Introduction

This Technical Booklet has been prepared by
the Department of the Environment for
Northern Ireland and provides for certain
methods and standards of building which, if
followed, will satisfy the requirements of the
Building Regulations (Northern Ireland) 1994
(“the Building Regulations”).

There is no obligation to follow the methods or
comply with the standards set out in this
Technical Booklet.

If you prefer you may adopt another way of
meeting the requirements of the Building
Regulations but you will have to demonstrate
that you have satisfied those requirements by
other means.

Other regulations

This Technical Booklet relates only to the
requirements of Regulations F2, F4 and F6.
The work will also have to comply with all other
relevant Building Regulations.

British Standards and European Technical
Specifications

In this introduction and throughout this
Technical Booklet any reference to a British
Standard shall be construed as a reference
to —

(a) a British Standard or British Standard Code
of Practice;

(b) a harmonised standard or other relevant
standard of a national standards body of any
Member State of the European Economic Area;

(c) an international standard recognised for use
in any Member State of the European
Economic Area;

(d) any appropriate, traditional procedure of
manufacture of a Member State of the
European Economic Area which has a
technical description sufficiently detailed to
permit an assessment of the goods or materials
for the use specified; or

(e) a European Technical Approval issued in
accordance with the Construction Products
Directive,

provided that the proposed standard, code of
practice, specification, technical description or
European Technical Approval provides, in use,
equivalent levels of safety, suitability and
fitness for purpose as that provided by the
British Standard.

Products conforming with a European
Council Directive

Any product designed and manufactured to
comply with the requirements of a European
Council Directive does not have to comply with
any other standard or part of a standard,
whether British, International or other, which
relates to the same characteristic or specific
purpose as the EC Directive.

CE marked construction products

Any construction product (within the meaning of
the Construction Products Directive) which
bears a CE Mark shall be treated as if it
satisfied the requirements of any appropriate
British Board of Agrément Certificate, British
Standard or British Standard Code of Practice
relating to such a product, where the CE Mark
relates to the same characteristic or specific
purpose as the Certificate, Standard or Code of
Practice.

Testing of materials and construction

Where for the purposes of this Technical
Booklet testing is carried out it shall be carried
out by an appropriate organisation offering
suitable and satisfactory evidence of technical
and professional competence and
independence. This condition shall be satisfied
where the testing organisation is accredited in
a Member State of the European Economic
Area in accordance with the relevant parts of
the EN 45000 series of standards for the tests
carried out.




Materials and workmanship

Any work to which a requirement of the
Building Regulations applies must, in
accordance with Part B of the Building
Regulations, be carried out with suitable
materials and in a workmanlike manner.

You can comply with the requirements of
Part B by following an appropriate British
Standard or you may demonstrate that you
have complied with those requirements by
other suitable means, such as an acceptable
British Board of Agrément Certificate, Quality
Assurance Scheme, Independent Certification
Scheme or Accredited Laboratory Test
Certificate.

Diagrams

The diagrams in this Technical Booklet
supplement the text. They do not show all the
details of construction and are not intended to
illustrate compliance with any other
requirement of the Building Regulations. They
are not necessarily to scale and should not be
used as working details.

Reference

Any reference in this Technical Booklet to a
publication shall, unless otherwise stated, be
construed as a reference to the edition quoted,
together with amendments, supplements or
addenda thereto current at 31 January 1998.
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Section 1 — Building fabric

1.1 This Section gives the methods of
satisfying the requirements of Regulation F2.

(a) For dwellings two methods are given, they
are —

(i) the Elemental Method; and
(ii) the Target U-value Method.

(b) For buildings other than dwellings three
methods are given, they are —

(i) the Elemental Method;
(i) the Calculation Method; and
(iii) the Energy Use Method.

Paragraphs 1.3 to 1.11 and 1.33 to 1.35 apply
to all five Methods.

The five Methods are followed by a range of
Acceptable constructions (see Appendix A) for
walls, floors and roofs. These constructions are
accompanied by tables which give simple ways
of determining the thickness of insulation to
achieve a required U-value.

The incorrect application of energy
conservation measures can increase the risk of
rain penetration or interstitial condensation.
Guidance on avoiding the technical risks which
might arise is contained in Building Research
Establishment (BRE) Report : Thermal
insulation : avoiding risks.

1.2 Regulation A11(5)(d) requires a SAP
energy rating to be calculated for every new
dwelling in accordance with the Government'’s
Standard Assessment Procedure. The SAP
energy rating may be calculated manually or by
using a computer program approved for this
purpose by the Building Research
Establishment on behalf of the Department of
the Environment, Transport and the Regions.

Some guidance on SAP energy ratings and
examples of typical ratings for different dwelling
types are given in Appendix B.

Definitions
1.3 In this Technical Booklet the following
definitions apply —

Exposed wall or floor — a wall or floor
exposed to the external air or in contact with
the ground, or a floor suspended over a void.

Opening — a window, rooflight or any opening
for a door, ventilator or other purpose.

Residential buildings — buildings other than
dwellings in which people reside including
hotels and institutional buildings.

Semi-exposed wall or floor — a wall or floor
between a building or part of a building to
which Regulation F2 applies and a building or
part of a building to which Regulation F2 does

not apply.

U-value (thermal transmittance coefficient) —
the rate of heat transfer in watts through

1 m? of a structure when the air temperatures
at each side of the structure differ by 1°C
(expressed in W/m2K).

Ventilated space — a space which is enclosed
by structure part of which is exposed to the
external air and permanently ventilated to the
external air by openings or ducts having an
aggregate area exceeding 30% of the wall
boundary area.

Wall — includes any internal or external surface
finishes.

Window opening — an opening which is
provided for a window irrespective of its size or
purpose.

General rules

Walls, floors and roofs

1.4 (a) In calculating a U-value the effects of
structural framing, timber joists and framing,
mortar bedding, window frames and other
elements significantly affecting the thermal
transmittance shall be taken into account.

(b) The fabric of the building shall be designed
and constructed to limit the effects of thermal
bridging. Thermal bridging may be disregarded
when the difference in thermal resistance
between the bridged material and the bridging
material is less than 0.1 m?K/W.

(c) The area of a building element shall be that
of its internal surface measured between the
finished internal faces of the enclosing fabric of
the building, and in the case of a roof, shall be
measured in the plane of the ceiling, the area
shall include any openings and the areas
where partitioning elements abut the internal
surface of the wall, floor or roof.




Walls

1.5 (a) The following shall be regarded as
exposed walls —

() external walls, other than those enclosing
a ventilated space;

(i) external walls in contact with the ground;

(ii) internal walls exposed to a ventilated
space; and

(iv) any part of a roof which has a pitch of
70° or more.

(b) The following shall be regarded as part of a
wall and assumed to have the same U-value as
the wall —

() an opening other than for a door,
window or rooflight; and

(i) a meter cupboard recess.

Floors

1.6 (a) A floor shall be regarded as an exposed
floor when its undersurface is in contact with
the ground or it is exposed to the external air,
and shall include a suspended floor over a
ventilated or unventilated void.

(b) Any part of a floor which serves as a roof
shall be regarded as a roof in relation to that
part of the building immediately beneath it.

Roof

1.7 Any opening other than a window, rooflight
or door shall be regarded as part of the roof
and assumed to have the same U-value as the
roof.

Windows, doors and rooflights

1.8 (a) U-values of windows, doors and
rooflights shall preferably be taken from
manufacturer’s independently certified data. In
the absence of such data the standard
U-values given in Table 1.1 shall be used.

(b) The standard U-values given in Table 1.1
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.

(c) Windows and doors with single glazed
panels protected by an unheated draughtproof
space such as an enclosed porch or
conservatory may be assumed to have a
U-value of 3.3 W/m?K.

(d) Single glazed panels may be provided in
external doors provided that they do not
increase the average U-value for windows,
doors and rooflights beyond the limit dependent
upon the area of openings permitted by Table
1.3.

(e) Rooflights in any part of a roof at a pitch of
70° or more shall be regarded as a window.

Table 1.1 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 6 12 6 12 6 12
Window, double-glazed 3.3 3.0 4.2 3.8 3.6 3.3 3.3 3.0
Window, double-glazed, low-E 2.9 2.4 3.7 3.2 3.1 2.6 2.9 2.4
Window, double-glazed, Argon fill 3.1 2.9 4.0 3.7 34 3.2 3.1 2.9
Window, double-glazed, low-E, Argon fill 2.6 2.2 3.4 2.9 2.8 2.4 2.6 2.2
Window, triple-glazed 2.6 2.4 34 3.2 2.9 2.6 2.6 2.4
Door, half double-glazed 3.1 3.0 3.6 34 3.3 3.2 3.1 3.0
Door, fully double-glazed 3.3 3.0 4.2 3.8 3.6 3.3 3.3 3.0
Rooflights, double-glazed at less 3.6 3.4 4.6 4.4 4.0 3.8 3.6 3.4
than 70° from horizontal
Windows and doors, single-glazed 4.7 5.8 5.3 4.7
Door, solid timber panel or similar 3.0 — — —
Door, half single-glazed, half timber or similar 3.7 — — —




Calculation of window, door and rooflight
areas

1.9 In calculating the area of window, door and
rooflight openings in a wall or roof —

(a) the area shall be measured internally
between reveals and from head to sill;

(b) the floor area and area of window, door or
rooflight openings in accommodation excluded
by Regulation F1(2)(a), shall not be included;
and

(c) in a shop, access doors and display
windows at an access level shall not be
included.

Calculation of U-values

1.10 Where the U-value of a wall, floor or roof
is to be calculated it shall be calculated in
accordance with CIBSE Guide A3 : Thermal
Properties of Building Structures : 1986.

However, the U-value of —

(a) a ground floor may be calculated in
accordance with the method given in Appendix
C; and

(b) a wall, floor or roof containing thermal
bridging may be calculated in accordance with
the method given in Appendix D.

Limiting U-values

1.11 (a) In a dwelling the U-value of an
exposed wall or floor shall be no greater than
0.7 W/m?K and the U-value of a roof shall be
no greater than 0.35 W/m?K.

(b) In a residential building the U-value of an
exposed wall or floor shall be no greater than
0.7 W/m?K and the U-value of a roof shall be
no greater than 0.45 W/m?K.

(c) In a building other than a dwelling or a
residential building the U-value of an exposed
wall or floor, or a roof shall be no greater than
0.7 W/m2K.




Elemental Method for dwellings

1.12 The Elemental Method considers each
element of the exposed building fabric of a
dwelling separately and a SAP energy rating
must be calculated or assumed before it can be
used.

In this method the U-value of a construction
may be determined by calculation (see
paragraph 1.10) or an Acceptable construction
(see Appendix A) may be used. It is also
permissible to use a mixture of calculated and
Acceptable constructions.

(&) Where the SAP energy rating is 60 or less
the dwelling shall be designed and constructed
with walls, floors and roofs having U-values
and areas of openings no greater than those
given in column (2) of Table 1.2.

(b) Where the SAP energy rating is more than
60 the dwelling shall be designed and
constructed with walls, floors and roofs having
U-values and areas of openings no greater
than those given in column (3) of Table 1.2.

(c) The maximum U-values and areas of
openings for dwellings having a SAP energy
rating of 60 or less are illustrated in Diagram
1.1(a) and for dwellings having a SAP energy
rating of more than 60 in Diagram 1.1(b).

(d) Where the work consists solely of an
extension to a dwelling, the extension shall be
designed and constructed with walls, floors and
roofs having U-values no greater than those
given in column (3) of Table 1.2.

Demonstrating compliance

1.13 A procedure for demonstrating compliance
by using the Elemental Method is given in
Appendix E.

Table 1.2 Maximum U-values (W/m?K) and areas of openings (% of total floor area)

Element SAP Energy Rating
60 or less more than 60

@ @ 3
Exposed walls 0.45 0.45
Semi-exposed walls and floors 0.6 0.6
Exposed floors and ground floors 0.35 0.45

Flat roof or sloped ceiling of a room-in-the-roof 0.2 0.35
Roofs 0.2 0.25
Windows, doors and rooflights 3.0* 3.3*
Maximum area of glazing and doors 22.5%* 22.5%*

* These values may be modified in accordance with paragraph 1.14




Diagram 1.1 U-values and areas of openings for dwellings

see para 1.12(c)
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(b) SAP energy rating of more than 60

* These values may be modified in accordance with paragraph 1.14




Window, door and rooflight openings

1.14 The U-values of 3.3 and 3.0 W/m?K given
in Table 1.1 are standard values for double
glazing and doors which are permitted to have
a combined maximum area of 22.5% of the
total floor area. Where those elements have
different U-values which have been certified by
test the maximum area of openings may be
varied proportionally in accordance with

Table 1.3.

Examples illustrating the method of calculating
the permissible area of windows, doors and
rooflights are given in Appendix F.

In calculating the maximum permitted area of

windows, doors and rooflights in an extension

to a dwelling the percentage may be based on
either —

(a) the total floor area of the extension; or

(b) the total floor area of the existing dwelling
and the extension together, in which case the
allowable area shall be the permitted area less
the area of the existing windows, doors and
rooflights.

Conservatories

1.15 Where a conservatory is erected as part
of a new dwelling —

(a) a wall or floor separating a conservatory
from a dwelling shall be constructed as a semi-
exposed wall or floor;

(b) any door and any window in the separating
elements shall be constructed as an exposed
door or window; and

(c) if the conservatory is heated, it shall be
provided with temperature and on/off controls
separate from the dwelling.

Table 1.3 Permitted variation in the
area of windows and doors
for dwellings

Average U-value Maximum permitted area of

(W/m2K) windows and doors as a
percentage of floor area
for SAP energy ratings of—
60 or less more than 60
2.0 37.0 415
21 35.0 39.0
2.2 33.0 36.5
23 31.0 34.5
2.4 29.5 33.0
25 28.0 315
2.6 26.5 30.0
2.7 25.5 28.5
2.8 24.5 27.5
2.9 235 26.0
3.0 22.5 25.0
31 21.5 24.0
3.2 21.0 235
33 20.0 22.5
34 19.5 21.5
35 19.0 21.0
3.6 18.0 20.5
3.7 17.5 19.5
3.8 17.0 19.0
3.9 16.5 18.5
4.0 16.0 18.0
41 15.5 17.5
4.2 15.5 17.0
Note

The data in this table is derived assuming a constant heat
loss through the elevations amounting to the loss when
the basic allowance for openings of 22.5% of floor area is
provided and the standard U-values given in Table 1.2
apply. It is also assumed for the purposes of this table
that there are no rooflights.




Target U-value Method for dwellings

1.16 The Target U-value Method calculates the
average maximum permissible U-value of the
exposed building fabric and a SAP energy
rating must be calculated or assumed before it
can be used.

In this method the U-value of a construction
may be determined by calculation (see
paragraph 1.10) or an Acceptable construction
(see Appendix A) may be used. It is also
permissible to use a mixture of calculated and
Acceptable constructions.

(a) Where the SAP energy rating is 60 or less
the dwelling shall be designed and constructed
so that its average U-value does not exceed its
Target U-value as calculated from —

total floor area (m?) x 0.57

+0.36
total area of exposed elements (m?)

Target U-value =

(b) Where the SAP energy rating is more than
60 the dwelling shall be designed and
constructed so that its average U-value does
not exceed its Target U-value as calculated
from —

total floor area (m?) x 0.64

5 0.4
total area of exposed elements (m<)

Target U-value =

1.17 The total floor area shall be taken as the
area of all floors of the dwelling measured
between the internal faces of the enclosing
fabric of the dwelling.

1.18 The total area of exposed elements for
purposes of paragraph 1.16 shall be taken as
the total internal surface area of the dwelling
and shall include the ground floor area.

1.19 Semi-exposed elements shall be omitted
from the calculation. However, any semi-
exposed elements shall have a maximum
U-value of 0.6 W/m?K.

Accounting for solar gains

1.20 The Target U-value equations assume an
equal distribution of glazing on the north and
south elevations. Where the area of glazing
facing south exceeds that facing north the
formula may be adjusted to take account of
solar gains by reducing the total window area
included in the calculation.

To take account of solar gains the window area
may be taken as the actual window area less
40% of the difference in the area of glazing
facing south and that facing north.

For the purpose of this method glazing facing
+/- 30° of north or south may be regarded as
facing north or south respectively.

Accounting for a high efficiency heating
system

1.21 The Target U-value equations assume that
the dwelling is heated by a conventional hot
water central heating system having a boiler
with a seasonal efficiency of 72%. Where
manufacturer’s independently certified data
shows a higher seasonal efficiency the Target
U-value may be increased by up to 10% as
follows —

(a) when the boiler has a seasonal efficiency of
85% or more, for example, a condensing boiler,
the Target U-value may be increased by 10%;
and

(b) when the boiler has a seasonal efficiency
between 72% and 85% the Target U-value may
be increased on a pro-rata basis up to a
maximum of 10%.

Where a dwelling has an electrical heating
system with a heat pump and the system has a
seasonal coefficient of performance of 2.5 or
more (taking account of heating distribution
losses) and mechanical ventilation with heat
recovery, the Target U-value may be increased
by 10%.

Demonstrating compliance

1.22 The procedure for demonstrating
compliance by using the Target U-value
Method is given in Appendix G.

Conservatories

1.23 Where a conservatory is erected as part
of a new dwelling —

(a) a wall or floor separating a conservatory
from a dwelling shall be constructed as a semi-
exposed wall or floor;

(b) any door and any window in the separating
elements shall be constructed as an exposed
door or window; and

(c) if the conservatory is heated, it shall be
provided with temperature and on/off controls
separate from the dwelling.

10



Elemental Method for buildings other than

dwellings

1.24 The Elemental Method considers each

element of the exposed building fabric

separately. Each element shall have U-values
and areas of openings no greater than those
given for the relevant building type in Table 1.4.
These U-values and areas of openings are

illustrated in Diagrams 1.2 and 1.3.

In this method the U-value of a construction
may be determined by calculation (see
paragraph 1.10) or an Acceptable construction
(see Appendix A) may be used. It is also
permissible to use a mixture of calculated and

Acceptable constructions.

Table 1.4 Maximum U-values (W/m?K) and areas of openings (% of wall or roof

area)
Element Building type
Residential Places of Industrial and
buildings assembly, storage
offices and buildings
shops

1) @ ©) 4
Exposed walls 0.45 0.45 0.45
Semi-exposed walls and floors 0.6 0.6 0.6
Exposed floors and ground floors 0.45 0.45 0.45
Flat roof or the sloped ceiling of a 0.35 0.45 0.45
room-in-the-roof
Roofs 0.25 0.25 0.25
Windows, personnel doors and rooflights 3.3" 3.3" 3.3"
Vehicle access and similar large external 0.7 0.7 0.7
doors
Maximum area (% of wall area) of 30%"* 40%* 15%"
windows and personnel doors*
Maximum area (% of roof area) of
rooflights 20%" 20%"* 20%"*

+ These values may be modified in accordance with paragraph 1.25

* There is no restriction on the area of vehicle access and similar large external doors

11



dwellings

Diagram 1.2 U-values and areas of openings for buildings other than

see para 1.24

Windows and personnel doors 0.35 W/m?K
30%* of exposed wall area 0.35 W/m?K
3.3* W/m?K
Rooflights
20%?* of exposed roof area
0.25 W/m?K

Room-in-the-roof

0.45 W/im2K €&4—  0.45 W/m2K |
< | —fr» 3.3* W/m?K
N 0.6 W/m?K
Heated |
Personnel doors 3.3* W/m?K \ll
Vehicle access doors 0.7 W/m?K 0.6 W/m?K - —1> No requirement
0.45 W/m?K
| Unheated
Residential buildings
Windows and personnel doors 0.45 W/m?K
40%* of exposed wall area 0.45 W/m?K
3.3* W/m2K
Rooflights
20%?* of exposed roof area
0.25 W/m2K
Room-in-the-roof
0.45 Wim2K €4~ 0.45 W/im?K |
| —i— 3.3* W/m?K
v 0.6 W/m?K
Heated |
Personnel doors 3.3* W/m?K < v
Vehicle access doors 0.7 W/m?K 0.6 Wim*K — —— No requirement
0.45 W/m2K

| Unheated

N\

Places of assembly, offices and shops

*These values may be modified in accordance with paragraph 1.25
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dwellings

Diagram 1.3 U-values and areas of openings for buildings other than

see para 1.24

Windows and personnel doors
15%* of exposed wall area

3.3* W/m?K
Rooflights
20%* of exposed roof area

0.45 W/m?K

Room-in-the-roof

0.45 W/m?K

0.25 W/m2K

0.45 Wim?k €+ 0.45 W/m?K |
| —f— 3.3* Wim?K
v 0.6 W/m2K
Heated |
Personnel doors 3.3* W/m?K < v
Vehicle access doors 0.7 W/m?K 0.6 W/m?K ) —— No requirement
0.45 W/m?K
| Unheated

N

Industrial and storage buildings

*These values may be modified in accordance with paragraph 1.25

Window, door and rooflight openings

1.25 The U-value of 3.3 W/m?3K given in
Tablel.4 is a standard value for double glazing
and doors. Table 1.4 also gives the maximum
permitted area of window, door and rooflight
openings for different building types. Where
these elements have different U-values which
have been independently certified by test the
maximum area of openings may be varied
proportionally in accordance with Table 1.5.

Examples illustrating the method of calculating
the permissible areas of windows, doors and
rooflights are given in Appendix F.

In calculating the maximum permitted areas of
windows, personnel doors and rooflights in an
extension to a building the percentage may be
based on either —

(a) the wall and roof areas of the extension; or

(b) the wall and roof areas of the existing
building and extension together, in which case
the allowable areas shall be the permitted
areas less the areas of the existing windows
and personnel doors or rooflights as
appropriate.

13



Calculation Method for buildings other

than dwellings

1.26 The Calculation Method allows a building
to be designed and constructed so that its total
rate of heat loss is no greater than that of a
notional building of the same shape and size
designed to comply with Table 1.4.

In this method the U-value of a construction
may be determined by calculation (see
paragraph 1.10) or an Acceptable construction
(see Appendix A) may be used. It is also
permissible to use a mixture of calculated and
Acceptable constructions.

When using this method a lower U-value in one
element may be traded against a higher
U-value in another or against a larger area of
openings.

1.27 In addition to the General rules in
paragraphs 1.4 to 1.11 the following rules

apply -

(a) If the total area of openings in the proposed
construction is less than that permitted by Table
1.4, this smaller area shall also be used when
calculating the total rate of heat loss from the
notional building.

(b) If the U-value of the floor next to the
ground, without insulation, is less than

0.45 W/m?K this lower value shall also be used
when calculating the total rate of heat loss from
the notional building.

1.28 A worked example of demonstrating
compliance using the Calculation Method is
given in Appendix H.

Table 1.5 Permitted variation in the
areas of windows, doors
and rooflights for buildings
other than dwellings

Average Residential Places of Industrial Rooflights
U-value buildings  assembly, and storage (all)
(W/m2K) percentage offices and  buildings percentage
of wall area shops percentage of roof
percentage  of wall area area

of wall area
2.0 55 74 28 37
2.1 52 69 26 35
2.2 49 65 24 33
2.3 46 62 23 31
2.4 44 58 22 29
2.5 42 56 21 28
2.6 40 53 20 27
2.7 38 51 19 25
2.8 36 49 18 24
2.9 35 47 17 23
3.0 34 45 17 22
3.1 32 43 16 22
3.2 31 41 16 21
3.3 30 40 15 20
34 29 39 14 19
3.5 28 37 14 19
3.6 27 36 14 18
3.7 26 35 13 18
3.8 26 34 13 17
3.9 25 33 12 17
4.0 24 32 12 16
4.1 23 31 12 16
4.2 23 30 11 15
4.3 22 30 11 15
4.4 22 29 11 14
45 21 28 11 14
4.6 21 27 10 14
4.7 20 27 10 13
4.8 20 26 10 13
49 19 26 10 13
5.0 19 25 9 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 rooflights respectively as calculated
using the U-values in Table 1.4.

14



Energy Use Method for buildings other

than dwellings

1.29 The Energy Use Method calculates the
energy consumption of a building (taking
account of any useful heat gains) and this shall
be no greater than that of a notional building of
the same shape and size designed to comply
with Table 1.4.

In this method the U-value of a construction
may be determined by calculation (see
paragraph 1.10) or an Acceptable construction
(see Appendix A) may be used. It is also
permissible to use a mixture of calculated and
Acceptable constructions.

1.30 This method is only suitable for use with
naturally ventilated buildings and buildings
which have mechanical extract ventilation for
the ventilation of kitchens, bathrooms and
sanitary accommodation.

1.31 In addition to the General rules in
paragraphs 1.4 to 1.11 the following rules

apply —

() If the total area of openings in the proposed
construction is less than that determined by
applying Table 1.4, this smaller area shall also
be used when calculating the energy
consumption of the notional building.

(b) If the U-value of the floor next to the
ground, without insulation, is less than

0.45 W/m?K, that lower value shall also be
used when calculating the energy consumption
of the notional building.

1.32 The method for calculating the energy
consumption shall be CIBSE Building Energy
Code Part 2 - Calculation of Energy Demands
and Targets for the design of new buildings and
services - Section (a) Heated and Naturally
Ventilated Buildings 1981 (Worksheets 1a to
le).
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Limiting thermal bridging around
openings in all buildings

1.33 To reduce heat losses around openings, 1.34 Lintels, jambs and sills shall be either

lintels, jambs and sills shall be designed and constructed in accordance with Diagram 1.4 or
constructed to limit the effects of thermal designed and constructed within the provisions
bridging. of Appendix I. Alternatively, the method given in

BRE IP 12/94 Assessing condensation risk and
heat loss at thermal bridges around openings
may be used.

Diagram 1.4 Limiting thermal bridging around openings

see para 1.34
Cl—
Insulating : |/'_|:
blockwork(® :’—, |_
L—
C|
Internal J —] E ]
insulation
—7 T
- i
Partial ]
Parta =1 [
fill@
Ol
Timber |
frlame I_||:| [ Jj[' l/l-
e 11 g
(a) Lintels (b) Jambs (c) Sills
Notes

1. The thermal conductivity of the blockwork shall not exceed
0.16 W/mK (e.g. autoclaved aerated concrete) and the frame
shall overlap the blockwork by at least 30 mm for dry-lining or
55 mm for lightweight plaster.

2. The internal faces of metal lintels shall be covered with at
least 15 mm of lightweight plaster; alternatively they can be
dry-lined.
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Limiting air infiltration in all buildings

1.35 To reduce the infiltration of cold air, (d) sealing service penetrations and at floor
leakage paths through the building fabric shall and ceiling junctions where services are not
be limited by — boxed in;

(a) sealing gaps between dry-lining and (e) sealing around joist ends where joists are
masonry walls at the edges of openings such built into the external walls; and

as windows and doors and at junctions with

walls, floors and ceilings; (f) sealing vapour control membranes in timber

framed construction.
(b) sealing gaps between frames and openings
and draughtproofing the openable elements of
windows, doors and rooflights;

The provisions are illustrated in Diagram 1.5.

(c) sealing hatches to unheated floor and roof
voids;

Diagram 1.5 Methods of limiting air infiltration

see para 1.35
/
S B fi seal at
_— gggl'snuous perimeter
draught seal
external wall
(a) Continuous sealing strips around (b) Sealing at windows and doors
dry linings fixed to masonry walls
—<
A
draught seal B —|
= ] %I seals
— tight fitting — 7
y hole in S
<
bolt or catch to plasterboard [
compress draught seal o
(c) Sealing at hatches to unheated floor (d) Sealing around service pipes

and roof voids

seal gaps with

/ mortar \

(e) Sealing around joist ends where
joists are built into external walls
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Section 2 — Control of space heating
systems, hot water storage systems and
the provision and control of artificial

lighting systems

Dwellings

2.1 In a dwelling the output of a space heating
system shall be controlled by —

(a) room thermostats or thermostatic radiator
valves to control the temperatures
independently in zones that require different
temperatures (such as separate sleeping and
living areas); and

[Sub-paragraph 2.1(a) shall not prevent the use
of a radiator as a heat leak in a solid fuel
system.]

(b) where heat is provided by a boiler, other
than a solid fuel boiler which operates only by
natural draught, a time clock shall be provided
to control the periods when the heating system
operates.

2.2 To minimise boiler cycling —

(a) a gas or oil fired boiler shall switch off when
there is no demand for heat; and

(b) where a space heating system is controlled
solely by thermostatic radiator valves, the
system shall be fitted with flow control or other
anti-cycling device.

2.3 The requirements of paragraphs 2.1 and
2.2 shall not apply to individual solid fuel, gas
or electric fires and roomheaters with integral
controls.

2.4 The provisions of paragraphs 2.1 and 2.2
shall not apply to ducted warm air systems or
to flap controlled electric storage heaters but
these systems shall be fitted with thermostats
and time controls.

Buildings other than dwellings

2.5 In buildings other than dwellings, the space
heating system shall be provided with —

(a) thermostats or thermostatic radiator valves
for each part of the heating system designed to
be separately controlled;

[Sub-paragraph 2.5(a) shall not prevent the use
of a radiator as a heat leak in a solid fuel
system.]

(b) where the system uses hot water, an
external temperature sensing device (weather
compensating control) to regulate the
temperature of the water flowing in the heating
circuit;

(c) where the system is other than off-peak
electricity and operates intermittently, controls
to ensure that the system operates only when
the building is normally occupied —

(i) for a space heating system with an
output of not more than 100kW, a clock
control which can be manually set to give
start and stop times; and

(i) for a space heating system with an
output of more than 100kWw, a control
arrangement which will give start and stop
times appropriate to the rate at which the
building will respond (optimising control);
and

[Sub-paragraph 2.5(c) shall not prevent the
provision of additional controls which will allow
sufficient heating to prevent damage to the
building structure, services or contents by frost,
excessive humidity or condensation.]

(d) where a space heating system has more
than one gas or oil-fired boiler which can work
together to meet a heat demand of more than
100kW, boiler controls capable of detecting
variations in the need for heat in the building, to
start, stop or modulate the boilers to ensure
efficient sequential boiler operation (sequence
control).

2.6 The provisions of paragraph 2.5 may be
met by using either individual controls or a
building energy management system.
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2.7 The provisions of paragraph 2.5 shall not
apply to ducted warm air systems or to flap
controlled electric storage heaters but these
systems shall be fitted with thermostats and
time controls.

Hot water storage system controls in all
buildings

2.8 In a building an indirectly heated hot water
storage vessel with a heat exchanger, having
sufficient heating capacity for effective control,
shall have —

(a) a thermostat to shut off the supply of heat
to the hot water storage vessel when the
storage temperature is reached (in the case of
a hot water central heating system, this
thermostat shall be linked with the space
heating controls to switch off the boiler when
heat is not required); and

(b) a time clock to shut off the supply of heat
when water heating is not required.

2.9 The provisions of paragraph 2.8(a) shall not
apply where the hot water storage vessel
provides the heat leak in a solid fuel system.

2.10 The provisions of paragraph 2.8(b) shall
not prevent the use of off-peak electricity for
water heating.

Provision of artificial lighting in a building
other than a dwelling

2.11 In a building other than a dwelling any
artificial lighting shall —

(a) provide 95% of the artificial lighting capacity
in circuit Watts with light fittings incorporating
lamps which have a performance in use no
worse than those listed in Table 2.1; or

(b) incorporate lamps with an average initial
(100 hour) efficacy of not less than 50 lumens
per circuit Watt.

[Circuit Watts includes the power consumed by
lamps, their associated control gear and power
factor correction equipment.]

Table 2.1 Types of high efficacy
lamps

Light source Types

High pressure Sodium

Metal halide All types and ratings

Induction lighting

Tubular fluorescent All 26 mm diameter (T8)
lamps provided with low-loss
or high frequency control

gear

Compact fluorescent All ratings above 11 W

Control of artificial lighting in a building
other than a dwelling

2.12 To minimise the use of artificial lighting,
lighting controls shall be designed to avoid
unnecessary lighting of spaces or rooms which
are unoccupied. However, the operation of
automatically switched lighting systems shall
not endanger the passage of people in and
about the building.

2.13 In a building other than a dwelling any
artificial lighting system shall be controlled by —

(a) manually operated switches where the
distance measured on plan from a switch to the
furthest light fitting it controls is not more than 8
metres or 3 times the height of the light fitting
above finished floor level whichever is the
greater; or

(b) automatic switching which turns the lighting
off when the room is unoccupied.

[For the purposes of this paragraph, switch
includes a dimmer switch which reduces rather
than diverts the energy source.]

2.14 The requirements of paragraphs 2.11,
2.12 and 2.13 shall not apply to lighting
intended to highlight displays of exhibits or
merchandise (display lighting) or to emergency
lighting.

[Emergency lighting provides illumination for
the safety of people leaving an area or
attempting to terminate a process before
leaving an area.]

Demonstrating compliance

2.15 Worked examples of demonstrating
compliance by a lighting calculation are given
in Appendix J.
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Section 3 — Insulation of pipes, ducts and
hot water storage vessels in all buildings

Insulation of pipes and ducts

3.1 Unless the heat loss from a pipe or duct
contributes to the useful heat requirement of a
room or space it shall be thermally insulated —

(a) in the case of a pipe, with insulating
material which has a thermal conductivity of not
more than 0.045 W/mK and a thickness equal
to the outside diameter of the pipe or 40mm,
whichever is the lesser; or

(b) in the case of a pipe or duct, in accordance
with the relevant recommendations of
BS 5422 : 1990.

Insulation of hot water storage vessels

3.2 A normal domestic size (120 litres) hot
water storage vessel complying with BS 1566 :
1984 (1990) or BS 3198 : 1981 or equivalent
shall be thermally insulated either —

(a) to limit the standing heat loss to not more
than 1W/litre when tested in accordance with
BS 1566 : Part 1:1984 (1990): Appendix B4; or

(b) with a factory-applied coating of
polyurethane foam not less than 35 mm thick
and a minimum density of 30 kg/m?3.

3.3 A hot water storage vessel complying with
BS 1566 : 1984 (1990) or BS 3198 : 1981 or

equivalent and having a capacity of other than
120 litres shall be thermally insulated either —

(a) with the same material and thickness of
insulation as that required for a 120 litre hot
water storage vessel complying with paragraph
3.2(a); or

(b) with a factory-applied coating of
polyurethane foam not less than 35 mm thick
and a minimum density of 30 kg/m?3.

3.4 A hot water storage vessel complying with
BS 853 : 1990 shall be thermally insulated with
material which has a thermal conductivity of not
more than 0.045 W/mK and a thickness of not
less than 50 mm.

Insulation of hot water pipes connected to a
hot water storage vessel

3.5 The hot water pipes connected to a hot
water storage vessel, including the vent pipe
and the primary flow and return to the heat
exchanger, where fitted, shall be thermally
insulated for at least 1 metre from their point of
connection to the vessel, or to the point where
they become concealed, with material which
has a thermal conductivity of not more than
0.045 W/mK and a thickness of not less than
15 mm.

3.6 When providing insulation, care shall be
taken to ensure that any insulating material
does not impede the safe operation and
visibility of warning discharges of any unvented
hot water storage vessel.

Diagram 3.1 Insulation of heating
and hot water pipes

and warm air ducts

unheated
space
fi N
| N
insulated pipes within
1 m of cylinder .
cylinder to
BS 1566*
u heater
)Lk
] ] T J

insulated pipes and
ducts in unheated
spaces

*Normally a 120 litre cylinder would have a
coil with about five turns
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Section 4 — Alterations, extensions and a
material change of use

4.1 This Section deals with the measures which
shall be provided where an existing building is
altered or extended or when it undergoes a
material change of use.

4.2 Where a structural alteration or extension to
a building is constructed to a standard lower
than those given in Section 1, the Elemental
Method will be the only viable method of
demonstrating compliance.

4.3 Where the building to be altered or
extended was designed and constructed in
accordance with any of the methods in this
Technical Booklet then that method shall be
used to demonstrate the compliance of the
building as altered or extended.

Alterations

4.4 Where it is unreasonable to apply the
standards given in Section 1 because it is
impracticable or would necessitate a
disproportionate amount of work, an alteration
shall not be of a lower standard than that of the
existing element being altered.

Extensions

4.5 Where an extension is added the new
elements shall meet the provisions of Section 1
with the area of openings calculated in
accordance with paragraph 1.14 or 1.25 as
appropriate.

4.6 Where a building is extended by the
addition of a conservatory, regardless of
whether or not the conservatory is subject to
control, any associated work to the building or
its heating system is subject to control.

Material change of use

4.7 Where a building has an accessible roof
void and an existing roof U-value of

0.45 W/m?K or greater, additional insulation
shall be provided to achieve a roof U-value no
greater than 0.35 W/m?K.

Services and fittings

4.8 Where the alteration, extension or material
change of use to a building includes new work,
alteration to or replacement of a service or
fitting then that work is controlled in the same
way as it would be if the building were being
newly erected.

(See Regulation A8 and Section 2 or 3.)
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Appendix A — Acceptable constructions

A.1 The Acceptable constructions may be used . .
with any of the Methods given in Section 1. Table A.1 Thermal conductivity of

: m mmon buildin
The Acceptable constructions are a range of SOMe co o Bleng

wall, floor and roof constructions with materials

supporting tables. The tables give a simple Material Density  Thermal
means of determining the required thickness of (kg/m®)  conductivity
insulating material (of various thermal (W/mK)

conductivities [W/mK]) for a range of U-values.

The base thicknesses of insulating materials Walls (external and internal)

A.14 are the thicknesses which give the Brickwork (inner leaf) 1700 0.62
specified U-values assuming that other parts of Cast concrete (dense) 2100 1.40
the construction make no contribution to the Cast concrete (lightweight) 1200 0.38
thermal performance. The required thickness is Concrete block (heavyweight) 2300 1.63
. ' Concrete block (medium weight) 1400 0.51
the base thickness reduced to take account of Concrete block (lightweight) 600 0.19
the contribution of the other parts of the Normal mortar 1750 0.8
construction. The appropriate reductions are Eilbribobard | Sgg 8-22
i H asterpoar .
given in Tables A.3, A.4, A5, A.11 and A.15. Tile hanging 1900 0.84
In Tables A.2, A.9, A.10, A 12, A 13 and A.14 Timber 650 0.14

the base thickness corresponding with the U-
values given in Tables 1.2 and 1.4 are shown in

Surface finishes

bold print. External rendering 1300 0.50
Tables_A.G, A7 and A.8 g?ve the thickness of E:ZZEE; gﬁgﬁfﬁgight) 12’88 8:?3
insulation required to achieve floor U-values of Calcium silicate board 875 0.17
0.25, 0.35 and 0.45 W/m?K for a range of
perimeter/area ratios and thermal conductivities Roofs
of mSUIatmg material. Aerated concrete slab 500 0.16
Where a U-value, thermal conductivity or Asphalt 1700 0.50
perimeter/area ratio is between the values gg'rtéte"é“me” layers 179 39
given in a table, the thickness of insulating Stone chippings 1800 0.96
material may be obtained by linear Tile 1900 0.84
interpolation. Wood wool slab 500 0.10
Table A.1 gives the thermal conductivities for Floors
given densities of common building materials.
Where a material or material density other than Cast concrete 2000 1.13
that given is to be used, or where a lower '\S";g'egay [ 5099
thermal conductivity is claimed for a given Timber flooring 650 0.14
material or density, the thermal conductivity of Wood blocks 650 0.14
the material shall be established in accordance
with CIBSE Guide A3 : 1980 : Appendix A. Insulation
Expanded polystyrene (EPS) slab 25 0.035
Mineral wool quilt 12 0.040
Mineral wool slab 25 0.035
Phenolic foam board 30 0.020
Polyurethane board 30 0.025

Note

If available, certified test values should be used in

preference to those in the table.
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Walls

A.2 Wall Types 1, 2 and 3 describe and
illustrate the acceptable wall constructions to
which Tables A.2 to A.5 apply. Table A.2 gives
the base thickness of insulating material, of
different thermal conductivities, required to
achieve the given U-values (neglecting the
thermal resistance of the other components of
the wall construction). Tables A.3, A.4 and A.5
give the deductions which may be made, from
the base thickness to allow for the thermal
resistance of the other components of the wall
construction. These tables equate the other
components to a thickness of insulating
material.

Example 1 — Determine the thickness of
insulation required to achieve a U-value of
0.45 W/m?K for the following wall construction.
The chosen insulating material has a thermal
conductivity of 0.035 W/mK.

render or cladding
insulation
masonry

plaster or plasterboard
optional

Using Table A.2

From column E, row 4 the base thickness of
the insulation layer is 71 mm. This base
thickness may be reduced by taking account of
the other materials as follows —

From Table A.3
Render column E, row 9 =1
Plaster column E, row 3 =1
and from Table A.4

Concrete block column E, row 12
adjusted for 200 mm thickness 2.0 x 5 = 10

12
The minimum thickness of the insulating layer

to achieve a U-value of 0.45 W/m?K is
therefore —

Base thickness less total reduction =
71 —-12 =59 mm.
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Wall Type 1 — Solid masonry

Basic construction

Solid wall at least 200 mm thick of bricks or
blocks of clay, calcium silicate, concrete or cast
stone.

A.

Basic construction as above.

Insulation applied as a lining so that there is
an airspace of at least 25 mm between the
inside face of the wall and the insulation.
The internal finish shall be plasterboard.

Where a vapour control layer is required it
shall be fitted between the insulation and
plasterboard.

External render required.

Y

external render
masonry

25 mm min. cavity
insulation

plasterboard

Basic construction as above.

Insulation applied to the external surface of
the masonry. The insulation protected either
by rendering or by a cladding of sheets,
tiles or boarding. Where cladding is used
provide a ventilated airspace between the
cladding and the insulation.

Internal finish of plaster or plasterboard
optional.

Where a vapour control layer is required it
shall be fixed between the internal surface
of the masonry and a plasterboard lining.

L

render or cladding
insulation
masonry

plaster or plasterboard
optional
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Wall Type 2 — Cavity masonry

Basic construction

Cavity wall of 2 leaves of masonry separated
by a cavity at least 50 mm wide; each leaf at
least 100 mm thick of bricks or blocks of clay,
calcium silicate, concrete or cast stone.

External render optional.

A. Basic construction as above.

Insulation applied as a lining to the internal
surface of the wall with a plasterboard
internal finish.

Where a vapour control layer is required it
shall be fixed between the insulation and
plasterboard.

masonry
50 mm min. cavity
masonry
insulation

plasterboard

B. Basic construction as above.
Insulation applied as a cavity fill.

Internal finish of plaster or plasterboard
optional.

masonry

50 mm min. separation
between masonry leaves

insulation
masonry

plaster or plasterboard
optional

C. Basic construction as above.

Insulation applied as a partial cavity fill so
as to preserve a residual airspace of at
least 50 mm wide.

Internal finish of plaster or plasterboard
optional.

masonry
50 mm min. cavity
insulation
masonry

plaster or plasterboard
optional
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Wall Type 3 — Framed walls

A. Framed wall of timber studs and noggins [[e2] masonry
with a vapour permeable sheathing material | : lated :
over the framing and covered with a il ventilated cavity
breather membrane. i | breather membrane
Masonry external leaf at least 100 mm thick 1=t on sheathing
of bricks or blocks of clay, calcium silicate, I [ ) )
concrete or cast stone, with a ventilated Y insulation
cavity not less than 50 mm wide and not I : vaoour control laver
greater than 100 mm wide between the i P y
cladding and sheathing material. | I plasterboard
The cavity shall be ventilated by means of
open perpend joints at the top and bottom
of the wall. There shall be at least one open
perpend joint for every 1.2 m length of wall.
External render optional.
Insulation applied as an infill to the framing.
Internal finish of plasterboard on a vapour
control layer.
B. Framed wall of timber studs and noggins
with a vapour permeable sheathing material = cladding on battens
over the framing and covered with a | [ and counterbattens
breather membrane. | :
Cladding of weatherboarding, tiles or slates | [ lg;esa:]i;?alir:?fmbrane
on battens and counterbattens. | : 9
Insulation applied as an infill to the framing. i [ insulation
. ' |
Internal finish of plasterboard on a vapour | I vapour control laver
control layer. |} P y
; I
=, plasterboard
C. Framed wall of timber studs and noggins or

of metal studs and rails.

Cladding of fibre cement, GRC, GRP,
plastics or metal.

Insulation applied either to the internal face
of the framing with a permanently ventilated
cavity directly behind the cladding or, where
the cladding system is vapour permeable
as an infill to the framing.

An internal lining on a vapour control layer.

A AASANA

cladding
insulation
vapour control layer

internal lining

cladding

ventilated cavity
insulation

vapour control layer

internal lining
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Example 2 — Cavity wall with partial cavity
fill

(Wall Type 2C)
Determine the thickness of insulation required

to achieve a U-value of 0.45 W/m?2K for the wall
construction below.

masonry
50 mm min. cavity
insulation
masonry

plaster or plasterboard
optional

<]

The chosen insulating material has a thermal
conductivity of 0.025 W/mK.

Using Table A.2

From column C, row 4 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 A.3

Brick outer leaf, column C, row 2 =3
Cavity, columnC,row 1 =5
Plaster,
and from Table A.4

Concrete block,column C, row 12 =i
12

columnC,row 3=1

The minimum thickness of the insulation layer
to achieve a U-value of 0.45 W/m?K is
therefore —

Base thickness less total reduction =
51-12 =39 mm.

Example 3 — Timber framed wall with brick
cladding

(Wall Type 3A)
Determine the thickness of insulation required

to achieve a U-value of 0.45 W/m?3K for the wall
construction below.

masonry

ventilated cavity

[
[

[

[

; breather membrane
| on sheathing
[

[

I

i

[

[

insulation

vapour control layer

@

The chosen insulating material has a thermal
conductivity of 0.035 W/mK.

plasterboard

Using Table A.2

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 A.3

Brick outer leaf, column E, row 2 = 4

Cavity, columnE,row1l=6
Sheathing ply, column E, row 8 =2
Plasterboard, column E, row 6 =3
and from Table A.5

Timber frame, column E, row 1
adjusted for shallower member

(0.9 x 74 mm)
Total reduction

=67
=82 mm

As the total reduction is greater than the
required base thickness no additional insulation
is required.
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Table A.2 Base thickness of insulation layer

Thermal conductivity of insulant (W/mK)

0.02 0.025 0.03 0.035 0.04 0.045 0.05
Design U-value

(W/m2K) Base thickness of insulating material (mm)
A B C D E F G H
1 0.30 63 79 95 110 126 142 158
2 0.35 54 67 80 94 107 120 134
3 0.40 46 58 70 81 93 104 116
4 0.45 4 51 61 71 82 92 102
5 0.60 30 37 45 52 59 67 74

Table A.3 Allowable reductions in base
thickness for common
components

Thermal conductivity of insulant (W/mK)

0.02 0.025 0.03 0.035 0.04 0.045 0.05
Reduction in base thickness of

Component insulating material (mm)
A B C D E F G H
1 Cavity (25 mm min.) 4 5 5 6 7 8 9
2 Quter leaf brick 2 3 4 4 5 6 6
3 13 mm plaster 1 1 1 1 1 1 1
4 13 mm lightweight 2 2 2 3 3 4 4
plaster
5 10 mm plasterboard 1 2 2 2 3 3 3

6 13 mm plasterboard 2 2 2 3 3 4 4

7 Airspace behind 2 3 3 4 4 5 6
plasterboard dry-lining

8 9 mm sheathing ply 1 2 2 2 3 3 3
9 20 mm cement render 1 1 1 1 2 2 2
10 13 mm tile hanging 0 0 0 1 1 1 1

Table A.4 Allowable reduction in base
thickness for concrete
components

Thermal conductivity of insulant (W/mK)

0.02 0.025 0.03 0.035 0.04 0.045 0.05

Density Reduction in base thickness of
(kg/m®) insulation (mm) for each 100 mm of concrete

A B C D E F G H
Concrete inner leaf

1 600 9 1 13 15 17 20 22
2 800 7 9 11 13 15 17 19
3 1000 6 8 9 11 12 14 15
4 1200 5 6 7 9 10 N 12
5 1400 4 5 6 7 8 9 9
6 1600 3 4 4 5 6 7 7
Concrete outer leaf or single leaf wall

7 600 8 10 13 15 17 19 2
8 800 7 8 10 12 14 15 17
9 1000 6 7