openings, large openings)

* Building Colours?

(dark, medium or light colours)

e Thermal insulation?

(none, medium, thick)

CONSULTANTS

2R B R

Large

(much sky diffuse radiation)

Small openings
(24-hour air-con space)

Light colours
(to reflect sunlight)

Medium/thick

(24-hour air-con space)

16



GROUND COOLED VENTILATION WITH SOLAR CHIMNEY

o
PLAN ‘Q .............. : Air-con
""" : "y (24-hours) T
“" ™Non-air-con N
Ground cooled Solar
air ducts chimney

~ 25 - 40°C l 24 - 32°C

| |

—

SECTION Air-con

(24-hours)

Non-air-con

CoolTek House
(Not drawn to scale)

24 - 32°C
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Comfort — Daylight
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Control glare from clear sky and direct sun, Denmark
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RSLPRRICHRAE R Glare control for daylighting
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Glare from overcast sky may inhibit daylight system, California
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ST Diamond juxtaposed with Sarawak Longhouse
(in the book “The Cooperation”, 2012)
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Malaysia and Denmark's, to

make a b to carbon

the fiedd of
Green Energy in Architecture

a3 well as in cooperation and capacity
builiding within the field, can be
llustrated by the mutually beneficial
Involvement of IEN Consultants with the
development of this field In Malaysla
over the years. IEN Consultants was
originally a proprietorship established
by a Danish Chiet Technical Advisor
involved in the identification of energy
projects in Malaysia. When the company
took on the LEO Building projects It
galned recognition in Malaysia and IEN
Consultants managed to build up ateam
of consultants, most of them Malayslan,
who with thelr experience on the LEO
Building, became known further afield.
This helped gain further commissions
on such projects as the Green Tech
Bullding and what has become known
The Diamond Bullding In Putrajaya.

“Green Buildings" are percelved to be
expensive, both because of the costs
of employing the expertise necessary
to develop and refine the buliding
and system designs, and because
of the relatively high capital costs of
green technology items. It takes time
for reduced operating costs, which
come with reduced energy usage, to
counterbalance the increased capital
andthishas 0
brake on development worldwide.
However, given that approximately 40%
of workdwide carbon emissions come
from bulldings, it is clear that the there Is
a need for the “greening” of buildings to

reductions.

As a result much effort has gone Into
the dissamination of green ideas to the
Malaysian bullding Industry, including
the idea that the advantages of
reduction of whole life costs of bulldings
as opposed to just capital costs are
worthwhile. The fact that some “green®
Input to building design in Malaysia has
moved from a subsidised base, using
for example Danish funding for the LEO
Building and European Union funding for
the Green tech Office Bullding, to a fully
Malaysia funded base in the case of the
so-calied “Diamond Bullding” Indicates
some success in changing attitudes to
operating costs vs capital costs ascribed
1o “Green Bulldings®.

Improved  energy  efficency s
already recognised by the Malaysian
govemment to be more important than
mere certification under the Green
Bullding Index (GBI scheme. That
scheme therefore carres tax and stamp
duty benefits to encourage the real
application of green ideas in the design
and operation of buildings.

Beyond this, IEN Consultants Is now
involved with a UNDP funded project,
with the Ministry of Works, to promote low
carbon buidings in Malaysia. Itis hoped,
amongst other things that it will lead to a
bullding code by 2015 specifying much
lower carbon footprints even than the
LEO Buiiding or the Diamond Building.
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Another major area of involvement was in

C ity Building for ysian Industry
and Academia in EE Building design.

by the Ministry of Energy, Communications
and Multimedia (now Ministry of Energy, Green
Technology and Water), was to develop capacity
in the optimisation of energy efficlent bullding
design. This was done thvough training sessions,
seminars, specific analysis of existing bulldings
and design development of new buildings. A key
partner in this endeavour was the Public Works
Department (JKR) and there was close cooperation
with Scheols Division and Healthcare Division, so
the lessons leamed were comprehensive, and the

I of the results

The project produced reports outlining design
strategles for new bulldings, making lessons
learned from the LEO Building described above
avallable to practitioners and academics across
Malaysia. The project also produced reports on
“Energy Efficiency Promotion: Lessons Learned
and Future ", and an

of JKR design standards.

The project certainly

the country’s knowledge base regarding energy
In and made

to Ministry of Energy. Green Technology and

Water and JKR to set up demonstration offices, a

very successful example of which was in Wisma

Damansara.

sempssees H I
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Building shaded by itself

The building design allows for ample

internal daylighting via the atrium and self
shading on the north and south facades.
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Hatching means
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Glare free daylighting for office

LIGHT REFLECTIONS FROM:
Lightshelf + Window sill
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SKeR N EgefaAeiEdl  Daylight responsive lighting control

1 Above setpoint Off Off If necessary, use task light
2 Above setpoint On Off If necessary, use task light

/ - oS 7/ - N 3 Below setpoint Off Off If necessary, use wall switch or task light

< —\ \
: II' 1 4 Below setpoint On On If nobody around, switch off switch

I I !/
' L | e
I : | - - : 7 7
' ! &
| || BAS I
light sensor =
| |: ght E I
: I T * With the glazing on all sides and fairly large windows |,
I :I "3 : N perimeter space should be sufficiently daylit for 3-4hrs per
I |: Cubicle I // day. Ensure that lighting circuit for these spaces (3-5m from
: I I f_.-’__..f“' facade) are separated from internal spaces.
I !/
I I 7/
I /
I/ e Las .
\ 1 /) Measured lighting consumption: 0.9 W/m2
rd / . .
==/ 15 times lower than code requirement
Measure M
darkest table
top light level

(lux)

N 2/ CONSULTANTS 26
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NERIEI RS Daylight Trough

A i 17
} A A &"

r

\r

Measured daylight show that the first 7 meters
can be daylit even with the blinds down

Lighting levelthatis perceived
desirable (100-1,000 k)

*Batow 300 fux Ighting kevel Can b
‘suppismented with task Igtts

Lux Measurement recorded
between 9:15am-11am 29/10/2014
Sky Condition ~ Haze with Direct Sun

Measurement at 800mm Workplane Height

Menara Mustapha Kamal Block G Dayllght Trough Mock Up Evaluation

350mm | e R T R AR R A S T AT G A
= 25"
Only Diffuse Light harvested during
this measurement period
800y _I
70q
600§
0 BLINDS
SLIGHTLY
400 uP
] BUNDS ==o—
291 DowN =
1
10084
Lux Level ™ : '
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M Building code

B Measured
16
14
12
10
8
6
4
2
0 |
Lighting
consumption
(W/m2)

CONSULTANTS

KOCSHBRATSREER  Measured daylight levels

Measured Daylight levels

Office Light Requirement
700 Overcast ess—— Sunny

Desk 3.5m
from facade

=)
o
S
o
<
o

- e
Outdoor global lux

Results
Office lighting during office hours =

0.56w/m2 (6 Months Data)
88% Daylight use

T_ I1’|5H9LI‘ET_| (8am ~17pm) , BERBS%HATL
fREA, RREAZLEINRA 5W/ m2, ﬁ'ﬁ;k:)J,m BHBEHE

Electric lighting needs only to be
on 12% of the time during working
hours 8.00 - 17.00, Installed
lighting load is 5 W/m2 only.
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Energy
170 | 80
kWh/m2yr ' kWh/m?2 yr
Comfort
26-31 E 24-26
temp (°c) i temp (°C)
75 | 55
RH (%) ! RH (%)
Noise
57 i 53
dB ! dB
Daylight
No i Yes
View out
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KEIRITEER , PEERKICHUE  Retrofitting

BEFORE AFTER
Before retrofit, February 2005 | After retrofit, May 2006
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Comfort — Thermal

Q

USER SENSORIC THERMAL
+ VENTILATION CAPACITY
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HUMIDITY

&

SOLAR
RADIATION
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Image courtesy of SHL (architects for the project)
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Natural ventilation
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TEREE (ZR=E ) , B i-I-T%E_,ﬁ E Adaptlve comfort & natural ventllatlon

RERSAEFD: 450 m2

I2TR: BCT iRt 3R

BEAEEERILL:

< 51 kWh/m?/5, 158831%tBtL&E &
N, —FERERKIKRRESEEHEN
el 8 1NH

EEEEFRMEREES |, #5930,000
/)\EIJIJ\JEIDILR , ;EE / %Téﬁ‘ﬁﬁfgo g)j
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JAIEIX, Adaptive comfort & natural ventilation
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Haiku , 4AWTE(KiE.
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Affordable

Expensive Not to Go Green
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Avoiding overdesign!

PE(E23% NS , TEEIL 2005 ARHAIHERTBTIHREHIEE30%~40%I1z1TREE !
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180%

160%

140%

120%

100%

80%

60%

40%

20%

0%

2,100RT

1,600RT

Original Selection (too
much Safety Factor)

1,200RT

Peak Capacity
(Calculated by IEN)

Recommended Plant
Capacity (reasonable
Safety Factor)
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fafar , TEEIT 2000 ARHHIERTBHIREFIFE30% ~40%I1z1THERS |

Avoiding overdesign!

Number of AC Hours at Each Cooling Load Range
800
705

700 TREIEESHRE -
. 4098kWc LA LRI
o 600 _
e
2 500
i
3
I4[JD
‘6
= 300
£
EZDU

100

0o 0o o 7

D T 1T 7T

S eSS Q(: 0@ e ® Qc: PSPPI PP PSP LPLPPL S E P .3:3 SRS

ORI R S LRI I R S SRS SR P S SR S SR SR S S S S S S SR\ S S S S S

»%'&t%bf\%%ow%%m%b'\%o}mw%%h%b'\%%%xx

S U e A L R R A O G S S
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Cooling Load [kWc]

Figure 4.2 Chart showing the number of AC hours per year the store Total Cooling Demand will be between the specified range

KRS AR HIN7E1600kWe Z=3000kWcZ 8] !
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Avoiding overdesign!

FPA

L. BIREREBEZFRS|IIRIBRRALS R | DSERINBINEREREIE NGRS

2
2. FFR S BRATERE TR S PR HEZ R BEREIEIREEK , 100 kWh/m2/yr
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Energy & Monitoring



--------------------------------------------------------------------------------------------

B &R
IR AT 8] :

g BT ERAL

RINAR:

| e

i H &R
K2 a] ;
g il <K LV
RIFEFR:
L REFE

ST$:AXJE (ST Diamond Building)
20134

ASHRAEZ EEE T Ifths
REBERAD '
ASHRAE Technology Award (5 = %)_
ASEAN Energy Award

65 kWh/m2/4 (R &4EPV)

60 kWh/m2/%E (B1#EPV)

LEOf#E#KX/E (LEO Building)
20064

RERER PO

ASEAN Energy Award

ITEIN %CONSULTANTS

L iE &R

GEO% & sEiIRK/E (Pusat Tenaga

Malaysia, GEO Building,Greentech Malaysia)

8 TRERE):

i <1 [Vl

RIMATR:

o SCEEFE:

20094

REBRER PO

ASEAN Energy Award (Renewable
Energy)

64 kWh/m2/4 (FE&4EPV)

35 kWh/m2/4, (B1#&PV)

SRIKA

HIERIRNXILL

HARHYSE T BERIER
Energy Benchmarklng

100 kWh/m2/4 —

Cumlllative

percentile

100%
90%
80%
70%
60%
50%
40%

30%
20%
10%

0%

|
i l
] |
| |

|
l | — Malaysia
. [ (41 office
N I buildings)
] l Singapore
l 1 (95 office
- | buildings)

I 1 I I I I I I I

0

50| 100 150 200 250 300 350 400 450
| Energy Efficiency Index (kWh/m2/year)

=]

Source of chart: EAEF Project 64
Development of a Compreshensive Building Energy
Benchmarking Database in ASEAN

Project leader: Energy Sustainabilty Unit, Singapore, 2006

41




R — MR B EERER

SESREF: 5,000 m?2

BEREEUENILL:

64 kWh/m2/year (FE3EPV),

35 kWh/m?/&E, (B1EPV),

BB RFNEERERI15% |,

IBERA: 18% (ANEFEPV), 33% (B1EPV)

EE Features:

- Daylighting (88%)

- EE lighting + task lights
- EE office equipment

- EE server room

- Floor slab cooling

- EE ventilation

- Controls & Sensors

- Double glazing

- Insulation

- Air tightness

ITEIN %CONSULTANTS

Building Integrated Renewable Energy

Total area = 766 sq.m
Cast ~ RM 3 million ( yr| 2005

contract value9) _ | "

Mltsub|sh| Japan = KANEKA - Japan
Package B : Package@’ s Package D

(poly-s onru ”W (amorpr;%)s smc / Xe\thro 3P g 'mno Silicon PY)
= )
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Predicted Percentage of Dissatisfied (PPD)

CONSULTANTS
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45 ~
40 +—
conventional concept —26°C
35 T with air conditioning / 2590
30 \ innovative comfort concept: 24°C
- controlling surface /
\ temperatures 23°C
20 \ ‘\ —22°C
15 \ 21°C
{} | | I | T I | 1 | 1
23 24 25 26 27 28 29 30 31 32 33

Air Temperature [°C]

Predicted percentage of dissatisfied (PPD) according to Prof. O. Fanger
different surface temperatures; no direct radiation
office work, light clothing air velocity 0.15 m/s; humidity 11 g/kg

Radiant cooling allows higher air temperature

Surface Temperatures
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SZ4% ( TABS ) PEWEST

PEX pipes

e Embeddedin
concrete slab

e Supply temperature:
18-20°C

* Return temperature:
22-24°C

* Night time operation
only

geigit Slab cooling
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MR ERSTHISRSE ( TABS ) MEFE S HEEIRIT Slab cooling
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AHU#E: 7.30am — 6pm
RS CHIRBESIHEIS RS ( TABS ) iR ES: 10pm — 6am
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Green Building Consultancy | Energy & Environment Design Retrofit | WWWw.ien-consultants.com
Sustainable Urban Planning | District Energy Planning

ITEIN gﬁ? CONSULTANTS

47



