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MAIN CHANGES IN THE 1995
EDITION

1. This edition ol Approved Document L replaces
the 1990 edition (amended in 1992). The main
changes made by the Building Regulations
(Amendment) Regulations 1994 and in the
guidance in this edition of the Approved Document
are as lollows:

The requirements in the Regulations

2. Reguiation 4: the present requirement in Part L
of Schedule 1 of the Regulations that ‘reasonable
provision shall be made for the conservation of fusl
and power in buildings™ is expanded 1o clarly the
appropriate measures. A new requirement is
included for lighting installations which serve more
than 100 m? of ficor area in buildings other than
dwellings.

3. Regulation 6: the requirements in Part L of
Schedule 1 now apply to material changes of use.

4. New Regulation 14A: this requires the
provision of Energy Ratings calculated by the
Govemnment's Standard Assessment Procedure
(SAP) for new dwellings and dwellings created as
the result of matenal of use involving
building work. The SAP s included in the Approved
Document as Appendix G. SAP Energy Ratings are
taken into account in the guidance on fabric
insulation provisions for dwellings.

Guidance relevant to all buildings

5. The standards of fabne insulation have been
improved by changing the method for calculation of
U-values 1o take accoun! of thermal bridges such
as mortar joints, timber joists and studs,

6. The U-value standard lor windows, doors and
roaflights has been based on double rather than
single glazing. Varation from the standard is
permitted if compensating provisions are made.

7. The window area allowances have been
changed and now include windows, doors and
rooflights. Increases over the basic area
allowances are permitted if compensating

B. New provisions are included for reducing
thermal bridging around window and door
openings.

9. New provisions are included for reducing air
leakage at windows and doors and through the
building fabric.

10. The standards for the thermal pedormance of
hot water vessels and pipework and ductwork have
been improved.

Guidance relevant to dwellings

11. For dwellings three methods are given for
demonstrating appropriate provision:

a. The Elernental method has been retained but
the simple trade-off between gouble-glazing and

lower standards of wall, floor and roof insulation is
no longer available. Two leveis of insulation are
shown; the appropriate level depends on the SAP
Energy Rating.

b. Calculation Procedure 1 has been replaced by
the Target U-value method which provides a
U-value for the exposed fabric as a whole and
permits designers lo take account of solar gain and
more efficient heating systems if desired. Two
targets are given; the appropriate level depends on
the SAP Energy Rafing.

c. For dwellings the Energy Use Approach is
replaced by an Energy Raling method which sets
upon building size.

12. Provisions for the control of heating and hot
water sysiems have been extended so that space
lemperatures and the provision of hot water can be
more flexibly controlled.

13. New provisions for conservatories apply
where conservatories form an integral pan of a new
dwelling,

Guidance relevant to buildings other than
dwellings

14. The roof U-value standard has been improved
and a U-value standard is given for commercial
vehicle access and similar large doors.

15. A new seclion gives guidance on achieving
the requirements for lighting efficacy and
controllability.

Guidance relevant to material aiterations and
changes of use

16. Guidance is now given regarding appropriate
provisions when underlaking material alterations
and changes of use,
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L THE APPROVED DOCUMENTS

Use of guidance

THE APPROVED DOCUMENTS

The Building Regulations 1921 (Sl 1991 No 2768),
have been amended by the Building Regulations
(Amendment) Regulations 1994 (S| 1994 No 1850).
This document is one of a series that has been
approved by the Secretary of Stale as practical
guidance on meeting the requirements of Schedule
1 and regulation 7 of the Building Regulations.

At the back of this document is a list of those
documents currently published by the
Department of the Environment and the Welsh
Office which have been approved for the
purpose of the Building Regula!mnn 1991.

The detailed provisions contained in the Approved
Documents are intended to provide guidance for
some of the more commaon building situations. In
other circumstances, alternative ways of
demonstrating compliance with the requirements
may be appropriate.

Evidence supporting compliance

There is no obligation to adopt any particular
solution contained in an Approved Document if
you prefer to meet the relevant requirement in
some other way. However, should a contravention
of a requirement be alleged then, if you have
followed the guidance in the relevant Approved
Documents, that will be evidence tending to show
that you have complied with the Regulations. If you
have not followed the guidance, then that will be
avidence tending to show that you have not
complied. It will then be for you to demonstrate by
other means that you have satisfied the
requirement.

Other requirements

The guidance contained in an Approved Document
relates only to the particular requirements of the
Reguiations which that document addresses. The
building work will also have to comply with the
requirements of any other relevant paragraphs in
Schedule 1 to the Regulations. There are Approved
Documents which give guidance on each of the
other requirements in Schedule 1 and on

regulation 7.

MATERIALS AND WORKMANSHIP

Any building work which is subject to requiremenis
imposed by Schedule 1 of the Building Regulations
should, in accardance with regulation 7, be carried
out with proper materials and in a workmanlike
manner.

You may show that you have complied with
regulation 7 in a number of ways, for example, by
the appropriate use of a product bearing an EC
mark in accordance with the Construction Products
Directive (8B9/106/EEC), or by following an
appropriate technical specification (as defined in
that Directive), a British Standard, a British Board
of Agrement Certificate, or an alternative national
technical specification of any member stale of the
European Community which, in use, is eguivalent.
You will find further guidance in the Approved
Document supporting regulation 7 on materials and
workmanship.

Technical specifications

Building Regulations are made for specific
purposes: health and safety, energy consarvation
and the welfare and convenience of disabled
people. Standards and technical approvals are
relevant guidance to the extent that they relate 1o
these considerations. However, they may also
address other aspects of performance such as
serviceability or aspects which although they relate
fo health and safety are not covered by the
Regulations.

When an Approved Document makes reference to
a named standard, the relevant version of the
standard is the one listed at the end of the
publication. However, if this version of the standard
has been revised or updated by the issuing
standards body, the new version may be used as a
source of guidance provided it continues to address
the relevant requirements of the Regulations.

The Secretary of State has agreed with the British
Board of Agrément on the aspects of performance
which it needs to assess in preparing its
Certificates in order that the Board may
demonstrate the compliance of a product or system
which has an Agrement Certificate with the
requirements of the Regulations. An Agrément
Certificate issued by the Board under these
arrangements will give assurance that the product
or system to which the Certificate relates, if
properly used in accordance with the terms of the
Cenrificate, will mest the relevant requirements.

Similarly, the appropriate use of a product which
complies with a European Technical Approval as
defined in the Construction Products Directive will
also meet the relevant requirements.

Conservation of fuel and power
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CONSERVATION OF FUEL AND POWER L1

The Requirement L1

This Approved Document which takes effect on

1 July 1995 deals with the following Reguirements
which are contained in the Building Regulations
1991, as amended 1984.

Requirement

Limits on application

Conservation of fuel and power

L1, Reasonable provision shall be made for the
canservation of fuel and power in buildings by:

{a) lmiting the heat loss through the fabric of the

building;

ib) controlling the operation of the space heating and

hot water systems:

Requiremments Lita), (b), (c) and (d)
apply only 10 -

{a) dwellings:

(b} other buildings whose floor area
exceeds 30 m,

{c) limiting the heat loss from hot water vessels and hot

waler service pipework:

{d) limiting the heat loss from hot water pipes and hot

air ducts used for space heating:

(&) installing in buildings artificial lighting systems
which are designed and construcied to use no more fuel
and power than is reasonable in the circumstances and
making reasonable provision for controlling such

systems.

Requirememt L1ie) applies anly
within buildings where more than
100 m* of floor area is to be
provided with artificial lighting and
does not apply within dwellings.

Other Changes to the Building Regulations
1991

Attention is particularly drawn to the following
changes to the reguirements in the Building
Regulations 1991 which are brought into effect by
the Building Regulations 1994 (Amendment)
Regulations.

Requirements relating to material change of
use.

Regulation 8(1){a): the paris of Schedule 1 which
are applicable in all cases.

The following line is added:
L1 {eonservation of fuel and power).

New requirements for the provision of an
energy rating

A new Regulation 14A is added as follows:

14A. - (1)This reguiation applies where a new
dwelling is crealed by building work or by
a materiaf change of use in connection
with which building work is carried out.

(2) Where this reguiation applies, the person
carrying oul the building work shail
calculate the energy rating of the dwelling
by means of a procedure approved by the
Secretary of State, and shall give notice of
that rating to the local authonty.

{3) The notice shall be given -

fa) not iater than the notice reguired by
paragraph (4) of regulation 14, and

{b) when the occupation of a building or
part of & building referred lo in paragraph
{5) of that regulation is occupation of a
awelling, not later than the nolice referred
fo in that paragraph.

Mote: This amendment applies to cases where a
local autharity is the building control body but the
Department also proposes to make similar changes
where the building control body is an Approved
Inspector. The guidance in the Approved Document
reflects both the amendments now made and those
proposed.

Approved Documant
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L1

General guidance

Performance

0.1 In the Secretary of State's view requirements
L1i(a), (b}, {c) and {d) will be met by the provision of
energy efficiency measures which:

a. limit the heat loss through the roof, wall, fioor,
windows and doors, etc. and whera appropriate
permit the benefits of solar heat gains and more
efficient heating systems to be taken into account:

b. limit unnecessary ventilation heat loss by
reducing alr lsakage around openings and through
the building fabric;

c. enable effective control of the operation of
space heating and hot water systems by conirolling
temperatures and the duration of systermn operation;

d. limit the heat loss from hot water vessels and

heating and hot water pipes and ducts where such
heat does not make an efficient contribution to the
space heating.

0.2 In the Secretary of State’s view requirement
L1{e) will be met by the provision of lighting
systems which:

a. utilise energy-efficient artificial lighting sources,
b. can be effectively controlled by manual and/or
automatic switching to minimise their use and
hence obtain the benefits of natural lighting.

Introduction to provisions

Small extensions to dwellings

0.3 Where an extension does not exceed 10 m” in
floor area, reasonable provision may be considered
o have been made if its construction is no less
effective for the purposes of the conservation of
fuel and power than the existing construction.

Buildings with low levels of heating

0.4 Because of the nature of their intended use
some buildings may only require a low level of
heating (or even no heating) and insulation of the
building fabric will be unnecessary. As a general
rule a low level of heating is where the output of the
space heating system does not exceed 50 Wm® of
floor area for industrial and storage buildings, or

25 Wi/m* of floor area for any other building which is
not a dwelling.

0.5 Where the level of heating to be provided
cannot be established (because, for instance, the
use of the building when it is being constructed is
not known) then insulation and sealing of the
building fabric will be necessary.

Large complex buildings

0.6 In large complex buildings it may be sensible
to consider the provisions for conservation of fuel
and power separately for the different parts of the
building in order to establish the measures
appropriate to each part.

Technical risk

0.7 Guidance on avoiding technical risks (such as
rain penetration, condensation, etc.) which might

arise from the application of energy conservation
measures is given in BRE Report BR 262 Themmal
insulation: avoiding risks (although this Is not an
Approved Document). Guidance is also available in
the NHBC publication Thermal insulation and
ventilation: Good Practice Guide and Approved
Document F also contains guidance on the
provision of ventilation to reduce the risk of
condensation.

Thermal conductivity and transmittance

0.8 The thermal conductivity {ie A-value) of a
maternal is a measure of the rate at which that
material will pass heat and is expressed in units of
Watts per metre per degree of temperature
difference (W/mK). Thermal transmittance (ie the
U-value) is a measure of how much heat will pass
through one square metre of a structure when the
air temperatures on either side differ by one
degree. U-values are expressed in units of Watts
per square metre per degree of temperature
difference (W/mK),

0.8 In the absence of cerified manufacturers’
information thermal conductivities (A W/mK) and
thermal transmittances (U W/m2K) may be taken
from the tables in this Approved Document or
alternatively in the case of U-values they may be
calculated. If cerified test results for particular
materials and makes of products are available,
however, they should be used in preference.

U-value reference tables

0.10 Table 2 on page 8 (repeated as Table 7 on
page 17) contains Iindicative U-values for windows,
doors and rooflights. Appendix A contains tables
and examples of their use which provide a simple
way to establish the amount of insulation needed to
achieve a given U-value for some typical forms of
construction. The values in the tables have been
derived taking account of typical thermal bridging
where appropriate.

Calculation of U-values

0.11 When calculating U-values the thermal
bridging effects of, for instance, timber joists,
structural and other framing, normal mortar bedding
and window frames should generally be taken into
account using the procedure given in Appendix B.
Thermal bridging can be disregarded, however,
where the difference in thermal resistance between
the bridging material and the bridged material is
less than 0.1 mfK/W. For example, normal mortar
joints need not be taken into account in
calculations for brickwork.

Basis for calculating areas

0.12 The dimensions for the areas of walls, roofs
and fioors should be measured between finished
intemal faces of the extemal elements of the
building including any projecting bays. In the case
of roofs they should be measured in the plane of
the insulation. Floor areas should include non-
usable space such as builders’ ducts and stair
wells.

Conservation of fusl and power
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L1

Exposed and semi-exposed elements

0.13 In this document:

a. Exposed element means an element exposed
to the outside air (including a suspended floor over
a ventilated or unventilated void) or an element in
contact with the ground.

b. Semi-exposed element means an element
that separates a heated space from an unheated
space which has exposed elements which do not
meet the recommendations for the limitation of heat
loss as described in Section 1 and Section 2. (See
Diagram 1.)

Energy rating of dwellings

0.14 Dwellings provided as new construction or by
way of material changes of use which include
building work must be given energy ratings using
the Government's Standard Assessment Procedure
(SAF). An explanation of this procedure,
appropriate reference data and a calculation
worksheet are included in this Approved Document
al Appendix G.

0.15 There is no obligation to achieve a particular
SAP Energy Rating. However, higher levels of
insulation are justified for new dwellings having
SAP ralings of 60 or less, whereas a way of
demonstrating compliance with the requirements
could be to have a SAP rating of 80 to 85,
dependent upon dwelling size,

0.16 The guidance in Section 1 has been
formulated having regard to the Energy Rating to

be achieved. When designing new dwellings it
might be advisable to assess their SAP Energy
Ratings at an early stage in design and to keep the
estimates under raview.

Calculations

0.17 SAP Energy Raling calculations underaken
by applicants should be submitted to the building
control body.

0.18 Certification that SAP and other calculation
procedures have been carried oul comectly may be
undertaken by a competent person and cerified
calculations may be accepted as such by building
control bodies. The building control body will remain
responsible for enforcement, however, and any
question ol competence should be settled prior to
submission of cerified calculations.

0.19 Individuals or bodies authorised by the
Secretary of State as assessors for undertaking
SAP calculations can be accepted by the building
control body as competent persons for that
purpose.

Certification of compliance

0.20 Where a person has been approved by the
Secretary of State for the Environment as an
“Approved Person” for the purpose of certifying
compliance with Part L of the Building Regulations,
work certified by that person will be accepled by
the building control body.

Diagram 1 Examples of semi-exposed elements

garage |
{a) Houses
flat flat flat flat
mﬂ'it;ﬂl'

L7
flat | flat i flat | fat

\ |

N

unheated slairway

(b) Flats: The exposed walls at the ends of the
comdor are insulated and glazed so as o comply with
the recommendations of Section 1. Therefore, walls
that face into the corndor have no insulation
reguirements.

The exposed wall to the unheated stairway has a
substantial glazed area and does not comply with the
recommendations in Section 1. Therelora, the walls
that face into the slairway are semi-exposed.

unhealed: hpated office
siong

heated penmeter

iservice |
_duct |

{c) Other bulldings: The roof and the floor to the
service duct do nol comply with the recommendations
of Section 2. Theralore, the walls of the duct are
semi-exposed.

Key

Exposaed element of construction
which is insulated o
recommended level is shown

Semi-exposed elemen! is shown
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L1 Section 1 — Dwellings

Section 1

DWELLINGS
Insulation of the building fabric

Alternative methods of showing compliance
1.1 Three methods are shown for demonstrating
how heat loss through the building fabric should be
limited:

a. An Elemental method.

b. A Target U-value method.

c. An Energy Rating method,

Elemental method

Standard U-values for construction elements
1.2 The requirement will be met if the thermal
performances of the construction elements conform
with Table 1. The U-values in column (a) should be
used if the SAP rating will be 60 or less as
determined in accordance with the procedure in
Appendix G. Where the SAP rating will be more
than 80 the U-values in column (b) can be used.
The standard U-values for windows, doors and
rooflights may be meodified in accordance with
paragraph 1.10.

1.3 One way of achieving the U-vaiues in Table 1
is by providing insulation of an appropriate
thickness estimated from the tables in Appendix A.
Examples of the SAP ratings of several typical
dwelling designs are included in Appendix G to
assist the initial assessment of new designs. An
alternative procedure for demonstrating satisfactory
provision for floors is given in Appendix C.

Table 1 Standard U-values (W/m?K) for
dwellings

For SAP Energy Ratings of:
60 or less owver 60

Element (&) (b)
Roals '™ 0.2 0.35 @
Exposad walls 0.45 0.45
Exposed floors and ground floors 0.35 0.45
Semi-exposed walls and fioors 0.6 0.6
Windows, doors and rooflights 3.0 3.3
Motes

1. Any part of a roof having a pitch of 70° or more may
have the same U-value as a wall

2. For a flat roof or the sioping pars of a room-in-the-
mof construction it will be acceptable if a U-value of
0.35 Wim™ iz achieved

Windows, doors and rooflights

BASIC ALLOWANCE

1.4 The reguirement will be met if the average
U-value of the windows, doors and rooflights does
not excead the appropriate figure in Table 1 and the
area of the windows, doors and rooflighis together
does not exceed 22.5% of total floor area. The
U-values can be achieved by windows having
sealed double-glazed units or by other systems
(such as secondary glazing) which incorporate two
or more panes of glass or other glazing material
with space between.

1.5 The average U-value of windows, doors and

rooflights in extensions to existing dwellings should
not exceed 3.3 W/mK. To establish the appropriate
area of windows, doors and rooflights for

Table 2 Indicative U-values (W/m°K) for windows, doors and rooflights

Item Type of frame

Wood Metal Thermal break PVC-U
Air gap in sealed unit (mm) £ 12 B 12 6 12 & 12
Window, double-glazed 3.3 b 1 42 3.8 36 33 3.3 30
Window, double-glazed, low-E 2.9 24 37 3.2 3.1 2.6 29 2.4
Window, double-glazed, Argon fill 3.1 29 4.0 3.7 34 3.2 31 29
Window, double-glazed, low-E, Argon fill 2.6 22 34 2.9 2.8 24 26 22
Window, triple-glazed 2.6 24 3.4 3.2 2.9 2.6 2.6 24
Door, half double-glazed 3.1 3.0 36 3.4 3.4 32 31 3.0
Door, fully double-glazed 3.3 3.0 42 3.8 3.6 3.3 33 ao
Rooflights, double-glazed at less 3.6 34 46 4.4 4.0 3.8 3.6 34
than 70° from horizontal
Windows and doors, single-glazed 47 5.8 53 47
Door, solid timber pansl or similar 30 — 2 s
Door, half single-glazed, half timber or similar 3.7 — — ==
Conservation of fuel and power Approved Document
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Section 1 — Dwellings L1

aexiensions, however, the basic allowance in
paragraph 1.4 can be applied to either:

a. the fioor area of the extension itself; or

b. the floor area of the existing dwelling and
extension together.

1.6 Door designs can include varous panel
arrangements, but the indicative U-values given in
Table 2 will generally be acceptable. Single-glazed
paneis would be acceplable in exiernal doors
provided they do not increase the average U-value for
windows, doors and rooflights beyond the limit
dependent upon the area of openings as obtained
from Table 3.

1.7 Windows and doors with single-glazed
panels protected by unheated, enclosed, draught-
proof porches or conservatories may be assumed for

the purposes of Building Regqulations to have a
U-value of 3.3 Wim'K.

Table 3 Permitted variation in the area
of windows and doors for dwellings

Average U-value Maximum permitted area of
(Wim?K) windows and doors as a
percentage of floor area
for SAP Energy Ratings of:

60 or less over 60
20 37.0% 41.5%
2.1 35.0% 39.0%
22 33.0% 36.5%
2.3 31.0% 34.5%
24 29.5% 33.0%
2.5 28.0% 31.5%
26 26.5% 30.0%
2.7 25.5% 28.5%
28 24.5% 27.5%
28 23.5% 26.0%
3.0 22.5% 25.0%
3.1 21.5% 24.0%
3z 21.0% 23.5%
3.3 20.0%: 22.5%
3.4 189.5% 21.5%
3.5 19.0% 21.0%
3.6 18.0% 20.5%
3.7 17.5% 19.5%
38 17.0% 19.0%
2.9 16.5% 18.5%
4.0 16.0% 18.0%
4.1 15.5% 17.5%
4.2 158.5% 17.0%

Note: The data in this table is derived assuming a
constant heat loss through the elevations amounling 1o
the loss when the basic allowance for openings of

22 5% of fioor area is provided and the standard
U-values given in Table 1 apply. It is also assumed for
the purposes of this table that there are no rooflights.

1.8 Care should be taken in the selection and
installation of appropriale sealed double-glazed
windows in order to avoid the risk of condensation
forming between the panes, Guidance on avoiding
this problem is given in BRE Report BR 262
Thermal insulation. avoiding risks.

MODIFICATION TO THE BASIC ALLOWANCE

1.9 The percentage area allowance in

paragraph 1.4 is based on average U-values as
given in Table 1. The average U-value will depend
upon the individual U-values of the components
proposed and their proportion of the tolal area of
openings as illustrated in Appendix E. In the
absence of certified manufacturers’ data the
indicative U-values for components given in Table 2
can be used. If cerified manufacturers’ data is
available, however, it should be used in preference.

1.10 Areas of windows, doors and rooflights
larger than that given in paragraph 1.4 may be
adopled provided there is a compensating
improvement in the average U-value. Table 3
indicates the variation in the area of openings
which can be achieved within this constraint.

Summary of provisions in the Elemental method
1.11 Diagram 2 summarises the fabric insulation
standards and allowances for windows, doors and
rooflights given in the Elemental method. Examples
of the procedures used in this method are given in
Appendices A, C and E.

Diagram 2 Standard U-values (W/m?K)

and areas of openings for dwellings
0.2
Fattn 3
windows, doors
and rooflights loft
3.0{H ed .
G s -‘vH) 0.45
:2.5% of N <
oOr area A 0.6 v
4—\| £ VIV " garage | 035
N4
0.35

SAP Energy Rating of 60 or less

0.25*

windows, doors
and rooflights

33 ‘<‘ > 0.45
225% of ~ é
loor area
\| '; )w nsgafaﬂe 0.45
N

0.45

SAP Energy Rating of over 60
* 0.35 where there is no loft
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L1 Section 1 — Dwellings

Target U-value method

112 The requirement will be met if the calculated
average U-values do not exceed the following
targets:
a. For dwellings with SAP Energy Ratings of 60 or
less:

total floor area x 0.57

Target U-value = + 0.36
98 total area of exposed elements

b. For dwellings with SAP Energy Ratings of
more than 60
total floor area x 0.64

+ 0.4
total area of exposed slements

Targel U-value =

1.13 The total area of exposed elements should
be calculated in accordance with paragraphs 0.12
and 0.13 and will comprise:

a. the area of fabric including windows, doors and
rooflights which is exposed extemally to outside air,
plus

b. the area of the ground floor.

1.14 Semi-exposed elements should be insulated
al least to the standard given in Table 1 and omitied
from the calculation of the average U-value.

1.15 Example calculations for Target U-values
and average U-values are given in Appendix F.

Optional method for accounting for solar gains
1.16 The Target U-value eguations are based on
a calculation assuming equal distribution of glazing
on north and south elevations. Where the area of
glazing on the south elevation exceeds that on the
north, the total window area included in the
calculation can be reduced as a way of taking
account of the benefits of solar gains. It can be
taken as the actual window area less 40% of the
difference in area of glazing facing south +307 and
glazing facing north =30°. Appendix F includes an
example of the use of this procedure.

Optional method for accounting for higher
efficiency heating systems

1.17 The Target U-value is based on a calculation
assuming a gas or oil fired hot water central
heating system with a seasonal efficiency of at
least 72%. If a dwelling is to be heated in a more
efficient manner (having regard for both heating
system efficiency and primary energy consumption)
a proportion of the benefits which will be cbtained
could be taken into account by increasing the
Target U-value by up to 10%.

1.18 If the boiler in the above system were to be
replaced by a condensing baoller, for example. this
would increase seasonal efficiency fo 85% and the
Target U-value could be increased by the 10%
allowed. As another example, a high efficiency
electrical heating system comprising a heat pump
with a seasonal coefficient of pedormance of 2.5
(taking account of any heating distribution losses)
and a mechanical ventilation system with heat
recovery would also enable the Target U-value to be
increased by 10%. Other heating systems which
provide an intermediate improvement in seasonal

efficiency between 72% and 85% would justify a
smaller increase in the Targe! U-value pro rata.
Appendix F includes an exampie calculation which
illustrates this procedure

Energy Rating method

1.19 This is a calculation for dwellings using the
Government's Standard Assessment Procedure as
given in Appendix G which allows the use of any
valid energy conservation measures. The
procedure takes account of ventilation rate; fabric
losses, water heating requirements, internal heat
gains and solar gains. The requirement will be met
if the SAP Energy Rating for the dwelling (or each
dwelling in a block of flats or converted building) is not
less than the appropnate figure shown in Table 4.

Table 4 SAP Energy Ratings to
demonstrate compliance i

SAP Energy Rating

Dwalling floor area (m?)

B0 or less a0
more than 80 up to 90 81
more than 90 up to 100 a2
more than 100 up to 110 &3
more than 110 up to 120 84
more than 120 85

Using the calculation procedures

Limiting U-values

1.20 When using the calculation procedures in the
Target U-value and Energy Rating methods it may
be possible to achieve satisfactory solutions where
the U-values of some elements are worse than
those set out in Table 1. However, as a general rule
the U-values of exposed walls and exposed floors
should not be worse than 0.7 W/m*K and the
U-value of roofs should not be worse than

0.35 Wim#K. U-values should be calculated by the
method described in paragraph 0.11.

Limiting thermal bridging

1.21 When using the Energy Rating method the
designs for lintels, jambs and sills should perform

no worse than recommended in paragraphs 1.23

and 1.24.

Thermal bridging around openings

1.22 Provision should be made to limit the
themmal bridging which occurs around windows,
doors and other wall openings. This is necessary in
order to avoid excessive additional heat losses and
the possibility of local condensation problems.

1.23 Lintel, jamb and sill designs similar to those
shown in Diagram 3 would ba satisfactory and heat
losses due to thermal bridging can be ignored i
they are adopted.

Conservation of fuel and power
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Section 1 — Dwellings L1

Diagram 3 Reducing thermal bridging around openings

lintels jambs sills

Heat loss paths

Insulating blockwork "

Internal insulation

Partial cavity fill

Full cavity fill =

SESBSBESE

Notes:
1. The thermal conductivity of the blockwork should not exceed 0.16 W/mK

{eg autoclaved asrated concrete) and the frame should overlap the
blockwork by at least 30 mm for dry-lining or 55 mm for lightweight plaster.

2. The intemal faces of metal lintels should be coverad with at least 15 mm of
lightweight plaster; altematively they can be dry-lined.

Alternative method

1.24 An altemative way of demonstrating
compliance would be to show by calculation that the
edge details around openings will give a satisfactory
performance. Appendix D gives a procedure for this.

Approved Document Conservation of fuel and power
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L1 Section 1 — Dwellings

Limiting infiltration

1.25 Space heating demand is significantly
affected by infiltration of cold outside air through
leakage paths in the building envelope. It is
therefore desirable to limit leakage by reducing
unintentional air paths as far as is practicable. One
way of satistying the requirements would be to
provide the following measures;

a. sealing the gaps between dry-lining and
masonry walls at the edges of openings such as
windows and doors, and at the junctions with walls,
floors and ceilings (eg by continuous bands of fixing
plaster);

b. sealing vapour control membranes in timber-
frame constructions;

c. fitting draught-stripping in the frames of
openable elements of windows, doors and
rooflights;

d. sealing around loft hatches;

e. ensuring boxing for concealed services is
sealed at floor and ceiling levels, and sealing piped
services where they penetrate or project into hollaw
constructions or voids,

1.26 Diagram 4 illustrates sealing measures
which would satisfy the requirement. Further
guidance |s given in BRE Report BR 262 Thermal
insulation: avoiding nsks and in the NHBC
publication Guide to thermmal insulation and
ventifation.

Space heating system controls

1.27 The guidance covers provisions which are
appropriate for the more common varieties of
heating system, excluding space heating provided
by individual solid fuel, gas and electric fires or
room heaters which have integral controls.

1.28 The requirement will be met by the
appropriate provision of:

a. zone controls; and

b. timing controls: and

c. boller control interlocks.

Zone controls

1.28 These would be appropriate for hot water
central heating systems, fan controlled electric
storage heaters and electric panel heaters to
control the temperatures independently in thosa
areas (such as separate sleeping and living areas)
that require different temperatures. The control
devices could be room thermostats andfor
thermostatic radiator valves or any other suitable
temperature sensing devices.

1.30 In most dwellings two zones would be
appropriate. However, in single storey open plan
flats and bedsitters, for example, the heating
system could be controlled in a single zone.

1.31 Zone controls would not be appropriate for
ducted warm air systems and flap controlled electric
storage heaters but these systems should have
thermostats,

Diagram 4 Limiting infiltration in dwellings

< __ continuous
= seals

external wall

a) Position of continuous sealing bands for
dry-linings fixed to masonry walls

\L— draught seal

bolt orcatchto % LI
compress draught seal —~—

¢) Sealing of loft hatch

seql at/

pefimeter

draught seal

L

b) Sealing at windows and doors

S
ﬂ N
close fitting ™| seals
hole in
plasterboard =
-

d) Sealing around service pipes
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Section 1 — Dwellings L1

Timing controls

1.32 Timing devices should be provided to control
the periods when the heating systems operate. This
provision should be made for gas fired and oil fired
systems and for systems with solid fuel fired boilers
where forced-draught fans operate when heat is
required. Timing systems would be inappropriate
for systems with solid fuel boilers which operate
only by natural draught.

Boiler control interlocks

1.33 Gas and ail fired hot water central heating
system controls should switch the boiler off when
no heat is required whether control is by room
thermostats or by thermostatic radiator valves:

a. Systems controlled by thermostats should fire

only when a space healing or cylinder thermostat is
calling for heat.

b. Systems controlled by thermostatic radiator
valves should be fitted with flow control or other
devices to prevent unnecessary boiler cycdling.

Hot water storage system controls

1.34 For a system other than one heated by a
solid fuel fired boiler the requirement will be met if:

a. the heat exchanger in the storage vessel has
sufficient heating capacity for effective control:

a way of satisfying this reguirement would be to
provide vessels complying with BS 1566 or

BS 3198 or equivalent, and in particular with the
requirements for the surface areas and pipe
diameters of heat exchangers given in these
Standards;

b. a thermostat is provided which shuts off the
supply of heat when the storage temperature is
reached, and which in the case of a hot water
central heating system is interconnected with the
room themmostat(s) to switch off the boiler when no
heal is required; and

c. a timer is provided either as part of the central
heating system or as a local device which enables
the supply of heat 1o be shut off for the periods
when water heating is not required.

1.35 For systems with solid fuel fired boilers
where the cylinder is not providing the slumber load
the requirement will be met by the provision of a
thermostatically controlled valve.

Alternative approaches

1.36 The reguirements for space healing and hot
water storage system controls may be met by
adopting the relevant recommendations in the
following standards provided they include zoning,
timing and anti-cycling control features similar to
the above:

a. BS 5448: 1990 Specification for forced
circulation hol water central heating systems for
domesfic premises;

b. BS 5864: 1989 Specification for instaliation in
domestic premises of gas-fired ducted air-heaters
of rated output not exceeding 60 kW;

c. other authoritative design specifications
recognised by the heating fuel supply company.

Insulation of vessels, pipes and
ducts

Insulation of hot water vessels

137 For a 120 litre vessel (450 mm dia by 900 mm
high) the requirement will be met by providing factory
applied insulation that restncls standing heat losses
to 1 Wiiitre or less in tests using the method in

BS 1566 Part 1, Appendix B.4 or eguivalent. For other
vessel sizes the requirement will be met by providing
the same insulation in terms of bath matenal and
thickness as reguired for a 120 litre vessel or
equivalent. A way of salisfying the requirement would
be to provide vessels with a 35 mm thick, factory-
applied coating of PU-foam having zero ozone
depletion potential and a minimum density of

30 kgfm .

1.38 For unvented hot water systems additional
insulation should be provided to control the heat
losses through the safety fittings and pipewark but
without impeding safe operation and visibility of
waming discharges. See Approved Document G3.

Insulation of pipes and ducts

1.39 Unless the heal loss from & pipe or duct
contributes to the useful heat requirement of a
room or space the pipe or duct should be insulated.
The requirement would be satisfied if:

a. for pipes the insulation material has a thermal
conductivity nol exceeding 0.045 W/mK and a
thickness equal to the outside diameter of the pipe up
to @ maximum of 40 mm, see Diagram 5; OR,

b. for pipes, and in the case of warm air ducts,
insulation is provided in accordance with the
recommendations of BS 5422: 1990 Methods for
specifying thermal insulation matenals on pipes,
ductwork and equipment,

Diagram 5 Insulation of heating and
hot water pipes and warm air ducts

/><§3:§§“Ed
,«"'{/ ﬁ\

-,

insulate pipes within
1 m of cylinder

' cylinder
ol BS 1566"

|

u heater
=il
insuiate pipes and

ducts in unheated
spaces

* Mormmally a 120 litre cylinder would have a coil with
about five tums
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L1  Section 1 — Dwellings

1.40 The hot pipes connected 1o hol water
storage vessels including the vent pipe, and the
primary flow and retum to the heal exchanger,
where fitted. should be insulated for at least one
metre from their points of connection or they should
be insulated up to the point where they become
concealed. The insulation should comprise 15 mm
of a material having a thermal conductivity of 0.045
W/mK or other material applied in a thickness
giving equivalent performance.

1.41 It should be noted that central heating and
hot water pipework in unheated areas may need
increased insulation thicknesses for the purpose of
protection against freezing. Guidance on suitable
protection measures is given in BRE Repont

BR 262 Thermal insulation: avoiding risks.

Conservatories

142 A consenvalory has not less than three-
quarters of the area of its roof and not less than
cne-half of the area of its external walls made of
transiucent materal.

1.43 When a conservatory is attached o and built
as part of a new dwelling:

a. where there is no separation between the
conservatory and the dwelling the conservatory
should be treated as an integral part of the dweling:
b. where there is separation between the
consenvatory and the dwelling energy savings can
be achieved if the conservatory is not heated. If
fixed heating installations are proposed, however,
they should have their own separale temperature
and on/off controls.

1.44 For the purposes of satisfying the
requirements for the conservation of fuel and
power, separation between a dwelling and a
conservatory means:

a. separating walls and floors insulated to at least
the same degree as semi-exposed walls and floors;
b. separating windows and doors with the same
U-value and draught-stripping provisions as the
exposed windows and doors elsewhere in the
dwelling.

1.45 Atention is drawn to the safety requirements
of Part N of the Building Regulations regarding
consarvatory glazing.

Material alterations

1.46 Material alterations are defined in Regulation

3(2) as follows:

An alteration is material for the purposes of these

Regulations if the work, or any part of it, would at

any slage resull —

{a) in a buliding or controlled service or fitting not
complying with a “relevant requirement” where
previously it did; or

(b} in & building or controlled service or fitting which
before the work commenced did nof comply with
a “relevani requiremeni”, being more
unsatisfactory in relation to such a requirement.

1.47 "Relevant requirement” is defined in

Regulation 3(3) as follows:

In paragraph 3(2) “relevant requirement™ means

any of the following applicable requirements of

Schedule 1, namely:

Part A (structure)

paragraph B1 (means of escape)

paragraph B3 (internal fire spread — structure)

paragraph B4 (external fire spread)

paragraph B5 (access and facilities for the fire

service)

Part M (access and facilities for disabled people).

1.48 When undertaking a material alteration the
requirement may be satisfied in the following ways,
although the extent of provision will depend upon
the circumstances in each case:

a. roof insulation: when substantially replacing a
roof structure — providing insulation to achieve the
U-value for new dwellings;

b. floor insulation: where the struciures of
ground floors are to be substantially replaced -
providing insulation in heated rooms to the
standard for new buildings;

c. wall insulation: when substantially replacing
complete external walls — providing a reasonable
thickness of insulation and incorporating sealing
measures as indicated in paragraph 1.25;

d. when camying out building work on space
heating and hot water systems — providing controls
and insulation in accordance with paragraphs 1.28 1o
1.41 as if they are new installations.

Material changes of use

1.49 Material changes of use are defined in
Regulation 5 as follows:

For the purposes of ... these Regulations, there is a

maternial change of use where there is a change in

the purposes for which or the circumstances in

which a building is used, so that after that change -

{a) the building is used as a dwelling. where
previously it was not:

{b) the building confains a flal, where previously it
did not; ...

1.50 When underaking a material change of use
the requirement may be satisfied in the following
ways, although the extent of the provision will
depend upon the circumstances in each case:

a. upgrading the insulation in accessible lofts:
for example, additional insulation should generally
be provided to achieve a U-value not exceeding
0.35 WK where the existing insulation provides a
U-value worse than 0.45 WimK;

Conservation of fuel and power
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Section 1 — Dwellings L1

b. roof insulation: when substantially replacing a
roof structure — providing insulation 1o achieve the
U-value for new dwellings:

c. floor insulation: where the structures of
ground floors are to be substantially replaced —
providing insulation to the standard for new
buildings in heated rooms;

d. wall insulation: when substantially replacing
complete exposed walls — providing a reasonable
thickness of insulation and incorporating sealing
measures as indicated in paragraph 1.25;

e. wall insulation; where internal surfaces are o
be renovated over a substantial area - upgrading
the insulation of exposed and semi-exposed walls.
This could be achieved by providing a reasonable
thickness of insulating dry-lining sealed in
accordance with the guidance in paragraph 1.25;
{. windows: where windows are to be replaced -
providing new draught-stripped windows with an
average U-value not exceeding 3.3 Wm'K. This
could be inappropriate in conservation work and
other situations where the existing window design
needs to be retained;

g. when carrying out building work on space
heating and hot water systems — providing
controls and insulation in accordance with
paragraphs 1.28 to 1.41 of this Approved Document
as if they are new installations.

Approved Document
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L1 Section 2 — Buildings other than dwellings

Section 2

BUILDINGS OTHER THAN
DWELLINGS

Insulation of the building fabric

Alternative methods of showing compliance

2.1 Three methods are given for demonstrating
how heat loss through the building fabric should be
limited:

a. An Elemental method.

b. A Calculation mathod.

c. An Energy Use method.

Elemental method

Standard U-values for construction elements
2.2 The requirement will be met if the thermal
performances of the construction elements conform
with Table 5. One way of achieving the U-values in
Table 5 is by providing insulation of a thickness
estimated from the tables in Appendix A as
illustrated in the examples. An alternative procedure
for demenstrating satisfactory provision for floors is
given in Appendix C.

Table 5 Standard U-values (W/m?K)
for buildings other than dwellings

Element U-value
Roofs " 025 ¥
Exposed walls 0.45
Exposed floors and ground floors 0.45
Semi-exposed walls and floors 0.6
Windows, personnel doors and rooflights 3.3
Vehicle access and similar large doors 0.7
Notes

1. Any part of a rool having a pitch of 70" or more
may have the sama U-value as a wall,

2. Faor a flat roof or insulaled sloping roof with no loft
space it will be acceptable i a U-value of 0.35 Wim'K
is achieved for residental buildings or 0.45 WimfK for
other buildings.

Windows, doors and rooflights

BASIC ALLOWANCE

2.3 The requirement will be met if the average
U-value of the windows, personnel doors and
roofiights does not exceed the figure in Table 5 and
the areas of the windows, personnel doors and
rooflights do not exceed the parcentages given in
Table 6. Display windows, shop entrance doors and
similar glazing may be excluded in calculations,
however, for the purposes of the conservation of
fuel and power.

24 The U-value of 3.3 Wim’K can be achieved by
windows having sealed double-glazed unils or by
other systems (such as secondary glazing) which
incorporate two or more panes of glass or other
glazing material with space between.

25 The average U-value of windows, personnel
doors and rooflights in extensions 1o existing
buildings should not exceed 3.3 W/mfK. However,
lo establish the appropriate area of windows,
personnel doors and rooflights for extensions the
relevant basic allowance in Table 6 can be applied
lo:

a. the wafl area of the extension itself, or

b. the wall area of the existing building and
extension together.

2.6 Personnel door designs can include vanous
panel arrangements but the indicative U-values
given in Table ¥ will generally be acceptable.
Single-glazed panels would be acceptable in
external personnel doors provided they do not
increase the average U-value for windows,
personnel doors and rooflights beyond the limit
dependent upon the area of openings as obtained
from Table B.

2.7 Windows and personnel doors with
single-glazed panels which are protected by
unheated, enclosed, draught-proof lobbies may be
assumed for the purposes of Building Regulations
to have a U-value of 3.3 W/mPK.

2.8 Care should ba taken in the selection and
installation of appropriate sealed double-glazed
windows in order to avoid the risk of condensation
forming between the panes. Guidance on avoiding
this problem is given in BRE Report BR 262
Thermal insulation: avoiding risks.

Table € Basic allowance for windows,
doors and rooflights for buildings
other than dwellings

Windows
Building type and doors " Rooflights
Residential buildings'™ 30%
Places of assembly, 400,
offices and shops 20% of
roof area
Industrial and storage 15%
buildings
Vehicle access doors Asg
{all building types) required
Notes

1.Percentage of exposed wall area.

2. Residantial buildings {other than dwellings) means
buildings in which people temporarily or parmanenily
reside; for example, inslitutions, hotels and boarding
houseas.

3.5ee paragraph 2.3 regarding exclusions,

Conservation of luel and power
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Table 7 Indicative U-values (W/m°K) for windows, doors and rooflights

Item Type of frame
Wood Metal Thermal break PVC-U
Air gap in sealed unit (mm) 6 12 8 12 6§ 12 8 12
Window, double-glazed 3.3 3.0 4.2 38 3.6 3.3 33 3.0
Window, double-glazed, low-E 29 24 a7 3.2 3.1 26 28 24
Window, double-glazed, Argen fill 31 25 40 37 34 3.z 31 29
Window, double-glazed, low-E, Argon fil 26 22 34 29 28 24 28 22
Window, triple-glazed 26 2.4 3.4 3.2 29 26 26 2.4
Door, half-double-glazed 3.1 ao e 34 3.3 3z 3.1 3.0
Door, fully double-glazed 33 30 42 38 36 33 33 30
Rooflights, double-glazed at less than 70° 3.6 3.4 4.6 4.4 a0 3.8 3.6 3.4
from horizontal

Windows and doors, single-glazed a7 5.8 53 a7
Door, solid imber panel or similar 3.0 — -- —
Doaor, half-single-glazed, hall timber panel or similar 3.7 — — —

MODIFICATION TO THE BASIC ALLOWANCE
29 The percentage area allowances given in
Table & are based on an average U-value of

3.3 W/m#K. The average U-value will depend upon
the individual U-values of the components proposed
and their proportion of the total area of openings as
fllustrated in Appendix E. In the absence of certified
manufacturers’ data the indicative U-values for
components given in Table 7 can be used. If
certilied manufaciurers’ data is available, however,
it should be used in preference.

2.10 Areas of windows, personnel doors and
rooflights larger than those in Table & may be

adopted provided there is a compensating
improvement in the average U-value. Table 8
indicates the variation in the area of openings which
can be achieved within this constraint.

Summary of provisions in the Elemental
method

2.11 Diagram 6 summanses the fabnc insulation
standards and allowances for windows, doors and
rooflights given in the Elemental method. Examples
of the procedures used in this method are given in
Appendices A, C and E.

Diagram 6 Standard U-values (W/m°K) and areas of openings for buildings other

than dwellings

windows and personnel doors

residential buildings
30%: of exposed wall area

places of assembly® [excluding
display windows, atc.)
40% of exposed wall arsa

industrial and storage buildings
15% of exposed wall area

rooflights
20% of exposed roof area

0.35 for residental bulldings
0.45 for other buildings

3

N0

unheated
/"5pace

vehicle access
and similar

Vo
>

Mote: Places of assembly include offices and shops
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Table 8 Permitted variation in the areas

of windows, doors and rooflights for
buildings other than dwellings

Places of

assembly,  Industrial  Rooflights

Residential offices and  and storage (all)

bulldings shops buildings  pamcentage
Aversge percentage percentage percentage  of roof
U-value of wallares of wall arsa

of wall area areg
2.0 55 74 28 37
21 52 63 26 35
22 49 65 24 33
23 46 62 23 31
24 R 58 22 29
25 42 56 21 28
2.6 40 53 20 27
2.7 38 51 19 25
28 36 49 18 24
29 a5 a7 17 23
3.0 34 45 17 22
3.1 a2 43 16 22
3z a 41 16 21
3.3 30 40 15 20
34 29 39 14 19
35 28 a7 14 19
36 27 36 14 18
37 26 35 13 18
3.8 26 34 13 17
3.8 25 33 12 17
4.0 24 32 12 16
4.1 23 31 12 16
4.2 23 a0 11 15
4.3 22 a0 1 15
4.4 22 29 1 14
4.5 21 28 11 14
4.6 21 27 10 14
47 20 27 10 13
48 20 26 10 13
4.9 19 26 10 13
50 19 25 g 13

Note

The data in this table is derived assuming a constant
heat loss through the exposed wall or roof area as
appropriate. The constant heat loss amounts to the loss
through the wall or roof component plus the loss through
the basic area allowance of windows, personnel doors or
rocflights respectively as calculated using the U-values
in Table 5.

Calculation method

212 Within certain limits this method allows
greater flexibility than the Elemental method in
selecting the areas of windows, personnel doors
and rooflights and/or the insulation levels of
individual elements in the building envelope.

213 Calculations should show that the rate of heat
loss through the envelope of the proposed building
(which could have different U-values or areas of
openings from those shown in the Elemental method)
is not greater than the rate of heat loss from a
notional building of the same size and shape
designed to comply with the Elemental method.

2.14 Larger areas of openings than those shown
in Table 6 can be used in the proposed building. If
the area of openings in the proposed building is less
than that given in Table 6, however, this smaller
area should also be assumed in the notional
building.

2.15 |f the U-value of the floor in the proposed
building is bettar than 0.45 W/m*K with no added
insulation the better value should also be assumed
in the notional building.

2.16 Examples of the use of the Calculation
method are included in Appendix H.

Energy Use method

217 This is a calculation method allowing
completely free design of buildings using any valid
energy conservation measure and taking account
of useful solar and internal heat gains.

218 The requirement will be met if the calculated
annual energy use of the proposed building is less
than the calculated annual energy use of a similar
building designed 1o comply with the Elemental
method as set out In paragraphs 2.2 to 2.11 above.

2.19 For buildings which are to be naturally
venfilated an acceptable method of demonstraling
compliance is given in the CIBSE publication
Building Energy Code 1981, Part 2a (worksheets
1a to 1e).

Using the calculation procedures

Limiting U-values

2.20 When using the Calculation method or the
Energy Use method it may be possible to achieve
satisfactory solutions where the U-values of some
elements are worse than those set out in Table 5.
However, as a general rule the U-values should be
limited so that:

a. in residential buildings the roof U-value should
not be worse than 0.45 W/m*K and the exposed
wall and floor U-values should not be worse than
0.7 W/inv¥K; and

b. in non-residential buildings the U-values of
exposed walls, roofs and floors should not be
worse than 0.7 W/m K.

Conservation of fuel and power
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Section 2 — Buildings other than dwellings L1

Diagram 7 Reducing thermal bridging around openings

linteis jambs sills

Heat loss paths ‘ - .

Insulating blockwork ™

Internal insulation

Partial cavity fill @

Full cavity fill =

i )

Notes:

1. The thermal conductivity of the blockwork should not exceed 0.16 WimK
(eg autoclaved aerated concrete) and the frame should overiap the
blockwork by at least 30 mm for dry-lining or 55 mm for lightweight plaster.

2. The internal faces of metal lintels should be covered with at least 15 mm of
lightweight plaster; altematively they can be dry-lined.

Thermal bridging around openings  Alternative method _
2.23 An alternative way of demonstrating

2.21 Provision should be made to limit the compliance would be to show by calculation that the
thermal bridging which occurs alrﬂund mndnvgs. edge details around openings will give a satisfactory
doors and other openings. This is necessary in performance. Appendix D gives a procedure for

order to avoid excessive additional heat losses and this.
the possibility of local condensation problems.

222 Lintel, amb and sill designs similar to those
shown in Diagram 7 would be satisfactory and the
heat losses due to thermal bridging can be ignored if
they are adopted.

Approved Document Conservation of fuel and power
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L1 Section 2 - Buildings other than dwellings

Limiting infiltration

2.24 Space healing demand is significantly
affected by infiltration of cold outside air through
leakage paths in the building envelope. It is
therefore desirable to limit leakage by reducing
unintentional air paths as far as is practicable. One
way of satistying the reguirements would be to
provide the following measures:

a. sealing the gaps between dry-lining and
masaonry walls at the edges of openings such as
windows and doors, and at the junctions with walls,
floors and ceilings (eg by continuous bands of fixing
plaster);

b. sealing vapour control membranes in timber-
frame and other framed-panel constructions;

c. fitting draught-stripping in the frames of
openable elements of windows, doors and
rooflights;

d. sealing around fioor and ceiling hatches;

e. ensuring boxing for concealed services is
sealed at floor and ceiling levels and sealing piped
sernvices where they penetrate or project into hollow
constructions or voids.

2,25 Diagram 8 illustrates sealing measures which
could satisfy the reguirement. Guidance on
methods of reducing infitration in larger more
complex buildings is given in BRE Report BR 265
Minimising air infiltration in office buildings.

Diagram 8 Ways of limiting infiltration in buildings other than dwellings

continuous
seals

external wall

a) Continuous sealing bands for dry-linings
fixed to masonry walls

| __—draught seal

| A
bolt or catch to '*-, |

compress draught seal —~—J

c) Sealing of hatches to unheated floor and
roof voids

seal at
perimeater

draught seal

I

b) Sealing at windows and doors

BR=
[~
close fitting ™ seals
haole in :
plasterboard -
L

d) Sealing around service pipes

Conservation of fuel and power
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Section 2 — Buildings other than dwellings L1

Space heating system controls

2.26 This section is not intended to apply to
control systems for commercial or industrial
processes.

Temperature controls
2.27 The reguirement will be met by the
appropriate provision of:

a. thermostats and/or thermostatic radiator valves
or any other equivalent form of temperature
sensing control for each part of the space heating
system designed to be separately controlled; and

b. where the space heating system uses hot
water, an external temperature sensor and a
weather compensator controller which regulates
the temperature of the water flowing in the heating
system. See Diagram 3,

Time controls

2.28 The requirement will be met by the provision
of heating time controls to maintain the required
temperature in each part of the building designed to
be separately controlled only when the building is
normally occupied. The timing controls could be:

a. for space heating systems with an output of 100
kW or less: clock controls which enable start and
stop times to be manually adjusted:

b. for space heating systems with an output in
excess of 100 kW: optimising controllers which sat
the start time for each space heating system
depending on the rate at which the building will cool
down and then heat up again when the heating is
switched off for a period and then re-started.

2.29 Additional controls may be provided to allow
sufficient heating for the prevention of condensation
or frost damage during pericds when the normal
heating service would otherwise be switched off.

Boiler sequence controls

230 The requirement will be met by the provision
of sequence controls for multiple boiler installations
where the boilers jointly serve loads in excess of
100 KW, A sequence controller should detect

variations in heating demand and start, stop or
modulate boilers in combinations which are
effective for the purposes of the conservation of
fuel and power.

Hot water storage system controls

2.31 For a system other than one heated by a
solid fuel fired boiler the requirement will be met if:

a. the heat exchanger in the storage vessel has
sufficient heating capacity for efiective control: a
way of satisfying this requirement would be to
provide vessels complying with BS 1566 or

BS 3198 or equivalent and in particular with the
requirements for the surface areas and pipe
diameters of heal exchangers given in these
standards; and

b. a thermostat is provided which shuts off the
supply of heat when the slorage lemperature is
reached, and which in the case of hot water central
heating systems is interconnected with the room
thermostat(s) to switch off the boiler when no heat
is reguired; and

c. a timer is provided either as part of the central
heating system or as a local device which enables
the supply of heat to be shut off for the periods
when water heating is not required.

2.32 For systems with solid fuel fired boilers
where the cylinder is not providing the slumber load
the requirement will be met by the provision of a
thermostatically controlled valve.

Alternative approaches

2.33 The requirement will be met by adopting the
relevant recommendations in the following
standards provided they achieve zoning, timing and
baoiler control performances equivalent to the above:
a. BS 6880: 1988 Code of practice for low
lemperature hot waler healing systems of oulput
greater than 45 kW;

b. CIBSE Applications Manual AM1: 1985
Automatic controls and their implications for
systems design.

Diagram 9 Outside compensator control for hot water heating systems

compeansalor
: controller lemperature sensor for
;::ulside : D |:| gach pan of the system
emperaiure e e designed to be
Sensor 3 D D separately controlled
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L1 Section 2 - Buildings other than dwellings

Insulation of vessels, pipes and
ducts

Application

2.34 This section is nol intended to apply to
vessals and piping and ducting systems for
commercial and industrial processes.

Insulation of hot water vessels
VESSELS COMPLYING WITH BS 1568 OR
BS 3198 OR EQUIVALENT

235 For a 120 litre vessel (450 mm dia by 200
mm high) the reguirement will be met by providing
factory-applied insulation that restricts standing
heat losses to 1 Wrlitre or less in lests using the
method in BS 1566 Part 1 Appendix B.4 or
equivalent. For other vessel sizes the requirement
will be met by providing the same insulation in
terms of both material and thickness as required for
a 120 litre vessel or equivalent. A way of satisfying
the requirement would be to provide vessels with a
35 mm thick, factory-applied coating of PU-foam
having zero czone depletion potential and a
minimum density of 30 kg/'m .

VESSELS COMPLYING WITH BS 853 OR
EQUIVALENT

236 The requirement will be met by providing
insulation comprising 50 mm of a material having a
thermal conductivity of 0.045 W/mK or other
material applied in a thickness giving equivalent
performance. Note normal practice would include
provision of a metal outer casing for physical
protection of the insulation.

UNVENTED HOT WATER STORAGE VESSELS

237 For unvented hot water systems additional
insulation should be provided to control the heat
losses through the safety fittings and pipework
without impeding safe operation and visibility of
warmning discharges. See Approved Document G3.

Insulation of pipes and ducts

2,38 Unless the heat loss from a pipe or duct
contributes to the useful heat requirement of a
raom or space the pipe or duct should be insulated.
The requirement would be satisfied if:

a. for pipes the insulation material has a thermal
conductivity not exceeding 0.045 W/mK and a
thickness equal to the oulside diameter of the pipe
up to a maximum of 40 mm; OR

b. for pipes and in the case of warm air ducts
insulation is provided in accordance with the
recommendations of BS 5422: 1990 Methods for
specifying thermal insulating matenals on pipes,
ductwork and equipment,

2.39 The hot pipes connected to hot water storage
vessals complying with BS 1566 or BS 3198 or
equivalent, including the vent pipe, and the primary
flow and return to the heat exchanger where fitted,
should be insulated for at least one metre from their
points of connection or they should be insulated up
o the point where they become concealed. The

insulation should comprise 15 mm of a maternal
having a thermal conductivity of 0.045 W/imK or
other material applied in a thickness giving
equivalent performance.

240 The hot pipes connecled o hot waler
storage vessels complying with BS 853 or
equivalent including the vent pipe, and the primary
and secondary flow and retumn pipes where fitted,
should be insulated in accordance with

paragraph 2.38.

2.41 |t should be noted that ceniral heating and
hot water pipework in unheated areas may need
increased insulation thicknesses for the purpose of
protection against freezing. Guidance on suitable
protection measures is given in BAE Report

BR 262 Thermal insulation: avoiding risks.

Lighting

General guidance

2.42 For the purposes of the regulations for the
conservation of fuel and power:

a. emergency escape lighting means that part of
emergency lighting that provides illumination for the
safety of people leaving an area or attempling to
terminate a dangerous process before leaving an
area;

b. display ighting means lighting intended to
highlight displays of exhibits or merchandise;

c. circuit Walts means the power consumed by
lamps and their associated control gear and power
factor correction equipment;

d. switch includes dimmer switches and swifching
includes dimming. As a general rule dimming
should be effected by reducing rather than diverting
the energy supply.

2.43 The requirements for efficacy and
controllability do not apply to display lighting or
emergency escape lighting.

Minimum efficacy of lamps

2.44 The reguirement will be met if at least 95%
of the installed lighting capacity in circuit Watts
comprises lighting fittings incorporating lamps of
the types listed in Table 9.

Table @ Types of high efficacy lamps
Light source Types

High pressure Sodium
Metal halide
Induction lighting

All types
and ratings

Tubular fluorescent All 2smm diameter (T8)
lamps provided with low-loss
o high frequency controd

gear
All ratings above 11 W

Compact fluorescent

Conservation of fual and power
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Section 2 — Buildings other than dwellings L1

Provision of lighting controls

2.45 Where it is practical the aim of lighting
controls should be to encourage the maximum use
of daylight and to avoid unnecessary lighting during
the times when spaces are unoccupied. However,
the operation of automatically switched lighting
systems should not endanger the passage of
building occupants.

246 Local switches should be provided in easily
accessible positions within each working area or at
boundaries between working areas and general
circulation routes. Local switches could include:

a. swilches that are operated by the deliberate
action of the occupants either manually or by

remote control. Manual swilches include rocker
switches, press butions and pull-cords. Remote

control switches include infra-red transmitter, sonic,

ultra-sonic and telephone handset controllers;

b. automnatic switching systems including controls
which switch the lighting off when they sense the
absence of occupants.

2.47 One way of satistying the requirement would
be the provision of local switching as in Diagram 10
where the distance on plan from any switch to the
furthest lighting fitting it controls is generally not
more than eight metres or three times the height of
the light fitting above floor level if this is greater.

Alternative approaches

Minimum efficacy of lamps

2.48 The requirement would be met if the
installed lighting capacity comprises lighting fittings
incorporating lamps with an average initial

(100 hour) efficacy of not less than 50 lumens per
circuit Watt.

Controls in offices and storage buildings

249 The requirement would be met by the
provision of:

a. local switching for each working area of the
building arranged to maximise the beneficial use of
daylight. (The local switching provisions would in
many cases follow the guidance in paragraphs 2.45
to 2.47); and

b. other controls such as time-switches and
photo-electnic switches where appropriate.

Controls in other buildings

2.50 The requirement would be met by the
provision of one or more of the following types of
control system arranged to maximise the beneficial
use of daylight as appropriate:

a. local switching as described in paragraphs 2.45
to 2.47 above,

b. time switching: for example, in major
operational areas which have clear time-tables of
occupation;

¢. photo-electric switching.

Using CIBSE guidance

2.51 The requirement would be met by providing
lighting controls designed in accordance with the
recommendations of the CIBSE publication Code
for interior lighting. However, in relation to the
conservation of fuel and power, the allemative
designs should perform no worse than designs
which follow the guidance on lighting in this
Approved Document.

Diagram 10 Local lighting controls

| e 7

Seclion

Plan
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L1 Section 2 - Buildings other than dwellings

Material alterations

2.52 Material alterations are defined in Regulation

3(2) as follows:

An alteration is material for the purposes of these

Regulations if the work, or any part of if, would at

any stage resuft -

{a) in a building or controfled service or fitting not
complying with a “relevant requirement”™ where
previously it did; or

{b) in a buiding or controlled service or fitting which
before the work commenced did not comply with a
‘relevant requirement”, being more unsatisfactory
in relation to such a requirement.

2.53 “Relevan! requirement” is defined in

Reguiation 3(3) as follows:

in paragraph 3(2) “relevant requirement” means

any of the following applicable requirements of

Schedule 1, namely:

Part A (structure)

paragraph B1 (means of escape)

paragraph B3 (internal fire spread — structure)

paragraph B4 (extemnal fire spread)

paragraph B5 (access and faciiities for the fire
service)

Part M (access and facilities for disabled people).

2.54 When undertaking a material alteration the
requirement may be satisfied in the following ways
although the extent of provision will depend upon
the circumstances in each case:

a. roof insulation: when substantially replacing a
roof structure - providing insulation to achieve the
U-value for new buildings;

b. fioor insulation: where the structure of
ground floors is to be substantially replaced —
providing insulation in heated rooms to the standard
lor new buildings,

c. wall insulation: when substantially replacing
complete external walls — providing a reasonable
thickness of insulation and incorporating sealing
measures as indicated in paragraph 2.24;

d. when carrying out building work on space
heating and hot water sysiems - providing
controls and insulation in accordance with

paragraphs 2.27 t0 2.41 as if they are new
instaliations.

Material changes of use

2.55 Material changes of use are defined in

Regulation 5 as follows:

For the purposes of ... these Reguiations, there is a

material change of use where there is a change in

the purposes for which or the circumnsiances in

which a building (s used, so that affer that change —

{c) the building is used as a hotel or boarding
house where previously it was not;

(d) the building is used as an insiitution whera
previpusly it was not;

(e} the building is used as a public building where
praviously it was not;

{fl the building is not a building described in
Classes | fo VI in Schedule 2 {ie an exempt
building), where previously it was,

256 When underiaking a material change of use
the requirement may be satisfied in the following
ways although the extent of the provision will
depend upon the circumstances in each case:

a. upgrading the insulation in accessible lofts:
for example, additional insulation should generally
be provided to achieve a U-value not exceeding
0.35 W/m'K where the existing insulation provides
a U-value worse than 0.45 Wim?K;;

b. roof insulation: when substantially replacing a
roof structure — providing insulation to achieve the
U-value for new buildings;

c. floor insulation: where the structures of
ground floors are to be substantially replaced -
providing insulation In heated rooms to the
standard for new buildings;

d. wall insulation: when substantially replacing
complete extemal walls — providing a reasonable
thickness of insulation and incorporating sealing
measures as indicated in paragraph 2.24;

e. wall insulation: where internal surfaces are 1o
be renovaled over a substantial area — upgrading
the insulation of exposed and semi-exposed walls,
This could be achieved by providing a reasonable
thickness of insulating dry-lining sealed in
accordance with the guidance in paragraph 2.24;

f. where windows are to be replaced - providing
new draught-stripped windows with an average
U-value not exceeding 3.3 W/imPK. This could be
inappropriate in conservation work and other
situations where the existing window design needs
to be relained;

g. when camying out building work on space
heating and hot water systems — providing
controls and insulation in accordance with
paragraphs 2.27 to 2.41 as il they are new
installations,

h. lighting: where lighting systems are fo be
substantially replaced — providing new lighting
systems in accordance with the guidance in
paragraphs 2.44 to 2.51.

Conaservation of fual and power
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Appendix A L

Appendix A

TABLES FOR THE
DETERMINATION OF THE
THICKNESSES OF INSULATION
REQUIRED TO ACHIEVE GIVEN
U-VALUES

Contents of Appendix A

TABLES

Roofs PAGE
Table A1 Base thickness of insulation 26
between ceiling joists or rafters

Table A2 Base thickness of insulation 26

between and over joists or rafters

Table A3 Base thickness for continuous
insulation

Table A4 Allowable reductions in thickness
for common roof components

Walls
Table A5 Base thickness of insulation layer

Table A6 Allowable reductions in base
thickness for common components

Table A7 Aliowable reductions in base
thickness for concrete components

Table AB Allowable reductions in base
thickness for timber frame walls

Ground floors
Table A9 Insulation thickness for solid fioors 34
in contact with the ground

Table A10 Insulation thickness for suspended 34
timber ground floors

Table A11 Insulation thickness for suspended 35
concrete beam and block ground floors

&

g 8 88

Upper floors
Table A12 Exposed and semi-exposed upper 36
floors of timber construction

Table A13 Exposed and semi-exposed upper
floors of concrete construction

Table A14 Exposed and semi-exposed upper 38
fioors — allowable reductions in base thickness
for common components

Building materials
Table A15 Thermal conductivity of some 36
common building materials

Notes

The values in these tables have been derived using
the proportional area method, taking into account
the effects of thermal bridging where appropriate.

Intermediate values can be obtained from the
tables by linear interpolation.

As an alternative to using these tables, the
procedures in Appendices B and C can be used lo
obtain a more accurale calculation of the amount of
insulation required,

EXAMPLE CALCULATIONS

Roofs PAGE
Example 1 Pitched roof with insulation 27
between ceiling joists or between rafters

Example 2 Pitched roof with insulation 27

between and over ceiling joists
Example 3 Industrial roof with outer sheeting 28
Example 4 Concrete deck roof 28

Walls
Example 5 Masonry cavity wall with intemal 30
insulation

Example 6 Masonry cavity wall filled 31
with insulation

Example 7 Masonry wall with partial cavity-fill
Example 8 Semi-exposed solid wall

Example 9 Timber-frame wall

Ground floors

Example 10 Solid floor in contact with the 35
ground

S

Example 11  Suspended timber floor
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L Appendix A

Roofs

Table A1 Base thickness of insulation
between ceiling joists or rafters

Table A3 Base thickness for continuous
insulation

Thermal conductivity of Insulant (W/ms)
002 0025 003 0035 004 0045 005

Design U-value

{WWirm e Base thickness of insulating material {mm)

A B c D E F G H

1 0.20 167 208 251 283 35 are 418
2 0 14 142 170 188 2IT 356 284
3 0.30 86 107 129 150 mn 193 214
4 035 (=] BE jlis] 120 137 154 172
5 040 57 T BE 100 114 128 143
L1 045 4g 51 T3 BS i 110 122

Thermal conductivity of Insulant (W/imi)
o02 0029 003 0035 O04 OD4S 0O

U-value
(AR Base thickness of insulating material (mm)

& b Bl =

A B c D E F (1] H

020 a7 122 148 170 16d Fal!] 243
D25 i) BT 116 135 154 174 193
030 64 80 -] ti2 128 144 160
035 54 L] -] a5 108 122 136
0.40 47 55 T B3 [F] 108 118
D45 42 B2 B2 73 -« usg 04

Table A2 Base thickness of insulation
between and over joists or rafters

Table A4 Allowable reductions in
thickness for common roof components

Thermal conductivity of inselant (W/mk)

o022 0025 003 0035 004 0045 005

Dosign U-value
WimH) Base thickness of insulating matarial (mm)
A B c o E F G H

020 126 145 168 187 205 23 254
0.25 106 120 138 152 188 187 20
030 B8 104 116 128 143 187 m
035 (=] BB 102 152 124 135 147
040 57 T B& 100 108 18 129
0.45 49 B1 e BS BT v s

O s e R e

Mote: Tables Al and AZ are derfved for roofs wih the proporon of
tmbat & 8%, cormesponding 1o £8 mm wide Bmbers &t 500 mm centres
pxciuding NoRgings. For ofher propomions of timder the U-velkes can be
cakculaied using the procedurs in Appendix B

Thermal conductivity of insulant (Wmk)
002 0025 003 0035 004 0.045 0.05

Conservation of fuel and power
26

Concrete siab Aeduction in base thickness of insulating
density (son'm |  maberial imm) for each 100 mm of concrete slab
A a c D E F G H
1 600 i 13 18 18 21 24 26
2 BOO k] 1" 13 15 17 20 22
3 1100 - 7 # w12 13 15
4 1300 5 ] T -] ] [4] "
5 1704 3 3 4 5 5 ] T
[ 2100 2 2 2 3 3 4 4
Other materials Reduction in base thickness of
and components insulating material (mm)
7 10 mm plasiorboard | 2 2 2 3 3 3
8 13 mm plasteiboard 2 2 2 3 3 4 4
8 13 mm sarking boarg 2 2 3 3 4 4 z
10 12 mm Calcium 1 2 s 2 3 3 <
Sllcate liner board
11 Rool space (pichad) 4 5 5 B T B B
12 Roof space (Naf) 3 d 5 & L. T E
13 19 mm ool ties o 1 1 1 1 1 i
12 19 mm asphalt 1 1 1 1 2 z 2
{or 3 layers of ki)
15 50 mm screed 2 3 [ 4 5 & &
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Appendix A L

Example 1 — Pitched roof with insulation
between ceiling joists or between rafters

Determine the thickness of the insulation layer
required to achieve a U-value of:

0.25 W/m2K if insulation is between the joists, and
0.35 W/m?K if insulation is between the rafters.

insulation
{thermal

ioH conductivi

oML O ¥y / 0.030 W/mK)
\

7z 8

\10 mm plasterboard

For insulation placed between ceiling joists
(U-value 0.25 W/im*K)

Using Table A1:

From column D, row 2 of the table, the base
thickness of insulation reguired is 170 mm.

The base thickness may be reduced by taking
account of the other materials as follows:

from Table A4
19 mm roof tiles column D, row 13 =1mm
Roofspace column D, row 11 =5 mm
10 mm plasterboard column D, row 7 =2 mm
Total reduction =B mm

The minimum thickness of the insulation layer
between the ceiling joists required to achieve a
U-value of 0.25 W/mPK is therefore:

Base thickness less lofal reduction
ieg 1770 — 8 = 162 mm.

For insulation placed between rafters
(U-value 0.35 W/m“K)
Using Table A1:

From column D, row 4 in the table, the base
thickness of insulation required is 103 mm,

The reductions in the base thickness are obtained
as follows:
from Table A4;

19 mm roof tiles
10 mm plasterboard
Total reduction

column D, row 13 =1 mm
column D, row 7 =2 mm
=3 mm

The minimum thickness of the insulation layer
between the rafters required to achieve a U-value
of 0.35 WinrK is therefore:

Base thickness less total reduction
ie 103 —3 = 100 mm.

Example 2 — Pitched roof with insulation
between and over ceiling joists

Determine the thickness of the insulation layer
above the joists required to achieve a U-value of
0.25 W/m*K for the roof construction shown below:

jm mm deep
/ insulation over joists
[
? insulation
betwean joists

\1{1 mm plasterboard

It is proposed to use mineral fibre insulabon
between and over the joists with a thermal
conductivity of 0.035 W/mK.

Using Table A2:
From column E, row 2 of the lable, the base
thickness of insulation layer = 152 mm.

The base thickness may be reduced by taking
account of the other materials as follows:

from Table A4
19 mm roof tiles column E, row 13 =1 mm
Roofspace column E, row 11 =6 mm
10 mm plasterboard  column E, row 7 =2 mm
Total reduction =9 mm

The minimum thickness of the insulation layer over
the joists reguired in addition to the 100 mm
insulation between the joists to achieve a U-value
of 0.25 W/m?K is therefore:

Base thickness less fofal reduction
ie 152 — 100 — 2 = 43 mm.

Approved Document
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L Appendix A

Example 3 — Industrial roof with outer sheeting

Determine the thickness of the insulating layer
required to achieve a U-value of 0.45 W/m*K for the
rool construction shown below.

outar shee
(no significan
thermal resistance)

insulation
{thermal conductivity
0.035 WimkK)

12 mm Calcium
Silicate liner board

2\

Using Table A3:

From column E, row 6 of the table, the base
thickness of the insulation layer is 73 mm,

The base thickness may be reduced by taking
account of the other matenals as follows:
from Table A4:

Outer shesting (negligibla)

12 mm Calcium Silicate column E, row 10 =2mm

Iner board

Total reduction from base level thickness =2 mm
The minimum thickness of the insulation layer
required 1o achieve a U-value of 0.45 WK is
therefore:

Base thickness less fotal reduction
ie73d —2=T71 mm.

Exampile 4 — Concrete deck roof

Determine the thickness of the insulation layer
required to achieve a U-value of 0.45 W/m™K for the
rool construction shown below.

three lavers of
rocting felt
insulation

_;ﬂ:al conductivity 0.03 W/mK)
L < [

150 mm concrate
P % %T. 4 (density 1100 kg/m)

Using Table A3:

From column D, row 6 of the table, the base
thickness of the insulation layer is 62 mm.
The base thickness may be reduced by taking
account of the other materials as follows:
from Table A4:

3 layers of felt column D, row 14 = 1 mm

150 mm concrete deck  column D, row 3
adjusted for 150 mm thickness (1.5 x 9)

Total reduction from base level thickness

The minimum thickness of the insulation layer
required to achieve a U-value of 0.45 Wim'K is
therefore:

Base thickness less lotal reduction
ieg 62 - 15 = 47 mm.

14 mm
15

Conservation of fuel and power
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Walls
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Walls

Table AS Base thickness of insulation
layer

Thermal conductivity of insulant [Wime)

002 0025 003 0035 O04 0045 005

Design U-value
W) Base thickness of insulating material (mm)
A B c D E F G H

1 030 63 m 95 110 126 142 188
2 035 54 &7 80 ] 07 120 134
a 0.40 45 58 0 -1 83 i 16
4 045 41 51 61 T 82 a2 102
5 0.80 30 3T 45 52 59 &7 T4

Table A6 Allowable reductions in base
thickness for common components

Thermal conductivity of insulant (W mé)

002 25 003 0035 004 QD45 Q0SS
Reduction in base thickness of

Component insulating material (rmm)
A B c D E F G H

1 Cavity (25 mm min) 4 5 5 B8 7T 8 g
2 Dulet leat back 2 | 4 4 5 B B
3 13 mm plasier 1 1 1 1 1 1 1
4 13 mm ighteeight 2 2 2 3 3 4 &

plastar
5 10 mm plasterboard 1 2 2 2 3 3
6 13 mm plasierboard 2 2 2 3 3 & [ |
7 Airgpace behind 2 3 3 4 4

plagierboand dry-iming
& § mm sheathing ply 1 2 2 2 3 3 3
T 20 mm cpmen] ender 1 1
1013 mm tle hanging 0 0 L] 1 1 ] 1

b
L]
]

Table A7 Allowable reduction in base
thickness for concrete components

Thermal conductivity of insulant (Wimi)
D02 0025 003 0035 004 0.045 005

Reduction in base thickness of (nsulalion (mm)
{Rgim § for sach 100 mm of concrate

c D E F G H

=
4]

Concrate innes laal

1 -] 1 13 15 17 20 22
2 a0 7 ) n 13 15 17 19
3 1000 & 2] =] 1" 12 14 15
4 1200 & ] 7 -] 10 1" 12
5 1400 4 B B 7 8 9

B 1600 23 4 4 5 [ T 7
Concrste outer leaf or single leal wall

7 600 B 10 13 15 17 19 21
B B00 T B 10 2 4 15 w7
-] 0od 8 7 B 10 i 12 iz
10 1200 4 [} 7 -] g 10 1
1" 1400 3 4 5 8 7 8 9
12 1600 3 3 a4 5 5 £ 7
13 1800 2 3 3 4 4 5 5
14 2000 2 2 2 3 3 1 4
15 2400 1 1 2 2 2 2 3

Table A8 Allowable reduction in base
thickness for insulated timber frame walls

Thermal conductivity of insulant (W/ms)
002 0025 003 0035 004 0045 0.05

Thermal conductivity
of Ingulation within Reduction in base thickness of insulation
frame (VimK) for each 100 mm of frame (mm)

A B c D E F v H
1 0.035 a2 53 B3 T4 Bi 05 108
2 0.040 a8 4R 58 & T7 B %5

Note: The table is derived lor walls for which the proparicn of tmber is
12%. which comesponds 10 48 mm wide studs al 400 mm centres.

For other proportions of timbet the U-value can be calculaled using the
procadune in Appendix B.

Example 5 — Masonry cavity wall with internal
insulation

Determine the thickness of the insulation layer
required to achieve a U-value of 0.45 W/m'K for the
wall construction shown below.

e
4 i 102 mm brick outer leaf

I;i‘.suw'u'm-‘:&u'
/ f//my!ﬂimmmlﬁbhck

(density 600 kg/m’)

thermal insulation
(thermal i
0.025 WimK)

RAN

13 mm plasterboard

qa‘v-hemﬂm

Using Table A5:
From column C, row 4 of the table, the base
thickness of the insulation layer is 51 mm.

The base thickness may be reduced by taking
account of the other materials as follows:

from Table AB:
Brick outer leaf column C, row 2 = 3 mm
Cavity column C, row 1 = 5 mm
Plasterboard column C, row 6 = 2 mm
and from Table AT:
Concrete block column C, row 1

adjusted for 150 mm block thickness (1.5 x 11) =17 mm

Total reduction =27 mm
The minimum thickness of the insulation layer
required to achieve a U-value of 0.45 Wim'K is
therefore:

Base thickness less lofal reduction
ie 51 = 27 = 24 mm,

Conservation of fuel and power
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Example 6 - Masonry cavity wall filled with
insulation with plasterboard on dabs

Determine the thickness of the insulation layer

required o achieve a U-value of 0.45 W/m7K for the
wall construction shown below.

E Aiﬂimmbﬂckﬂu‘ﬁhﬂﬁ'

/[T cavity filled with insulation
= (thermal conductivity

/| | 0.085 WimK)

¥

/ 100 mm concrete block
> (density 1600 kg/m?)
A airspace between dabs

7
-‘K ]

13 mm plasterboard

on dabs
<}J\,_heatﬁuw

4

AR

7 1

Using Table AS:

From column E, row 4 of the table, the base
thickness of the insulation layer is 71 mm.
The base thickness may be reduced by taking
account of the other materials as follows:
from Table AB:

Brick ouler leal column E, row 2 = 4 mm
13 mm plasterboard column E, row & = 3mm
Airspace behind
column E, row 7 = 4 mm
and from Table A7:
Concrete block column E, row & = 5mm
Total reduction =16 mm

The minimum thickness of the insulation layer
required 1o achieve a U-value of 0.45 Wm'K is
theretore:

Base thickness less lotal reduction
.71 -16 =55 mm.

Example 7 — Masonry wall with partial cavity-fill

Determine the thickness of the insulation layer
required to achieve a U-value of 0.45 W/im“K for the
wall construction shown below.

7 102 mm brick outer leal
Vi 50 mm cavity

/ partial fill cavity batts
(thermal conductivity

-z 0.035 W/mK)

7 |7 s
l =1 m
7—‘.

Z

r

&

7

%

Using Table AS:

From column E, row 4 of the table, the base
thickness of the insulation layer is 71 mm.

The base thickness may be reduced by taking
account of the other materials as follows:

from Table AS:
Brick outer leaf  column E, row 2 = 4mm
Cavity column E, row 1 = 6mm
Plaster column E, row 3 = 1mm
and from Table AT:
Concrete block column E row 3
adjusted for 125 mm thickness (125x 1) = 14 mm
Total reduction = 25 mm

The minimum thickness of the insulation layer
required to achieve a U-value of 0.45 Wm?K is
therefore:

Base thickness less total reduction
ie 71 —25=46 mm.

Approved Document
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Example 8 — Semi-exposed solid wall

Determine the thickness of the insulation layer
required to achieve a U-value of 0.6 W/m°K for the
wall construction shown below.

7 215 mm aerated concrete block
// (density 600 kg/m?)

Il insulation

ik i
7/ 13 mm plasierboard
| <;Jx,,— heat flow

%

Using Table AS:

From column B, row 5 of the table, the base
thickness of the insulation layer is 30 mm.

The base thickness may be reduced by taking
account of the other materials as follows:

from Table AG:

Plasterboard column B, row B = 2 mm
and from Table A7:

Concrete block column B, row 7

adjusted for 215 mm thickness (215 x8) = 17 mm
Total reduchon

The minimum thickness of the insulation layer
required to achieve a U-value of 0.6 Wm'K is
therefore:

Base thickness less tofal reduction
ie30-12=11 mm.

Example 9 — Timber-frame wall

Determine the thickness of the insulation layer
required to achieve a U-value of 0.45 W/m?K for the
wall construction shown below.

;/ 102 mm brick outer leaf
7
V4

50 mm cavity

/.

- 8 mm sheathing ply

Z

A\

]

80 mm timber frame filled
with insulation (themmal
conductivity 0.035 W/mK)

113 mm plasterboard

‘ < |_Ar heat fiow

R T

UNIND

Using Table A5:

From column E, row 4 of the table, the base
thickness of the insulation layer is 71 mm.

The base thickness may be reduced by taking
account of the other materials as follows:

from Table AG:
Brick outer leaf column E, row 2 = 4 mm
Cavity column E, row 1 = Bmm
Sheathing ply column E, row 8 = 2mm
Plasterboard column E, row & = 3mm
and from Table AB:
Timber frame column E, row 1

adjusted for shallower member (0.9 x 74mm) = 67 mm
Total reduction = B2 mm

The reduction in base thickness is greater than the
reguired thickness therefore no additional insulation
Is required.

The builder may wish to substitute a cheaper
insulant with conductivity of 0.04 W/mHK. In this
case, the base thickness of insulation from Table
A5 column F, row 4 would be 82 mm but the
reductions due to the effects of the other materials
would equal this and no additional insulation need
be provided.

However, the builder may wish to increase the
standard of insulation by reducing the U-value to
0.35 Wim2K. The base thickness of insulation from
Table AS column E, row 2 would be 94 mm. The
total reduction in base thickness is as before, ie

B2 mm and so the minimum thickness of insulation
required in addition to the insulation between frame
members 10 achieve a U-value of 0.35 WimK is
therefore;

Base thickness less tolal reduction
ie 84 — 82 =12 mm.

Conservation of fuel and power
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Floors
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Ground floors

Note: in using the tables for floors it is first
necessary to calculate the ratio P/A, where:
P is the floor perimeter length in metres and

A is the floor area in square metres.

3

Table A9 Insulation thickness for solid TableMlJlrmmhr
floors in contact with the ground suspended timber ground floors
insulation thickness (mm) for: Insulation thickness (mm) for:
U-value of 0.25 WK _ U-value of 0.25 Wim'K
Thissmal canductivity of insulant (\Wimi) Thesmal conductivity of insulamt (\W/im)
BiA - 002 0025 0 0, 0 i 0.085 PIA " 000 0095 003 003 004 0045 005
A B [= D E F G H A B c ] E F G H
1 1.00 62 b a3 108 124 138 155 ! 1.00 95 Mg 128 140 155 170 184
2 .80 Bi1 T 8 o7 122 137 152 2 0.80 83 18 124 3@ 183 167 181
3 080 BO Ei] 90 108 119 134 149 3 0.80 a1 108 121 136 150 164 178
4 0.70 58 T3 102 116 131 148 4 0.70 88 103 18 132 W5 158 173
g 0.60 5 70 8 1M 125 139 5 0.60 85 8 113 128 139 153 185
[ 50 52 &5 2 105 118 13 B 0.50 79 g2 1086 118 m 143 156
7 0.40 47 58 Fal &3 8 107 M9 7 0.40 71 83 95 107 118 128 140
4 0.30 R &% £ bl B8 23 8 0.30 57 s T &3 97 108 116
g 0.20 24 X0 36 42 48 54 (=] 2 0.20 33 32 46 52 58 & &0
U-value of 0.35 Wim*K U-value of 0.35 Wim’K
190 100 ] 43 58 &8 Ta B& 87 10 1.00 -1 & 77 a7 96 106 ns
1 080 3| 48 57 &7 b B 45 1 080 55 B 75 85 103 12
12 080 T e 85 &5 74 g2 52 12 080 53 B m &z @ 100 109
13 0 I 44 53 (=] O T B& 13 070 51 [21] &0 T8 a7 s 4
14 060 n 4 48 L] i 74 82 14 060 ar 55 B4 73 81 85 a7
15 050 I “ &2 59 &7 74 15 050 42 50 &7 €5 72 78 &7
16 040 25 @ ar &3 40 55 &1 16 040 a4 a1 47 53 &0 I3 72
17 030 18 2 25 2% a3 3r £ 17 030 prd L - a5 g 43 a7
18 020 1 1 1 2 2 2 2 18 0.20 1 1 2 2 2 2 3
U-value of 0.45 WimK U-value of 0.45 Wim*K
19 1,00 2 @ a0 46 53 59 8 19  1.00 a7 &8 5 §7 B4 70 v
20 0.80 25 a2 38 id 51 57 83 20 080 a5 42 48 gE 82 a8 T4
71 080 24 a0 38 42 48 54 60 21 080 a3 0 48 53 58 &5 70
2 07 2 28 3 an a5 51 36 2 070 3 37 a3 49 54 &0 65
22 060 20 26 0 a5 40 245 50 23 080 27 I | 43 48 52 58
#4 050 17 B 25 30 34 a8 42 24 050 22 - 8 40 42 43
I 040 12 15 18 a2 24 27 30 25 040 15 18 22 25 k.l n £
%/ 030 4 5 [} @ T B 9 2% 030 4 5 [ 7 ] @ 10
T <027 i 0 [:] 0 0 0 0 T =027 0 1] (1] 0 0 0
Note: * PiA it the ratio of floor parmater (m) o fioor anea (mé). Moles: " F/A is e rato of foor pesimeber (m) to floor area (m')
The tshia is derired for suspended limber floors bor which o proporion
of timbar is 12%. which corresponds to 48 mm wide imbers at 400 mm
cenlres.
For other proportions of timber the U-value can be calculated usng B
proceduns in Appendix B
Conservation of fuel and power Approved Document
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Table A11 Insulation Hﬁclm:t:d f%rlnck
suspended concrete beam
ground floors

insulation thickness (mm) for:
U-value of 0.25 Wim'K

Thermal conductivity of Insulant (W/mK)

PiA - 002 0025 003 0035 004 D045 005
& B c D E F e H
1 1.00 GO 75 o0 104 118 134 149
2 0.5Q 59 T3 B8 103 118 132 147
3 0.80 58 T2 BG 101 15 130 144
2 0.70 58 T0 B4 28 12 126 140
=l 0.0 54 &7 BO B4 T 121 1534
B 0.50 50 B3 -1 B8 101 113 128
T 040 45 57 -] T8 Lo} 102 13
] 0.30 T4 46 56 65 T4 B4 a3
-] 0.2a 22 27 p < | 38 43 48 54
U-value of 0.35 Wim*K
1 100 a7 45 55 B4 74 B3 g2
i 0.90 38 a5 54 63 T2 g1 =]
12 080 a5 43 53 &1 (=1 78 ar
13 070 a3 41 50 5B 66 74 B3
14 0.60 a1 38 45 54 &1 =i ha
15 050 27 ot g 21 48 55 &2 -]
18 D40 22 28 3 39 &5 50 56
7 0.30 4 18 21 25 28 az 36
18 0.20 o o Li] o o o ]
U-value of 0.45 W/im~K
1] 1.00 24 20 3% 42 45 54 =]
20 0.80 23 9 B 41 28 hg 58
Fa | oBo 22 28 b« | L 44 50 55
=2 0.7 20 25 1] 36 a1 46 51
| D.60 18 23 27 a2 36 41 a5
24 050 15 18 2z 26 23 33 37
= 040 10 12 15 17 12 oz 24
26 0.30 2 2 2 3 3 4 4
&7 <028 o 1] (i} D [} o ]

Note: *° P/A is tha ratio of Hoor penmeter fm) 1o Aoor area (mF).

Example 10 — Solid floor in contact with the
ground

Determine the thickness of the insulation layer
required to achieve a U-value of 0.45 W/m7K for the
ground floor slab shown below.

” L Y
. T e
4
G
li x
2
sle | b 4
[Fa Sl Sl
™ B i ‘ ]

It is proposed to use insulation with a thermal
conductivity of 0.02 W/mK.

The overall perimeter length of the slab is:
(M+4+4+2+6+6)=32m

The floor area of the slab is:
GxB)+(d4xd) =52m

The ratio:

perimeter length _ 32 _ ¢
floor area 52

Using Table A9, column B, row 23 indicates
20 mm of insulation is required.

The insulation may be located above or below
the concrete slab.

Example 11 — Suspended timber floor

It the floor shown above was of suspended timber
construction, the perimeter length and floor area
would be the same, yielding the same ratio of:

penrne!-ar Iﬂr!gth = E =06
floor area 52

To achieve a U-value of 0.45 W/m?K, using
insulation with a thermal conductivity of

0.04 WmK, Table A10 column F, row 23 indicates
that the insulation thickness between the joisis
should be not less than 49 mm.
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Exposed and semi-exposed upper
floors

Table A12 Exposed and semi-exposed
upper floors of timber construction

Thermal conductivity of Insulant (W /ms)

o0z 0025 D03 D035 OO4 0045 005

Design U-valua Base thickress of insulation betwoen
(W Ry joists to achieve design U-values

A B C D E F G H
Exposad floor
i 0,35 61 7B a2 o7 122 146 162
7 0.45 42 53 B3 74 B2 G5 106
Semi-exposed floos
3 D.560 25 az 38 44 50 T L]

Mote: Table A1Z is derved for Soors with the proporfion of Simber at 12%
wiich corresponds 1o 48 mm wide imbers ai 400 mm centies. For offer
propartons of e the U-valiue can be caloulated using the procedure
In Appandiy E

Table A13 Exposed and semi-exposed
upper floors of concrete construction

Thermal conductivity of Insullant (Wimi)

ooz 0025 003 003F O0O0: Q0045 005

Design U-valua Base thicknass of Insulation

(W) o achieve design U-velues

A B c o E F G H

Exposed Noor
1 0.35 2 65 8 91 104 n7 130
2 045 30 a8 53 B9 i) -] aE
Sem-exposed oo
3 0.60 25 33 E - 45 53 54 BG5S

Table A14 Exposed and semi-exposed
upper floors: allowable reductions in

base thickness for common components

Thermal conductivity of insutant (W/'mK)

o002 0025 003 0035 004 D045 005
Reduction in base thickness of

Companent insulating material {mm)
A a c o E F G H
1 10 mm 1 2 2 2 3 | a
plaserboard
2 18 mm 3 3 2 5 = B8 T
timbser flooring
3 SOmmsacresd 2 3 4 4 5 5 -]

Table A15 Thermal cond of
some common building m als
Thermal
; Density conductivity
Material (kg/m?)  (W/mK)
Walls (external and internal)
Brickwork (outer leaf) 1700 0.B4
Brickwork (inner ieaf) 1700 0.62
Cast concrete (dense) 2100 1.40
Cast concrate (lightweight) 1200 0.38
Concrate block (heavyweight) 2300 1.63
Concrete block (medium weight) 1400 0.51
Concrete block (lightweight) 600 0.19
Mormal mortar 1750 0.8
Fibreboard 300 0.06
Plasterboard 850 0.16
Tile hanging 1900 0.84
Timber 650 0.14
Surface finishes
External rendering 1300 0.50
Plaster (densa) 1300 0.50
Plaster (lightweight) 600 0.16
Calcium Silicate board B75 0.7
Roofs
Aesrated concrete siab 500 016
Asphalt 1700 0.50
Felt/bitumen layers 1700 0.50
Screed 1200 0.41
Stone chippings 1800 0,96
Tile 1800 0.84
Wood wool slab 500 0,10
Floors
Cast concrate 2000 1.13
Metal tray 7800 50.00
Screed 1200 0.41
Timber flooring 650 0.14
Wood blocks 650 0.14
Insulation
Expanded polystyrene (EPS) slab 25 0.035
Mineral wool quil 12 0.040
Mineral wool siab 25 0.035
Phenolic foam board 30 0.020
Polyurethane board 30 0.025

Mote: If available, cenified test values should be usad in

preference to those in the table.

Conservation of fuel and power
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Appendix B

THE PROPORTIONAL AREA
CALCULATION METHOD FOR
DETERMINING U-VALUES OF
STRUCTURES CONTAINING
REPEATING THERMAL BRIDGES

B1 Full details of the calculation method are given
in the CIBSE Design Guide Section A3. However,
two examples are given in this Appendix which
fllustrate the method as applied to frequently
encountered designs.

B2 |If the element design does not include a
continuous cavity all the element layers have 1o be
analysed together. Where the design does
incorporate a continuous cavity, however, the
seclion should be divided into two parts along the
centre of the cavity and the parts analysed
separately. The resistances of the two parts should
be determined with half of the cavity resistance
assigned fo each. The thermal resistances can then
be added together to obtain the total resistance of
the element.

B3 In some cases, the joists in timber roof and
fioor constructions will project beyond the surface of
the insulation. For the purposes of demonstrating
compliance with the requirements for the
conservation of fuel and power, however, the
calculations should take the depths of the joists to
be the same as the depth of insulation, hence
ignoring the effect of the projections. Joists which
are wholly beneath insulation can also be ignored.

Example 1

What is the U-value of the proposed wall
construction shown below?

F ﬁ 102 mm bnck, thermal conductivity
0.84 Wimk

4 _# 50 mm cavity, thermal resistance

0.18m* KW
/ . || 9 mm sheathing ply, thermal conductivity
0.14 WimK

-

A

G0 x 38 mm timber studs at 600 mm
7 centres, thermal conductivity

A 0.14 W/mK, with insulation, thermal
conductivity 0.04 W/mK. between the
studs

A
7 <]J.‘_

13 mm erboard, thermal
7 | ]

| conductivity 0.16 W/mK
The resistance of the outside surface of the wall is
0.06 m"K/W and the inside surface resistance is 0.12
MW,

With this construction the themmnal bridging of the
insulation by the timber studs must be taken into
account as follows:

N

b

Consider the wall as inner and outer leaves with the
boundary between leaves at the centre of the
cavity.

Resistance of inner leaf

Resistance through section containing timber stud:
Inside surface resistance = 0.12 mA/W
Rasistance of plasterboard = 0.013/0.16 = 0.08 m*K/W
Resistance of timber stud = 0.08/0.14 = 0.64 mAW
Resistance of sheathing ply = 0.0030.14 = 0.06 m /W

Half cavity resistance = 0.09 mAW
Resistance of section through R =099mK/W
timber stud:

Resistance through section containing insulation;

Inside surface resistance = 012 mKW
Resistance of plasterboard = 0.0130.16 = 0.08 MKW
Resistance of insulation = 0.09/0.04 = 2. 25 mK/W
Resistance of sheathing ply = 0.009/0.14 = 0.06 m*K/W
Hall cavity resistance = (.09 mW
Resistance of section through R_. =2B60m*K/MW
insulation:
Combination of these resistances:

Fractional area of timber stud:
E = thickness of studs = 38 = 0,063
' stud centres 600

Fractional area of insulation: F__=({1 -F) =0837

The resistance of the inner leaf is then obtained
from:

= 2.36 MKW

+ | =
M
=]
(=
=]
o
| =
o

.937

Resistance of outer leaf

This is treated as an unbridged structure (the
difference in resistance between brick and mortar is
less than 0.1 mK/W).

Half cavity resistance =0.08 MW
Resistance of brick = 0.102/0.84 =012 m /W
Outside surface resistance =0.08 MKW
Resistance of outer leal: R___, - 0.27 MKW

Total resistance of wall
The total resistance of the wall is the sum of the
resistances of the inner and outer leaves:

R_.+R_. =236+027
Hence total resistance = 2,63 mIKAW

U-value of wall

The U-value is given by: U = 1

total resistance

So:U=_' - 038 WmK
2.63

Approved Document
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If the proposed wall construction is now that shown
below, there are two thermally bridged layers:

a) that of the blockwork by the normal mortar
joints, and

b) that of the insulation by the timber studs.

- 102 mm brick, thermal conductivity
2 0.84 WimK

N

2 50 mm cavity, tharmal resistance

/| 018 KW

125 mm block (440 mm x 215 mm),
thermal conductivity 0.11 W/mK, with
10 mm wide mortar joint. themal

| conductivity 0.8 W/mK

30 mm of insulation, thermal
conductivity 0.04 WmK between
50 x 30 mm timber battens al
600 mm centres, thermal
conductivity 0.14 W/mK

L
£

N
N

13 mm plasterboard, thermal
conductivity 0.16 W/mK

CRINDUR

NN

Consider the wall as inner and outer leaves with the
boundary between leaves as half way through the
cavity.

Resistance of inner leaf

In this case there are two bridged layers and the
precise location of the bridge in one layer with
respect to the bridge in another layer is generally
unknown (or is not readily determined). There are
four different combinations of paths through the
blockwork and insulation and it is therefore
assumed, because pilch centres do not coincide,
that heat flows through them in proportion to their
relative areas. The average resistance of the leaf is
determined as follows:

RESISTANCE OF NON-BRIDGED [AYERS
Hesistance of half the cavity = 0.09 merwW
Resistance of plasterboard = 0.013/0.16 = 0.08 m K/W
Resistance of inside surface =0.12 mK/W
Resistance of non-bridged layers: R = 0.29 m*K'W

RESISTANCE OF BRIDGED LAYERS
Heat flow paths
The two bridged layers create four paths:
block/insulation
plocktimber
mortar/insulation
mortar/ftimber.

Material resislances

Resistance of block: R, =0.1250.11 =1.14 MKW
Resistance of mortar: R_=0.1250.8 =016 rPKW
Resistance of insulation: R, = 0.03/0.04 =0.756 m*H/W
Resistance of timbar: R =0.03/0.14 =021 mK/W

Resistance of heat flow paths
Resistance of block/insulation:

E,,‘__“=Fl,,,+l1_q|+Fl.111 =2.18 MKW
blocktimber

HuzFI.LH‘-I-H'_ =1_54I'I"|2KM
morar/insulation:

R .=R.+R_+R_ =120 m*Ki'W
morarftimber:

HN=H_+H,+B_ =0.66 mFK/W

Fraction of face area of malerals
block: F - 440% 215

= =0.5
= 450 % 225 -
mariar; F.=1-F, = 0.066
insulation: 550
F = 500 =0917
timber: F=1-F_ = 0.083

Fraction of face area of heat flow paths

block/insulation: F..=F xF_ =085
block/timber: F,=F,xF = 0.078
mortarinsulation: Fon=F.xF_, =0061
mortarimber: F..=F,xF = 0.005

Sum of parallel resistances
The sum of resistances in parallel is given by the
formula:

1 B (Fi F F

bim 4 "B 4L mem L mi

nl'l!'.' laat Hh.].lu Hl.l Hm.nu Hm.t

The figures in this case are:

1 _ 0856 0078 0061 0005 _ 4400
R.... 218 184 120 066

The resistance of the inner leaf is therafore:
Rowws=_1_ _20mKwW

0.499

Resistance of outer leaf
Resistance of outside surface = 0.06 mPK/MW
Resistanca of brick outer
leaf = 0.102/0.84 = 0.12 mPRKW
Resistance of half the cavity = 0.09 m*K/W
Resistance of auter leaf 5, T = 0.27 m"K/W

Total resistance of the wall
The total resistance of the wall is the sum of the
inner and outer leaf resistances:

R =20+027

e et

R =Rt = 2.27 MKW

U-value of the wall
The wall U-value is given by:

u=_—1"_ - 1 . ost WK
R, 227

Conservation of fuel and power
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Appendix C

CALCULATION OF U-VALUES OF
GROUND FLOORS

General

C1 A ground floor may have a U-value of

0.45 W/m?K or 0.35 W/m"K without additional
insulation if the fioor is sufficiently iarge. Diagram
C1 shows the range of floor dimensions for which
insulation is required.

Diagram C1 Floor dimensions for which insulation is required

50

10

C2 Floor dimensions should be measured in
accordance with the convention described in
paragraph 0.12. In the case of semi-detached or
terraced premises, blocks of flats and similar, the
floor dimensions can either be taken as those of
the premises themselves, or of the whole building.
When considering extensions to existing buildings
the floor dimensions can be taken as those of the
complete building including the extension.

C3 Care should be taken to control the risk of
condensation caused by thermal bridging at the
floor edge. See BRE Report BR 262 Thermal
insulation: avoiding risks.
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Determining the U-value of floors with no
insulation

C4 The U-value of an uninsulated floor may be
determinad from the ratio of its exposed perimeter
to its area, using the equation:

U, = 005+ 165 fP}y-06fP¥
A A

where:
U, = U-value of uninsulaled floor (Wim?K)
P = exposed perimeter of floor (m)
A = area of floor {m?)

C5 The equation in paragraph C4 applies 1o all
types of uninsulated floors constructed next to the
ground including slab-on-ground, concreta raft,
suspended timber and beam-and-block.

C6 Unheated spaces outside the insulated fabric,
such as attached garages or porches, should be
excluded when determining P and A but the length
of the wall between the heated building and the
unheated space should be included when
determining the perimeter.

C7 The data in Table C1 has been derived from
the eguation in paragraph C4. For the purposes of
regulations for the conservation of fuel and power it
will be sufficient to use the table using linear
interpolation where necessary.

Table C1 U-values of uninsulated floors

Ratio P/A “-_-.
0.1 .21
0.2 0.36
0.3 0.485
0.4 0.61
0.5 .73
0.6 (.82
0.7 0.1
0.8 (.99
0.9 1.05
1.0 1.10

U-value of insulated floor
C8 The U-value of an insulated floor is obtained
from:

uln- = 1—
— Him

o
where:
R., is the thermal resistance of the insulation, and

U, is obtained from Table C1 or the equation in
paragraph C4.

C9 In the case of suspended floors Uis includes
the thermal resistance of the structural deck and
Rins should only include:

a) the resistance of added insulation layers; and/or

b) any extra resistance of the structural deck over and
above 0.2 mARAW,

C10 For further information on floor U-values see
BRE IP 3/90. BRE IP 7/93 shows how the U-value
of a floor is modified by edge insulation {including

low-densily foundations), and BRE IP 14/94 gives

procedures for basements.

Conservation of fuel and power

2

Approved Documen)



Appendix D L

Appendix D

THERMAL BRIDGING AT THE
EDGES OF OPENINGS

Summary

D1 As an altemative to the examples given in
Diagrams 4 and 9, this Appendix gives a procedure
for establishing whether:

a. there is an unacceptable risk of condensation
at the edges of openings; and/or

b. the heat losses at the edges of openings are
significant.

D2 The procedure involves the assessment of the
minimum thermal resistance between inside and
outside surfaces at the edges of openings. This
requires identification of minimum thermal
resistance paths, and calculation of their thermal
resistance, taking into account the effect of thin
layers such as metal lintels.

D3 These minimum thermal resistances are then
compared with satisfactory performance criteria 1o
see whether comective action is indicated.

Minimum thermal resistance path

D4 The minimum thermal resistance path through
a thermal bridge is that path from internal surface
to external surface which has the smallest thermal
resistance, Ry Diagram D1 illustrates this for a
section through a window jamb.

Diagram D1 Minimum thermal
raﬁﬂanee path
extermal
‘_B . window
= 1
intermnal

The minimum resistance path in this case s from the
inlemal surlace at A to the extemal surface at B.
Rmin is equal to the total length from inside to
outside (AB) divided by the thermal conduclivity of
the material of the jamb. An example calculation is
given on the following page.

Additional calculation for thin layers such as
metal lintels

D5 For details containing thin layers of thickness
not exceeding 4 mm (such as metal lintels), a
second modified calculation of minimum thermal
resistance (Rmod) is made wherein the effective
thermal conductivity of the thin layer is taken as the
largest of 0.1 W/mK or the thermal conductivities of
the materials immediately on either side of it. An
example of this more complex calculation is given
in BRE IP 12/94 Asseasing condensation risk and
heat loss at thermal bridges around openings.

Risk of surface condensation
D& The risk of surface condensation and mould
growth at the edges of openings can be assumed
to be negligible if:
a. for edges containing thin layers of thickness
not exceeding 4 mm:
Bmin (rounded to two decimal places) is al least
0.10 mK/W; and

Rmod (rounded to two decimal places) is at least
0.45 mPK/W: or

b. for other edge designs:

Ruin (rounded 1o two decimal places) is at least
0.20 mPK/W.

Note: These criteria do not apply to cases where
intemal surface projections are used o avoid
surface condensation, eg curtain walling.

D7 In the event of an unacceptable risk being
identified, marginal cases could be more rigorously
anlaysed using numerical calculation methods, but
in any case modification o improve the design
should be considered.

Additional heat loss

D8 For the purposes of regulations for the
conservation of fuel and power, the additional heat
losses at the edges of openings may be ignored if:
a. for edges confaining thin layers of thickness
not exceeding 4 mm,

R0 (rounded to two decimal places) is at least
0.45 mPK/W; or

b. for other edge designs:

Rmin (rounded to two decimal places) is at least
0.45 meKW.

Compensating for additional heat loss

D8 Where the additional hea! losses around the
edges of openings cannot be ignored they can be
taken into account in calculations as follows:

a. for dwellings the Target U-value method could
be used with the average U-value increased by the
following amount,

0.3 x total length of relevant opening surrounds

(W/mK)

b. for other buildings the calculation procedure
could be used with the rate of heat loss from the

Approved Document
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proposed building increased by the following
amount:
0.3 x total length of relevant opening surrounds (W)

¢. compensating measures, such as reducing the
U-value of one of the elements of the construction,
should then be incorporated so that:

i. for dwellings, the average U-value does not
exceed the Target U-value; or

ii. for other buildings, the rate of heat loss from the
proposed building does not exceed that of the
notional building.

Example

Diagram D2 shows a window jamb in a masonry
cavity wall with the blockwork returned lowards the
outer leaf at the reveal. By inspection it can be
seen that ABC is the minimum resistance path.

Table D2 Thermal resistance path in
Diagram D2

Path Length Conductivity R

segments (m) (WimK}  (mW)
AB 0.015 0.16 0.094
BC 0.070 0.61 0,115
Minimum resistance Rmin = 0.208

Additional heat loss at the edge detail

Referring to paragraph D8, Ry in this example is
less than 0.45 m*K/YW, and so the additional heat
loss at this edge should not be ignored.

Improving the edge design

Instead of retumning the blockwork at the reveal the
cavity could be closed using an insulated cavity
closer, as in Diagram D3.

Diagram D2 70 mm cavity wall showi
window jamb with blockwork reh.lmer:lg

LG window

y 4

Note: numbers denote regions as in Table D1.

Table D1 Thermal conductivity of
materials in Diagram D2

Diagram D3 Window jamb showing
clavtyclnaedwiman insulated cavity
closer

insulated cavity
closer \\
|G

window
|
B
T
|

B||A

The revised calculation of the minimum resistance
is shown in Table D3. Ry is now greater than
0.45 m*K/W and so the additional heat loss can be
ignored.

Region Material Conductivity (W/mk)

! Brick outer leat 0.84 Table D3 Minimum resistance path with

2 Insulation 0.035 insulated cavity closer

3 Medium weight concrets 0.61

block inner leal Path Length Conductivity R
4 Lightweight plaster 0.16 SegrRents (m) (WimK)  (m*K/Ww)
AB 0.015 0.16 0.094

Calculation of Ry, o BC 0.070 0.04 1.750
Uﬁing the thermal conductivities from Table D1, Minimum resistance R : = 1.844

Table D2 gives the resistance R for each segment
of the path ABC. R for each segment is obtained by
dividing the length of the path segment in metres
by its thermal conductivity in W/mK. By, is the
sum of the resistances of each path segment.

Avoidance of the risk of surface condensation
and mould growth

Referring to paragraph D6, Ry, in this example is
greater than 0.20 m"K/W and so the risk of surface
condensation and mould growth is acceptably low.

Alternative method

D10 A heat loss factor for a particular detail could
be obtained by a numerical method and used to
modify the calculation of the average U-value or the
total rate of heat loss. A calculation procedure for
deriving such loss factors is given in BRE IP 1294,
Assessing condensation risk and heat loss ai
thermal bridges around openings.

Conservation of fuel and power
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Appendix E

THE ELEMENTAL METHOD

Table E1 A way of demonstrating compliance of dwellings using the

Elemental Method

What to do

How to use the Approved Document to check if your design is
satisfactory according to the Elemental Method

1 Estimate if the SAP rating of the proposed
dwelling is likely to ba 60 or less.

The example dwellings in Appendix G will help you 1o estimale your
SAP rating. i It is likely to be 80 or less, the Elemental Method gives
more stringent U-values for roofs, floors and windows, doors and
rooftights, as set out in Table 1 on page 8.

2 Check that the rool achieves a U-value of:
(a) 0.25 (if the SAP rating is more than 60)
(b) 0.2 (if the SAP rating is 60 or less).

Usa the lables in Appendix A 1o calculate the thickness of insulation
neaded.""

3 Check tha! exposed walls achieve a
U-value of 0.45 and the semi-exposed walls
achieve a U-value of 0.6,

Use the tables in Appendix A 10 calculate the thickness of insulation
needed.!

4 Check that the ground fioor achieves a
U-value of:

(a) 0.45 (if the SAP raling is more than 60)
(b} 0.35 (if the SAP rating is 60 or less).

(a) Calculate the perimeter 1o area ratio as explained in
Appendix C

(b) Usa the perimalerarea ratio in the labkes in Appendix A o
calculate the thickness of insulation needed®

5 Check that any exposed or semi-exposed
upper floors achieve a U-value of:

{a} 0.6 for semi-exposed floors

(b}-0.45 for exposed fioors (# the SAP rating
s more than 60)

(c) 0.35 for exposed floors (if the SAP rating
is 60 or less).

Semi-exposed floors are defined in paragraph 0.13 on page 7

Usa the tables in Appendix A 10 calculate the thickness of insulalion
needed."

& Calcutate the average U-value of the
windows, doors and rooflights.

Use Table 2 on page B 1o lock up the U-values of your windows,
doors and rooflights.™ The exampie on the following page explains
how to calculate the average U-value,

7 Check thal the total area of windows, doors
and rooflights does not exceed tha
permitted amouwnt,

Using the average U-value from step 6 above, use Table 3 on
page 9 to look up the maximum permitted area of windows, doors
and rooflights. It is gven as a percentage of the dwelling floor
area.

8 Chack that the design will achieve a SAP
rating of more than 60 # you have made thes
assumgption in steps 2, 4 and 5.

Complete the worksheet in Appendix G, or gel a competen| person
to do this for you. (See paragraphs 0.19 and 020 on paga 7.)

Hotes:

1. Cedified manufacturers’ tes! data should be used where

available_

2. Aternatively follow the procedures in Appendix C

Conservation of fuel and power
43



L  Appendix E

CALCULATIONS TO DETERMINE
THE PERMISSIBLE AREA OF
WINDOWS, DOORS AND
ROOFLIGHTS IN THE ELEMENTAL
METHOD

Example 1

E1 A proposed dwelling has a total floor area of
80 nv. It has two half-single-glazed doors and
double-glazed windows as described in Table E2.

Table E2 Window and door openi
for a proposed dwelling S

Element Area U-value Rate of heat loss

(M) (Wim’K) per degree (W/K)
Windows 15.4 2.9 44.66
Two doors 3.8 3.7 14.06
Totals 192 58.72

E2 The Average U-value for windows and doors is
given by the ratio:
Total rate of heat loss per degree
Total area of window and door openings
FromTable E2 above this ratio is:

5872 _ 31 wimK
19.2

E3 The total area of openings is:

% = 24% of the floor area

E4 It can be seen from Table 3 on page 9 that the
permitted area of windows, doors and roofiights for
a U-value of 3.1 W/m'K is 21.5% of the floor area if
the dwelling has a SAP rating of 60 or less, or 24%
if the SAP rating is more than 60. The proposed
design therefore satisfies the requirements of the
Regulations only if the SAP rating is more than 60.

Example 2

E5 A proposed single-storey assembly building
has plan dimensions of 16 m by 8 m. Its height to
the eaves is to be 4 m and the open-trussed roof is
lo be double-pitched at 307 with insulation fixed
between and over the rafters. Windows, personnel
doors and rooflights are to be provided as indicated
In Table E3 below.

Table E3 Proposed assembly building:
windows, personnel doors and e

rooflights

Element Area U-value  Rate of heat loss
(m?) (W/m'K)  per degree (W/K)

Windows 60 a6 216.0

Personnel doors 85 a0 285

Totals for windows 695 - 2445

and personnel doors

Roatlights 25 38 -

E6 The average U-value for windows and doors is
given by the ratio:
Total rate of heat loss per degree
Total area of windows plus personnel doors
2445
69.5

= 35WimK

E7 The gross wall area of the proposed building
is 192 m* and thus the area of windows and
personnel doors is:
69.5
- i
192 36.2% of the wall area
The area of the roof in the plane of insulation
is:

254
e = 147,
o A0° x 18 47.8 m*
The rooflights are hence:
25 = o
e 16.9% of the roof area

E9 The proposed design meets the requirements,
therefore, because Table 8 on page 18 indicates
that:

a. the permitted area of windows and personnel
doors having an average U-value of 3.5 WK is
37% of the wall area.

b. the permitied area of rooflights having a
U-value of 3.8 Wim?K is 17% of the roof area.

Conservation of fuel and power
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Appendix F

THE TARGET U-VALUE METHOD

Table F1 A way of demonstrating compliance for dwellings using the

Target U-value Method

What to do

How to use the Approved Document to check if your design
complies with the Target U-value Method

1 Estimate it the SAP rating of the proposed
dwelling is likely to be 80 or less.

The example dwellings in Appendix G will help you to estimate your
SAP rating. If it is likely to be 80 or less, the Targe! U-value is
lower,

2 Calculate the surface area and the U-value
for each of the following parts of the
dwelling:
® roo!

& exposed walls
e ground and other exposed floors
& windows, doors and rooflights

Exclude semi-exposed elements from the calculations. (See
paragraph 0.13 on page 7 for a definition of semi-exposed.)
Tabulate the figures 1o determine:

a) the tolal exposed surface area (m?) of the dwalling, and
b) the total rate of heat loss per degree (W/K) for the dwelling.
Table F2 on the following page lllustrates the procadure.

3 Check that any semi-exposed slements
achieve a U-value of 0.6 or less.

Semi-exposed elements should be insulsted to at least the standard
given in Table 1 on page 8.

4 Calculate the Average Ll-value,

Use the figures obtained in Step 2 lo calculate the ratio;

Total rate of heat loss per degree
Total external surface area

This is the Average U-value for the dwelling.

5 Calculate the Target U-value

Use the total floor area of the dwelling and the total exposad surface
area, from Step 2, to calculate the Target U-value as set out in
paragraph 1.12 on page 10

6 Compare the Average U-value for your
dasign with the Targst U-value,

It the Average U-value (from Step 4) does not exceed the Target
U-value, (from Step 5), your design meats the requirements. If the
Average U-value is more, the design should be modified by taking
account of solar gains or providing a more efficient heating system
as indicated in steps 7 and B andfor by altering the design of the
fabric elements. An example of how to do this is sat out on the
following two pages.

7T If you wish fo, adjust the Average U-vaiue
1o take account of solar gains.

The window area from Step 2 can be reduced if the area of glazing
facing south (+30°) exceeds that facing north (£30°). This is
explained more fully in paragraph 1.16 on page 10.

8 It you wish to, adjust the Target U-value to
take account of a more afficient heating
system.

The Target U-value can be increased by up to 10% if, for example,
a condensing boiler is used. Paragraphs 1.17 and 1.18 on page 10
explain this more fully.

9 Check that the design will achieve a SAP
rating of more than 60 it you have made
this assumption

Complete the worksheet in Appendix G, or get a competent person
to do this for you. (See paragraphs 0.19 and 0.20 on page 7.)

Approved Document

Conservation of fuel and power

45



L Appendix F

EXAMPLES ILLUSTRATING THE
USE OF THE TARGET U-VALUE
METHOD FOR DWELLINGS

Example 1 — A detached dwelling

F1 Consider the example in Diagram F1 which
has details as given in Table F2. It is proposed lo
adopt the Target U-value method with U-values for
the walls and roof a little higher (worse) than would
otherwise be required in the Elemental method.
The SAP Energy Rating is to be more than 60. The
cavity walls are to have dry-linings and the
windows and doors are to have metal frames with
thermal breaks and sealed double-glazing with

12 mm air gaps.

Diagram F1 Plans of the detached
dwelling

Table F2 Data for the detached
dwelling

Rate of heat loss

Exposed
Exposed surface area U-value (area x U-value)
element ] (Wim?K) (W/K)
Floor 56.2 045 25.29
Windows 248 33 81.84
Doors 3.8 33 12.54
Walls 121.4 0.5 &0.7
Rool 56.2 03 16.86
Totals 262.4 197.23
The Target

F2 From paragraph 1.12 on page 10 the Target
U-value for dwellings with SAP Energy Ratings of
more than 60 is given by:

Total fioor area x 0,64

Total exposed surface area

In this case, therefore, the target U-value is:

112.4 x 0.64 »
P S e + 04 = W
85 4 0.4 = 0.67 Wm'K

The Average U-value
F3 The average U-value for the dwelling is given
by the ratio of the two values:

Total rate of heal loss per degree
Total external surface area

These values are calculated as shown in Table F2
above. For this example, therefore, the average
U-value Is:

197.23
B0 8 = 0.75 W/im'K

F4 The proposed design does not meet the
reguirements and modifications must be explored,
Possibilities include improving the thermal
resistance of the exposed walls and the windows
and doors and taking account of the benefits of
solar gain and more efficient space heating
systems (as descnbed in paragraphs 1.16 1o 1.18
on page 10). For illustration purposes they are all
considered as follows.

height to
eaves =5 m

First floor

77 m

Ground floor

Taking account of solar gain

F5 The total window area in the example is

24.8 m® of which 15.0 m* faces south = 30" and
9.3 m* faces north + 30°(the remaining 0.5 m"
faces east). In accordance with paragraph 1.16 in
the Approved Document therefore the area of
window and hence the total area used in the
calculation of the average U-value can be reduced
by 40% of (150 -93) =228 m".

Improving the thermal resistance of the
windows

F& Table 2 on page 8 gives indicative figures for
the U-values of various types of windows and
doors although manufacturers’ information should
be used in preference il available. For the purposes
of this example it is proposed to alter the window
and door specifications to obtain U-values of

2.8 Wim*K and 3.0 W/m*K respectively.

Improving the thermal resistance of the walls
F7 Appendix A can be used to develop wall
designs to achieve a range of U-values. For the
purposes of this exercise it is proposed to alter the
wall specification to obtain a U-value of

0.45 WK,

Determination of the revised average U-value
F8 The revised average U-value is calculated in
the same way as before. The revised table of dala
follows with the alterations highlighted.

Conservation of fuel and power
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Table F3 Revised data for the
detached dwelling

Rate of heat loss

Exposed per degree

Exposed surface area U-value {area x U-value)
element () (Wim?K) (W/K)
Floor 56.2 0.45 £25.29
Windows 22.52 29 65.11
Doors 38 3.0 114
Walls 121.4 045 54.63
Rioof b6.2 0.3 16.86
Totals 260.12 173.49

For the revised proposals, therefore, the average

U-value is:
173.49
260,12

Selecting a higher performance heating system
F9 In accordance with paragraph 1.17 on page 10
a hot water central heating system incorporating a
condensing boiler could be specified in retum for
relaxing the target U-value by 10%. The target in
this case would therefore be increased from

0.67 Wm*K to 0.74 W/nmfK,

Compliance

F10 The detached dwelling as described In
Diagram F1 and Table F2 could be made to comply
with the requirements by, for example:

EITHER taking solar gain into account and
increasing the performance of the windows, doors
and walls,

OR increasing the perfarmance of one of the
elements, such as the windows, and installing a hot
water central healing system incorporating a
condensing bailer.

= 0.67 Wim'K

Example 2 - A semi-detached
dwelling

F11 Consider the example in Diagram F2 which
has details as given in Table F4. It is proposed to
adopt the Target U-value approach with the walls
having a U-value of 0.55 W/m?K. To compensate
for this the windows and doors are to have an
average U-value of 3.0 W/m"K. The SAP Energy
Rating is to be more than 60.

F12 The party wall and the semi-exposed wall at
the garage (which has a U-value of 0.6 W/m*K) are
not included in the average U-value or Target
U-value calculations.

The Target
F13 From paragraph 1.12 on page 10 the Target
U-value for dwellings with SAP ratings of more than
60 is given by:
Total floor area x 0.64
Total exposed surface area
In this case therefore the Targel U-value is:
80 x 0.64
157

+ 0.4

+ 04 =073 WmK

Diagram F2 Plans of the semi-detached
dwelling

B height to
|l eawves=5m
First floor
52m
Internal

height = 24 m

Ground fioor

Table F4 Data for the semi-detached
dwelling

Rate of heat loss

Exposed per degree

Exposed surface area U-value {area x U-value)
element (m®) (WimK) (W)
Floor 40.0 0.45 18.0
Windows 142 3.00 42.6
Doors 38 3.00 1.4
Walls 59.0 0.55 32.45
Roof 40.0 0.25 10.0
Totals 157.0 114.45

The Average U-value
F14 The average U-value for the dwelling is given
by the ratio of the two values:
Total rale of heat loss per degree
Total external surface area

These values are calculated as shown in Table F3.
For this example, therefore, the average U-value is:

114.45 _ 573 Wim'K
157.0

The proposed design therefore meets the
Regulations.

Approved Docurment
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Appendix G

THE SAP ENERGY RATING
METHOD FOR DWELLINGS

The SAP Energy Rating and the
Building Regulations

G1 This Appendix has been approved by the
Secretary of State for the purpose of Regulation
14A of the Building Regulations 1991 as amended
by the Building Regulations (Amendment)
Regulations 1994,

G2 When calculating the SAP Energy Rating in
compliance with Regulation 14A or for the purposes
of following the guidance in Section 1 of Approved
Document L the following considerations apply:

a. The data used in calculations of SAP Energy
Ratings should be oblained from the tables in this
Appendix. The fuel cost data will be revised in
future editions of the Approved Document,

b. For each particular case the SAP Energy
Rating should be calculated using the edition of this
Appendix current at the date of giving notice or the
deposit of plans in compliance with Regulation 11.

¢. When the final heating system is unknown, the
SAP Energy Rating notified to the building control
body in accordance with Regulation 14A should be
calculated assuming a main system of electric
room heaters and a secondary system of electric
heatars, both systems using on-peak elactricity.

d. When undertaking SAP Energy Rating
calculations for designs not intended for specific
construction sites (eg type designs) the following
assumptions should be made:

I. two sides of the dwelling will be shaded;

ii. the windows, doors and rooflights are all on
the east and wast elevalions.

EXAMPLE SAP ENERGY RATINGS
FOR DIFFERENT DWELLING
TYPES

Example 1 - Two bedroom
mid-terrace house

Table G1 Data for the two bedroom
mid-terrace house with electric storage
heaters

Element Description Area U-value

Wall Brick/cavity/dense block 0.3 0.24
with 70 mm Bown fibre
cavity Insulation

Hoof Pitched rool, 100 mm 27.3 025
insutalion betweaen joists
50 mm on lop
Ground  Suspended timber, 273 037
floor 25 mm insulation
Windows Double glazed (& mm gap), 1.7 a3

and doors  wooden frame
Electric storage heaters (efficiency 100%%)
SAP rating = 68

Heating

Diagram G1 Plans of two bedroom
mid-terrace house

height to
eaves=5m

First floor

Ground floor

6.5 m

Conservation of fuel and power
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Example 2 — Three bedroom
semi-detached house

Table G2 Data for the three bedroom
semi-detached house with gas boiler

Element Description Area U-value

Wall Brick/cavity/dense block 725 0.44
with 70 mm blown fibre
cavity insulation

Root Pitched roof, 100 mm 40 0.25
insulation betwaen joists
50 mm on fop

Ground Solid concrete, 40 043
fioor 25 mm nsulation

Windows Double glazed (6 mm gap), 18.0 3.3
and doors PVC-U frame

Heatin Central healing with
" baoiler {aﬁmlarﬂy TE‘%E}'S

SAP rating=79

Diagram G2 Plans of three bedroom
semi-detached house

Example 3 — Three bedroom
semi-detached house

Table G3 Data for the three bedroom
semi-detached house with LPG boiler

Element Description Area U-value

Wall Brick/cavity/asraied 725 0.45
concrete block with
insulated plasterboard
Foof Pitched roof, 100 mm 40 0.19
insulation between joists
100 mm on top
Ground  Concrete suspended beam 40 035
fioor and asrated concrete block,

40 mm insulation

Windows Double glazed (12 mm gap), 18.0 3.0
and doors  wooden frame

neignt 1o
eaves =5 m

First floor

Ground fioor

77m

Heating Cantral heating with
LPG boiler (eficiency 72%s)
SAP rating = 58
Approved Document Conservation of fuel and power
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Example 4 — Four bedroom
detached house

Example 5 — Two bedroom
bungalow

Table G4 Data for the four bedroom
detached house with condensing
boiler

Element Description Area U-value

Wall Brick/partial cavity fill/ 1165 045
medium density block

Root Pitched roof, 100 mm 50 0.25
insufation betweaen |oists
50 mm on op

Ground  Suspended timber, 50 0.45

fioor 35 mm msulation

Windows Double glazed (6 mmgap). 249 33

and doors  woodan frame

Heating Central heating with gas

condeansing boiler (efficiency B5%)
SAP rating = 85

Diagram G3 Plans of four bedroom
detached house

Table G5 Data for the two bedroom
bungalow with gas boiler

Element Description Area U-value
Wall Brick/cavity/aerated 64.2 0.45
concrelé block with
insulated plasterboard
Roof Pitched roof, 100 mm 26.7 0.25
insulation between joists
S50mm on top
Ground Concrele suspended boam 56.7 0.45
fioor and medium density
concrete block, 25 mm
insulation
Windows Double glazed (8 mm gap). 13.4 3.3
and doors PVC-U frame
Heating  Central heating with gas boiler
(efficiency 72%5:)
SAP rating = 68

| first floor |

-

89 m

ground lloor

height to eaves =5 m

7.dm

Diagram G4 Plan of two bedroom
bungalow

7.0m

85m

height to eaves = 2.4 m
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THE STANDARD ASSESSMENT
PROCEDURE

SUMMARY 52
INTRODUCTION 52

WORKSHEET CALCULATIONS
Dwelling dimensions
Ventilation rate

Heat losses

Water heating energy requirements
Intermal gains

Solar gains

Mean internal lemperalure
Degree-days

. Space healing reguirements
0. Fuel costs

1. Energy cost rating
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REFERENCES

SAP WORKSHEET (Version 9.53)

&
|
2 8 £ RERLCUBEBORRR

TABLES

@
)

ANMNEXES
A, U-values for glazing

B. Dwellings with more than one
heating system

& &
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SUMMARY

This manual describes the Government’s Standard Assessment Procedure (SAP) for producing an
energy rating for a dwelling, based on caleulated annual energy cost for space and water heating, The
calculation assumes a standard occupancy pattern, derived from the measured floor area of the
dwelling, and a standard heating pattern. The rating is normalised for floor area so that the size of the
dwelling does not strongly afTect the result, which is expressed on a scale of 1 - 100: the higher the

number the better the standard.

The method of caleulating the rating is set out in the form of a worksheel, accompanied by a
series of tables. A calculation may be carried out by completing, in sequence, the numbered
boxes in the worksheet, using the data in the tables as indicated. Alternatively, a computer
program approved for SAP calculations by the Building Research Establishment may be used.

INTRODUCTION

An energy rating aims 1o iform houscholders of the overall
energy efficiency of a home ina way that is simple and
easy o understand. Many different technical definitions for
such a ruting are possible, and several have been used 1o
date in the United Kingdom. The Standard Assessment
Procedure (SAP) is the Government's recommended
method for home energy rating.

The rating obtained from following the SAP depends upon a
runge of factors that coninibute 1o energy efficiency:

® thermal insulation of the building fabric:

® ¢fficiency and control of the heating system:

® ventilation characteristics of the dwelling;

® solar gain characteristics of the dwelling;

® the price of fuels used for space and water heating.

The rating is not affected by factors that depend on the
individual characteristics of the household occupying the
dwelling when the rating is calculated, for example:

® houschold size and composition:

® the ownership and efficiency of particular domestic
electrical appliances;

#® individuoal heating pantems and temperalures.

It is not affected either by the geographical location of the
dwelling: a dwelling will have the same rating whether it is
built in Coithness or Cornwall.

The procedure wsed 1o caleulute the raling is based on the
BRE Domestic Energy Model (BREDEM), which provides
a framework for the calculation of energy use in dwellings.
BREDEM exists in 2 number of standarndised versions that
differ in technical detail and in the precise requirements for
data related to a particular apphication. Some veérsions are
designed 10 be implemented as computer programs, while
others are defined in such a way that they can be carmed out
without the use of a computer. Fuller details of BREDEM
are given in earlier BRE reponts." ™" The version described
in this paper is a development of that in BRE Information
Paper IP 1 3/88", and is suitable {or culculaling SAP ratings
in both new and existing dwellings. When it is used for new
dwellings 0 comply with Building Regulations, certain
defaulr values may be used in the absence of specific details
of location, orientation, etc.

WORKSHEET CALCULATIONS
The method of calculating the rating is set out in the form of

a worksheet, accompanied by a series of wbles. A calculation
is carried out by completing the nuinbered entries in the

worksheel sequentially. Some entries are obtained by
caleulation from entries already made or by carrying forwand
an eariier entry; highlighting is used to indicate where that
applies. Other entries are obtnined, using linear interpolation
where appropriate, by reference to Tables | o 14,

1. Dwelling dimensions

Dimensions refer 1o the inner surfaces of the clements
bounding the dwelling. Thus floor dimensions are obtained by
massuring between the inner surfaces of the extermal or party
walls, This measurement should mclude all internal walls and
built-in cupbosirds that are accessible from the occupred area of
the dwelling. It should also include porches and conservatories
where they are heated and form part of the habitable space. Tt
should, however, exclude porches and conservatories where
they are not heated and are clearly divided from the dwelling.

Storey height is the total height between the ceiling surface
of a given storey and the ceiling sorface of the storey below
For a single storey dwelling. or the ground floor of a
dwelling with more than one storey, the measurement
should be from floor surface to ceiling surface.

2, Ventilation rafe

Chimneys and fues should be entered only when they are
unrestricted and suntable for use. Balanced flues, such as
those on muny gas boilers and wall-mounted convector
heaters, should not be included. Extract fans. including
cooker hoods and other independent extractor fans should be
included in the “number of fans” category, but those that
form part of a whole-dwelling mechanical ventilation
system should be excluded.

Mechanical ventilation should only be entered if the whole
dwelling is served by a mechanical ventilation system.
Many whole-dwelling mechanical ventilation systems have
a heat-cxchanger to recover heat froan the stale air being
extracted from the dwelling. A warm-air heating system
with flue heat recovery nommully forms part of o full
mechanical ventilation system with heat recovery.

In dwellings thai have been subjected 10 & pressurisation lest,
steps (11) to {18 of the calculation may be by-passed. The air
leakage at 30 Pa pressure difference, obtained from the test. is
divided by 20 and the resulting value is entered in box (19).

When caleulating for a new dwelling for Building
Regulstions purposes, enter 1005 in box (16) for draughi
stripping of windows and doors. In the same context. it shoukd
b assumed thin 2 sides of the dwelling are shelered and
hence the value 2 should be entered in box (20).

Coneervation of fuel and power
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. Heat losses

The areas of building elements are derived using the same
principles as set out in section |, being based on the internal
dimensions of surfaces bounding the dwelling. Window area
refers to the total area of the openings, including frames.
Wall area is the net area of walls after allowing for windows
and doors. Roof area is also net of any rooflights or
windows set in the roof, The “other” category is included
principally to allow for the entry of heat losses to adjoining
unheated areas. such as garages and conservatories, Box (35)
can also be used 1o enter the sum of other heat losses
calculated separately in those cases where there are several
types of wall or roof, Losses or gains through party walls 1o
spaces in other dwellings that are expected to be heated are
assumed 1o be zero,

U-values for walls and roofs should be calculated using

the proportional arca method given in CIBSE Guide A3
U-values for fleors should be calculated using the procedure
described in BRE Information Papers IP3/90° and TF7/93
and in Appendix C of the Building Regulations Approved
Document L. U-values for windows should be obtained
from Annex A unless certificd manufacturer’s data are
available, This gives values appropriate for the whole
window opening, including frames.

4. Water heating energy reguirements

Dermand for hot water is derived from the floor area of the
dwelling and is given in Table |, The energy required to
prowduce that amount of hot water is then caleulated, taking
account of losses in generation, storage and distribution. The
amount of heat released 1o the dwelling in the process of
heating water is also estimated (“heat gains from water
heating”, box {32)) so that it can be taken into account in the
calculation of space heating requirements,

A distinetion is made between instantancous water heating,
which heats water when it is required, and water heating that
relies on storage of hot water in a cylinder or tank. *Primary”
and ‘eylinder” losses are not entered for instantaneous heaters.
‘Single-point” heaters, which are located at the point of use
and serve only one outlet, do not have distribution losses
cither, Gas ‘multipoint” water heaters and “combi’ boilers are
also instantaneous types but, as they normally serve several
outlets, they are assumed to have distribution losses,

Stored hot water systems can either be served by an electric
immersion heater or obtain heat from a boiler through o
primary eircuit. In both cases. eylinder losses are incurred to
an extent that depends on how well the storage cylinder is
insulated. Table 2 gives factors for calculating cylinder loss for
different thicknesses of insulation, For boiler systems, primary
losses are incurred in transferring heat from the boiler to the
cylinder, values for primary losses are obtained from Table 3.

Water heating efficiency is obtained from Table 4. Note thi
the efficiency is reduced by 3% for systems that do not have
a means of shutting down the boiler when the hot water
cylinder reaches the required emperature. This function is
normally carried out by & thermostat on the hol water
cylinder that controls the boiler via a relay or the auxiliary
contacts on @ motorised control valve,

3. Internal pains

Internal gains from lights, appliances, cooking and from the
occupants of the dwelling are estimated from floor arca and

obtained from Table 5. Gains from central heating pumps
lecated within the heated space are added o the value
obtained from Table 5, using the values given in the footnote
to that table, Gains from the fans in a whole-dwelling
mechanical ventilation system are also included but no useful
gains are assumed from individual extractor fans.

6. Solar gains and wiilisation factor

The solar gains entered are typical of the UK average and
for dwellings where orientations are known should be
obtnined from Table 6. Gains for a particular location should
not be used for this purpose. even though they might be
considered 1o be more accurate for a particular case.

The solar access factor, box (65), is assumed 1o be 0.4 for a
building that has heavy overshading, 0.7 more than average,
1.0 for average and 1.3 for a building with very little
overshading.,

For new dwellings being assessed for Building Regulations,
where orientations have not been fixed, glared elemens
should be entered for EasyWest orientations and the solar
aceess factor set o 1.

The solar gains are added 1o the internal gains to give tolal
heat gains, A utilisation Tactor is then applied 1o the gains,
which has the effect of reducing the contribution of gans
where they are large in relation 1o the heat load. This factor is
calculated from the ratio of the total heat gains 1o the specific
heat loss of the dwelling and is obtained from Table 7.

7. Mean internal temperature

The caleulated mean internil iemperature is based on the
heating requirements of a typical household. taking account of
the degree to which the dwelling is insulated and how well the
heating can be controlled. The average temperature of the
living area is obtained from Table 8, using the ‘Heal loss
parameter’ (HLP), obtained from box (38) in the worksheet,
and the type of heating system, obtained from the *Heating'
column of Table 4a. Note that the temperature obtained is
raised in cerain cases where the heating controls are poor;
such cases ore identified in Table 4b. This result is adjusted 1o
take account of the level of heat gains previously calculaied in
sections 5 and 6 of the worksheet.

The temperature difference between the living area (zone 1)
and the rest of the house 15 obtained from Table 9, using the
HLP and the ‘Control” column of Table 4h,

Fone | is defined as all rooms in the dwelling that are
accessible from the living room without having to open any
doors or to go up or down stairs. The fraction of the
dwelling in Zone | may be measured or, where appropriate,
can be estimated from the number of rooms in cach 2one,
wsing the formula:

{1 # number of rooms in Zone 1)

F =
{1 + total number of rooms)

For the purpose of this calculation, all rooms should be
counted, but bathrooms and toilets should only count as hall of
ome room each, The hall and landing count as a single room,

8. Degree-days

The degree-days depend on the “hase’ temperature, which is
caleulated by adjusting the mean internal temperature 1o lake
account of the heat provided by gains, Degree-days for
different base temperatures are obtained from Table 10,
using linear interpolation for intermediate values,
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9. Space heating requirements

The “wseful” energy required from the heating system is
calculated from degree-days and specific heat loss. The
guantity of fuel or electric energy reguired to meet that
demand is then calcolated, taking account of the efficiency
of the space heating system (obtnined from Table 4a). The
procedure for dealing with dwellings that have more than
one heating system is described in Annex B. Table 11 gives
the combinations of heating systems that may be used in the
SAP, together with the proponions of heat assumed 1o be
supplied by main and secondary svstems.

0. Fuel cosix

Fuel costs are calculated using the fuel and electricity
requirements calculsted earlier in the worksheet and prices
obtained from Table 12. The prices given in Table 12 are
averaged over the previous three years and across regions.
Onher prices must not be used for the purpose of this
calculation.

11. Energy cost rating

An energy cost deflator term is applied before the rating is
calculated. The purpose of the deflator is to ensure that the
ratings do not, on average, change with fuel price changes.
The energy cost deflator will be updated periodically, as will
the fuel prices in Table 12. The SAP rating is related to the
energy cost factor by the equation:

SAP =115 - 100 = log,, (ECF)
where; ECF = Energy cosi factor

SAP mtings may also be obtained by using Table 14.

The SAP rating scale was chosen to cover a wide spectrum
of energy costs, rising by one unit as cost falls by a constam
percentage. A SAP rating of 1 represents a poor standard of
energy efficiency while a rating of 100 represents a very high
standard, With respect to the Building Regulations 1991
(amended 1994}, 0 SAP mting of &0 or below indicates the
need for a higher standurd of fabric insulation. A SAP rating
of more than the target specified in Table 4 in the Approved
Document L is accepted as showing compliance with fabric
insulation requirements, provided the guidance or limiting
Li-values and thermal bridging around openings is followed.
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SAP WORKSHEET (Version - 9.53)

1. Overall dwelling dimensions Area Av. Room Volume
im? heightim) (m')
Ground floor I x [ ] =] i1h)
First floor [ 1@a x | = i2b}
Second foor [ 1 (3a) x| | = REE ]
Third and other floors | Jdax [ ] = [ (4h)
Total floorarea (la) + (2a) + (3a) + (da) = (5]
Dwelling volume (m') By + 28 + (36 + E=H =T i6)

2. Venlilation rate

i per hour
Niumber of chimneys ] ! 40 = | (7
Number of flues B 20 = i 1 18)
Number of funs and passive vents * 10 = [ M
Infiltration due 1o chimneys, fans and fues Air changes per hour
E m + @ + @ - @ = | (m
If a pressurisation test has been carried owt, proceed to hox (19)
Number of storeys [ ]un
Additional infilration = @an-1 = 0.1 — {(12)
Structural infiltration 02 I'Inr timber frame [ [ (13)
().35 for masonry construction
If suspended wooden floor, enter E-; f“ﬁ"ﬂfd' a
If no draught lobby. ener (.03 )
Percentage of windows and doors draught stnpped i1a)
Enter 100 for new dwellings which are to comply with Building Regulations
Window infiltmation = (025 - (0.2 = (16 < 1000 = | (17
Infiltration rale = (I + (12 + (13 + (1% + {15 + (O = (18}
If pressurisation test done, (measured L., + 200 + (10) = [ |a:,
else let (19 = (18}
Number of sides on which sheltered i | (200
Enter 2 for new dwellings where location is not shown
Shelter factor = 1 — 0.075 = (20) = | (21}
If mechanical ventilation with heat recovery,
cifective wir change rate = (19 = (21 + 017 = (Z2)
(If ner heat recovery, add 0,33 air changes per howr to value in box (22))
If natural ventilation, then air change rute = 9 = 21 = ] 23)
IFE3) = 1. then 24) = (23) i24)
clse [24) = 05 + ([23F = 035)
Effective air change rate (enter (22) or (234) ) [ (25)
Approved Document Conservation of fuel and power
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3. Heat losses and hest loss parameter

Area U-value AxU
ELEMENT (m’) (Wim'K) (W/K)
Doors 1 * [ [ m | = . (26)
Windows (single glazed) 09 = ] = L ] = [ ]@n
Windows (double glazed) 09 = E 7 E——] = | | (28)
Rooflights 09 x [ | x ] = F 1(29)
Ground floor [ ] = T = —. (30)
Walls (ivpe 1} [ ] x i ® = T 63
Walls (type 2) | ] 1y = [ 1632)
Roof (type 1) [ ] = HE———— = | (33)
Roof (type 2) | R ' = [ ]34
Other ] = [ 1 = [ ]&3®
Wentilation heat loss = 25 = 033 = (6 = [ 1038
Specific heat loss = (26 - @D + ... 3% + 38 = 1637
Heat loss parameter (HLP) = 37 + &5 = _: (38)
4. Waler heating energy reguirements
Gliyear

Energy content of heated water (Table 1, column (a)) ' 439

If instantaneous water heating ar point of use, enter  in boxes (40, (43) and (48], and go 1o (49)
Distribution loss (Table 1, column (b)) L

I no hot water tank (e combi or muiltipoint), go ro (49)
Tank Volume ' 1)
Tunk loss factor (Table 2) [ 142
Energy lost from wank in Gliyear 4 = @ = T T143)

If no solar panel, enter 0 in box (47) and go 1o (45)
Area of solur panel (m’) : 441

Solur energy available = I3 = (44 — (43)

Load ratio = 39 + @8 =7 | 46)

Solar mput =(@5) « (46) = (1 + @6 =] @D
Primary circuit loss (Table 3) [ 148
Ourput from water heater = (39 + 40) + [@3) + @48 - @ = (49
Efficiency of water heater (Table 4) % i 7 (5
Energy required for water heating = W} = (80§ » 100 = | 1{51)
Heat gains from water heating =08 = (40} +« (43) + (E8) + 0325 = (3 = — (52)
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5. Internal gains
Lights, appliances, cocking and metabolic {Table 5)

Water heating = L7 = (52)
Total internal gains = (53) + 54)
6. Solar gains

Watts
[ ] (53)

|54
| 1155

Enter the area of the whole window including frames and the value for sefar flux obtained from Table 6.
For Buitding Regutations assessment when erientations are not known, all vertical glazing should be entered as E'W.

Orientation Area Flux Gains (W)
Naorth [ ' x [ 1 = [__1458
Mortheast B X I __] = r ] (57)
East | & ] = 168
Southeast ] x — 1 = ]
South 1 = [__1 = L | (60)
Southwest L= [ ] = | (61)
West [ ] o8 [ 1 = [
Northwest [ ] = | = | (63)
Rooflights s I S e R —
Solar access factor
Enter | for new dwellings where overshading is not known [ |65
Solar gains (UK average) = 56 + 51 + ... + (64 = (65 S )
Total gains (W) (335 + (66) = [0
Gainsfloss ratio (GLR) = (60 - @370 - ] 68
Utilisation factor (Table 7) [ 1@
Useful gains (W) = 61 = (69) = [ ]
7. Mean internal temperature °C
Mean internal temperature of the living area (Table 8) [ ]an
Adjustment for gains = 02 x R x ({@0) + @7 - 40 [ 12
R is obigined from the ‘responsiveness” column of Table da
Adjusted living room temperature = m+@ = [ 0%
Temperature difference between zones (Table 9) | . 4 (74}
Living area fraction (0 to 1.0) -
Rest-of-house arca fraction = L - @8 = | {76}
Mean internal temperature = 3y - <@ey = [ a0
Approved Document Conservation of fuel and power
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8. Degree-days
Temperature rise from gains = @ = @3 = | | (78)
Base temperature = on - (8 = | (%)
Degree days {(use (799 and Table 10 o adjust base) [ &
9, Space heating requirement GJivear
Energy requirement (useful) = 00864 = [B0) = @37 = | | (BI)
Fraction of heat from secondary system [ 82

Lse value obiained from Table 11
Efficiency of main heating svstem (Table 4(a)) } Redice by the amount shown in the |83

‘efficiency' coliwmn of Table 4(b),

Efficiency of seconduary heating svstem (Table 4(a)) where appropriate. | T R4
Space heating fuel {main) = (10 - B2 < B = 100 = B = [ |89
Space heating fuel (secondary) = (B2) < (B)) = 100 = (84) = [ (86
Electricity for pumps and fans

Enter (247 GJ for each central heating pump, 0,06 G for each boiler with a fan-assisted flue.

For warm air heating system fons, add 0.002 GJ = the volume of the dwelling, | given in bax (611

For dwellings with whole-house mechanical vensilation, add 0,008 GF = the vodume of the dwelling. (87)
10. Fuel costs  Fuel prices to be obtained from Table 12

Glyear » Fuel price = Elyear
Space heating - main system = @ x [ ] = [___1t8
- secondary system = B x _— = [ &9

Water heating

If off-peak electric water heating: Fuel price Evear

On-peak percentage (Table 13) T 1em

Off-peak percentage 100 — (90} = (91}

Om-peak cost = 51y = (90 + o0 = ] = |— {92)

Off-peak cost = (51) = (91 = 1oy =« = | (93)

Else:

Water heating cost = g = T ] = — {94}
Pump/fan energy cosl = B =« = (95)
Additional standing charges (Table 12) [ (96)
Total heating B8 + @9 - 652 + 03) + ) + 09 + 98 = [ 1097
11. SAF rating
Energy cost deflmor (Table 12 footnnte™) [ ](98)
Energy cost factor (ECF) = o7) = (98) - 400 + B = | (99)
SAP rating (Table 14)
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Table 1 : Hot waler energy requirements

ial ihy
Floor area  Hol waler usage  Distribution loss
{m') Gliyear Gliyear
30 4.13 0.73
40 4.66 082
50 5.16 .91
&l 5.68 1.00
T 6,17 109
&0 6.65 L17
90 7.11 1.26
1 7.57 1.34
o 2.m L.41 Alternatively, requirements and gains may be calculated
120 §.44 1.49 from the total floor area of the dwelling (TFA), using the
130 8.86 1.56 fD‘IID'\I-'.i:I'Ig sleph.
140 9.26 1.63 {a) Citleulute N = 0,035 x TFA - D000 038 = TFA I TFA <420
150 9,65 1.70 =80 if TFA > 420
|60 10.03 L77 (b} Hiot water usage = 0.85 % (92 + 61 = N) = 3171
b 1040 h (c) Distribution loss = 0.15 % (92 + 61 x N) = 31.71
180 10,75 1.90
190 1110 1.96
200 11.43 202
210 11.74 207
20 12.05 213
230 12.34 2,18
240 1262 223
250 12589 2.7
260 13.15 2.32
270 13.39 236
280 13.62 240
250 13,54 244
300 14.04 248
Table 2 : Hot water eyvlinder loss factor (G vear/litre) Table 3 : Primary circuii losses (G )/yvear)
Multiply by cilinder voluvie in lifres 1o gel lois
Insulation Type System loss Glyear
thickness
mm Foam Jucket Electric immersion heater 0.0
: Boiler with uninsulated primary
N;E ﬂ:::ﬁ gg; pipework and no cylinder stat* 44
75 0.0157 0.0504 Baoiler with insulated primary
38 0.0104 0.0331 pipcorkand no cyfeiler: stat™ 5L
0 00078 00252 Boiler with uninsulated primary
80 0.0049 00157 pipework and with cylinder stat 2.2
L0 (.0:039 0.0126 Baoiler with insulated primary
150 0.0026 0.0084 pipework and with cylinder st L3

* A evlinder vt 1y respured by the Butding Re gulations i nes awellingr.
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Table 4a: Heating system efficiency

This tahle thows space heating effickency. Water hesting offichency |s sl

obtaimed from this tble when hot water is from 2 bofler syaem. For

independent electric water heating uwse 1005, Use 705 for angle-point gas

wuler hegiers. For multi-point gas water heaters and for heat exchanpers
built imbo g warm air bealers, use G5,

Efficiency  Heating Responsive-
Iype

(%)

sy

CENTRAL HEATING SYSTEMS WITH RADIATORS

I. 'Heating type " refers to the appropriate column in Table 8

2 Refer to Growp [ in Table 4b for controf options

1. Check Table 4b for efficiency adjestment dice 10 poor controls

4. Where rwo figures are given, the first is for space heating and the

secord I for woaler heoling

Gins boilers (including LPG) with fan-assisted flue

1. Low thermal capacity

2

2 High or unknown thermal capacity 68

3. Condensing
4. Combi
5. Condensing combi

Gas boilers (including LPG) with balanced or open lue

1. Wall mounted

I Floor moumnied, post 1979
3. Floor mounted, pre 1979
4. Coanbi

5. Room heater + back boiler

4l ballers

Stundard oil boiler pre-1 983
Stondard oil boiler 1985 or lnter
Condensing boiber

Solid fuel boilers

Manual feed (in heated space )
Munual feed (in unheated space)
Autofeed (im heated space)
Autofeed (in unheated space)
Crpen fire with back

boiler to rads

Closed fire with back

hotler to ruds

Electric baoilers
Dry core bailer in heated space

85

Tire9
RS/E3

SRRER

)
55
ix]

b

[ ]

| ()

Dy core bailer in unheated space 85

Ecomnmy 7 boiler
in heated space
Economy 7 boiler
it tinbented space
On-peak heat pomp
24 hour heat pump

[ 0

8S

250
240

STORAGE RADIATOR SYSTEMS

{Refer fo Group 2 in Table 45 for control opiions)

Ol (large volume)

storage heaters

Modem (slimline)

storapge heaters

Convector storage heaters
Fan-assisted storage heaters
Electric underfloor heating

| O

10
10y
100
100

Pk B Dl B

Tad

B bl

[

-

A Lad e e

1.0
1.0
1.0
1.0
1.0

1.0
i.0
I.0
1.0
1.0

1.0
.0

0.75
.75
0.73
0.75

0.50

.50

0.75
0.75

0.75
L0
1.4

LX)

025
025
0.5
LLEY

Efficiency Heating Responsive-
(%) tvpe ness

WARM AIR SYSTEMS

1. Refer io Growp 3 in Tabie 4k for control opiions

Gas-fired warm air with fan-assisted flue

Ducted, with gas-air modulation 80 | 1.0
Rooim heater, with in-floar duces 7 1 1.0

Gas-fired warm air with balanced or open flue

Ducted onfoll comtrol) 70 | 1.0
Ducted ( modulating control) 2 | 1.0
Swb ducied T 1 1.0
Ducted with flue heat recovery RS i 1.0
Stwb dected with fue heat recovery B2 1 1.0
Condensing ™ | 1.0
il-fired warm air

Ducted output (onfolf control) 0 i i.0
Ducted output

{modulnting control) T 1 1.0
Stub duct system 0 | 1.0
Electric warm air

Elecificiire syatem 1 (3 2 0.75
Air-to-air heat pamp 230 | 1.0

ROOM HEATER SYSTEMS

1. Refer to Group 4 in Tubie 4b for control oplions
L Check Table 48 for efficiency adiustment due to poor control

Gas

Old styie gas fire (open front ) 30 1 1.0
Modem gas fire

igluss enclosed front) 1] | i
Modern gas fire with

halanced fue 70 i 1.0
Modemn gas fire with

back boiler (no rads) fiS5 | 1.0
Condensing gas fire

i fum-assisted fluc) 85 | 1.4
Gas fire or room heater

with fan-assisted fioe 9 1 10
Coal effect firg in fireplace 25 1 1.0
Coal effect fire in front

of fireplace 60 | 10
Salid fuel

(pen fire in grote 32 3 3
Open fire in grote, with

thinat restricton 42 3 0.5
Open fire with hack bailer

(o rads} 33 3 0.3
Closed room heaier 60 i 0ns
Cloged room heater

with back baoiler ] i 5
Electric (direet acting)

Panel, convector or

radiant heaters 10d0 | LO
Portable electnc heatens 1060 i 1.0
OTHER SYSTEMS

Refer i group 5 for conrrof options

Gas underfloor beuling T 4 .25
Gas underfioor heating,

condensing boiler 87 4 025
Electric ceiling heating 100 2 075

Approved Document
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Table 4b: Heating system controls
1. Use Table 4a 1o select appropriate Group in this table.
2 ‘Comtrol” refers o the appropriate columm in Table 9,

3. “Efficiency” is an adjustment that showld be subtracted
[from the space heating efficiency obiained from Table 44,

4. Temp” is an adjustment that should be added 1o the
temperature obtained from Table 8.

Type of control Control  Efficiency Temp

% *C

GROUP | : BOILER SYSTEMS WITH RADIATORS

No thermostatic control*

of room temperature | ] 0.3
Programmer + roomstat | ] 0
Prog + roomstal®

(no boiler off) 5 0
Prog + roomstat + TRVs i 0 0
Prog + roomstat + TRVs*®

ino boiler off) 2 5 0
TRVS + prog + hypuss® i 5 0
TRVs + prog + flow switch 2 0 0
TRVs + prog +

boiler energy munager 1 ] 0
Zone control 3 1] a
Zone contro] (no boiler offy* 3 3 0

GROUP 2 : STORAGE RADIATOR SYSTEMS
Manual charge control 3 0 a3

Automatic charge control 3 0 0

GROUP 3 : WARM AIR SYSTEMS
No thermostatic control *

of mom temperature |

Roomstat only* i
Programmier + roomstal 1 0
Zone control 3

03

=

=

GROUP 4 : ROOM HEATER SYSTEMS
No thermostatic control
Appliance stat
Appliance siat + prog
Programmer = roomistat
Roomstat only

b B
=R - B~ =]
- --N-E-

GROUP 5 : OTHER SYSTEMS

No thermostatic control

of room Eemperature I

Applinnce stat only |

Roomstat only I
i
3

-]
L

Programmer + roomistat
Progrummer and zone control

= o oo D

¥ Thesr vvuienn woidd not be dooeploble im mewe dwedlings

Table 5 : Lighting. appliances, cooking and metabolic gains

Floor area Gains Floor area Grains
(m’) w) {m®) W
i 230 170 593
40 182 §.0 0] 935
50 332 [ 04 078
L] 3R2 200 1020
70 431 210 1061
80 480 20 102
90 528 230 1142
100 576 240 1181
1D 623 250 1220
120} (%) 260 1259
130 715 270 1297
140 T60 280 1334
150 BO5 290 1349
160 549 300 1358

Alicrnatively, gaes may be caboulsied from the botal floor area of the
dwelbag (TEA L ssing the following steps:

() Callewlate ¥ = (035 = TFA - (000 008 = TFA', HTFA S 420

= 8.0 M TFA > 420
i) s (W) =TE+ X TFA+ TSN,
=R + TS5 u N

HTFAZ 282
if TFA > 382

Nl
Chaatan frows she followimg equipment should be added 1o the ktals piven abarve

Centril beating puing 1w
Mechunical ventilution system Hw

Table 6 : Solar flux through glazing (W/m®)

Homronisl Vemcal
Nomh NENW EW SESW  Sowth

Single glarad 3l 1] 4 IE o 30
Dhoubsle glased 6 ] 12 I3 2 it
Dowble glared with 24 B Il 14 10 4
bowe-E enating

Triphe glased 22 T 1o 13 17 n
Ntz

I, For & moodtight in a pisched roof with & pitch of wp o 707, gse the value
uader “Northerly” for orientations withm 307 of North usd the valoe
under' Honzoasal” for all other oncniatons. (I il pitch s greater than
T, then tread as if B were 8 vertical window, )

1 For Bushding Regulstons sssesument when ortentations sr¢ mof Known,
all venical glaring dhould be cmeoned 2 E'W

Conservation of fuel and power
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Tahle 7 : Utilisation factor as a function of

Gainfoss ratio (G/L)

1. Utilisation Factor G/, Utilisation Factor
| 1.00 16 (.68
2 1.0 17 (.65
3 1.00 13 (.63
4 (r.99 19 (161
5 (.97 20 (.59
f (L9535 21 (L38
7 (1,92 2 ()56
] (.89 23 (.54
9 (.88 24 (.53

10 (L83 25 (L%
I (LE1 30 .45
12 (.78 35 (.40
13 (.75 &0 (L36
14 0.72 45 .33
15 0.70 50 (L30

Alermnatively, the utbisatwn focior may be caloulsted by the [ormula

Lnilixatson factor = | - cxp i - 18= GLR),

wirrg (LR w (fotol gainy) + {specific beat o)

Tahle 8 : Mean internal temperature of living area

Nuriber in brackety is from the "heating” column of

Table 4a. HLP is ftem 38 on the worksheet

Table 10 : Degree-days as a function of base temperature

Base Degree-davs Base Degree-days
lemperaiure temperature
“C o
1.0 i 1.0 1140
1.5 30 11.5 1240
20 fill 12.0 1345
25 35 12.5 450
in 125 13.0 1560
35 150 135 1670
40 185 14.0 1780
45 220 145 19400
30 265 15.0 2015
35 30 13.5 2130
6.0 360 16.0 2250
6.5 4200 16.5 2370
7.0 4501 17.0 2450
15 350 17.5 2610
8O 620 18.0 2730
BS 6435 18.5 2850
9.0 775 19.0 2970
9.5 8ol 19,5 3090
10.0 950 20.0 310
105 1045 0.5 3330

HLP (n 2) 3) 4 (5)
L0 (or lower) 18.88 19.32 1976 2021 20.66
15 185,88 19.31 19.76 X.20 200,64
20 18.85 19.30 1975 20,19 20463
215 15.81 19.26 19.71 20.17 20461 ;
: Fract heat by secondary
30 1874 1909 1966 2013 2059 Fuble 12 Eractionof Seat.sppiiod by weces
35 1862 1900 1959 2008 2057  heating systems
) 18.48 1899 1951 2003 2054 Main heating syvstem Secondary system  Fraction
45 18.33 18.86 19.42 1997 2051 s a
5.0 18.16 18.73 19,32 19.90 2048 Central heating system gas fires .15
5.5 17.98 18.59 19.21 1982 2045 i : : :
with boiler and radiators, coal fires .10
6.0 (or higher) 17,78 1844 1908 1973 2040 _ e
central warm-air system electric heaters 0.05
or other gas fired systems
Table 9 : Dilference in temperatures between rones Gas room heaters oas fires 0.30
Number in brackets is from the ‘control” column of coal fires 0.15
Table 4b. HLP is item 38 on the worksheet electric heaters 0.10
nLy ) 2) (3 Coal mom heaters or gas fires 0.20
L0 (o Tower) .40 141 1.75 eleciric room heaters coul fires 0.20)
15 (LoD 1A% o electric heaters 0.20)
20 .79 157 208
=3 0.97 163 222 Electric storage heaters 2as fires 0.15
3 5 2.35 ¥
'1'2 ::f: :E :i; or other electric systems coal fires 0.1
40 1.48 1.85 261 clectric heaters 0.
45 1.63 1.90 272 .
T—— 5
50 176 194 3 53 Eleciric heat pump 255 fires 0.15
55 .59 197 297 systems with heat storage or  coal fires 0.10
6.0 (or igher)  2.00 2.00 3.00 fan-assisted storage heaters  electric heaters 0.05
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Table 12 ; Fuel prices and additional standing charges
Additional standing  Unit price

charge £ €G]
Gias (mains) 38 4.26
Bulk LPG 51 T.11
Bottlad gas — propane 47 kg cylinder 1326 Neoten
Heating oil 368 | The standing charge grven for electriciny i exma umoant for the ofl-peak
House enal 3IN7 tariff. over and above the pmourl for the stindesd domestic tariff, as it is
avcumed that the dweliing has a supply of elecineity for ressons other
Smokeless fucl 634 than space snd water heating. Standing ‘charpes. for gas wsd for off-peak
Anthracite muts A4 elestncity ane atinbuied (o space and water heating ooty where those
: bs e meend i e ;
Anthrucite grains 4353 i S
Wood 4.20 2 The enerpy cot deflator teres is camrently scf 2 0.96. [t will vasy with
iy 3 the weaghted sverape price of heatmg el oo (uture, @ sach § way & o
F.h:vl.lm.ll.} 'H"H-Pt-ﬂ-kl 2238 ensure that the SAP is a0l sffecied by the general rate of infistion
Eleciricity (off-peak) i4 7.60 However, smdivichaal SAD reings v sffected by relative chanpes i the
Electricity (standard tariff) 21.08 o al pliosiis ouie ok
Eleciricity ( 24-hr heating tanff)y 45 857

Table 13 : On-peak fraction for electric water heating

Dwelling Cylinder size
foor aren ilitres)
m’ 1o 160 210
40 of less 12(56)  6(18) ! TaBMIA = SAF uting by emergy c0 Sacter
&l 14 (58) 720 3 ECF  SAP rating ECF  SAP rating
80 17 (603 9(24) 4 £/m* £/ms
(M0 19 (62) 10 (27) 5 1.4 100 4 55
120 21 (63) 12030 b 1.5 o7 4.5 50
140 21(65) 13(33) 6 1.6 05 5 45
160 25 (66) 15 (35) 7 1.7 92 3.5 41
180 27(68) 16337 8 |8 59 6 37
200 29(69) 17 {40 9 ] 57 .3 M
220 30 (70 18 (42) 9 2 85 7 30
240 Ron 19 (44) 10 2.2 8] 7.5 27
2600 33(72) 20 (435) 11 24 77 & 25
280 M3 21 (43 11 26 74 8.5 22
00 36074 21 i45) 12 18 T ) 20
a0 36(75) 22 (46) 12 3 a7 1] 15
340 37 (715) 23(47) 2 33 63 11 1
360 38(76)  23(48) 13 i6 59 12 7
R0 39(76) 24(49) 12 19 34 13 4
406 39(76) 24 {49y 13 4 1
$ormxee B Shexh = The values in the sbove table may be obtained by using the
Talsle |.¥ vhanas peroentage of electneity required ot om-peak rues for formula:
cvlirndery with disgl inomersion keafers. The figares in brackers are for
evlimderi witl simgle immervion healeri. SAP Rating = 115 - 100 = log , (ECF)
Conservation of fuel and power Approved Documeant
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ANNEX A : U-VALUES FOR GLAZING
Table A1: Indicative U-values | W/mZ2K| for windows, deors and rooflights

Type of frame

Woud Metal Thermal break PVC-U
Air gap in scaled umit (mm] 6 12 fi 12 L 12 6 2
Window, double-glazed 13 30 .2 38 16 33 i3 in
Window, double-glazed, low-E i 24 37 32 3.1 2.6 29 24
Window, double-glured, Argon fill 3.1 29 4.0 3.7 34 32 3l 29
Window. double-glazed. low-E. Argon fill 2.6 22 34 29 2.8 24 2.6 13
Window, triple-glased 26 24 34 32 20 26 2.6 24
Door, half double-glazed il 30 16 34 i3 32 il 30
Door, fully double-glazed i3 io 2 iR 36 33 i3 30
Rooflights. double-glaozed at less i6 34 16 44 4.0 LR 36 34
than 70° from horizontal
Windows and doors, single-glazed 58 53 4.7

Dowor. solid timber panel or similar
Door, half single-glazed/Malfl timber
panel or similar

W g
wl =
I

Window U-values should be obtained from Table Al. regardless of building age. The values apply to the entire area of the
window opening, including both frame and glass, and take account of the proportion of the arca occupicd by the frame and the

heat conducted through it

Approved Documéant
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ANNEX B : DWELLINGS WITH MORE
THAN ONE HEATING SYSTEM
(reneral principles

The treatment of multiple forms of heating in SAP is based
on the following principles:

(1) the decision 10 include a sccondary heating system
should be based on the characteristics of the dwelling
and the systems installed and not on the heating
practices of the occupying houschold;

(2} secondary systems should only be included if they are
based on “fixed” appliances, unless ponable appliances
are necessary 1o achieve adequate heating.

To avoid excessive complexity and to reduce the extent 1o
which surveyor judgement can influence the rating, the SAP
considers only one secondary heating system per dwelling,
Furthermore, secondary hesting systems are governed by a
set of rules that restrict the allowable combinations of
heatng systems and stipulate the proportion of heat supplied
by the secondary system. Those restrictions will inevitably
mean that the rating is based on essumptions about use that,
in some cases, diverge considerably from what is actually
practised by the occupying household. This is in line with
the general principle that SAP is a rating for the dwelling
and does not depend on who happens o be Hving in that
dwelling. That does not preclude further estimates of
energy consumption being made w ake sccount of actual
usage. Such estimates would not be part of SAP but could
form the basis of advice given to the occupying household
on how to make best use of the systems m their disposal.

Procedure for dealing with secondary heating systems

(1) Idemify the main heating sysiem. If there is a central
syslem that provides both space and water heating and it
is capable of heating at least 30% of the dwelling, select
that system, If there is no system that provides both
space and water heating, then select the system that has
the capability of heating the greatest part of the dwelling.

(2} If there is still doubt about which system should be
s¢lected as the primary., select the system that supplies
useful heat to the dwelling a lowest cost, (obtained by
dividhing fuel cost by conversion efficiency ).

(3) Use the responsiveness of the main heating system in
calculating the mean intermnal temperature in Stage 7 of
the SAP calculastion.

4

Decide whether a secondary heating syvstem needs to be
specified, bearing in mind that systems based on stored
heat produced from electricity generally require a
secondary system for their successful operation. lgnore
all portable heaters, such as plug-in electrical radiators
and fan heaters or free-sianding butane and paraffin
heaters, 11 no secondary system is to be specified. enter
zero m box (82},

(5) If a secondary heating system is to be specified, use
Table |1 1o szlect the most appropriale description of
the primarv/secondary combination. Obtain the
proportion Of use for the secondary heating system from
Table 11 and enter in box (&2).

i6) Obtmin the efficiency of the secondary heating system
from Table 4 and enter in box (84).

(7) Calculate the space heating fuel requirements for both
main and secondary heating svsiems as specified for
eniry in boxes (85) and (86).

Dwellings with inadeguate heating systems

The SAP assumes that a good standard of heating will be
achieved throughout the dwelling. For dwellings in which
the heating system s not capable of providing that standard,
it should be assumed that the additional heating i3 providad
by electric heaters, using the fractions given in Table 11. For
new dwellings that have no heating system specified. it
should be assumed thit all heat will be provided by electric
heaters using electnicity at the standard domestic tariff.

Conservation of fuel and power
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Appendix H

EXAMPLE CALCULATIONS FOR
BUILDINGS OTHER THAN
DWELLINGS

Example 1 - Calculation procedure
for showing the fabric insulation
meets the requirements

A detached, four storey office building 45 m x 13 m
in plan and height 15 m is to be constructed with
55% glazing, using windows which have metal
frames with thermal breaks containing sealed
double-glazed units with 12 mm air gaps and a
low-E coating. No rooflight glazing is proposed. The
remaining exposed walls and the roof are to have
U-values of 0.6 W/m"K and 0.45 W/m'K
respectively, with the ground floor being
uninsulated.

unloading

q o bay doors

Proposed building

2 The rate of heat loss from the proposed building

i5 calculated as follows:

Element Area U-value  Rate of heat
(me) (WimeK) loss (W/K)

Hoof 585 045 263.3
Exposed walls 742 06 4452
Windows 857 26 2488.2
Personnel doors 14 33 462
Vehicle loading bay 27 0.7 18.4
doors

Ground floor 585 0.36 2106
Total rate of heat loss 4724

Notional building

The area of openings in the proposed building is
more than the basic allowance in Table 5. So the
basic area allowance of 40% should be assumed
for the notional building. The notional building can,
however, include the allowance for rooflights.

The exposed perimeter of the ground floor of the
proposed building is 116 m and its area is 585 m.
So the ratio P/A is 0.2, which indicates the U-value
of the ground fioor is 0.36 W/m“K (from Table C1 on
page 40). This is less than the standard U-value in
Table 5 so0 0.36 W/mK must be the value used in
the notional building calculation.

1 Calculate the areas of each element:

1 Calculaie the areas of each element:

area of roof (45 x 13) = 585m?
area of elevations (45 + 45+ 13 +13) x 15 =1740m¢
area of windows (55% of 1740 mf) = 957 m?
area of parsonnel doors = 14ms
area of vehicle unloading bay doors = 2im?
area of exposed wall (1740 — 957 - 14 - 27) = 742m’
area of floor (45 x 13) = 585 m?

area of rooflights (20% of 585 m?) = 17T m?
area of roof (45 x 13) — 117 = 468 m®
area of elevations (45 + 45+ 13 +13)x 15 =1740 m®
area of windows and personnel doors

(40% of 1740 m?) = 696 m®
area of vehicle unloading bay doors = 2Im?
area of exposad wall (1740 — 696 — 27) =1017 m?
area of floor (45 x 13) = 585 m?

2 The rate of heat loss from the notional building is
calculated as follows:

Element Area U-value Rate of heat
{m?) (Wim'K)  loss (WK)
Rooflights 117 3.3 286.1
Hoof 468 0.45 2106
Exposed walls 1017 0.45 457.7
Windows and 696 3.3 2296.8
personnel doors
Vehicle Igading bay a7 o7 189
doors
Ground fioor 585 0.36 210.6
Total rate of heat loss 3580.7

The rate of heat loss from the proposed building is
less than that from the notional building and
therefore the requirements of the Regulafions are
satisfied.

Approved Document

Conservation of fusl and powar
a7



L Appendix H

Example 2 — Lighting calculation
procedure to show that 95% of
lamps are listed in Table 9

A new hall and changing rooms are to be added to
an existing community centre. The proposed ighting
scheme incorporates lamps that are listed in Table 9
except for some low voltage tungsten halogen
downlighters which are to be installed in the
enlrance area with local controls. A check therefore
has to be made to show that the low voltage
tungsten halogen lamps comprise less than 5% of
the overall installed capacity of the lighting
installation.

Main hall

Twenty wall mounted uplighters with 250 W high
pressure Sodiwum lamps are to provide general
lighting needs. The uplighters are to be mounted 7 m
above the fioor. On plan, the furthest fight is 205 m
from its switch which is less than three times the
height of the light above the fioor.

It is also proposed to provide twenty 18 W compact
fluorescent lights as an additional system enabling
instant background lighting whenever needed.

Changing rooms, corridors and entrance

Ten 58 W, high frequency fluorescent light fittings
are to be provided in the changing rooms and
controlled by occupancy detectors. Six more 58 W
fluorescent light fittings are to be located in the
corridors and the entrance areas and switched
locally. Additionally, in the enirance area there are
o be the six 50 W tungsten halogen downlighters
noled above.

Calculation
A schedule of light fittings is prepared as follows:

Circuit Total
of light Watts per  circuit
Position Number source lamp Watts (W)
Main hall 20 250 W SON 288W 5720
Main hall 20 18 W compact 23w 460
Nuoragacent
Entrance, 16 58 W HF 64 W 1024
changing fluorescent
rooms and
corridors
Entrance -] 50 W low voltage 55W 330
tungsien halogen
Total = 7534W

The percentage of circuit Watts consumed by
lamps not listed in Table 9:

= 330x 100 = 4.4%
7534

Therefore, more than 95%: of the installed lighting
capacity, in circuit Watts, is from light sources listed
in Table 9. The switching arrangements comply with
paragraph 2.47. The proposed lighting scheme
therefore meets the requirements of the
Regulations.

Example 3 - Lighting calculation
procedure to show average circuit
efficacy is not less than

50 lumens/Watt

A new lighling scheme is proposed for a restauranl
comprising a mixiure of concealed perimeler
lighting using high frequency fluorescent fitings
and individual tungsten lamps over tables. Lights in
the dining area are to be switched locally from
behind the bar. The over-table lamps also have
integral swilches for diners’ use. Lighting to
kitlchens and toilets is to be switched locally.

The table opposite shows a schedule of the light
sources proposed together with a calculation of the
overall average circuit efficacy.

From the table. the total lumen output of the
installation is 131,800 lumens,

The total circuit Watts of the installation is
2538 Watis.

Therefore, the average circuit efficacy is:

131,800 = 51.9 lumens/Watt
2538

The proposed lighting scheme therefore meets the
requirements of the Regulations.

Note: If 100 W tungsten lamps were 10 be used
over tables inslead of the 60 W lamps actually
proposed, the average circuit efficacy would drop 1o
43.4 lumensW, which is unsatisfaclory. If, however,
11 W compact flucrescent lamps, which have the
same light output as 60 W tungsten lamps, were
used over tables the average circuil efficacy would
be 83.2 lumens/W.

Conservation of fual and power
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Circuit Lumen Total Total

Watts (W) output (Im) circuit lumen
Position Number Description per lamp  per lamp Watts (W) output (Im)
Over tables 20 60 W tungsten 50 710 1200 14,200
Concealed penmeter 24 32 W T8 fluorescent with 36 3300 BE4 79,200
and bar lighting high frequency control
Tollets and B 18 W compact fluorescent with 23 1200 138 7.200
circulation mains frequency control
Kitchens & 50 W, 1500 T8 fluorescent 56 5200 336 31,200

with high frequency control
Totals 2538 131,800
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Standards referred to

BS 699: 1284 (1990) with amendments prior to
June 1984 Specification for copper direct cylinders
for domestic purposes.

BS 853: 1950 Specification for calorifiers and
storage vessels for central heating and hot water
supply.

BS 1566: 1984 (1990) Copper indirect cylinders for
domestic purposes.

BS 3198: 1981 with amendments prior o June
1994 Specification for copper hot water
combination units for domestic purposas.

BS 5422: 1990 Methods for specifying thermal
insulation maferials on pipes, ductwork and
equipment in the lemperalure range of -40°C lo
+700°C.,

BS 5449: 1990 Specification for forced circulation
hot water central heating systems for domestic
premises.

BS 5864: 1989 Specification for installation in
domestic premises of gas-fired ducted air-healers
of rated output nof exceeding 60 kW,

BS 6880: 1988 Code of practice for low
temperature hot water heating systems of output
greater than 45 kW

Other publications referred to

Building Research Establishment (BRE)

BRE Report BR 262, 1994 Thermal insulation:
avoiding risks.

BRE Report BR 265, 1984 Minimising air infiltration
in office buildings.

BRE Information Paper IP 3/90 The U-value of
ground floors: application fo building regulations.
BRE Information Paper IP 7/93 The U-value of
solid ground floors with edge insulation.

BRE Information Paper [P 12/94 Assessing
condensation risk and heat loss at thermal bridges
around openings.

BRE Information Paper IP 14/94 U-values for
basements.

Primtad in the Unitad Kingdam for HMSO
Dd 3071749 C20 6/95

Chartered Institution of Building Services
Engineers (CIBSE)

CIBSE Building Energy Code: 1981; Part 2
Calculation of energy demands and targets for the
design of new buildings and services: (a) Heated
and naturally ventilated buildings.

CIBSE Guide A: Design Data - Section A3: 1980
Thermal properties of building structures.

CIBSE Cade for interior lighting 1994.

CIBSE Applications Manual AM1:1985 Automatic
controls and their implications for systems design.

National House Building Council NHBC/Energy
Efficiency Office

Thermal insulation and ventilation Good Pracfice
Guide 1991.
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Approved Documents

The tollowing Approved Documents have been
approved for the purposes of the Building
Regulations 1991 as amended by the Building
Regulations {Amendment) Regulations 1994 and will
take effect on 1 July 1995,

F Ventilation, 1985 edition
L Conservation of fuel and power, 1995 edition

The following Approved Documents continue 1o be
approved for the purposes of the Building
Regulations 1991,

A Structure, 1992 edition (with requirement A4
deleted 1994)

B Fire safety, 1992 edition

C Site preparation and resistance 1o moisture, 1992
adition

D Toxic substances, 1985 adition

Resistance to the passage of sound,
1992 edition

Hygiene, 1992 edition

Drainage and waste disposal, 1890 edition
Heat producing appliances, 1990 edition
Stairs, ramps and guards, 1992 edition

Access and facilities for disabled people,
1982 edition

N Glazing — materials and prolection, 1992 edition

Regulation 7 Materials and workmanship,
1982 edition

ZE X~ IT O

Note that the Manual to the Building Regulations
1885 has been withdrawn,

designed by NBA Tectonics, London NW1 OEE.
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