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INTRODUCTION

together with ~contributions  and
research fro Indus s
and committess in USA u

and worldwide. A number of the

ces of experienced
construction professionals workdwide
al or

industry. The best performers.
projocs have il sfoct an th great
majority of small projects. This paper
addresses best, normal and worst
practices.

THE CHANGING WORLD
The word of owning, constructing and
using buiings is constantly changing

f science, mathematics and
engineering is a0 in a state of change.

to our cities by the introduction of The

n A Act in the 19305 and the
mushrooming growth in air conditioning
n London around the year 1970,

DRIVERS OF CHANGE
In 1975 engineers were changing fro
slide rules to simple caloulators. In the
year 2000 all calculations are carried
out using computers. On  the
assumnhcn of increasing rate of
fevelopments between
2003 and 2015 shou b reater han
that between siide rules
computers. s cnange. il mpact
The

process. Perhaps the change
il oo & ston crange fom a aute
et pors

The. change. however from side
ot compser roun neyear 000
can be argued

science. A possibl

Ages some 500 years later

There was a separation of theory
and practice which occurred in
buiding  services  about  1950.
Pressures from servicemen returning

from the Second World War and
Universities establishing a  large

n ree courses and
e ntiations: e towards Highar

not reflected in the food
refrigeration  indust he same
Bet 50 and now the

division was training

commissioned and maintained. It has

alone wil not redress the problem.

BUILDING DEMOGRAPHICS
The ASHRAE report on Homeland
Sacuety md i aumry 2008 shovs
that in 1999 the
commercal buldings n e Unted

tates comprising 67.3 bilion square
fest of space. 95% of those buildings

square
worked in the large buldings. The
mean age of buildings was 30.5 years.

atio of large design and

as large buildings are to small

buidings. UK figures indicate similar

ratios. The Construction  Industry
ther

bodies established in the late 1990s a
triangle of innovation.

pyramidical structure is observed,
where the upper or pointed part with a
smallnumber of practitioners are
leaders in developing thought. The
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second group il lso movate and

o lrger roup ol th new vend
rstucted by velr clen. The
{ourh evetwil contve towork
always have. This group can i
‘compared to those in about 1900 who
contnues to_ work o the horse
o industry while all the
 transportation.

assurance techniques have been
luced possibly as an alternative.

sides of the Atiantic the best

orgnees have grat e hougnt
based on deep technical knowledge.

e medel derdoped. by Moty 6
Phistone in the 19705 the upper 1% of

engineers are comparable. In the
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method hs acantages worduid, it
rationalsation, urless s a
Change I the conscton procese, o
unikely. One of the principal constrains
of ng s the time
the participants.
Standards must e
practtoners and are often those with a

tlrs of 10 and 100 the engineer
leaders have greater control ofthe design

s samed o ok
The horse

‘There have been many initiatives to.
improve the efficiency of construction
in the United Kingdom. These have
had a significant effect on the
performers, but have they helped the
whole industry?

THE EDUCATION PROCESS
American students who spend part of
e course B have robene The

STANDARDS
In the USA, ASHRAE writes Standards
n

il o tri. Ech sl e wie
e Samee Bu-\dmg

Regulations and Biitish Stand:
unten oy e Goverment and by e

and works closely wih teaching staft
throughout that assignment. When they
visit a UK universty they are usually left
o their own devices 1o estabish their
methodology for the project and their
own deadine. Similarly the British
Student used to seting ther own
a

Large portions of the American

individuals in the industry. In Europe
the technical representatives  from
each nation make recommendations,
but final decisions are made at a
political evel,

P Sy em
g ek boc
Mimpm\paﬂy

In energy omeonton Europe.
and the UK, Standards have generally
been for building fabric performance
and structural safety. Buiding Service
clements have been an adjunct to

staft
to teaching. The British model requires
Inds to be raised through research to.
supplement teaching in contrast to
higher fees in America. Thes
et g and s noted e
eptions 1o the model on

H

requirement in the UK where qualty

saet

In America energy standards
ssued by ASHRAE are system based
giing specific instructions on the
efficiency of components, but are
weak on overall building performance.

Comments on the education

education process to the Briish favour
the European or Briish model. Other

st

HVA
airnces o Standads 1 (hmughou(
Europe. The difierence in approach is
significant. At a time when construction
is an intemational industry faced wi
the constraints of global warming and
the need for more efficient operation,
heaith problems recognised in many
buildings e absence of an
international basis for Standards
Should be not is working
closely with the Green Building
Gouncil to address cross disciplinary
Standards in the conservation area.
le ASHRAE Standards required for
indoor air qualiy, including mould,

and energy Standards requires
devs\opmem i the

This is built on
it prsertie Standards, bu\
s developing towards performan
requirements. The industry wor
st examine what Standards are

in writing Standards. Can this diversity
continue?

HOMELAND SECURITY
The events of 911 has stimulated
woryc Wat B wcr. o
providing its first report in January 2¢
ASHRAE has provided an ot
Source of risk assessment methods.
o eporis v o dosriod fom
e ASHUE kst Tho ca

of protection

countries, including  Germany,
countries in Europe
and the majority of the developing
world where ASHRAE has a number of
Chapters and significant technical
influence, favour the American model.

Both the Briish and the American
systems are seriously flawed. Each

evaorareny
o o g 1 e ¢ st vk

ost o ot e
report shows that s-qmn:am
ecvons i oo 5o s b
conble . houaskeeping. Sl
precautions in food safety, operation
of fiters, location of outside air ilets
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and securty awareness for visitors
are all ffective. In high risk buidings
further steps are required.

ASHRAE is conducting a review of
all technical publications, Standards

specify their exact requiremens on the
computer Web page. Not only does
the purchaser specify in full detail, but
they can purchase production time in
tre manuactung faciy whatier

of Homeland Securlty and Risk
Assessment are correctly addressed,

INTERNATIONALISM

Haly
is ery s ervoion. | oy e
manufacturer beyond

and_quaity control,
detalled specification and selection of
be carried out by the

‘The telephone, air travel, E-mail and
[ o

Tachnologies, companies and people

comnuricate across geograpricel
political and language barriers. As
Commanicaton. ineuding teevision
develops, world's resources are

used to provide a better qualty of If,
ssers of our buidings have raised

consultant, by the-

In this working across international
boundaries,  can International

Standards continue to be dominated
by political pressure? ASHRAE meets
this challange by providing Standards
which can then be adopted by any

expactatons
ondition in buldings 20 years ago is
o longer accepted. These qualties
are being raised worldwide.
Heating, ventiating, ai conditoring

American State or
In Pakistan the best engineers use the
ASHRAE St

ted
cross interest

the
American  National  Academy  of

ing
stronger and for  period Korea and other
s of Pt g, Grina s o

ol infuer
I oo ASHRAE memers have

ol
o s cscpioany Sandarde ro o
ones which absorb much time and
effort to_incorporate the many non-
HVCAR interests.

HOW DOES AN ENGINEER
SPEND THEIR TIME?

In subjective discussions with fims
o conmtarts, cesign cont
rehiteots  ant

Pratces princpaly in Amera. bt
also in other parts of the world, it
Cmerges that desan cngneers il
spend between 10 and 20% of their
time on

reported a trend for
to sub-contract technical actity to
iocte s iamas. T TR
precedent in the computer

Toose who st thet o il Rad 10
Should examine

the changing roles of the designer,
contractor and_ manufacturer. Some
iave argued that much

carid out by desigers, pariulary
following the American model can
carried out by different groupings
within the construction team or indeed
s largely computerised.

here is one manufacturer of air
conditioning equipment in ltaly who
encourages his principal clients. to

Sot o 1 the ASHRAE Handbooke,
Standards and other publications. This
equates to something under one day
per week. The remaining four days are
Spent on the process of construction
including negotiation and discussion
with architects and other mer

several years are spent in learming a
degree in engineering, followed by
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several more 1o achieve Charter or
Professional Engineer status and then

continuing technical  education
Iielong.
The remaining four days of

publications on these “soft” side of
theiractivities.

the UK there has been, at least
during the last 20 years, much cross
construction industry discussion and

decison making on e process of
consucton Empnas.s s on tea

ering to achieve

veducl\ans I cost Most constants

employed directly by the client.

There hs oo ron s fom

of mansging contacing wih mary
sub-contractors  employed by

management firm.

In the USA the architect generally
remains dominant in the design
process. They provde adersi, ey

employ the consultants and sub-
contractors and specify the works.
The consultants are then paid by the
arohitect out of the architect's fee. At
the responsibilty for the
awings which have professional
engineers stamp passes to the
contactor who then has the legal
respondty ko perormatcn of te

mpleted building

In both the UK and in America there
are afternatives with America moving
towards partnering and in the UK
projects run by the general contractor
on a design and buid basis. The
ai based on the way in
weh Ve buling ikty s
Geveloped on each side of the Atlanic.

oot contiena e are
excallent buldings and a very large
number where the air conditioning and
other building services do not operate
as intended.

It is generally accepted that

ral engineers work with great
integrty. Indeed t is criven by the need
for buidings never to fall. Athough the
same will apply to refrigeration, this
integrty is nota driver n air condiioning.
Most calculations are driven at. the
optimum performance against cost
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solution. Unfortunately thisstretches
beyond the simple matter of integrity:

In every building in which | have
given a lecture during my Presidential

failure *either inperformance or
visually. There s a generally accepted
relationship that engineering systems.
which  are  straightforward  in
commissioning and familiar 1o the
‘commissioning engineer can be put to
work within the specified short time. If
there s complexity and the systems
are prototypes, commissioning is not
completed for sever
cooling seasons. Normal practice
however, is that the owner
building

against a solution
he rapid an
developments in technology
have p aw:
from standardisation. Historically
manufacturers wil sell
specials at a higher profit margin
than standard  components.

The bidding process of all
consultants and contractors
usually on an incomplete

specification  and  with harsh
conditions of contract are normal

precarious position where increased
tumover is required with small profit to
support future work,

signers are uncomfortable with
standardisation. My experience with
the very small number of Standard
systems on the market s that
as a challenge to

with standard fan tles, central units in
each 300 square metre zone and
standard controls always gives good

satisfactorily in a
building shapes and sizes providing
tandard  components  within  a
Sophistcated buiing
Inthe aircraft, ship building and car

industries these  techniques
standard  components in unique
products is wel developed. Why is it

resisted in buidings'
s often been stated by

|t s

practitioners in_ bulldings that the
shortage of money prevents good
quality. Is this an acceptable excuse
for poor performance? As the side
rule has been replaced by a
calculating computer there are already
indications that the majority of the
work of design, particulary if based

standardised products, will remove
much of the design requirements as

intancy profession and through-
oot mandtacturng

we to concentrate in
sty soleoton, unvasty coursss

and discussion of engineering practice
on the one day per week activities. Wo
avoid the four days per week or at best
include those activities as a minor part
of the curiculum.

As horses were replaced by the
motor car, so will our present design
processes and tools be replaced, but
the rate of change is much faster
Young peaple currently at university
are being prepared for the processes
of the late 20th century. Fortunately
they are adaptable and may have
the wisdom o adapt and lead us
forward. W

One Stop Solution
MIDASoft Sdn. Bhd
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