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PREFACE

This Standard was prepared by the Standards Australia Committee ME/77, Thermal
Insulation Mechanical Services.

This Standard incorporates Amendment No. 1 (November 2000). The changes required by
the Amendment are indicated in the text by a marginal bar and amendment number against
the clause, note, table, figure, or part thereof affected.

The objective of this Standard is to provide designers and specifiers of airconditioning
systems with common requirements for the optimum thermal performance of ductwcrk
insulation.

This Standard is one of a series of Standards with the objective of improving the thermal
performance of pipework, ductwork and equipment. This Standard is particular: div~c.ed
towards the ductwork used in domestic and commercial heating, ventilatiig and
airconditioning systems operating in the temperature range of 0°C to 50°C. It Jemonstrates
and supports the role of thermal insulation in achieving the system design chjectives of
providing thermal comfort while at the same time being cost-effective.

Because of the technical difficulty involved in determining “e Lohundary conditions
necessary to allow calculation of heat flows and cost-benefit analysis =id having due regard
to local conditions, such as climate and energy cost, this Stend vd is derived from extensive
computer modelling and, therefore, is largely prescriptivve ‘1 nature. Nevertheless, the
methodology is carefully documented and is provided: for application by energy
professionals.

This Standard is directed towards the building inaustry and is of particular relevance to the
domestic housing sector. It is unlikely that rigorcits'thermal design calculations would be
carried out for the majority of heating. and cooling installations sold for dwellings.
Therefore, an approach was sought which v:ouid minimize design effort, maximize energy
conservation and maximize long-term ~acenoinic benefits to the community. In developing
recommendations, the Committee tob into account improved practice in respect of energy
use, thermal comfort and cost.

Having regard to the adverse impact which excessive capital costs can give rise to,
particularly in the case of nv n-occupant building owners (and to a lesser extent first home
buyers), in as far as these are less likely to require ducted heating and airconditioning, the
cost factors, which werc adopted in the derivation of the levels of thermal insulation set out
in Section 2, were ~on: 2rvatively chosen so as to maximize returns.

The quantification ¢ heating and cooling requirements for the applications of duct
insulatien vias carried out by computer simulation techniques using the program ESP-II as
supplied «ad cupported by the Australian Computer Aided Design Services. This program
was converted for Australian application by the Australian Institute of Refrigeration, Air-
Ccrditvoning and Heating (AIRAH) and the former Commonwealth Department of Housing
a1 Co struction and is recognized by all Australian construction and building authorities
Js aregitimate means of conducting such calculations.

zach building model developed for this analysis was evaluated under various climatic
conditions by the use of climatic data developed for use with ESP-II. For this purpose,
weather files belonging to the following cities were sel ected:

(@) Adelaide
(b)  Alice Springs
(c) Brishane
(d) Canberra
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(e) Hobart

(f)  Melbourne
(9) Perth

(h)  Sydney.

The optimization methodology employed ensures that the present worth of estimated
incremental energy savings always exceeds the estimated cost of supplying and installing
additional thermal insulation.

The required capacity of heating or cooling plant may be smaller for an airconditioning
system which is well insulated, compared with one that has uninsulated ductwork. The
optimization procedure used in this Standard considers only energy savings and ig.nores
equipment sizing and capital cost reductions. Thus, the economic benefits that are discuss>d
in this document may well be conservative. For the evaporative cooling analysi< e ipr. ent
sizing and capital cost reductions are included with the energy saving critc:ia 1. the
optimization procedure.

This Standard represents one of many measures by which buildings may == improved in
terms of thermal performance and, therefore, it should be seen as a.‘'decmed to comply’
option under any future performance-based Standard. Committee M.5=/77.75 convinced that
use of the recommended levels of thermal insulation in heating ond :ooling ductwork is
cost-effective and will contribute to the long-term societal goa' of energy conservation.

This Standard is a useful companion to AS2627.1, The na insulation of dwellings,
Part 1: Thermal insulation of roof/ceilings and walls in‘Jdwe'lings. AS 2627.1 recommends
levels of insulation appropriate for ceilings and the 1o wiincipal types of walls used in
Australian dwellings for almost every conceivable ciimdtic condition encountered in this
enormously diverse continent. However, the racormmended levels of insulation in this
Standard are a far simpler set of only four levels what vary only with the duty cycle and
operating environment of the ductwork or f ttinns.

The term ‘informative’ has been used in s Standard to define the application of the
appendix to which it applies. Ar “:nformative’ appendix is only for information and
guidance.
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SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This Standard sets out requirements relating to the optimum thermal resistance ¢ inaulaon
for rigid and flexible ductwork and fittings used in heating, ventilating and aircor.ditioning
(HVAC) systems of buildings and dwellings.

1.2 APPLICATION
This Standard is intended for use either by—

(@) regulatory authorities as deemed to comply with requiremei.'s they may have for
thermal performance of building HVAC systems; or

(b) private individuals, organizations and the like ‘wishing to optimize the thermal
performance of HVAC ductwork.

1.3 REFERENCED DOCUMENTS

The following documents are referred to in this Standard:

AS

1668 The use of mechanical venti'atiorind airconditioning in buildings
1668.2 Part 2: Mechanical ventiiaion (or acceptable indoor-air quantity

2352 Glossary of terms for. ti.arnia insulation of buildings

2464 Methods of testing the:mal insulation

24645 Part5: Steady-stafe thermal transmission properties by means of the heat flow
met 2r

2464.6 Part 6: Tteauy/-state thermal transmission properties by means of the guarded
hot plate

2464.7 Part 7. L termination of the average thermal resistance of low-density mineral
wool thermal insulation—Batt and blanket type

3595 Lnergy management programs—Guidelines for financial evaluation of a project

ANSIJASTM
crr7 Test method for steady-state heat flux measurements and thermal transmission
properties by means of the guarded-hot-plate apparatus

Ch18 Test method for steady-state heat flux measurements and thermal transmission
properties by means of the heat flow meter apparatus

C1033 Standard test method for steady-state heat transfer properties of pipe insulation
installed vertically.

1.4 DEFINITIONS
For the purpose of this Standard, the definitions given in AS 2352 apply.
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