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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the

[SO/IEC Difectives, Part 2 ([see www.iso.org/directives).

ISO draws|attention to the possibility that the implementation of this document may invelve'the use of (a)

patent(s). 1SO takes no position concerning the evidence, validity or applicability of any’claitned patent

rights in r¢spect thereof. As of the date of publication of this document, ISO had not received notice of (a)

patent(s) which may be required to implement this document. However, implemefiters are cautioned that

this may npt represent the latest information, which may be obtained from the patent database qvailable at

www.iso.ofg/patents. ISO shall not be held responsible for identifying any or,all. such patent rights.

Any trade [name used in this document is information given for the convenience of users and does not

constitute pn endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and gxpressions

related to|conformity assessment, as well as information about ISO's adherence to the Wprld Trade

Organizatipn (WTO) principlesin the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This docurhent was prepared by Technical Committee ISO/TC 205, Building environment design.

This second edition cancels and replaces the first edition (ISO 16813:2006), which has been fechnically

revised.

The main dhanges are as follows:

— updatgd Clauses 2 and 3;

— revisidn of the flow diagram of the design process (Annex A);

— additign of the nine generalprinciples of sustainability (NGPS) provided by ISO 15392;

— additign of subclauses on,building environment parameters and variables, project team, comiissioning,
post-ofcupancy evaltiation, and commissioning issues and lesson learned;

— deletidn of Annex'B on flow diagram of design process;

— additign of Annex B on building environment parameters and variables.

Any feedback’/or questions on this document should be directed to the user’s national standards body. A

complete li

sting of these bodies can be found at www.iso.org/members.html.
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Introduction

This document provides general principles of building environment design and is intended for design team
members, (e.g. architects, environmental designers and building system designers), as well as building
clients, contractors, government officials and academic experts.

The aim is to assist these groups in applying an effective design process in order to achieve a balance between
comfort and environmental considerations. This document specifies the design drawings and specifications
to be evaluated at every design stage. This document also provides the framework for sustainability issues
to be considered in the design requirements and the constraints to take into consideration from very early
stages of the building design process.

© IS0 2024 - All rights reserved
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Building environment design — Indoor environment —
General principles

1 Scope

This document establishes the general principles of building environment design to achieve a quality

building e
the variou
quality bui

The design

to add
costs 3

to asse
indoor

to use
before

The build
environme

This docur
buildings.

2 Norm

There are o normative references in this document.

3 Term|
For the puj
ISO and IE
ISO On

IEC El¢

parties involved in building environment design collaborate with one another to prov
ding environment.

process aims to achieve the following:

Fess issues concerning sustainability over the building life cycle, including owning ang
t all stages of the design process;

ss the proposed design with rational criteria for the thermal, acoustic and visual envird
air quality, energy efficiency and performance of technical building systems at each d¢

an iterative design process in which each design stage is)subject to design review an
proceeding with the next design phase.

ng environment design involves not only thearchitectural design associated
ntal quality, but also building system design incliiding effective control methods.

hent is applicable to building environment.design for new construction and retrofitti

ative references

s and definitions
poses of this docuhient, the following terms and definitions apply.
[ maintain términology databases for use in standardization at the following addresse

line browsing platform: available at https://www.iso.org/obp

ctropedia: available at https://www.electropedia.org/

th in which
ride a high-
| operating
nment, the
sign stage;
H decisions

with the

ng existing

2]

3.1

commissioning
sequence of events that ensures the building and the technical building systems (3.7) are functioning in
accordance with the building environment parameters in the design specifications for the building lifetime

3.2

commissioning process
systematic application of processes and procedures designed to ensure that the project objectives are
achieved and maintained throughout the building lifetime

Note 1 to entry: The commissioning process begins at project conception and continues through to the pre-design,
design, construction, start-up, turnover and occupancy to the operation phase.

© IS0 2024 - All rights reserved
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SO 16484-1:2024, 3.4, modified — Note 2 to entry has been deleted.]

design document
written description that formalizes and rationalizes the design at every design stage

3.4
energy eff

iciency

measures that ensure the building and system function in accordance with the design parameters by the

efficient us

3.5
life cycle

e of energy

consecutiv

3.6

life cycle ¢
total costs
operation,

3.7
technical
building ¢
dehumidifi

Note 1 to e
lighting and

Note 2 to en
Note 3 to en
Note 4 to en

[SOURCE: I

4 Fund

4.1 Gen

General pr
building er
a flow diag
cycleofab

The design

periodof abuitding from ptanming to fimat disposat

ost
of a building or its parts throughout its lifetime, including costs of planning, design,
maintenance and disposal

building system
mponent for heating, cooling, mechanical ventilation (filtration ‘and exhaust), hum

htry: A technical building system can refer to one or to several building services (e.g. heat
domestic hot water).

try: Lifts and fire extinguishing systems can be included in technical building systems.
try: A technical building system is composed of different sub-systems.
try: Electricity production can include cogeneration, wind power and photovoltaic systems.

SO 19454:2019, 3.16, modified — Specified building component uses]

amentals

bral

inciples of building environment design allow design teams to provide the desired
vironment ima.sustainable way according to fundamentals of the design process. Ann
ram of the'entire design process. The design team shall keep in mind energy balance @
uilding dnd life cycle costs.

procéss aims to ensure efficient building environment design providing the specified

Icquisition,

idification,

cation, domestic hot water, water supply, drainage and sanitary equipment, lightinlg, building
automation and control, and electricity production

ng, cooling,

quality of
ex A shows
ver the life

quality and

performan|

cedevel, i.e. safety, health, comfort and energy use as well as sustainability.

The nine general principles of sustainability (NGPS) are defined in ISO 15392. The NGPS encompasses the

following s

global

ubjects:

continual improvement;

equity;

thinking;

holistic approach;

involvement of interested parties;
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rm vision;

tions and risk;

responsibility;

arency.

The design team shall define goals based on the requirements, constraints and actual conditions to be
achieved, integrating the ownership and operating costs during the design stage.

The design team shall take a holistic approach to their design taking into consideration relationships,
synergies or trade-offs, or a comblnatlon of physwal environmental factors. Bu11d1ng env1ronment design

requires |
change, as
for uncerts
that is exj
excessive [l

Successful
interested
and operat]
properly in
abalanced

Responsibi
design pro

4.2 Buil

The design
The scope
and the pe
expressed
to such pat
for each co
The values
environme

inties of design conditions caused by cllmate change, for example, selectlng a sustdinall
ected to minimize the impact of building energy consumption on climate ‘changg.
rovisions can waste resources and go against sustainability.

building environment design results from identifying and involving'\interested p
parties are neighbours, local authorities, local association professionals (service
ors) as well as end users. The project leader should monitor whether the interested

volved in the building environmental design process. The commissioning team should 1
inclusion of participants. The design team shall execute the projectlocally, but with a gl

lity and transparency shall be guaranteed by documenting and retaining all informa3
Cess. The design documents are utilized for continual itnprovement of the building.

ding environment parameters and variables

team shall determine the scope to be expli¢itly addressed in the building environm
shall be articulated in terms of the constituent elements to describe the environmer
rformance that are expected to be achieved in the project. Each of the constituent ¢
ps a pair of a parameter and its value(s). The notion of building environmental paramg
ameters. The values of building enivironmental parameters shall be determined as ta
hdition of thermal environment, acoustic environment, visual environment, and indoor
of building environmental ‘parameters shall be achieved regardless of the changi

Building efivironment parameters represent the following environmental and energy performa

project:
— indoon
indoon
indoon

indoor

air quality;
thermal environment;
acousticenvironment;

visual environment;

g climate
Il prepare
ble solution
However,

hrties. Key
providers
parties are
nonitor for
bbal vision.

tion of the

ent design.
tal quality
tlements is
ters refers
rget values
air quality.
hg outdoor

ntal conditions or predictéd user behaviours, or both, during the occupancy and operation phase.

nces of the

contro

Is;

energy use.

Building environmental parameters of the project are determined as objective variables of the building
environment design. The objective variables are dependent variables whose values depend on changes in
the corresponding design variables and accompanying control variables under certain conditions described
by context variables. Variables related to building environmental design can be classified as follows (See
also Annex B):

— Objective variables that are controlled by building environmental design and describing targeted
environmental and energy conditions, such as temperature, humidity, sound level, illuminance, luminance

and en

ergy consumption.
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ckness, and window dimensions.

Design variables that are to be determined by the design team, such as a type of insulating material and

Control variables that are controlled by design variables and bridge between objective and design

variables, such as thermal resistance, transmittance, reflectance, sound absorption coefficient and
sound transmission loss.

conditions.

4.3 Proj

4.3.1 De

The design
can consis
electrical ¢
structural

The desigr

multidisciy
identif

facilitd

The design

4.3.2 Co

The consti
project. T}
engineer a

4.3.3 Co

The comm
provider, ¢
contractor,
and coordi

The commi
of the proj¢

4.4 Proj

Available

ect team

Context variables that are external conditions, such as meteorological properties and disturbance

sigh-team
team is an organization of people who are responsible for the building design. The

ngineering, illuminating engineering, heating, ventilation and air conditioning (HVA
engineering and construction management, and other specialists.

team is responsible for addressing human and technical issues omthe project. An
linary approach shall be adopted throughout the design process by

ying the necessary professional skills;
ting collaborative work.

process of some projects involves building users asaell as the clients.

nstruction team

hd sub-contractors.

mmissioning team

issioning team can consistiof representatives from the owner, project manager, com

nates the commissioning team to implement the commissioning process.

bct. The commissioning team is responsible for implementing the entire commissionin

lect information

roject information that influences development of design concepts together with

uction team includes those project memhers who are tasked with physically consti
le construction team can consist of the project manager, main contractor, site mg

esign professionals (eg. architects and engineers), operating and maintenance stg
major subcontractors;vendors and suppliers. The commissioning provider leads, plang

ssioning team«ambe included in the design team but does not manage the design and cd

sign team

d
t of an architect, an interior designer, a lighting designer, a landscape designer, erfgineers in

[) systems,

integrated

'ucting the
nager, site

Imissioning
(ff, general
, schedules

nstruction
J process.

onstraints

and all re

iTements shalt be documented. When assumptions are made in ptace of necessary i

formation

related to the codes, standards or regulations for building environment design, with respect to the
building environment, those assumptions shall be documented. The project information that influences
programming, development or design, or a combination, of building component and technical building
systems shall also be documented.

4.5 Framework of generation and verification

Architectural design and building system design are goal-driven activities. The routes necessary to achieve
the result are not straightforward and can be flexible. In some instances, the assumptions are made
under uncertain conditions. Hence, the design process involves the use of generation and verification. The

© IS0 2024 - All rights reserved
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generation process is a sub-process where a design solution is synthesized, while the verification process is
another sub-process in which the design solution depends on different design criteria.

4.6 Framework of documentation at approval

Evaluation and approval processes shall be documented. The documentation process shall explicitly state
what is to be provided by the project. The evaluation and approval processes shall demonstrate that the
stated goals can be achieved. Every design document provided shall describe what will be achieved and then
it shall be verified that it is achieved in practice. Approval should be obtained at each design stage.

The design documents issued during this design process shall cover the following questions:

Is the stated definition adequate and feasible?

[s the ¢nvironmental design feasible?

[s the §pecified structure expected to satisfy the constraints and requirements?

[s the building capable of providing the quality and performance required?

4.7 Harmonization of architectural and building system design

tion of the
harmonise

Since the 4
building er
the archite

rchitectural design as well as the building system design contributes to the realiz3g
lvironment, the general principles of building environment<design should be used to
ctural and building system design.

The gener
They do n
system des

] principles of building environment design should 110t restrict creative architectural design.
bt predefine the order or precedence of individual task in both the architectural and building
ign.

4.8 Commissioning

Commissidg
verifying 3
constructe
commissio
domestich

ning is the quality-focused process for enhancing the delivery of a project. It

nd documenting that the facility-and all of its systems and assemblies are planned
d, installed, tested, operated and maintained to meet the owner's project requirement
hing refers primarily to technical building systems such as heating, cooling, lighting,
ot water and controls. It ensures the quality of the building. In general, the commission

focuses on
, designed,
s. Building
yentilation,
ng process

is classifiedl into the following majer‘phases:

— project initiation (pre-design);

designj
construction;
turnover;

occupdncy and operations (post-occupancy).

The commissioning process includes commissioning planning, commissioning review at each design stage,
measurement and verification, system tests, adjustment, first-year monitoring and assistance with resolving
commissioning issues, documentation, end-user training and handover of the system manuals. Specified
design criteria shall be verified by measurement and testing, and if necessary, installations shall be adjusted.

A commissioning plan is necessary to ensure that the building components and systems meet the
requirements. The commissioning plan shall involve systematic testing of the technical building systems
and their controls to ensure they provide the specified performance, interact properly as a whole and fulfil
the requirements.

A commissioning test (also called functional performance testing) shall be conducted according to the
commissioning plan.

© IS0 2024 - All rights reserved
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4.9 Post-occupancy evaluation (POE)

Post-occupancy evaluation (POE) is a process of evaluating a building after it has been completed. It is
conducted to understand actual building performance against the project requirements and to obtain
feedback and lessons learned for future projects. A POE should be conducted when the building is in use to
understand the actual performance related to user satisfaction and lessons learned.

A POE is valuable in helping designers to identify potential problems and to constantly improve their designs
through lessons learned from past projects. POE is carried out to understand an occupant's response
to building environmental factors such as thermal, visual and acoustic conditions. A POE includes the
measurement of physical environmental factors and a survey of occupants’ psychological aspects.

4.10 Co

Commissidg
necessarily
lessons lea

5 Desig

5.1 Stag

5.1.1 Ge

The object
requireme
case, the d

All requird
in the sub/

another. The approved conditions form the basis 6fthe building project definition.

The appro
though the
consistenc

5.1.2 Pr

Project def]
the work. 1
[t cannot b
at this stag

missioning issues and lessons learned
(=]

ning issues are identified during the commissioning process. However, all of the
r solved during the commissioning process of the project. Unresolved commis$§ioning
rned should be identified and used to improve future projects.

n process
e | — Formulation of project definition

neral

ve of Stage I is to clarify the project constraints and reguirements. The client defines t
ts and the constraints but can be unaware of some of the constraints to the given pro
psign team must provide the client with this important information.

ments and constraints shall be explicitly-décumented in Document I, which shall b
process Evaluation I, where the project requirements and constraints do not conflid

ved requirements and constraintsican become variable when unknown conditions
y appear consistent at this stage! In this case, the project definition shall be revise

.

Dject definition

inition is a process.6f providing the relevant information for the design team to define
'he project definition lists the project requirements, given constraints, theories and as
e revised except when unexpected conditions emerge. All of these cannot be complet
e. Some of these can be revised in response to feedback at later stages of the design pr

m are not
issues and

he building
ect. In this

b approved
t with one

exist, even
d to retain

he scope of
sumptions.
bly defined
pcess.

5.1.3 Opportunities and constraints
The constnaints are conditions that mus ot by the project and characteristics of the buildimg site. The
characteristics of the building site include for example, climate, geometry, geography, culture and building

codes. The conditions can be related to health and safety issues, energy availability, and environmental
quality for the project. The constraints are fixed and, in principle, cannot be revised even when unexpected
conditions emerge.

5.1.4 Requirements

The requirements describe the quality of the building environment, budget, schedule, sustainability and
other restraints as well as building performance and the interior spaces required by the party concerned.
Some requirements are latent and are not explicitly expressed at initial stages. The requirements can be
inconsistent with the constraints and can be incompatible with the given constraints. In such cases, the
requirements shall be revised.

© IS0 2024 - All rights reserved
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5.1.5 Assumptions

The theories form a portion of the assumptions. Any issue that cannot be fully identified in the course of
the design shall be assumed. The design team shall take these into account in the final design decision.
Uncertainties should be dealt with as assumptions at the early design stage so that problems can be avoided
at a later stage.

5.1.6 Philosophy, ethics and theories

Both the client and the design team can have a philosophy and set ethics concerning building environment
in general terms. Philosophy and ethics are a base to which the target level of each environmental item is
determined, and the design strategies are planned. A building is evaluated from different aspects. The client

sis of their

and the design team can decide which aspect they consider to be critical or less critical on the b3

own philos
design crit
work on ag

5.1.7 Ou

Document

description of the project definition, e.g. the requirements, the constraints and’the assumptions.

5.1.8 Ev

Evaluation|
constraint
constraint
not the prg

5.1.9 Ou

When the
output. Prg
the results

5.1.10 Ite

ophy and ethics. This consideration is possible, provided it does not violate the eny
eria. The theories also encourage the design team to employ a particular design-strat
the rationale on which the structural behaviour and functions of a building aré based

tput — Document I

[ shall be issued as an output product of the project definition{ process and as

hluation I

b and the assumptions shall be verified. The feasibility of the given requirements
b and the assumptions should be verified. The main assessment of the evaluation is
ject definition is adequate and optimal under the\given constraints.

tput — Approval of Document I

Evaluation I process is successfully ,completed, approval of Document I shall be is
of of approval of Document I should ¢ontain the evaluation process for Document I tog
of the evaluation. Stage Il canndt be started unless Document I is approved.

ration

ronmental
egy and to

an explicit

[ is the process of approving Document I. The consistericy of the contents of the requirements,

under the
Wwhether or

sued as an
ether with

If Document I was not approvedyit shall be revised by iterating the steps from the project definition.

If there is 4
I, some of t

5.2 Stag

5.2.1 Ge

iny contradiction-in-the compilation of the requirements and constraints described in|
he requirements should be revised and then iteration be started with the revised reqy

e Il — SChematic design

neral

Document
irements.

The objective of Stage II is to determine the schematic framework of the building and its environmental
systems as requested by the client. The structure of the concepts and scheme will determine the following
process, i.e. Stage II1.

The schematic framework is expressed in terms of the building scheme, i.e. the zoning, the circulation, the
prospective use, and the diagrams to describe the technical building systems, such as HVAC, lighting and
water service. This process determines which technical building systems are employed.

5.2.2 Input — Background

Document [ approved at Stage I represents both the input and the background to Stage II.

© IS0 2024 - All rights reserved
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5.2.3 Output — Document II

The design concept shall be developed in response to Document I and should be outlined in a written
narrative.

Document II should be issued as the product of the schematic design process. Document II is the explicit
description of the framework of the building and its environmental systems. Document II also explains the
rationale of the framework.

Document II shall be issued as the formal record, but the concepts, scheme and diagrams can be flexible due

to the uncertainties involved.

5.2.4 Evaluation II

The consisg
criteria an
is whether

5.2.5 Ou

When the ]
of Docume

If Docume
revised, an
definition |

5.2.6 Ite

If the initig
constraint

design teain shall determine acceptability and act accordingly. Then an alternative concept and sc

be present

5.2.7 Ite

If no change in the concept and scheme\is found necessary, the design may proceed to Stage III.

If changes
revised.

If modific{
parameter

5.3 Stag

tency in the framework described in Document II shall be verified in reference\to
l Document I. The fitness of the program and the diagrams shall be verified. The-main §
the design is directed on the right track or not.

tput — Approval of Document II

valuation II process is successfully completed, Document II shall peapproved. Proof
ht I shall include how it was evaluated.

ht I is found to be inconsistent with the requirements and constraints, Document
d iteration be made from the conceptual design and schematic design process or from
Drocess.

ration from conceptual design and schematic design

| concept of a building established during the-design process does not meet the requirsg
5 described in Document [, or when the targetievels of the environmental elements are 1

bd. Minor changes are possible in some instances. However, major changes are necessar

ration from project definition

in the requirements are made to provide improved solutions, then the project definiti

ition of the prejéect definition does not improve the issue, then the building er
5 shall be recensidered.

e I[II —<Detailed design

the design
issessment

bf approval

I1 shall be
the project

bments and
ot met, the
heme shall
y in others.

on shall be

vironment

5.3.1 Ge

neral

Stage Il is the main stage of the design process where a detailed design is performed. The structure of the
building, i.e. the shape and dimensions of the building elements and the relationship among them as well as
the components of the building environmental control systems, shall be specified.

The structure of the building is determined during this process, and is expressed in terms of shape,
dimensions and materials of the building components, spatial relations, or functional relations, or a
combination, among the structural elements. All system designs shall be included.

Detailed predictions and analyses through either computer simulations or measurements with physical
models, or both should be performed during this stage.

© IS0 2024 - All rights reserved
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Input — Background

IT approved at Stage Il represents both the input and the background to Stage III.

The design team shall further develop the design with more detailed data and specifications of the building
systems and components.

5.3.3

Output — Document Illa

Document Illa is the explicit description of the building structure. It consists of drawings and building
specifications including the technical building systems.

5.3.4 Analysis

The buildihg performance shall be predicted in the detailed design description in Document [Ila and be
expressed [in terms of both the physical properties of the building and the environmental-systfems of the
building. Use of computer analysis of the environmental performance or energy demands shall be ¢onsidered.
The functipns to be provided by the building shall be determined by the design teambased on the building
performankce.

5.3.5 Output — Document IIIb

Document[[IIb is the explicit description of the results of the analysis précess, i.e. the predicted pgrformance
of the whole building.

The performance shall be expressed in terms of the estimated values of the physical propeifties of the
building, spich as air quality, temperature, and energy use. The rationale of the derived performance shall
also be considered.

The detailg of the criteria adopted shall be recorded foffuture evaluation.

5.3.6 Evpluation III

The results of the analysis described in Dacument IIIb shall be evaluated to determine if the rejluirements
described |n Document I are achieved without violating the constraints described in Documenit I and the
issues in Dpcuments Il and Illa.

5.3.7 Output — Approval of Documents Illa and IIIb

While Evaluation III is under progress, Documents Illa and IlIb shall be approved. Proof of dpproval of
Documentg I1la and I1Ib.shall include how they were evaluated.

Stage IV cajnnot be started unless Documents I1la and IlIb are approved. If it is found that the buildling design
described n Documént Illa does not meet the contents of Document I, Documents Illa and IIf[b shall be
revised by |iteration against the project definition.

5.3.8 Iteration into detail design

If the current building design concept does not meet the contents described in Document II, then an
alternative design shall be provided. At this stage, only minor changes requested by the client shall be made.

If Documents Illa and I1Ib show that the quality and performance described in Document Il are not provided
by the building design, then the current design shall be modified without changing the overall design
concept. Building drawings and specifications shall be replaced according to the level of information needed.
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5.4 Stage IV — Final design

5.4.1 General

Stage IV is the final stage of the design process where final construction documents are generated. The
elements and the relations that are not finally determined yet shall be determined at this stage.

The final construction documents shall be delivered to contractors. The final construction documents
shall include written specifications outlining the expected duties of the contractors. Applicable industry
standards and code references shall be cited in the specifications.

At this stage, a detailed commissioning plan shall be developed, and cost estimations shall be conducted as
well. If the cost estimations do not meet the client's budget, the design process should be repeated until a

satisfactor

5.4.2 Ou

The final d
componen{

5.5 End

If no probl
can commeg

5.6 Conf

Plans and

y agreement is achieved, or the budget reviewed.

tput — Final design document

s to be installed complete with the results approved in the commissioning tests.

of design

ems are found with the final design, the design work comes to an end and the realisatij
nce.

struction and handover

designed.

team should have an important role in the control andinispection in the construction phase.

At the co
regarding
the design
to the clien

6 Devel

The design
each stage
to internat

7 Devel

specifications should be finalised as construetion documents. The building must
f the building environment and energy performance are to be delivered as designed,

pletion of the construction phase, the-building is handed over to the client. All i
he building is given to the client and;staff. In order to preserve the building design pe
occupancy conditions, maintenan¢ce and management control of the building should b
t and to the prospective users of the building.

opment of design criteria

criteria and energy) efficiency shall be referred to in the evaluation of the propose
of the design process. Different design criteria shall be included in documentation, and
ional standards,/or regional or national standards.

opment of design aids

psign document shall consist of the building drawings and specifications, and the building service

on process

be built as
the design

hformation
rformance,
e provided

l design at
shall refer

Design aid

b omthermal, acoustic and visual performances, indoor air quality, and energy efficienc

y should be

developed
aids summ

for the desigm teant togetier withr the desigm criteria for the efficient desigm process:
arize findings from the design process for use in future designs.

8 Cost evaluation

8.1 Estimation of primary costs

The design

A qualitative comparison of initial and operating cost characteristics of the initial design is encouraged. This

qualitative

approach can be based on experience or by methods approved by the industry.
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Since sufficient design details are not normally available at the initial design stage, cost comparisons are
not necessarily based on data of the actual project, equipment and energy. Unless made clear by contractual
arrangements, one approach is to proceed from the initial stage based on 8.2.

8.2 Eval

uation of design benefits versus costs as required by the client

There are several levels of sophistication in cost analysis:

The basic cost of the initial construction;

ing costs) can include building, plant and safety insurance costs;

The cost including operation and predictive maintenance of systems and components (owning and

a)
b)
operat
c¢) Thelif
d) Asc)p
cycle ¢
e) As d)
quality.
Cost estim|
on the acty

design stag

The cost {
requireme
achieve cos
design det

8.3 Com

The plans
reviewed 4

a)
b)
9
d)

meetiy
capabl
meetir
having

If the plan
compliancg
changes in

P CycCle cost as a) and b) plus predictive consumption oI resources and conservation me

lus the whole life cycle costs including external environmental costs and demglition
ost and social cost, see ISO 15686-1);

plus the benefits to productivity in the workplace by improving the building env

b

ates at one of these five levels of detail should be developed. Thése estimates shoul
al project equipment and energy data to the extent that these have been determined
re.

pstimates shall be documented and evaluated for acCeptability in terms of over

tacceptability. Changes in the performance criteriashall be considered only when cha
il or concepts cannot achieve cost acceptability or'the benefits cannot justify the extr

pliance review

hind specifications for the aspects of thé.building environment in the designer’s previ
nd documented as:

g the legal requirements of applicable codes, regulations and laws;
e of meeting the design performance criteria;

g the estimated cost within the project budget;

no conflict with.other building systems at this stage.

b and specifieations fail to meet any of these requirements, they shall be reconsider

plans, spegifications, design details or the design concept do not achieve these requirg

asures;

costs (life

ronmental

d be based
At the final

all project

nts. If the cost estimates are unacceptable, the designidetail or concept shall be recopsidered to

nges in the
h costs.

bw shall be

to ensure

e
b with these~requirements. Changes in the performance criteria shall only be consijlered when

ments.
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