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Abst ra ct
Architecture teaching involves no t only the teaching of art and aesthetics but also the science of
building. With the increased usc of high-rise construction, intellige nt building features as well as
the use of Build ing Services to make the bui ld ings habitable, it beco mes imperative tha t the
students of archi tecture understand and apprecia te the complexities of the engineering systems to
make the buildings sustainable and ene rgy efficient. The process of Architecture design starts wi th
the sketch des ign by the architect. At this point, many major decisions are being made with respect
to the orientation, fenes tration, service cores, environmental control sys tems etc. These prelim inary
design decisions wou ld affect the overa ll energy efficiency of the building as such. It is thus
necessary for the arch itec ture s tudent to co mprehend and assi mila te ad va nced buil ding
technologies . This paper presents a novel approach adop ted in the Departmen t of Architecture at
the University of Malaya, commencing from the academic session 2005-2006 for the teaching of
Adva nced Building Technology to Year 4 students.
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I n troduction
Buildings are increasingly becoming more
co mp lex and more so ph is ti ca ted d ue
to adva nc es in building te chnology,
co ns tructio n and en gineer ing . Thus the
Architect needs to depend upon a team of
specialis ts who can handl e the d ifferen t
aspects of the design and construction of the
bu ildings. Un like in the earlier d ays the
architect and hence the architecture student
should be aw are of the latest technol ogical
developments and their ada p tation for the
success ful desi gn as well as running of the
buildi ngs

Architecture th rough the ages and th e
building envelope

The "Pre-Indus tria l" architectu re wa s
characterized by abunda nt resources and
limit ed technology. During that period the

architects necessar ily had to use the building
envelope as the modulator and filter for the
har sh outdoor clima tic cond itions . The
building envelop e was the pr incipa l means
ofcontrolling the visua l an d indoor thermal
environment in the buildings .The luminous
environment in the bu ild ings was by da y
lighting in most instances.J The " Ind us trial
revolution" mar kedl y changed the above
parameters. The advent of new materials
coupled with adva nces in mathemat ics,
s tructural eng ineering , building se rvices
engineering etc., has immensely contributed
to the growth of the modern da y skyscrapers
and intelligent bu ild ings. The exterior wall
now simply becom es a member supported

I We require from buildings, as Irom men , two
kinds of goodness: firs t the doing of their prnc tlcal
d uty well: then they be graceful in doing it. (John
Ruskin: The stones of Venice,1851).
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Figure 1, Com ponents of an In telligent Buil ding

by s truct ural framewor k at each floor. The
exterior wall thus becomes a skin to exclude
wind and rain wa ter penetra tions into the
buildings. The concurrent development s in
air-conditioning, lighting, lifts and escalators
allowed the buildings to become deeper and
deeper in plan as well as to be designed to
greatel'heights.

The "Modern movement"? used the
freedom thus gained by the technical an d
engin eer ing developments to explore new
building forms . Economy of structure, space,

I Thi s is ex press ed, perhap s, as the new spi rit or the
20'h ce ntury in the cla im by Gro pius that the desi gner
was released at last from the "t yra nny or the wa ll",
whieh had become merely a boundary between the out ­
side and inside or the buildings.

labo u r and co ns tr uc tio n became th e
characteristics of the new Intern ational style.
The co nc urrent deve lo p m en ts in the
horizontal and vertical transportations in
buildings all owed the buildings to be
designed to grea ter heights.

Hence the new buildings are designed
to be heav ily dependent on electrical energy
for their sus tenance. This can be cons trued
as "energy dependent" architectural style
(Fuller Moore, 1993)

Building services
The modern day skyscraper is dependent on
energy resources and en gineering services
sys tems for its daily operations . These
services are commonly grou ped under the
generic heading of "Building Services".
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Figure 1 shows some of the major
components of the Building services for an
Intelligent Building.

The Mechanical and Electrical services
involved are,
1. Air-conditioning equipment viz.,

Chillers, AHU's, FCU's, filters,
cooling towers etc.,

2. Transfo rmer and associated
switchgear rooms

3. Lif t motor rooms and associated
equipment rooms

4. Active and Passive fire protection
equipment

5. Co ld and Hot water supply
6. Sewerage disposa l etc.,

The scope, complex ity, va lue, use and
installation of these specialized building
services machinery are increasing rapidly
with the advent of the intelligent buildings.
An architect is expected to have a basic
understanding of the above services so tha t
proper space allocations for plant rooms,
ducting cooling towers and other equipment
are made during the initial design phase.
Any miscalculations at the sketch design
stage are detrimental to the servicing and
maintenance of the buildings, leading to
Indoor Air Quality (IAQ) problems in the
buildings. This can be observed during the
recent SARS outbreaks in several countries
as well as to the occurrence of Legionnaires
d isease in the past decade.

Architecture stud io teaching

In the Architecture Studio, Design projects
are the main vehicle by which all the subjects
taught in the lectures, seminars as well as
from fieldwork are integrated to enhance the
learning and creative design skills.(Esa
2002) .

Currenlarchileclural educallon I

Figure 2: Architectur e Studio Te ach ing
Process (Ton y Brown 2001)

Figure 2 is a simplified illus tration of the
architecture educational process. The project
becomes the central objective for students.
(Tony Brown 2001)

Project based learning as a subset of
Problem-Based-Learning techniques are
often used in teaching as a method of
achieving deep learning and simultaneous
mature participation within the education
process. Project-based techniques may range
from the search for an optimal solution to
precisely framed problems through to
scenarios more akin to complex real life
situations where the principal difficulty is
one of identifying and framing the
appropria te parameters (Peter Skinner
2002).

Teaching technology to architecture
students

The aims of teaching technology to the
architecture student can be itemized as
follows,

• To explore and understand
technological possibilities and
limi ta tions,

• To learn various aspects of building
design and construction

• To integrate technology into design
• To understand the roles of consultants

amongst others.
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There has been a conscious effort to integrate
technology subjec ts in to archi tecture design
in recent years (Lim Guan Tiong 1999 &
Gyula Sebestyen 2003).Specialist technology
tuto rs a rc broug h t into the s tu d io to
understand and aid in the design process.
The mathem atical con ten t of the technology
s ubject s are ke pt to a minimum and
integration and explora tion of technology
subjects are encou raged.

At the Departmen t of Archit ecture,
Un iversity of Malaya, Advanced Build ing
Technology had been tradition ally taught
over two semesters a t the Year4 1evel. During
both the semes ters, the s tudents are given
eight lectures on specia list topics by in-house
lecturers as well as by visiting exp erts and
from the trade. The s tuden ts are also taken
on site visits and arc required to complete
two assignments during the semes ter, to
show their understanding of the design and
opera tio n o f tall build ings un d e r the
Malaysian climate. One of the assignments
is se t in the con text of s tud io design .

Innov ative teachin g of Ad vanced
Building T e chnolo g y at the
University of Malaya

The arrangement discussed above seems to
be satisfac to ry at first. The s tud io based
ass ignment d oes ach ieve th e objec t of
in tegration. However, it was felt that the
students we re no t benefiting fully from the
p rogramme, as it w as lar ge ly left to the
lecturers to integrate the ass ignments and
lectures w ith the s tud io. The s tuden ts were
bogged dow n by the lect ures rather than
learning on their ow n.

Thus, s tarting fro m academic year
2004-2005 onwards, it was decided to bring
all the technology lectures to semester one.
Thus, the s tuden ts w ill ge t concentrated
inputs on building services, s tructures and
construction technology. Various specialist
lecturers were invited to talk abou t their
specialities and its app lica tion to the high­
rise build in g wi th specia l re fe rence to
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Malaysia. A simple 2-week assignment was
set to understand the conceptof service cores
and their utili zation . A second assignment
was se t in the context of Putra [aya, the new
administrative capital of Malaysia, to g ive a
feel for technological deve lop ments.

In the Second semes ter, the s tuden ts
we re in troduced the inn ovati ve teaching of
technology. The first building used for th is
purpose is the "Te lecom Tower. (Mena ra
Telekom) " as sho wn in Appen dix 1. It is
one of the notab le intelligent bu ild ings near
the Uni versit y of Ma laya campus. This is a
very unique tall build ing w ith intelligen t
building design fea tures. The tech no logy
aspect s of the buildi ng were itemi zed an d
introduced to the s tuden ts in the inaugural
session. The s tuden ts had to do a s tudy of
the overall build ing and its design as well
as to individually d o a deeper s tud y of their
chosen top ic. The st uden ts had to organize
their study methods and site visits.They had
to liaise w ith the various consultants and
specialist contractors . All this had to occur
within a period of eight weeks.The students
regularly met-up in a discussion sess ion
with the coordi nators once every two weeks
to d iscuss the materi als collec ted , ana lyse
their utili ty and share the knowled ge across
the class . Th e coord ina tors ac te d as
facilita tors and ga ve d irections for fur the r
work as well as explained any new concepts
and ideas the s tudents encountered.

The s tuden ts had milestones an d
target s to meet d uring the semes ter. The
examination schedule is se tout in Appendix
2. The w ho le process is perceiv ed to be a
s tuden t-le d ed uca tional adven ture a nd
learning experience.

Con clus io n s

A new and innova tive concept of teaching
advanced build ing technology is described .
The s tudents ar e req uired to do an in-dep th
study of a building with reasonably complex
structures, services as well as construction
fea tures. They have learned fas t and seemed
to find the teaching p rocess more exci ting
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and useful. The teaching process has met its
intended objective of creating enthusiasm
and excitement for learning of technology
amongst the students. The students
appreciate the building technology aspects
of design as it is based on a real building
ably assisted by the consultants and experts
involved in its design as well as in the
operation of the building.
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APPENDIX 1

BAES 4229 ADVANC ED BUILDING TECH NOLOGY II
Sem ester 2 2005/2006

Menara Telekom, Kuala Lumpur, Malaysia

-'.

Figure 3: Telecom Tower
(Menara Tclekoml

The design has been infl uenced by the
bamboo shoot, which has a symbolic
meaning in the Malaysian culture. The
bamboo shoot represents strength, rapid
growth and fertility .

It was completed in 2001 at a cost of
RM600 million. Towering at a height of 310
metres, the 77storey bu ilding in jalan Pantai
Bahru is Telecom Malaysia's new corpo rate
headquarters. The Telecom Tower is the
world's 20th tallest building.

Its unique curvilinear s tru ctu re is
based on renowned Malaysian sculp tor and
ar tis t Latiff Mo hid in's awa rd -wi nning
mas ter p iece - the Pucuk Rebung - which
depicts a young bamboo shoot with strong
foundations at its root and little leaves
sprouting. The building is designed by Hijjas
Kasturi Associates.
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The state-of-the-art building is rated
as a six-star intelligent building by City Hall,
which provides infrastructure for
multimedia services with high speed
connectivity and features an energy-efficient
facilities management sys tem. The building
is eq uipped with an In tegrated Building
Management System (IBMS)concept created
by Tele ko m Malaysia ' s resea rch and
development division to provide a
productive and cost-effective environment.
The IBMShas the ability to integrate 11 key
mechanical and eng ineering sub-sys tems
withi n the tower - ranging from the air­
conditioning and ventilation system, to the
lighting control sys tem, and the security
management and lift and escalator systems.

Another key feature in the building is
the document conveyor system, which



transports documentsand parcels within the
build ing - from three floors underground to
the 55th floor, the highest office floor in the
tower.

Menara Telekom ca n house 6,000
occupan ts and has 22 "sky gardens" (one
on eve ry third floor ) to p rovide a cond ucive
work ing env ironment. The landsca ped
terracesare tranquil, private retreats for rest
and relaxation. Among the facilities are a
professiona l performance theatre for an
a udience of 2,500 a nd exh ib ition h all s.
Occ upa nts of the building can also enjoy
spo rting and recreational activities at the
Menara Telekom Sports Complex. An ind oor
gy mnasium is also availabl e for exe rcise
enthusiasts.

Telekom Ma laysia employees wit h
yo u ng ch ildren can send them to
"Tia ra to ts", a fully-equipped childcare
cen tre wi th an indoor play centre. More than
100 ch ild ren spend time a t "Tia ra tot s"
unde r the care of 15 gua rd ians while their
parents are working.

T ask
Students are required to carry ou tan in-depth
analysis on the above building to create an
unders tanding of how the Architect ure
design solutions, s tructures, envi ronmen tal
con trol systems, building services, buil d ing
cost etc., are utilised a nd integrated to
produce a creative response for practical &
aes thetics purp oses. They are also required
to s tu d y h ow com plex a nd con fl ict ing
requirements arc resol ved .

Learning O utcomes:
• An awareness of the environmental

and con structional factors that affect
a rc h itec ture d esi gn d eci s ions
necessar y for the proper fun ction of
buildings.

• An understanding of the relat ionship
bet w een s truc tures, se rvices and
architecture form. .

Working Method:
• Stud ents are to visit the build ing to

view and underst and the spa tial
layout and faciliti es.

• Attend a series of discussions w ith the
building's d esigner s / cons ultant
team to learn and unde rs tand the
princip le ideas involved, the various
factors taken into considera tion in the
design process, and the integration of
vario us technical aspects wit hin the
build ing .

• Initially s tuden ts are to wo rk as a
gro up to an alyse the possible topics
for the building.

• Subsequently each s tuden t is to select
at least one topic for an in-depth study .
The topics tha t are to be discussed and
covered may encompass the following
aspects :

• In tegra tion of design, services and
structures,

• Research into methods of construction
and their effects on the design .

• Founda tions,
• Structures and materials.
• Cladd ing,
• Fire protection and its applicati on in

design.
• Energy use and energy conserva tion,
• Airconditioningsys tem,
• Building autom ation system,
• Intell igent building des ign features,
• Building Security,
• Build in g ex te rna l e n ve lo pe and

maintenance an d
• Landscape
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Requirem ents :

• Disc uss io ns and power poi nt
presentation in a se minar session

• Final repor t: all th e in d iv id ual
sectio ns to be bou nd together as one
final repor t

• Submission of the entire document as
aCO ROM.

• Report submission : To be announced
later in consultation with the class

• Disc uss ion and presentation : To be
anno unced later in cons ultation with
the class
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APPENDIX 2

BA ES 4229 ADVANCED BUILDING TECHNOLOGY II
Semester 2 2005/200 6

Please lIole tiu: followillg schedules

Particulars Da te and Time

Submissio n of Integrated Repo rts 9:45 am Tuesday 28'h March 2006
This portion of the Assignm en t wil
carry 50"10 Marks for the Fina l
Examination,

INDIVIDUAL PRESENTATIONS-l
All thestudcn!«shollid be"resellI for,
till? ell tireseesion

Too Kcan Kong This portion of the Assignment will carry
Hu Siau Ping 30"10 Marks for the Fina l Examina tion.
Chan Ch ung Meng
Lee Ren Ying
Mohd Hazwand y Bin Mohd Zin 9:30 am to 12:30 pm
Lina Teoh Yee Chin MONDAY 24'h Ap ril 2006

INDIVIDUAL PRESENTATIONS-2
All thestudents s/lOuld be Vl'eseul
(or tile entire S(!$SiOl I.
Yap Boon Kean This portion of the Assignmen t will
Jessica Loo Li Quen carry 30"10 Marks for the Final
Siti Aisyah llin ti Mahayudd in Exam inat ion.
Nor Fariha h Wahidah Yaakubfs Md [sa
Loh YungHui 9:30 am to 12:30 pm
Azri Bin Aziz Tuesda y 25'h Ap ril 2006

Submission of the CORRECTED Final This portion of the Assignment will
submission . The final submiss ion will carry 20"10 Marks for the Final
include 2 Copies of the BOUND Exam ination
report + 2 CD Rom's of the comp lete
work. [ The CD should include the 11 am Friday 28'" Ap ril 2006.
PowerPoin t Presen tat ions + pho tographs
+ the reports.]
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Posting of the Draft Grades on the 3 pm Monday 8 May 2006
Door of Assoc . Prof. S P Rao's
office rue 18)

Grieva nce Procedure: Any Appeals 12 Noon Tuesday 9 May 2006
should be in WRITIN G addressed
to Assoc. Prof. S P Rao and to
Prof. Ezrin. Reaso ns for the appea l
must be clearly stated.
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