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PART L

Conservation of fuel and power

APPROVED DOCUMENTS

The document in this publication has been
approved by the Secretary of State as practical
guidance to meeting the requirements of Part L
of Schedule 1 to the Regulations.

The detailed provisions in the Approved
Document are intended to provide guidance for
some of the more common building situations.
Alternative ways of demonstrating compliance
may be appropriate in other circumstances.

There is no obligation to adopt any particular
solution in the document if you prefer to meet
the relevant requirement in some other way.

If a contravention of a requirement is alleged
then, if you have followed the guidance in the
document, 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 evidence tending to show that you have
not complied. It will then be for you to
demonstrate by other means that you have
satisfied the reguirement.

Other requirements

The guidance relates only to the requirements
given at the start of the document. The building
work will have to comply also with the
requirements of any other relevant paragraphs
in Schedule 1 to the Regulations. There are
Approved Documents which give guidance on
the other requirements in Schedule 1.

Materials and Workmanship

Any building work to which a requirement of the
regulations applies must, in accordance with
Regulation 7, be carried out with proper
materials and in a workmanlike manner. You may
show that you have complied with this
requirement in a number of ways, for example
by following an appropriate British Standard or
British Board of Agrément Certificate or by the
appropriate use of a product bearing a CE
mark as defined in the Construction Products
Directive (89/106/EEC). You will find further
guidance in the Approved Document on
Materials and Workmanship.

European Technical Specifications,
British Standards and British Board of
Agrément Certificates

When a document makes reference to a named
Standard, the relevant version of the Standard is
the one listed at the end of the publication.

Building Regulations are made for specific
purposes; health and safety, energy
conservation and the welfare and convenience
of disabled people. European Technical
Specifications (as defined in the Construction
Products Directive), British Standards and
Agrément Certificates are relevant guidance to
the extent that they relate to these
considerations. The Specifications,

Standards and Certificates themselves may
address, also, other aspects of performance
such as serviceability or aspects which
although they relate to health and safety are not
covered by the regulations.

The Secretary of State has agreed with the
British Board of Agrément on the aspects of
performance which they need to assess in
preparing their Certificates in order that the
Board may demonstrate the compliance of a
product or system, which has an Agrément
Certificate, with the requirements of the
regulations. An Agrément Certificate issued by
the Board under these arrangements will give
assurance that a product or system to which the
Certificate relates, if properly used in
accordance with the terms of the Certificate, will
meet 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.
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L1

Guidance

PERFORMANCE

In the Secretary of State’s view, the requirement
of L1 will be met by the provision of energy
efficient measures:

(a) to limit the heat loss and where appropriate
maximise the heat gains through the fabric of
the building;

(b) to control as appropriate the output of the
space heating and hot water systems;

(c) to limit the heat loss from hot water storage
vessels, pipes and ducts.

INTRODUCTION TO PROVISIONS

0.1 The document describes some ways of
meeting the requirement. It is divided into three
sections:

Section 1 deals with the limitation of heat loss
through the building fabric;

Section 2 deals with controls for heating and
hot water supply systems; and

Section 3 deals with the insulation of hot water
storage vessels, pipes and ducts.

Small extensions to dwellings

0.2 Where an extension does not exceed 10m?
in floor area, reasonable provision for the
conservation of fuel and power may be
considered to have been made if its
construction is similar to the existing
construction.

Buildings which have only a low level of
heating

0.3 Some commercial, industrial and storage
buildings because of the nature of their intended
use, may only require a low level of heating (or
even no heat at all) and insulation of the building
fabric will be unnecessary.

Where the level of heating to be provided
cannot be established, because the use of the
building when it is constructed is not known,
then insulation of the building fabric will be
necessary.

0.4 As a general rule a low level of heating is
where the output of the space heating system
does not exceed either 50 watts per square
metre of floor area (for industrial and storage
buildings) or 25 watts per square metre of floor
area (for any other non-domestic building).

Technical risk— the effect of increased
insulation

0.5 Research has shown that technical issues
that were not important for uninsulated

constructions may become more significant
when they are better insulated. For example,
certain parts of the construction remain colder
and create a greater risk of interstitial
condensation, and changes to traditional forms
of construction to improve the insulation could
lead to damp penetration.

0.6 It is important to anticipate these effects
and, by a better understanding of the physical
principles involved, avoid the risk of building
defects occurring.

0.7 With traditional building, there was often a
considerable safety margin inherent in the
construction. With increased levels of insulation,
this may be less so, and correct design and
specification, as well as careful attention to
good workmanship and supervision, may be
necessary to ensure trouble free building. Also,
in some situations, builders may prefer to select
more robust forms of construction.

0.8 Guidance on avoiding technical risks which
might arise from the application of energy
conservation measures will be found in the BRE
publication Thermal Insulation: avoiding risks,
which is not an Approved Document; and
Approved Document F: Ventilation, includes
guidance on the provision of ventilation to
reduce the risk of condensation.

Calculation of U value

0.9 U value means thermal transmittance
coefficient, that is to say, the rate of heat transfer
in watts through 1m?of a structure when the
temperature on each side of the structure differs
by 1°C (expressed in W/m?K). It can be
calculated by the method shown in Appendix A.
In calculations it will be acceptable to work to
two decimal places.

0.10 When calculating U values the effects of
timber joists or framing, wall ties, thin cavity
closures, mortar bedding, damp-proof
membranes, metal spacers and other thin
discrete components may be ignored.

Thermal conductivity

0.11 In the absence of manufacturers'
information, thermal conductivity values may be
taken from Table 3 in Appendix A to this
Approved Document, which is reproduced from
Section A3 of the CIBSE Guide by permission of
the Chartered Institution of Building Services
Engineers. It provides a general indication of the
thermal conductivities which may be expected
for various types of material. However, values for
particular products may differ from these
illustrative values and certified test data should
be used in preference.
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Window and rooflight openings

0.12 When considering the areas of openings
for windows and rooflights, the following
assumptions should apply:

(@) the area of wall used to caiculate the area of
openings should include all openings in the wall,
and

(b) any external door with 1m? or more of
glazed area should be counted as part of the
window area, and

(c) an opening in a wall or roof other than a
window or rooflight opening, and a meter
cupboard recess may be considered as having
the same U value as the wall, and

(d) lintels, jambs and sills associated with
windows and rooflights may be counted as part
of the window or rooflight area, but the U value
of any of these elements should not exceed

1.2 W/m?K.

Basis for calculating areas

0.13 Areas of walls, roofs and floors should be
measured between finished internal faces of the
building, and in the case of a roof, in the plane of
the insulation.

Exposed and semi-exposed elements
0.14 In this document:

Exposed element means an element exposed
to the outside air, and

Semi-exposed element means an element
separating 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.

(see Diagram 1).

Large complex buildings

0.15 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.

Diagram 1

Examples of semi-exposed elements

(@) Houses

| garage _: garage
(b) Flats
flat flat flat flat
corridor
)
flat flat : : flat flat
I I
JE
N

unheated stairway

The exposed walls at the ends of the corridor are
insulated and glazed so as to comply with the
recommendations of Section 1. Therefore, walls that
face into the corridor have no insulation
requirements.

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

(c) Other buildings

heated
office

unheated
store

e

heated perimeter
FService |
duct

The roof and the floor to the service duct, do not
comply with the recommendations of Section 1.
Therefore, the walls of the duct are semi-exposed.

K_:..y

Exposed element of construction
which is insulated to
recommended level is shown

Semi-exposed element is ShOWN — — — — — — — — —

Conservation of fuel and power
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Section 1
Limitation of heat loss
through the building fabric

Alternative approaches

1.1 Two methods are shown for demonstrating
how loss of heat through the building fabric can
be limited by an Elemental approach or by
Calculation (either Procedure 1 or 2).

ELEMENTAL APPROACH
Insulation of the building fabric

1.2 The requirement will be met if relevant
elements of construction have a U value not
exceeding that shown in Table 1.

Table 1  Maximum U values [W/m?K]
Dwellings All other
buildings

exposed walls

exposed floors 0.45 0.45

ground floors

roofs 0.25* 0.45

semi-exposed

walls and floors 0.6 0.6

Notes

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

*For loft conversions in existing dwellings it would be
reasonable to have a roof U value of 0.35W/m°K.

Simple alternatives for dwellings

1.3 Double glazing may be used as an
alternative to the levels of insulation shown in
Table 1. For example, if the designer of a
dwelling wishes to have values of 0.6W/m?K for
walls and 0.35W/m?K for roofs, a simple rule is
either:

(a) to double glaze half the total window area
with the exposed walls at 0.6W/m?’K,

or

(b) to double glaze all windows and have
exposed walls at 0.6 W/m?K, the roof at
0.35W/m?K and the floor uninsulated.

1.4 As an alternative to the simple rule in
paragraph 1.3, procedures are given in
paragraphs 1.11-1.18 for calculating the area of
double glazing.

1.5 A ground floor may be insulated to give a U
value of 0.35W/m?°K so that roof insulation may
be at 0.35W/m?K.

Ground floor insulation

1.6 A ground floor may achieve a U value of
0.45W/m°K without the addition of insulating
material if the floor is sufficiently large. Diagram
2 shows the range of floor dimensions for which
insulation is required.

Insulation thickness

1.7 One way of achieving the U values in Table
1 is by providing insulation of a thickness
estimated from the Tables in Appendix B. Table
4 shows the thicknesses for walls, Table 5 for
roofs and Tables 6, 7 and 8 for floors, where this
is required.

Diagram 2 Floor dimensions for which insulation is required

50

Note 1

For detached buildings the
dimensions relate directly to
the building. In the use of
semi-detached and terraced

40

30

buildings and blocks of flats
the dimensions relate to the
floor area under the whole
building.

width [m]

insulation
not
required

Note 2

BRE Information Paper
IP3/90 provides an
alternative method for

iz N

determining insulation
requirements for floors.

length [m]

insulation
required
0 1 | 1 1 1 1 1
0 10 20 30 40 50 60 70
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Windows and rooflights

1.8 The provision will be met if the areas of
windows and of rooflights do not exceed those
shown in Table 2.

Table 2 Maximum single glazed areas

of windows and rooflights
Building type Windows Rooflights
dwellings windows and rooflights together.

15% of total floor area

other residential 25% exposed 20% of
(including hotels wall area roof area
& institutional)
places of assem- 35% exposed 20% of
bly, offices and wall area roof area
shops
industrial and 15% exposed 20% of roof
storage wall area area
Notes

(a) In any building, the maximum glazed area may be
doubled where double glazing is used, and trebled where
double glazing is, in addition, coated with a low emissivity
coating (emissivity not greater than 0.2).

(b) Triple glazing may be considered equivalent to double
glazing with a low emissivity coating.

(c) Display windows in shops do not count towards the
maximum single glazed area.

(d) If double glazing is to be used to provide larger window
areas as in notes (a) and (b) above, the concession for
higher U values set out in 1.3 above cannot be used at the
same time. In appropriate cases a calculation procedure
could be used.

1.9 The U values and glazing areas are
summarised in Diagram 3.

1.10 Examples of the Elemental Approach are
shown in Appendix B.

CALCULATION PROCEDURE 1

1.11 As an alternative to the Elemental
Approach the following allows variations in the
level of insulation of individual elements and
areas of windows and rooflights.

1.12 This procedure allows within certain limits,
greater flexibility between the area of glazing
and/or the insulation levels of individual
elements in the building envelope.

1.13 The calculation should show that the rate
of heat loss through the envelope of the
proposed building which could have different U
values or areas of glazing from those shown in
the Elemental Approach, is not greater than the
rate of heat loss through a notional building of
the same size and shape which is designed to
comply with the Elemental Approach.

1.14 Larger areas of glazing than those shown
in Table 2 can be used in the proposed building
provided that the total' heat loss would not be

Diagram 3 Elemental U values and
glazing areas
(a) Dwellings
0.25W/m*K
windows and \
rooflights
15% of total
floor area JVLLD 0.45W/m?K
garage
0.45W/m?K AMHD 0.6W/miK
% (semi-exposed wall)
ST
0.45W/mK

(b) Residential, offices, shops and
assembly buildings

rooflights
20% of roof area

0.45W/m°K
windows
25% of exposed
wall area
(residential
buildings)
35% of exposed J\/\.-D 0.45W/m?K
wall area (offices,
shops — not
display windows) M_Pur:)hgﬁ?{?ﬂ?&ea
0.45W/m?K % semi-exposed wall)
0.45W/m?K

(c) Industrial, storage and other buildings

0.45W/m*K

rooflights
20% of roof area
windows \
15% of exposed
wall area / oA i
7 Lid
0.45W/m?K %
0.45W/m*K

Conservation of fuel and power
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greater than in a notional building designed to
the Elemental Approach, but if the area of
glazing in the proposed building is less than that
shown in Table 2 this smaller area should also
be assumed in the notional building.

1.15 Examples of Calculation Procedure 1 are
shown in Appendix B, page 21.

CALCULATION PROCEDURE 2

1.16 This is the calculation of an energy target
to allow for a completely free design of the
building using any valid energy conservation
measure.

1.17 The requirement will be met if the
calculated annual energy use of the proposed
building is less than the calculated energy use
of a similar building designed to comply with the
Elemental Approach set out in paragraphs
1.2-1.10. This method can allow for useful heat
gains (solar and internal).

1.18 The following methods for calculating
annual energy consumption are acceptable:

(@) in the case of dwellings, by BREDEM
WORKSHEET referred to in BRE Report BR150:
1989 Building Regulations: Conservation of fuel
and power — the “energy target” method of
compliance for dwellings.

(b) in the case of buildings other than dwellings,
in accordance with the space and water heating
requirement section of CIBSE Energy Code
1981, Part 2a (worksheets 1a-1e).

USING THE CALCULATION
PROCEDURES

Limiting U values

1.19 When using calculation procedures it will
be possible to achieve satisfactory solutions
where the elemental U values are greater than
those set out in Table 1. However as a general
rule U values should be limited so that —

(@) in dwellings — the U value for an exposed
wall and roof should not be greater than
0.6W/m?K and 0.35W/m*K respectively, and

(b) for all other buildings — the U value of an
exposed wall or roof should not be greater than
0.6W/m?K.

Assumed U values for double and triple
glazing

1.20 In the absence of information from
manufacturers regarding U values for windows,
the following values should be assumed:

5.7W/m?K for single glazing

2.8W/m°K for double glazing

2.0W/m?K for double glazing with low emissivity
coating not greater than 0.2

2.0W/méK for triple glazing

Certification of calculations

1.21 Certification that calculation procedures
have been carried out correctly may be
undertaken by a competent person and
accepted as such by local authorities and
approved inspectors. Until such time as a
recognised scheme for registration of approved
persons has been established, any question of
competency should be settled prior to
submission of certified calculations with the
building control authority, who remain
responsible for ensuring that the requirements
are met.

Approved Document
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Section 2
Controls for space heating
and hot water supply
systems

2.1 This section is not intended to apply to
control systems for commercial and industrial
processes.

HEATING CONTROLS IN
DWELLINGS

2.2 For dwellings, the requirement will be met by
the provision of a room thermostat or thermostatic
radiator valves or any other equivalent form of
sensing device, to control the output from the
heating system. Night storage heaters are
excluded.

HEATING CONTROLS IN OTHER

BUILDINGS

2.3 For buildings other than dwellings the
requirements will be met by the provision of
either:-

(a) thermostats or thermostatic radiator
valves, or any other equivalent form of
temperature sensing, for each part of the
space heating system designed to be
separately controlled, or:-

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

(see Diagram 4)

Diagram 4 Room temperature control

temperature
if system sensor

useshot req control each part
water Bl ;Dof the system
provide N\, designed tobe
weather N/ separately controlled
compensator 4 }

control

Sitaide control

building boiler

e for space heating with an output more than

100 kW, a control arrangement giving start times

for the heating system based on the rate at
which the building will react when the heating is
shut off and re-started (optimising control).

In addition, controls may be provided which will
allow sufficient heating to prevent damage to
the building structure, services, or contents, by
frost, excessive humidity or condensation,

(see Diagram 5)

Diagram 5 Intermittent heat contro!

if needed
controls to if boiler output 100kW or
allow less provide a clock
smallheat | control
supply to H :
prevent i if boiler output more than
structural : 100kW provide optimum
etc start control
deterioration

boller

(d) boiler controls to achieve efficient operation
where two or more gas or oil-fired boilers with a
total load more than 100 kW, supply the same
heat demand. Boilers run most efficiently at, or
near, full output and control should be provided
in a form which can detect variations in the need
for heat in the building and so start, stop or
modulate the boilers as needed (sequence

control). Care is needed in the hydraulic design

to ensure stable control.
(see Diagram 6)

Diagram 6 Boiler control

(c) intermittent heating controls to maintain the
required temperature only when the building is
normally occupied. The following provision
should be made:

e for space heating with an output of 100 kW or
less, a clock control which can be manually set
to give start and stop times, and

provide boiler control which
will modulate boiler output
e ™.according to need for heat

L—
-

]
I

two or more linked boilers
with total load more than
100kW

Conservation of fuel and power
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CONTROLS FOR HOT WATER
STORAGE VESSELS

2.4 For all buildings the requirement will be met
if:
(a) a thermostat is provided to keep the water

at required temperature, for all hot water storage
vessels; and

(b) a time switch is provided which will shut off
the supply of heat when there is no hot water
demand, for a hot water storage vessel with a
capacity of more than 150 litres, which is not
heated by off-peak electricity.

(see Diagram 7)

Diagram 7 Hot water storage control

provide control for when
system is in use

thermostat
=

hot water "ﬂ-_:_ )

storage |1[E=ZE2
vessel

control ~a
““ﬂ(yprowde time switch to

shut off heat when there
is no hot water demand

boiler

|
|
ESEE
L
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Section 3

Insulation of hot water
storage vessels, pipes and
ducts

3.1 This Section is not intended to apply to
storage and piping systems for commercial and
iIndustrial processes.

INSULATION OF HOT WATER
STORAGE VESSELS

3.2 Hot water storage vessels should be
insulated so as to limit in use the heat loss to
90W/m? of surface area of the vessel. One way
of achieving this would be for a storage vessel
to comply with:

BS699:1984 Specification for copper direct
cylinders for domestic purposes, or

BS 1566 Copper indirect cylinders for domestic
purposes, Parts 1 and 2: 1984 or

BS3198:1981 Copper hot water storage
combination units for domestic purposes,

or

BS56156:1985 Specification for insulating jackets
for domestic hot water storage cylinders.

Where an insulating jacket is to be used the
segments of the jacket should be taped
together so as to provide an unbroken insulation
cover for the storage vessel.

(see Diagram 8)

Diagram 8 Hot water storage vessels

INSULATION OF PIPES AND
DUCTS

3.3 Unless the heat loss from a pipe or duct
contributes to the useful heat requirement of a
room or space, the pipe or duct should be
insulated so that:

(a) for pipes, the insulation material should have
a thermal conductivity not greater than
0.045W/mK and in thickness equal to the
outside diameter of the pipe up to a maximum of
40mm, or (see Diagram 9)

Diagram 9 Heating and hot water pipes

provide thermal
flheating and insulation:

(a) with thermal
conductivity of not

| greater than 0.045 W/mK
—— and thickness of pipe
outside diameter up

to maximum 40mm,
heater or

(b) to BS 5422,

(b) alternatively for pipes, and in the case of
ducts, insulation should follow the
recommendations of BS5422: 1990
Specification for the use of thermal insulating
materials.

(see Diagram 10)

PP e O

hot provide thermal
water insulation:
sietage (a) to limit heat loss to

ges sel. 90 W/m’ of surface

area, or

(b) to BS699,
BS 1566 Part 1
or Part 2,
BS 3198, or
BS 5615

Diagram 10 Warm air ducts

provide thermal
insulation to
BS 5422

[ warm air
il duct in
{unheated
| H space

heater

Conservation of fuel and power
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Appendix A THERMAL RESISTANCE
Calculation of U values Ag Thedthermai resistance of a component is ,
obtained:

(a) in the case of a material (such as concrete
for instance) by dividing the thickness t (in
metres) of the material by its thermal
conductivity (W/mK), or

(b) in the case of an air space or surface, by
using standard values for resistance as follows:

A1 The U values of an element of construction
may be calculated by adding together the
thermal resistances of the component parts of
the construction, and then taking the reciprocal.

Table 3 Thermal conductivity of some

Exposed walls outside surface = 0.06m°K/W
common building materials inside surface = 0.12m?K/W
air space (cavity) = 0.18m K/W
) ) Therm.all Roofs outside surface = 0.04m°K/W
Material Densny Conductivity inside surface = 0.10m?K/W
[kg/m?] [W/mK] roof space (pitched) = 0.18m°K/W
roof space (flat) = 0.16m°K/W
WALLS (External and Internal) Exposed floors outside surface = 0.0dmf;K/W
Asbestos cement sheet 700 0.35 inside surface = 0.14m"K/W
Asbestos cement decking 1500 0.36
Brickwork (outer leaf) 1700 0.84
Brickwork (inner leaf) 1700 0.62
Cast concrete (dense) 2100 1.40 CALCULATION OF U VALUE
Cast concrete (lightweight) 1200 0.38 e i
Concrete block (heavyweight) 2300 1.63 A3 Thls. Is best e_xplamed by arl actual
Concrete block (mediumweight) 1400 051 calculation. Consider the following exposed wall:
Concrete block (lightweight) 600 0.19
E'lg;?g%a;grd 328 g?g /i 100mm bricks, thermal conductivity 0.84W/mK
Tile hanging 1900 0.84 50mm cavity, thermal resistance 0.18m2K/W
SURFACE FINISHES r 50mm thermal insulation,
External rendering 1300 0.50 { thermal conductivity 0.04W/mK
Plaster (dense) 1300 0.50
Plaster (lightweight 600 0.1 100mm bilocks,
Reier{idhtweidn) S _Z7_ thermal conductivity 0.19W/mK
ROOFS
Aerated concrete slab 500 0.16
Asphalt 1700 0.50 13mm plasterbogrq,
Felt bitumen layers 1700 0.50 thermal conductivity 0.16W/mK
Screed 1200 0.41
Stone chippings 1800 0.96
Tile 1900 0.84
Wood woolslab 500 0.10
FLOORS i . :
Castooronte 2000 113 In addition, resistance of outside surface of wall
Metal tray 7800 50.00 is 0.06m*K/W and of inside surface 0.12m?K/W.
Screed 1200 0.41 . _ o .
Timber flooring 650 0.14 The combined resistance of the construction is
Wood blocks 650 0.14 determined as follows:
INSULATION meK/W
é’l‘é’sasnggg %?J”Vfty’ene (EPS) slab ?g 8838 resistance of outside surface = 0.06
Glass fibre slab 25 0.035 - : _ 01 s
gri]nerall- Titf)re siEb gg 88:238 resistance of brick leaf = 084 = 0.12
enolic foam i sist f it — (o
Polyurethane Board 30 0.025 el o e:18
Urea formaldehyde (UF) foam 10 0.040 resistance of insulation material = g—gi = 1.25
Notes resistance of block leaf = o4 = 053
: : : 0.19
Where the claimed thermal conductivity of a masonry 0.013
material is lower than stated in the above Table, the claim resistance of plasterboard = 016 = 0.08
should be supported by test certificates as recommended in ’ i '
Appendix 4 of the CIBSE Guide, 1986. resistance of inside surface = 012
Reproduced from Section A3, CIBSE Guide, by permission total resistance (m°K/W) = 234
of the Chartered Institution of Building Services Engineers.
U value of construction = _1 = 0.43W/m?K
234
Conservation of fuel and power Approved Document
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Appendix B

Examples showing the use of
the Elemental Approach and
Calculation Procedure 1

B1 Explanations of the Elemental Approach and
Calculation Procedure 1 are given in paragraphs
1.2-1.15.

B2 Examples 1-9 provide illustrations of
estimating and calculating the thickness of
insulation material to achieve the U values in
Table 1 in the Elemental Approach.

B3 Examples 10 and 11 illustrate the
application of Calculation Procedure 1
described in paragraphs 1.11-1.15.

ELEMENTAL APPROACH

B4 The following examples illustrate two
methods for determining the thickness of
insulation material required to achieve the U
values given in Table 1:

(a) by using Tables 4-8, and
(b) by calculation

Using the tables

B5 To determine the thickness of insulation
required:

(a) select the appropriate Table:

Table 4 for walls

Table 5 for roofs

Table 6 for solid floors in contact with the
ground

Table 7 for suspended ground floors, or

Table 8 for exposed and semi-exposed
floors

(b) for walls, roofs and exposed or semi-
exposed floors:

(i) inPart 1 of the appropriate table, select the
thermal conductivity value of the insulating
material you intend to use and read off the
base level thickness for the appropriate U
value.

(i) in Part 2 of the appropriate table, select the
construction features which apply, add up
the thicknesses given and deduct this total
from the base level thickness. The resultant
thickness is the least which you should use.

(c) for ground floors:

(i) determine if the building is detached, semi-
detached or mid-terrace and use the
appropriate section of the table.

(i) select the thermal conductivity value of the
insulation material you intend to use and
read off the minimum thickness from the
appropriate column for the floor dimensions.

B6 Examples of calculations for walls, roof and
floor (examples 1-9) are given after each table
and show some of the adjustments which you
can make. It should be noted that the
constructions used in these examples are not to
be taken as practical working details.

B7 Where the thermal conductivity of the
insulation material to be used does not coincide
with a value listed in the Table, then interpolation
between values on either side of the material
value may be used. Where the thermal
conductivity of concrete blocks to be used
does not coincide with the value listed in the
Table, then interpolation between values on
either side may be used. Where the thickness of
the block to be used exceeds 100mm, then
extrapolation may be used to obtain the
appropriate reduction in insulation material.

B8 In applications where the estimated
thickness of insulation does not coincide with
the available thickness, the next greater
thickness should be used.

Calculation of insulation thickness

B9 This method allows full account to be taken
of the insulating properties of the construction.
An explanation of how to calculate a U value is
given in Appendix A.
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Table 4 Walls: Insulation thicknesses to achieve 0.45W/m’K and 0.6W/m’K

Part 1 Part 2 - _
Thermal Basic Allowable reduction in basic thickness [mm] for —
copducii\gity insulation
of insulation thickness Brick 100mm concrete block leaf of Plasterboard or
material [mm] leaf at | thermal conductivity [W/mK] of not more | lightweight plaster of
(W/mK] for Uvalue | cayity | least than thickness at least 13mm
(W/m°K] 100mm 1
045 0.6 thick | 0.1 02 03 04 05
(2) (3) (4) (5) (6) (7) (8) (9) (10) (11
0.025 51 37 4 o 25 13 8 6 5 2
0.03 61 45 5 4 30 15 10 8 6 2
0.035 | e 6 4 35 18 12 9 7 3
0.04 82 60 7 5 40 20 13 10 8 3
0.045 92 67 8 5 45 23 15 11 9 4
0.05 102 74 9 6 50 25 )74 13 10 4
Notes

Where the thermal conductivity of the insulation material to
be used does not coincide with a value listed in the Table,
then interpolation between values on either side of the
material value may be used.

Where the thermal conductivity of concrete blocks to be
used does not coincide with the value listed in the Table,

Where the estimated thickness of insulation does not
coincide with an available thickness, the next greater thick-
ness should be used.

Calculation data
Qutside plus inside surface resistance

. : of wall = 0.18m*K/W
the;:jmterpolahon between values on either side may be Resistance of cavity — 0.18m?K/W
' Thermal conductivity of brickwork = 0.84W/mK
Where the thickness of the block to be used exceeds 100 Thermal conductivity of plasterboard
mm, then extrapolation may be used to obtain the and plaster =0.16 W/mK
appropriate reduction in insulation material.
Example 1 Clear cavity construction. Calculation of insulation thickness
Exposed wall (U value 0.45W/m?K) Thermal resistance required i
== = 2.22m°K/W

To determine the thickness of thermal insulation
required for an exposed wall constructed as
shown in the diagram below:

102mm brick outer leaf

cavity
/ 100mm block inner leaf
/ (thermal conductivity 0.11W/mK)

thermal insulation
(thermal conductivity 0.025W/mK)

13mm plasterboard

q_\'/\/f heat flow

N BN

Using Table 4
Using Part 1 of the table:
1 enter column 1 against 0.025 (the thermal conductivity of

the insulation selected) move horizontally to column 2 (for a
U value of 0.45) and read off the base level thickness of
51mm.

Using Part 2 of the table:

2 see how many of the features of construction appear in
olumns 4-111in the table and add the reductions. In this

case these are:

cavity (column 4) = 4mm
brick outer leaf (column 5) = 3mm
block inner leaf (columns 6 & 7 by interpolatior = 24mm
plasterboard (column 11) = 2mm
total deduction from base level thickness = 33mm
3 minimum thickness of insulation required

(51-33) = 18mm

U 045

Thermal resistance of construction without insulation
material is calculated as follows:

Item of Thermal Thermal
construction Thickness conductivity resistance
[m] [W/mK] [M2K/W]
external surface = = 0.06
brick outer leaf 0.102 0.84 012
cavity = — 0.18
block inner leaf 0.1 0.1 0.91
plasterboard 0.013 0.16 0.08
internal surface — — 0.12
total thermal resistance 1.47
additional resistance to be provided by insulation
(2.22-1.47) = 0.75meK/W
minimum thickness of insulation
required (0.75 X 0.025 X 1000) = 19mm

Conservation of fuel and power
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Example 2 Insulation partially filling cavity.
Semi-exposed wall (U valve 0.6W/m?K)

To determine the thickness of thermal insulation
required for a semi-exposed wall constructed as
shown in the diagram below:

[ /]
%

Using Table 4

102mm brick outer leaf

cavity

thermal insulation
(thermal conductivity 0.035W/mK)

100mm concrete block inner leaf
(thermal conductivity 0.51W/mK)

13mm lightweight plaster

q—\/\,‘ heat flow

Using Part 1 of the table:

1 enter colurmn 1 against 0.035 (the thermal conductivity of
the insulation selected) move horizontally to column 2 (for a
U value of 0.6) and read off the base level thickness of
52mm.

Using Part 2 of the table:

2 see how many of the features of construction appear in
columns 4-11 of the table and add the reductions. In this
case these are:

cavity (column 4) = 6mm
brick outer leaf (column 5) = 4mm
block inner leaf (column 10) - 7mm
plaster (column 11) = 3mm
total deduction from base level thickness = 20mm
3 minimum thickness of insulation required
(52-20) = 32mm
Calculation of insulation thickness
Thermal resistance required
=1 = 1 = 1.67m’K/W
U 086
Thermal resistance of construction without insulation
material is calculated as follows:
Item of Thermal Thermal
construction Thickness conductivity resistance
[m] [W/mK] [M2K/W]
external surface = = 0.06
brick outer leat 0.102 0.84 0.12
cavity —_ — 0.18
block inner leaf 0.1 0.51 0.2
plaster 0.013 0.16 0.08
internal surface r— — 0.12
total thermal resistance 0.76
additional resistance to be provided by insulation
(1.67-0.76) = 0.91m°K/W
minimum thickness of insulation
required (0.91 X 0.035 X 1000) = 32mm

Example 3 Insulation filling cavity.
Exposed wall (U value 0.45W/m?K)

To determine the thickness of thermal insulation
required for an exposed wall constructed as
shown in the diagram below:

102mm brick outer leaf

cavity filled with thermal insulation
(thermal conductivity 0.04W/mK)

100mm concrete block inner leaf
(thermal conductivity 0.29W/mK)

13mm plasterboard

qﬂ/\,— heat flow

Using Table 4

Using Part 1 of the table:

1 enter column 1 against 0.040 (the thermal conductivity of
the insulation selected) move horizontally umn 2 (for a
U value of 0.45) and read off the base level thickness of
82mm.

Using Part 2 of the table:

2 see how many of the features of construction appear in
columns 4-111in the table and add the reductions. In this
case these are:

brick outer leaf (column 5) - 5mm
block inner leaf (columns 7 & 8 by interpolation) = 14mm
plasterboard (column 11) = 3mm
total deduction from base level thickness = 22mm
3 minimum thickness of insulation required
(B2-22) = 60mm
Calculation of insulation thickness
Thermal resistance required
= L 1 = 2.22m°K/W
U 045
Thermal resistance of construction without insulation
material is calculated as follows:
Item of Thermal Thermal
construction Thickness conductivity resistance
[m] [W/mK] [M?K /W]
external surface = = 0.06
brick outer leaf 0.102 0.84 0.12
block inner leaf 0.1 0.29 0.34
plaster 0.013 0.16 0.08
internal surface — —_ 0.12
total thermal resistance ~ 072
additional resistance to be provided by insulation
(2.22-0.72) = 1.5m°K/W
minimum thickness of insulation
required (1.5 X 0,04 x 1000) = 60mm
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Example 4 Timber frame construction.
Exposed wall (U value 0.45W/m?K)

To determine the thickness of thermal insulation
required for an exposed wall constructed as
shown in the diagram below:

7] 102mm brick outer leaf
cavity

insulating material
/ (thermal conductivity 0.04 W/mK)
Z

cavity
7
7
P

timber frame inner leaf

4

13mm plasterboard

q-\/\,— heat flow

Using Table 4

Using Part 1 of the table:

1 enter column 1 against 0.040 (the thermal conductivity of
the insulation selected) move horizontally to column 2 (for a
U value of 0.45) and read off the base level thickness of
82mm.

Using Part 2 of the table:

2 see how many of the features of construction appear in
columns 4-11 in the table and add the reductions. In this
case these are:

2 cavities (column 4) {2 >< 7mm) = 14mm

brick outer leaf (column 5) = 5mm

plasterboard (cc l.. n 11) = 3mm

total deduction from base level thickness = 22mm

3 minimum thickness of insulation required

(82-22) = 60mm

Calculation of insulation thickness

Thermal resistance required

e o] = 2.22m°K/W
U 045

Thermal resistance of construction without insulating

material is calculated as follows:

Item of Thermal Thermal

construction Thickness conductivity resistance

[m] [W/mK] [mZK/W]

external surface —_ — 0.06

brick outer leaf 0.1 0.84 012

2 cavities = — 0.36

plasterboard 0.013 0.16 0.08

internal surface — — 0.12

total thermal resistance 0.74

additional resistance to be provided by insulation

(2.22-0.74) = 1.48m°'K/W

minimum thickness of insulation

required (1.48 % 0.04 X 1000) = 60mm

Example 5
Domestic roof (U value 0.25W/m?K)

To determine the thickness of thermal insulation
required for a pitched roof to a dwelling as
shown in the diagram below:

10mm tiles
loft space

thermal insulation
(thermal conductivity
0.040W/mK)

13mm plasterboard ceiling

heat flow

Using Table 5

Using Part 1 of the table:

1 enter column 1 against 0.040 (the thermal condurnvny of
the :nsulann selected) move horizontally to column 2 (for a
U value of 0.25) and read off the base level lhn:kness of
154mm.

Using Part 2 of the table:

2 see how many of the features of construction appear in
olumr ) in the table and add the reductions. In this

case
roof space (column 4) = 7mm
plasterboard ceiling (column &) = 3mm
total deduction from base level thickness = 10mm
3 minimum thickness of insulation required
(154-10) = 144mm
Calculation of insulation thickness
Thermal resistance required

U 025
Thermal resistance of construction without insulating
material is calculated as follows:
Item of Thermal Thermal
construction Thickness conductivity resistance

[m] [W/mK] [meK/W]

external surface — = 0.04
tiles 0.012 0.84 0.01
loft space = — 0.18
plasterboard 0.013 0.16 0.08
internal surface — — 0.10
total thermal resistance 0.41
additional resistance to be provided by insulation
(4.0-0.41) = 3.59mK/W
minimum thickness of insulation
required (3.59 X 0.04 x 1000) = 144mm

Conservation of fuel and power
16

Approved Document




L1

Table 5 Roofs: Insulation thicknesses to achieve 0.25 W/m’K and 0.45 W/m’K

Part 1 Part 2

Thermal Basic insulation Allowable reduction in basic

conductivity of thickness [mm) thickness [mm)] for

insulation material for U value [W/m“K]

(W/mK] 13mm thick
0.25 0.45 Roof space plasterboard ceiling

0.025 97 52 4 2

0.03 116 62 5 2

0.035 135 73 6 3

0.04 154 83 7 a3

0.045 174 94 8 4

0.05 193 104 9 4

Notes Calculation data

Where the thermal conductivity of the insulation material to
be used does not coincide with a value listed in the Table,
then interpolation between values on either side of the
material value may be used.

Where the estimated thickness of insulation does not

coincide with an available thickness, the next greater
thickness should be used.

QOutside plus inside surface resistance = 0.1
Resistance of roof space = 0.18 m"K/W
Thermal conductivity of plasterboard = 0.1

Example 6
Industrial roof (U value 0.45W/m-“K)

To determine the thickness of thermal insulation
required for the roof to an industrial building as
shown in the diagram below:

outer sheeting (no significant
thermal resistance)

» insulating material
(thermal conductivity 0.035W/mK)

roof space

internal lining 13mm thick
(thermal conductivity 0.16W/mK)

heat flow

Using Table 5

Using Part 1 of the table:

1 enter | against 0.035 (the thermal conductivity of
the insulation selected) move horizontally to i (for a
U value of 0.45) and read off the base level thickness of
73mm.

Using Part 2 of the table:

2 see how many of the features of construction appear in
lumns 4 & 5 in the table and add the reductions. In this

case:

roof space (column 4) = 6mm
lining (column 5) = 3mm
total deduction from base level thickness = 9mm
3 minimum thickness of insulation required

(73-9) = 64mm

Calculation of insulation thickness

Thermal resistance required

=1= 1 = 2.22m°K/W
U 045

Thermal resistance of construction without insulating

material is calculated as follows:

Item of Thermal Thermal
construction Thickness conductivity resistance
[m] [W/mK] [m?K/W]
external surface — = 0.04
air space —= — 0.18
internal lining 0.013 0.16 0.08
internal surface — = 0.10
total thermal resistance 0.40

additional resistance to be provided by insulation
(2.22-0.4) = 1.82m’K/W

minimum thickness of insulation

required (1.82 x 0.035 X 1000) = 64mm
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Table 6 Solid floors in contact with ground: Insulation thicknesses to achieve 0.45 W/m2K

Detached building

Thermal Greater dimension of floor [m]
conductivity of -
insulation material Up to 10 10— 15 15.—20 Above 20
[W/mK] — ‘ =
Lesser dimension of floor [m]
'Upto10 [Upto10 10— 15 [Upto10 10— 15 15— 20 | Upto10 Above 10
(£) () (4) (5) (B) (7) (B) (9)
0.025 31 25 15 22 8 . 21 °
0.03 38 30 18 26 10 . 25 .
0.035 44 35 21 31 11 . 29 .
0.04 50 39 24 35 13 . 33 .
0.045 S 44 27 40 14 . 37 .
0.05 63 49 30 44 16 . 41 .
Semi-detached and end terrace buildings
Thermal Greater dimension of floor [m]
conductivity of
insulation material Upto 10 10— 15 15— 20 Above 20
[W/mK] : —
1 Lesser dimension of floor [m] .
Upto10 | Upto10 10— 15 | Upto 10 10— 20 Upto 10 Above 10
\2) () (4) () (o) tr) (8)
0.025 25 21 L 19 . 18 .
0.03 30 20 . 23 . 22 .
0.035 35 29 . 27 . 26 .
0.04 39 38 . 30 . 29 .
0.045 44 37 ° 34 . 33 .
0.05 49 41 o 38 o 37 °
Mid-terrace buildings
Thermal Distance between exposed edges of floor [m] (front to back dimension)
conriiuctivity of
insulati ial
EW/?n?(t]lon i Up to 10 Above 10
0.025 16 °
0.03 19 U
0.035 22 .
0.04 25 .
0.045 29 .
0.05 32 . .
Key

* No insulation need be provided.

No 25 P .
Notet Where the thermal conductivity of the insulation material to

Where the estimated thickness of insulation does not be used does not coincide with a value listed in the Table,
coincide with an available thickness, the next greater then interpolation between values on either side of the
thickness should be used. material value may be used.
Example 7
A detached building (14m X 12m) with a solid heat flow
floor in contact with the ground (U value
0.45W/m°K)
_ , ; : ] screed
To determine the thickness of thermal insulation g itveeind

thermal insulation
(thermal conductivity 0.035W/mK)

a0 aet. T 99 63 100mm dense concrete slab
Using Table 6 R - e alternative position

: . [ i i
Using the upper table for detached buildings enter column 1~ —— —————— =afarinsulation

against 0.035 (the thermal conductivity of the insulation

required for a solid floor in contact with the
ground constructed as shown in the diagram:

selected) move horizontally to colurmin 4 (greater dimension
10-15m, lesser dimension 10-15m) and read off the .
thickness of insulation required of 21mm. Note: See BRE Information Paper IP 3/90 for an alternative
approach
Conservation of fuel and power Approved Document
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Table 7 Suspended ground floors: Insulation thicknesses to achieve 0.45 W/m?K

Detached building

Thermal Greater dimension of floor [m]
conductivity of
insulation material Upto 10 10— 15 15— 20 Above 20
[W/mK] |
Lesser dimension of floor [m]
Upto10 | Upto10 10— 15 [Upto10 10— 15 15— 20 [Upto 10 Above 10
(1) (2) (3) (4) (5) (6) (7) (8) (9Q)
0.025 26 22 12 20 7 L 19 L]
0.03 a1 26 14 24 8 . 23 ®
0.035 36 30 17 28 9 . 27 °
0.04 42 34 19 32 11 . 30 .
0.045 47 39 21 36 12 . 34 °
0.05 52 43 24 40 13 . 38 L4
Semi-detached and end terrace buildings
Thermal Greater dimension of floor [m|
conductivity of —
insulation material Up to 10 10— 15 15— 20 Above 20
[W/mK] —
Lesser dimension of floor [m)]
Upto10 | Upto10 10— 15 | Upto 10 10— 20 Upto 10 Above 10
i) (2) (3) (4) i3] (6] (7) ()
0.025 22 19 . 18 . 18 U
0.03 26 23 . 22 . 21 .
0.035 30 27 . 25 . 25 .
0.04 34 30 . 29 ° 28 .
0.045 39 34 ] 33 . 32 .
0.05 43 38 . 36 ° 35 .
Mid-terrace buildings
Thermal Distance between exposed edges of floor [m)]
conductivity of
i i terial
E%ﬁi‘]’on e Upto 10 Above 10
\ (2) I3)
0.025 16 °
0.03 20 .
0.035 23 o
0.04 26 °
0.045 29 o
0.05 33 L
Key

* No insulation need be provided.

Notes

Where the estimated thickness of insulation does not
coincide with an available thickness, the next greater

thickness should be used.

Where the thermal conductivity of the insulation material to
be used does not coincide with a value listed in the Table,
then interpolation between values on either side of the
material value may be used.

Example 8

A semi-detached building (8m X 7m) with a
suspended ground floor (U value 0.45W/m*K)

To determine the thickness of thermal insulation
required for a suspended timber ground floor
constructed as shown in the diagram:

Using Table 7

Using the middle section of the table for semi-detached

buildings:
enter colum

the insulation selected) move horizontally to -
(greater dimension up to 10m, lesser dimension up to 10m)
and read off the thickness of insulation required of

34mm.

I against 0.040 (the thermal conductivity of

heat flow

, limber decking

insulation material (thermal
conductivity 0.04 W/mK)

timber joists

ventilated subfloor

Note: See BRE Information Paper IP 3/90 for an alternative
approach.
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Table 8 Exposed and semi-exposed floors: Insulation thicknesses to achieve

0.45W/m’K and 0.6W/m’K

Part 1 Part 2

Thermal Basic insulation Allowable reduction in basic

conductivity thickness [mm] thickness [mm] for

of insulation for U value

material [W/mzK] At least 150mm At least At least 10mm

[W/mK] concrete 75 mm wood block
0.45 0.60 slab screed floor finish

0.025 51 38 3 5 2

0.03 61 45 4 6 2

0.035 72 52 5 7 3

0.04 82 60 5 i 3

0.045 92 67 6 8 3

0.05 102 1.5 7 g 4

Notes Calculation data

Where the estimated thickness of insulation does not coincide Outside plus inside surface resistance = 0.18 m’K/W

with an available thickness, the next greater thickness should Thermal conductivity of concrete = 1.13 W/mK

be used. Thermal conductivity of screed = 0.41 W/mK

Thermal conductivity of wood blocks = 0.14 W/mK

Where the thermal conductivity of the insulation material to be
used does not coincide with a value listed in the Table, then
interpolation between values on either side of the material value
may be used.

Example 9
Semi-exposed floor (U value 0.6W/m°K)

To determine the thickness of thermal insulation
required for a semi-exposed floor constructed
as shown in the diagram below:

heat flow

10mm wood block floor finish
-] 75mm screed
thermal insulation
(thermal conductivity 0.025 W/mK)

R

150mm concrete slab

i

Using Table 8

Using Part 1 of the table:

1 enter ! against 0.025 (the thermal conductivity of
the insulation selected) move horizontally to * (for a
U value of 0.6) and read off the base level thickness of
38mm.

Using Part 2 of the table:

2 see how many of the features of construction appear in
in the table and add the reductions. In this

case:
concrete slab = 3mm
screed | jimn £ = 5mm
wood block floor finish imn 6) = 2mm
total deduction from base level thickness = 10mm
3 minimum thickness of insulation required

(38-10) = 28mm

Calculation of insulation thickness
Thermal resistance required
=

U 06

1.67m K/W

Thermal resistance of construction without insulation
material is calculated as follows:

Item of Thermal Thermal

construction Thickness conductivity resistance
[m] [W/mK] [M“K/W]

internal and external

surface — — 0.18

concrete slab 0.15 1518 (6|5

screed 0.075 0.41 0.18

wood blocks 0.01 0.14 0.07

total thermal resistance 0.56

additional resistance to be provided by insulation

(1.67-0.56) = 111meK/W

minimum thickness of insulation

required (1.11 X 0.025 X 1000) = 28mm

Conservation of fuel and power
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CALCULATION PROCEDURE 1

B10 Compared to the Elemental Approach,
Calculation Procedure 1 allows greater flexibility
between the area of glazing and/or the insulation
levels of individual elements in the building
envelope.

B11 The procedure takes no account of heat

gains. If you wish to take heat gains into account,

you should use Calculation Procedure 2.

B12 Examples 10 and 11 illustrate Calculation
Procedure 1 to determine whether a building will
meet the requirements of the Regulations. The
procedure is to calculate the rate of heat loss for:
(a) the proposed building and compare this with,
(b) a notional building of the same size and shape
that complies with the requirements of the
Regulations but noting the glazing constraint in
paragraph 1.14 (page 6).

Example 10

A semi-detached two storey house is to be built
with exposed walls having a U value 0.6W/m?K,
roof 0.35W/m?K and ground floor 0.45W/mK.
The window area is to be 20% of total floor area
and is to be double-glazed. The house
dimensions are 6m X 5m X 2.4m in ceiling
height. Does this house meet the requirements
of the Regulations?

Proposed house
1 Calculate the areas of each element:

total floor area (6 X 5 X 2 floors) =  60m’
window area (20% of 60m?) = 12m?
area of external walling and windows

(5+6+5 x24x2 = 76.8m°
area of exposed walls (76.8-12) = 64.8m¢
area of roof and ground floor (6 X 5) = 30m?

2 Rate of heat loss for the proposed house is calculated
as follows:

Rate of

Element Area Uvalue  heat loss
[m?] [W/m?K] [W/K]

exposed walls 64.8 0.6 38.9
windows 12 28 336
roof 30 0.35 10.5
ground floor 30 0.45 185
total rate of heat loss 96.5

Notional house
1 Calculate the areas of each element:

total floor area (6 X 5 X 2 floors) = 60m°
window area (15% of 60m?) = am?
area of external walling and windows
(5+6+5) xXx24x2 = 76.8m?
area of exposed wall (76.8-9) = 67.8m°
area of roof and ground floor (6 X 5) = 30m?
2 Using the U values in Table 1, and assuming single
glazing, the rate of heat loss for the notional house is
calculated as follows:
Rate of

Element Area U value heat loss

[m?] [W/m?*K] [W/K]
exposed walls 67.8 0.45 30.5
windows 9 57 51.3
roof 30 0.25 7.5
ground floor 30 0.45 135
total rate of heat loss 102.8

The rate of heat loss from the proposed house is less than
that from the notional house, and therefore the
requirements of the Regulations are satisfied.

Example 11

A detached, four storey office building 45m X
13m in plan and height 15m is to be constructed
with 90% window areas having double glazing
with low emissivity coating, but without any
rooflight glazing. The remaining exposed walls
and the roof are to have a U value of 0.6W/mK
and the floor 0.45W/mzK. Does this building
meet the requirements of the Regulations?

Proposed building
1 Calculate the areas of each element:

walling and windows (45 + 45 + 13 + 13) X 15 = 1740 m*
area of windows (90% of 1740) = 1566 m*
area of exposed walls (1740 — 1566) = 174 m?
area of roof and floor (45 X 13) = 585m?°
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2 Rate of heat loss from the proposed building is

calculated as follows:

Rate of

Element Area U valve heat loss

(m] [W/m?K] [W/K]
exposed walls 174 0.6 104.4
windows 1566 20 31320
roof 585 0.6 351.0
ground floor 585 0.45 263.3
total rate of heat loss 3850.7
Notional building
1 Calculate areas of each element:
walling and windows (45 + 45 + 183 + 13) X 15= 1740 m?
area of windows (35% of 1740 m?) = 609 m?
area of exposed wall (1740—609 m?) = 1131 m?
area of roof and floor (45 X 13) = 585 m?

2 Using U values in Table. 1, and assuming single glazing,
the rate of heat loss from the notional building is calculated

as follows:

Rate of
Element Area U Value heat loss

[m] [W/m?2K] [W/K]

exposed walls 1131 0.45 509.0
windows 609 57 3471.3
roof 585 045 2633
ground floor 585 0.45 263.3
total rate of heat loss 45086.9

The rate of heat loss from the proposed building is less
than that from the notional building and therefore the
requirements of the Regulations are satisfied.
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Standards referred to

L1

BS 699: 1984 (1990) Specification for copper
direct cylinders for domestic purposes,
Amendment slip number 1: AMD 5792

2: AMD 6600

BS 1566 Copper indirect cylinders for domestic
pUrposes,
Part 1: 1984 Double feed indirect cylinders,
Amendment slip number 1: AMD 5790

2: AMD 6598
Part 2: 1984 Specification for single feed indirect
cylinders,
Amendment slip number 1: AMD 5791

2: AMD 6601

BS 3198: 1981 Specification for copper hot
water storage combination units for domestic
purposes,
Amendment slip number 1: AMD 4372

2: AMD 6599

BS 5422: 1990 Methods for specifying thermal
insulation materials on pipes, ductwork and
equipment in the temperature range of —40 °C
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