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The objective of Task 23 was to stimulate integrated design of large solar low energy buildings, also taking into
account sustainability. The Task focussed on the design process since this was acknowledged as a future obstacle
for further implementation of solar energy and sustainability in larger buildings. Task 23 developed an generic
approach towards the Integrated Design Process (IDP) that is applicable in a much wider spectrum of projects
than solar and sustainable buildings.

To facilitate IDP a number of tools and methods were devel oped as a means to support practitioners during the
IDP. The tools consist of a series booklets and software tools.

The ,QWURGXFWRU\ ERRNOHIl explains why the IDP is a beneficial approach and the IEA SHC Task 23 Package
with it($ tools and methods is presented in relation to the design process.

The, ” 3 *XLGHILQH, is a comprehensive description of the philosophy, rationale and features of the IDP process,
and of the companion , ” 3 1DYLIDIRU. The Guideline provides interactive access to background information,
including key issues and recommendations in a checklist format.

The , >3 1DYLIDIRU provides detailed support to usersin identifying the elements and inter-relations between
steps in the Integrated Design Process, and to adapt the process to specific projects. The structure and contents
of the Navigator is consistent with the Guideline.

A &DVH 6WRULHV ERRNOHIN characterises the design process used in a number of high-performance projects. These
projects formed part of the background information used by Task 23 members to develop IDP methods and
tools.

A collection of ZHPRQWUDILRQ 3URNIHFIV provide examples of design processes where some of the Task 23
methods and tools have been used to support the design process.

A %0XHSULQW IRU D _LFN RIl = RUNVKRS as a basis for the orginisation of a design team workshop right at the
beginning of the IDP. The main objective of the workshop is to create common understanding at the beginning
of the design process with regard to three important notions. 1) knowledge about the integrated design process,
2) aclear perception of the design task; 3) a cooperative and open attitude towards the other membersin the
design team.

TheO&”0O , aMulti Criteria Decision Making method together with a software tool isintended for usein
normal building design processes or competitions. The name reflects the fact that the evaluation of several
design alternatives is a multi-criteria decision making process. The method assists the team to select and to
prioritise amongst design criteria, and to evaluate alternative design solutions. In design competitions, the
method can assist in devel oping the program and to select the best design amongst several alternatives. The
MCDM-23 software tool automates many of the tasks involved in using the method, and also produces
worksheets, bar charts and star diagrams.

(QHUI\  isauser-friendly energy simulation system that provides predictions of operating energy
performance and identifies the most effective design strategiesin reaching this performance level. (QHUI\ s
being continuously improved and now offers users an economical and highly effective simulation process for
early design support.
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The way these tools fit in to the phases of the design processis shown in the next scheme.

Use of Task 23 . . Concept Design Process
Methods and Tools Bsics Pre-esign Design Development ||| Documentation

Introductory Booklet
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Navigator
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Demo Projects Booklet
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Energy 10 l | ,

7KLV ERRNOHW

This booklet describes five building design projects that demonstrate the integrated design processin practice.
The focusis on the early design stages: the performance of the design team, the structure of the process and the
tools applied. Experiences and lessons learned are presented and, whenever possible, formulated in a more
general way. Chapter 2 gives an overview of the most important findings gained from the projects.

Chapter 3 presents the five demonstration projects from four different countries. Chapter 4 reviews the general
experiences from the demonstration projects focussing on the composition of the design team, while chapter 5
deals with the processitself and its managesbility.

IDPin Practice 2/26



2YHUYLHZ RI ILQGLQJV

Considering the various demonstration projects some important experiences related to the Integrated Design
Process (IDP) appear. A detailed description is given in chapter 4 and 5. In this chapter these findings are
summarised in a more general way. Of course this chapter is not meant to be a complete set of points of attention
regarding the IDP. The findings are limited to the evaluation of the five demonstration projects. Extensive
information on IDP can be found in both the O ntegrated Design Process GuidelinesCand the [(Navigator(
developed within Task 23.

The design processes in the five projects show arich variety, due to differences in the design task, the

composition of the design teams and the specific context for each of the projects.

For instance:

- there were differencesin the function of the building (one school, two offices, one community centre and
one bank building);

- thesize of the buildings varied from 1.000 m? floor area up to 66.000 m?;

- two of the projects started as a design competition;

- therewasadeviation in the level of the client(s expertise;

- some teams were familiar with IDP, for othersit was their first experience;

*HQHUDO ILQGLQJV

The demonstration projects proved that an Integrated Design Process is considered to be very beneficial and can
be managed successfully if integration aspects are dealt with in an explicit way. The products developed by IEA
SHC Task 23 turned out to be very effective. The first stages of the design process may be alittle more time
consuming and costly, but inefficiencies in the following part of the design process will be avoided and the
overall cost performance ratio of the building improves.

The demonstration projectsin their diversity showed that the Integrated Design Processis a general approach for
various design tasks in different contexts. This means that an IDP can be applied in awide range of projects.
It isimportant to understand that IDP is not arigid approach but should be adapted to the specific circumstances
of aproject, in fact arigid attitude isin conflict with the basics of integrated design.
Crucial for asuccessful IDPis:

an adequate composition and structure of the design team

competent and motivated team members

aclear design task

aprocess structure that stimulates integration

good project management

These points may seem trivia statements but they are not. The fact that we are dealing with an IDP and not with
atraditional design process makes the difference. It means that the IDP opposes special requirements for the
team, the description of the design task and the design process that are not obvious.

YLQGLQIV UHIDUGLQJ IKH GHVLIQ IHDP

In many cases the initiative for IDP is not taken by the client but by the architect or a consultant. Attention
should by paid to the fact that the client has to understand the essence of IDP. The client has to be motivated
and involved to use this approach and he should provide the conditions in terms of structure of the team and
the process.

A proper selection of the members of the design team is elementary (an incompetent member can frustrate
the entire process). Discuss | DP with them in advance and assure that they are motivated and have an open
attitude.

If the team is not familiar with IDP it is recommended to add an | DP-facilitator to the team. The facilitator(s
role can also effectively be combined with a consultancy role, like consultancy in the field of energy,
comfort or sustainability.

Changes to the team should be limited to those who are absolutely necessary. If changes are unavoidable,
take good care of the new team member integrating well.

It isimportant to have at least one or two inspiring core membersin ateam.

Theroles of the team members should be well defined; not in terms of separation but in terms of a mutual
responsibility for an optimal end product.
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The client’ s representative should have a clear mandate, so decisions can be made without the risk that they
are overruled.

The fee structure of the team members and budget allocation of building cost should not block but stimulate
integration. Shifting budgets from HV AC-systems to shading devices and low energy appliances, in order to
avoid a cooling system must by inherently stimulated in the budget structure as well asin the fee structure.
Quality of communication is of great importance for a successful IDP. Based on enthusiasm and an open
attitude the actorsin the team should learn to communicate actually beyond the borders of their own
discipline; acommon language will be devel oped.

)LQGLQIV UHIDUGLQJ SURFHWY

The Integrated Design Process typically consists of a number of design loops resulting in products that are
milestones functioning as decision documents at transition moments in the design process from one phase
to the next.

Multidisciplinary work sessions are Central activities within adesign loop, in order to generate, discuss and
judge design options.

Integration is avery important issue in the first stages of the design process. In the final design phase the
process has a more conventional character. In case innovative technologies are part of the design, integration
remains a strong issue up to the construction phase and exploitation.

The design task should be clearly described but not in an unnecessary level of detail. It must be possible to
discuss modifications that lead to a more optimal building. These discussions on the design task should be
well located in the process in order to manage them effectively.

After establishing the team, a Kick-off Workshop proved to be an effective way to make a sound start with
the design process. A Kick-off Workshop can establish a clear understanding of the client’s needs, a
common view on IDP and at the same time it stimulates enthusiasm and makes expectations clear about the
role of the different actorsin the team.

It isimportant to prepare the Kick-off workshop properly because it should be an inspiring event.

A common understanding of the client’s needs and expectations, is a necessary condition for an IDP and can
even be considered as a preliminary design loop. Understanding the design task not only means studying the
brief (program of requirements) but also discussing it together with the client and assimilating and
commenting the client’s expectations.

Integration should be managed just like the conventional aspects such as activities, time, and cost. Special
attention is needed for the exchange of information and the quality of communication.

The MCDM 23 method turned out to be a powerful and effective means of evaluating and discussing whole
building performance.

Energy simulation tools like ENERGY 10 proved to be useful in judging energy concepts and measuresin
the early design stages, and it supported the communication between the members of the design team.
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The five demonstration projects evaluated within task 23 are presented individually in a two-page description.
All projects aim for a better energy performance than usual, considering the use of solar energy, and most of the
projects have the objective to design a sustainable building with extra attention for the indoor conditions. A
common characteristic isalso avery explicit choice for an Integrated Design Process (IDP), in line with the
principles developed within IEA SHC task 23.

It is obvious that thereis arich variety between the projects. The projects differ in building size from 1.058 m?
floor areafor the Danish project up to 66.400 m? floor area for the German Post Tower. Accordingly the
structure of the design team was more complex in the German case. Also the experience of the actorsin the
design teams with | DP showed a wide range. Both the Danish and the German design teams were already
experienced in integrated design, while in the case of the Dutch project, the teams had little expertise and an IDP
facilitator was added to the team.

Within the scope of IEA SHC task 23 special methods and tools were developed, to support the IDP. In three of
the five demonstration projects described the design team used the design process guidelines and the MCDM and
in two projects Energy 10 was used.

In some projects the | DP was supported by the use of other instruments, but with a similar function, because at
that time the task 23 instruments were not yet available or actors were more familiar with these other tools that
were agood aternative.

The differences between the design processes are of course related to the specific needs of the client and the
expertise of the actorsin the design team. Apart from that, also the national context differs from country to
country. Especially regulations, building codes and the conventional way the design processis organised gives a
diversity in the projects.

The following projects are included in this booklet:

Canada School in Mayo aone-storey building providing a high quality
educational environment (floor area 3.400 m?)

Denmark Community Centrein Kolding a sustainable community centre for all age groups and
social stratums (floor area 1.058 m?)

Germany Headquarters Deutsche Post in Bonn | the headquarters of the Deutsche Post, a 43 storey
building (floor area 66400 m?)

The Netherlands | Brigade staff building (De Ruijter a sustainable office building with a high level of

van Steveninck’ Barracksin functional flexibility(floor area4.200 m?)
Qirschot
The Netherlands | Bank office in Zierikzee aflexible low energy building with two storeys, an

inviting building for the public (floor area 1.950 m?)
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The existing school was undersized, in a state of
deterioration, and generally functional deficient. For the
school in Mayo client needs were formulated like a high
quality educational environment and a building adaptable to
broader community needs e.g. community gathering and
adult education. But also a high level of environmental and
energy performance, which should be in accordance with the
Canadian C-2000 Program for Advanced Buildings, and a
fixed budget including site development were requested. So,
the conventional construction budget asked for cost
effectiveness.

&RQIUDFILQJ

The core process for the development of a school in Mayo

was normal, e.g. aclient selected the architect and engineers

on a semi-competitive basis, and the contractor was selected

on a competitive cost basis. The energy engineer / design
BNHIFK E\ _RED\DVKL ~ =HGGD ~HVLJQ *URXS = KLIHKRUVH facilitator was retained directly by the owner.

) DFLOLNDWRU

The energy, comfort, sustainability and integrated design process consultant acted as the design facilitator in addition to
his pure engineering task. The consultant had previous experience with the design team on a C-2000 project and was paid
partly by the client and partly by the C-2000 program. The architect and the other consultants had successful previous
experience with a C-2000 project as well.

SHVSRQVLELOLWLHV

In Mayo, in accordance with IDP principles, the design team participated as a unit in high-level decision-making,
although the owner was initially not fully integrated or on-side in this process. Once general design directions were
determined, the team solved specific design issues within their disciplines, with iterative interdisciplinary consultation as
required.

SBFIRUV UHODWLRQV

The client actually consisted of two entities: the owner, i.e.
the Y ukon Territorial Government (Y TG), and the user, — i
i.e. the Yukon Department of Education (DE). The Building Advisory User
Building Advisory Committee (BAC) was alocal Committee

community group with individual knowledge of : _I_ _——
sustainability. The BAC was a key motivator in moving

the project in the direction of sustainability. The architect
was the lead consultant and he retained the structural -, the
HVAC - and the electrical engineer.

The energy/comfort/I DP consultant was retained directly
by the owner to work as an integral member of the design
team, but at the same time was representing the owner’s
interests.

Energy, :
Comfort, — Architect ..

IDP
Consultant > HVAC

& 3URJUDP IRU $GYDQFHG %XLIGLQJIV

C-2000 technical requirements cover energy performance,
environmental impacts, indoor environment, functionality
and arange of other parameters. In the C-2000 Program,
financial and technical assistanceis only provided for the
design process. The C-2000 Program now focuses on
providing advice on the design process at avery early
stage.

: o Electrical
i.... Engineer ,...i

i J Structural :
feeed Engineer ..... :

Design Team
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The use of an integrated design process was initially
reguested by the owner in accordance with sustainability
mandate, but the true initiative was provided by the
architect and energy/comfort/integrated design process
consultant. Through the integrated design process, they
expected to enhance the probability of attaining functional
and sustainability goals as well as cost management. An
integrated design process was introduced during the
schematic design stage. The expectations were high, based
on previous experience, tempered in some cases by
concerns regarding extra design effort. But the
expectations were met. All project objectives were
achieved within the design team tolerance levels for effort.

There was someinitial resistance from the Department of
Education. The primary argument was cost, complexity,
and public perception of the building being too elaborate.
But as the project progressed, the owner became more
receptive. There were someinitial conflicts between the
owner and the design team, especially with respect to the
disposition of an energy program performance incentive
paid to the owner, but these were solved by ongoing
management of the relationship. These problems were
unigue to the project and not related to the integrated
design process. All C-2000 performance criteria were met,
or avalid argument was presented for the modification of
certain criteria from their original office-building-based
framework. The project also met all project criteriafor
budget and function, and the completed building reflects a
superior level of architectural quality.

Without the use of the integrated design process, the
Department of Education would probably have
implemented one of their 2stock® building plans. After the
initial resistance to the high-performance approach, the
general trend was for enthusiasm to grow within the design
team and the client. All actors were ultimately satisfied
with the process, and the resulting building is definitely
different, both in performance and appearance.

The design team remained committed throughout and, as a
result, the team members will use an integrated design
process definitely in their subsequent projects. The
ultimate overwhelming success of the project resulted in a
subsequent groundswell of sustainability initiatives within
the owner' s organisation.

7TRRY

In Mayo the design team used the design process
guidelines as specified by C-2000 criteria, including C-
2000 process/decision reporting software, DOE 2.1e
energy simulation and Superlite lighting/daylighting
analysis software.
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Location Mayo, Y ukon, Canada
Latitude 63,30° North
Longitude 135,90° East
Altitude 504 m
Owner Y ukon Territorial Government
User Y ukon Department of Education
Architect Kobayashi + Zedda Design Group,
Whitehorse
Project manager Y ukon Territorial Government

Main contractor Dowland Contractors Ltd, Whitehorse

Engineers

. structural Fast & Epp Partners, Vancouver

.HVAC Northern Climate Engineering.
Whitehorse

. energy / comfort  G.F. Shymko & Associates Inc,
Cagary

. €lectrical Dorward Engineering Services Ltd,
Whitehorse
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Initiative 1999
Design completed 2001
Construction completed 2002
Hand over 2002
7WDEHRIV

In Mayo the management of the numerous performance
trade-offs which arose during the design of abuildingina
cold climate, was an inherent part of the design process, with
analysis provided predominantly by the DOE simulations. A
typical overriding trade-off is the balance between envelope
articulation, massing, day-lighting, and passive solar gain vs.
Heat loss associated with envel ope and fenestration area.
This trade-off is essential for IDP because it touches both
building and system design and therefor enables whole
building optimisation.



