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+ BIM integrated Curriculum

« Form finding techniques for sustainable geometries

+ Informed decisions on energy usage in buildings
Apt for Research orlented curricular opportunities

Stay Tuned for other
Updates and
Application Information

‘ulti-Dimensional career scope in Construction, -t Contact
‘en Research and Academics E-mail
W - Institute partnership for joint sessions vsparclife@gmalil.com
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ZEMCH Mission to Japan
Technical Study Visits
2006 — 2023







INDUSTRIALIZED
IERO ENERGY MASS CUSTOM HOMES

» Sekisui House builds industrialized
custom home.

® About 60,000 parts in a house.

® Provide a stable performance and
quality in all of the houses.

® Producing a large number of parts
in the factory.

some factories.

® 100% recycling of waste at all our
factories.




NET ZERO ENERGY HOUSES

Meaning of Net Zero Energy House

@ 0 100 R
Standard |  Air-conditioning and hot water | [ Timary energy
house & suppy,lightng e | consumption
I |
LEH Reduction by Reduction by O
energy creation energy saving
| 7,

The Japanese government has set a target of zero energy house in

the half of the new house in 2020.

24,46)....

A1

Total number of ZEH constructed Rate of ZEH in newly built detached housing

( No.l in the world )

41,331...

Total number of houses equipped
with fuel cells

SEKISUI HOWSE

( No.l in Japan )

Compared to houses built in 1990,
our detached houses newly built

in 2015 emitted

7 5 o 5 % less (0,

The window is also big, bright and comfortable hoise



Zero Energy House market in Japan

9%  77%

73%

Japanese average 15%

ZEH ratio

Sekisui i B C D E F G E F
House Home builders
Newly built ZEH ratio of major Japanese home builder in 2018

Sustainable Open Innovation Initiative provides the ZEH delivery details
https://sii.or.jp/zeh/builder/search
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Homebuilder types & general design approaches

Production Builder

. Speculative (or production) design

Semi-custom Builder : Semi-custom design

Custom Builder

. Custom design

STANDARDISATION

CUSTOMISATION

LEVEL LEVEL
Feady-built hame High Loy
Semkcustam home fedium fediurm
Custom home Lo High

(Source: Smith 1998; Noguchi 2003)




Production (GAP

N Standardisation
(Mass Production)

----- Customisation -

v \4

Affordable




Vlass Customisation

In the broad sense:

Standardised Components

Customised Products

“Mass Production of Individually Customised Goods and Services”

(Source: Pine 11 1993 & Georg Cantor)


http://en.wikipedia.org/wiki/File:Venn_A_intersect_B.svg

- . HABITAT
Habitat International e

Volume 29, Issue 2, June 2005, Pages 325-336

ELSEVIER

A "mass custom design’ approach to upgrading conventional
housing development in Mexico

Masa Noguehi™®. Carlos R, Hernandez- Velaseo®

* Mol Dwiversity, 6890 re Lacrois 08, Mowrreal, (ebee, Comanda WHE 2F3
" University af €ilasge, UK
Reveived 32 H.‘I].' MY receinadd in fevessd Form 16 Jase B00; xn:t-pl:d 18 Movvernbes MY

Ahsiraet

In order o madntaly the coomenies of lerge-colire work that help reduce Construction costs,
homebuilders in Mexico tend 1o miess prodfeee low cost housing wsing conventional methods and turgeting
low- and middle-income carners before having bavers for the units. Even though these homes respect a
miwimne of housing quality as defined by howsbrg institurions such as governmental bodies providing
financial assisance via loans provision, homebuvers appear dissaustiad with these ready-Padlr shelers thay
harely meer their housing requirements.

In order wo identily woday’s market demand for new homes in Mexigo, the awthors surveyed some (ypicul
bow-gost housing developmenis located In Agunscalientes o midille e cty located in the cenral pan of
the couniry, The suthors vidgied construgtion sites und ¢ondugied personal imerviews with selocied
homeowners, Based on their obmrvation of such howang developmenits, the avthors found that many
homebuyens “extensively” modify their new home mmediutely after occupancy, This need 1o personalise
their new house may be explained in part by the Lk of cosrombebiier in housing desipn at the purchase
abage

Thes study theretore sought o intesduce 4 ‘mass cuslom Jdesign” approach that may bosdge the
production gap between the nead for the mass production of housing that belps lower selling pros and the
necd for the design customisation reguirad by today's conswmer, This paper also examins the potentil
elfects of this new design approach on the delivery of conventional, low=Cost housing in Mexko,
£ 2004 Ebicver Lid. All nghis reserved.

Kevwandi: Lonwsooat hawring; Mags cusnomicativon; Mass coshomm deipn; Mas cintom home, Mevion




Custom Design System Model

MC = f (PS)

Service sub-system

S=1(tp)
|: Location

t: Tool

P: Personal

roduct sub-system
= f(v,e i, 0)
v: Volume component

e: Exterior component
i: Interior component
0: Optional equipment



r - R
E ! -
Eﬂ 3»‘[.-'_4

‘J'sJA
) \'-)Nrﬂo

u




| &
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List of yourr selections PV Mass Custom Homo
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Interactive Renderings v2 Northern Light {(3)
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La
Ilustra Interactive

Interactive Renderings v2 Northern Light (3)
List of yourr selections PV Mass Custom Homo
Products N N ”. -
v Select
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4 01. Aluminum >

{
R A
\ﬁ Contest #4




La
Ilustra Interactive

Interactive Renderings v2 4. Narthern Light (4)
List of yourr selections év Mass ;‘;uaom Homo
Products b .. . N e p >
v Select
> Brick
- Stone

> Siding

4 02. Walls

\3? Contest #4
Vo




La
Ilustra Interactive

Interactive Renderings v2 4. Narthern Light (3)
List of yourr selections PV Mass Custom Homo
Products b .. . N e >
v Select
v Brick

Option 1

Option 2

Option 3

Option 4
> Stone

> Sidling

4 02. Walls

\3? Contest #4
Vo
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lHiustra Interactive

Interactive Renderings v2

List of yourr selections
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lHiustra Interactive

Interactive Renderings v2 4. Northern Light (3)

List of yourr selections

Producty

v Select
- Brick
> Stone
A Siding
Option 1
Option 2
Option 3

4 02. Walls
A

\3/ Contest #4
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lHiustra Interactive

Interactive Renderings v2

List of yourr selections

Products
v Select
v Brick
Option 1
Cption 2
Option 3
Option 4
> Stone
v Sidling
Option 1
Option 2
Option 3
4 02. Walls
v ‘.(: - .

\3/ Contest #4
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lHiustra Interactive

Interactive Renderings v2

List of yourr selections

Producty

v Select
v Abmniun
Option |
Cption 2
Option 3

Option 4

4 01. Aluminum

4. Narthern Light (4)
PV Mass Custom Home
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01, Alusrinum

\3/ Contest #4

Product: Aluminum
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Ilustra Interactive

Interactive Renderings v2 4. Narthern Light (4)
List of your selections Click on a region of the pictura to change the materal
Producty : : ’ v - ».
v Select

> Solar Panel

»
.

04. Roofing
Product: Solar Panel
Colowr: Option 1

4 04. Roofing >
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List of yourr selections PV Mass Custom Homo
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Standardisation vs.

ustomisation

STANDARDISATION CUSTOMISATION
LEVEL LEVEL
Feady-built home High Lowe
semkcustom home fledium Mledium
Custam hame Loy High
Ready-built home custom home

Standardisation Level W

Semi-custom home

Custom home

Custormisation Level
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Donside Urban Village
Aberdeen, Scotland




Donside Urban Village
Aberdeen, Scotland




Customisation for Experience Design

?

Product Design
“Book Cart”



User Choice : Shelves

USER SELECTED:
Two sloping

and

Fixed Shelves




User Choice : Handles

USER SELECTED:
V-shaped, Vertical
Handles




User Choice : Wheels

N,

. '(_.

"

-

p

.
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REEEEER EEEERA -l
T USER SELECTED:
i ":_" ~ = SiXx Wheels and Metal Plate connectors




Book cart

designed through
customisation

of user experiences






RATHDOWNE PLACE
AGED CARE CENTRE
Melbourne,
Australia

162 beds
12 Levels
Care available

* Permanent residential
care

* Memory support
 Palliation
* Respite care

Better Together® model
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Level 5 Rooftop Balcony



Typical Reception, Dining and Kitchenette



Level 5 Rooftop Balcony
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My howe bmprovement project through “Environmental Experience Design” theme

4
-







e

.’0 Edible qarden for Healthy Affordable Food § Children's Green Experience

.‘&"

- okl
- y

-




e‘.’a Fresh Breakfast from Garden

.N'-’;'uigi&.’;i“:'
Ny 1) "
AN Fad
| I} . 1) g




»'\ u "’v

‘ré \
,“”F (-f' .
-'ll’d-




Ir m&d . R Pyt
N - &
k- mee Literature Environmental Psychology e ™. Wellbeing
e e el . T = =
P - E'g'an i . : ~,
b -
5 I.-l" ‘....-'r Bnumnswik Pabia . '\H
- .
ZEMCH EXD Lab cmremenpesiony, " wasow , "5 "N
. 4 w :
b Vischa Hall ~, \
~ :
Grakimm hidhor h "'1, 1"'-
Crsnald % ."I.
My pczynska Stedman Y, F
Ermaronmment sl Lt oerileivsd Evans .II'I.1E-"hE=:"E"5- 1"
Peychology Design " § § 1" F - -
e Proshansky | \
sy 5wl I 1
! Dak Kopec !
i
- Plowrighl
V  Gifford ) P
S P i":i..l N
F rmaranmeentad I:I"Jm-!l'r Hurrumn [T = -+ Uldeh ,r Ligpdon I
Design Weelbanra Peroeplon  Expenenos Ly . 1 . -.||
[
Sussman ' f
Larcombe P Murphy -
/ W] Lirwrence II.|'
Hodtandor Frieges rlrfﬂunn'uu"\ I|Ir-
McClura »
Permaits _"" I-"r
Hagpw aid __." A
bson T - .
s
Bluyssen .- s
pi Gt 1 P
R T L -
o 2
b T B e



High Density Housing Development
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@ Japan Garden City, Dhaka ® Concord Lake City, Dhaka @ Shopno-Nagar Housing, Dhaka
(Photos: Chowdhury, Web source)
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Field Data Collection

CASE S

Balcony

GENERAL INFORMATION

Address

607/1, Block-c, Khilgaon,
Dhaka

Flat Size (sqft)

Family Member

Total Floor

Flat Location
Orientation

Living Duration (Years)
Ownership

900
4

6

4
East
1
Rent

LAMEY

GENERAL INFORMATION

Address

13/Ga, Dhaka City Corporation
Staff Quarter, Dhaka 1203

Flat Size (sqft)

Family Member

Total Floor

Flat Location
Orientation

Living Duration (Years)
Ownership

950
4

2

2
East
17
Rent

CASE 10

N
I

A Floor plan

GENERAL INFORMATION

Address 200,Amena garden. Amatol bazar. 60 feet
mirpur. Dhaka

Flat Size (sqft) 1000

Family Member 4

Total Floor 8

Flat Location 6

Orientation East

Living Duration (Years) 4

Ownership Rent




Field Data Collection




Field Data Collection




Data Samples

Total sample collections (nos)
Total sample Selections (nos)

Participants: +18 years old

95
50

Gampe olECtion
AR Data)

I
1
1
1
I
1
1
1
I
1
1
1
I
1
1
1
I
1
v

Full Datased

| Cheaditathem = Soanlitatres |

=2 Sample Seleclbon

id el Dadwmants
i Prupiryy = Shmirhey

Max area 112-125
SQM

Gl

- Top

—- Middle

L Bottom




Master Bedroom

Orientation

Floor Level

Middle

Bottom

Climate

Summer

Winter

Associations




Numerical Data
Structured Questionnaire

1 Sample Set
=+ 1800 Data
50 Samples

=+ 90,000 Input



Numerical Data

(Structured
Questionnaire)

Step 1 Data Sorting  <----  Transcription
Eengali > English

Data Set Coding
(Binary and Thematic Coding)

Model (Value)

Role i Support (Min.+ 50%) i Custom Field
Both Confidence (Min + 80%), E[Assignment]

Antecedents

Measurement
(Flag/Categorical)
0, 1/Y.N

Filter

(Type)

Each [temset Each
Itemset ltemset

Itemset Count

Po| wst  [Support | oo one | Fiteing | Rules | cConfidence | |
; of — o mset — ltemset | m— for '

P Y1

: X2 interpretation Y2
i K3 —

T Perception .

Xn Yn

Step 5

Most Frequent Combination

X{123.n) <----> Y{123_n}
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Al %1, 02, X8 {m1, X2
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. i A (%1, 02 XE) ) 1 1. 28]
S 1, 6 REH 3 2, XY
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cz c3 c4
lomsats  Support Count  lomsets  Min. Support ltomsats  Suppost Count
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{ Confidence calculation (a5 exampia]:
i Rule 1 [y, Xg] — (¥} Condance = Support Count of ([Xy, Xa, Xg} ¥ Support Coant of (X, Xgl) = V% = suu e
nuuz {x,,:u {x:} Confidancs = smmcwmm[x. x,,x,wswmcum[m x,,n 5 = 60%

soet Cooant af (DX K3} i Support Counl af {3

i [ b Rubs 4 [} = [Mz %) Confidance = Support Count of ([Xa, Xz X} ¥ Support Count of (X} = 37 = 42%
s E Rulla 5 (Mg} = [¥; ¥} Confdence = Support Count of (s, Xz X))l Support Coont of (D] = 38 = 1%
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SN Antecedent Consiquen Support % Confidence % Lift
1 PE-M IF-M 38.00 94.74 1.32
2 FE-M FF-M 38.00 94.74 1.48
3 HC-L IF-M 32.00 93.75 1.30
4 PC-M IF-M 42.00 90.48 1.26
5 FC-L IF-M 40.00 90.00 1.25
6 QEM FF-M 34.00 88.24 1.38
7 QEM IF-M 34.00 88.24 1.23
8 TC-M IF-M 34.00 88.24 1.23
9 TE-M IF-M 32.00 87.50 1.22
10 AC-M EF-H 48.00 87.50 1.46
11 CE-M IF-M 46.00 86.96 1.21
12 KE-M IF-M 30.00 86.67 1.20
13 EC-M IF-M 44.00 86.36 1.20
14 ccM IF-M 42.00 85.71 1.19
15 GC-M IF-M 54.00 85.19 1.18
16 FC-L EF-H 40.00 85.00 1.42
17 GE-M IF-M 50.00 84.00 117
18 MC-M VF-L 36.00 83.33 1.54
19 MC-M FF-M 36.00 83.33 1.30
20 GE-L MF-H 36.00 83.33 1.19
21 UE-L MF-H 48.00 83.33 1.19
22 EE-M IF-M 48.00 83.33 1.16
23 RE-M IF-M 70.00 82.86 1.15
24 LC-M IF-M 70.00 82.86 1.15
25 HE-L IF-M 46.00 82.61 1.15
26 GC-L JF-H 34.00 82.35 1.58
27 GC-L MF-H 34.00 82.35 1.18
28 CC-H VF-L 34.00 82.35 153
29 CC-H TF-H 34.00 82.35 1.33
30 QE-M EF-H 34.00 82.35 1.37
31 BC-M IF-M 44.00 81.82 1.14
32 ME-M FF-M 44.00 81.82 1.28
33 SE-M IF-M 76.00 81.58 1.13
34 NC-M IF-M 54.00 81.48 1.13
35 FE-L IF-M 54.00 81.48 1.13
36 HC-L UF-M 32.00 81.25 1.31
37 JE-M IF-M 42.00 80.95 1.12
38 HC-M IF-M 52.00 80.77 1.12
39 NE-M IF-M 52.00 80.77 1.12
40 LE-M IF-M 62.00 80.65 1.12
41 SC-M IF-M 72.00 80.56 1.12
42 NC-L MF-H 30.00 80.00 1.14
43 KE-M FF-M 30.00 80.00 1.25
44 EE-H NF-H 30.00 80.00 1.54
45 FC-M FE-M 50.00 80.00 1.25

if = === then

Comfort Feelings
Medium

Aesthetics Quality
Comfort Feelings
Low

Air Quality (Dust)
Comfort Feelings
Low

Daylighting
Physical Condition
Medium

Master Bedroom

Floor Level Orientation

Space Usability
Future Preference
High

Cleanliness
Future Preference
High

Natural Ventilation
Future Preference
High

Social Interaction
Future Preference
Medium

Antecedent Support % Confidence %

Indoor Climate Control

34

30

30

Climate

ummer

82 1.58
80 1.14
86 1.20

Associations



BE-H = Privacy of Existing condition >>> High

BC-M = Privacy of Perceived comfort level >>> Medium

BF-L = Privacy of Future preference >>> Low

Third Letter

First Letter Second Letter

Spatial Factors Environmental Factors mm

Indoor Climate Control Daylighting Quality E Existing Condition Low
B Privacy L Artificial Lighting Quality C Comfort Feeling M Medium
c Functional Identity M Natural Ventilation F Future Preference H High
D Safety and Security N Air Quality (Dust/Pallution)
E Space Usability @] Indoor Temperature
F Changeability (Variety) P Acoustical Quality
G Aesthetics Quality Q Smell/Odors Quality
H Flexibility of Choice R Texture & Color Quality
| Interaction and Sociability S Quality of Materials
J Cleanliness T Outdoor Connectivity
U Indoor Natural Elements
\ Microbe & Mold Growth




East

Master Bedroom

(Summer)

Top
SN Antecedent Consequent Support% Confidence % Lift
1 LE-M MF-H 62.50 100.00 123
2 KC-H MF-H 62.50 90.00 1.1
3 LE-M TF-H 62.50 90.00 1.20
4 SC-M EF-H 68.75 81.82 1.45
5 SC-M CF-H 68.75 81.82 1.31
6 OE-M MF-H 68.75 81.82 1.01
7 LC-M MF-H 68.75 81.82 1.01

Middle
SN Antecedent Consequent Support% Confidence % Lift
1 HE-L JF-H 43.48 80.00 1.84
2 AC-M EF-H 43.48 80.00 142
3 PC-L MF-H 43.48 80.00 1.31

Bottom
SN Antecedent Consequent Support% Confidence % Lift
1 EE-M MF-H 63.64 100.00 1.38
2 EE-M DF-H 63.64 100.00 122
3 IE-M DF-H 7273 100.00 122
4 IC-M DF-H 7273 100.00 122
5 SC-M DF-H 81.82 8889 1.09
] LE-M DE-H 81.82 8889 1.09

SN Antecedent Consequent Support?% Confidence % Lift
1 VC-H KF-H 54 55 100.00 1.83
2 IC-M EF-H 63.64 85.71 1.35
3 1C-M JF-H 63 64 8571 1.35
4 IC-M CF-H 63.64 85.71 1.35
5 AC-M DF-H 54 55 83.33 1.53
6 AC-M EF-H 54 55 8333 1.31
7 AC-M JF-H 5455 83.33 1.31
8 AC-M CF-H 54 55 8333 1.31
9 JE-H KF-H 5455 83.33 1.53
10 FC-M KF-H 54 55 8333 153
11 CE-M KF-H 54.55 83.33 1.53

West

SN Antecedent Consequent Support % Confidence % Lift
1 TE-L MF-H 50.00 100.00 1.17
2 AC-M MF-H 50.00 100.00 117
3 EC-M MF-H 50.00 100.00 1.17
4 UE-L MF-H 71.43 90.00 1.05
5 RC-M MF-H 71.43 90.00 1.05
6 LC-M MF-H 71.43 90.00 1.05
7 VE-L MF-H 71.43 90.00 1.05
8 NC-M MF-H 71.43 90.00 1.05
9 RE-M AF-H 71.43 90.00 1.26
10 RE-M MF-H 71.43 90.00 1.05

South

SN Antecedent Consequent Support% Confidence % Lift
1 I[E-M TF-H 7857 9091 1.16
2 |E-M MF-H 7857 90.91 1.16
3 WE-L GF-H 7857 90.91 1.16
4 FC-M SF-M 7143 90.00 1.40
5 IC-M TF-H 71.43 90.00 1.15
6 IC-M MF-H 7143 90.00 1.15
7 UC-M TF-H 71.43 90.00 1.15
8 UC-M WEF-H 7143 90.00 1.15

North

SN Antecedent Consequent Support?% Confidence % Lift
1 QE-M EF-H 5455 100.00 1.57
2 LC-M EF-H 7273 87.50 1.38
3 SC-M EF-H 63.64 85.71 1.35
4 IC-M EF-H 63.64 85.71 1.35
5 |E-M EF-H 63 64 8571 1.35




Interpretation _ _
From Occupants’ Experience to Design Customisation Domestic Environment
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Future Environmental Experience Design
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