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Only new build and areas that can have the ‘U’ value enhanced have been
considered in the following calculations.

To L1B 2016, LABC Hertfordshire technical note 10 and SAP 2012 version 9.92
October 2013

Area weighted ‘U’ values applied to the elements in the extension of a Notational
extension of the same size and shape that complies with the fabric standards
referred to in paragraph 4.1 of L1B 2016 are taken from Tables listed in LABC
Hertfordshire Technical Note 10 and SAP Table 6.

The Notational extension glazing is taken as 25% of the extension plus all doors and
windows that will be covered by the new extension, and equals 11.23m?

Notational ‘U’ values:

Ground bearing slab = 0.22W/m?K

Solid wall construction = 0.28W/m?K

Cold deck flat roof = 0.18W/m?K New

Double glazed 12mm gap = 1.80W/m?K

Cold deck flat roof = 0.58W/m?K Existing bathroom with 75mm Rockwool

New build ‘U’ values:
The new build ‘U’ insulation values have been taken from manufactures catalogues.

.16W/m?K With 100 thick insulation P/A=1.15

Ground bearing slab 0
0.24W/m?K With 100 thick insulation
0
1

Solid wall construction
Cold deck flat roof 18W/m?K With 100 thick insulation

Double glazed window .80W/m2K

Double glazed 16mm gap = 1.30W/m?K New Argon filled

Cold deck flat roof = 0.22W/m?K Existing bathroom with 200mm Rockwool

Also see Figs 1, 2, 3 and 4 for area calculations.



AREA WEIGHTED COMPARISIONS OF 'U' VALUES

Minimum Required

Area weighted 'U' value for a extension that is

of the same size and shape of the new extention

** See FIG 1
Element U' value | Aream? | W/m?
Ground bearing slab 0.22 21.44 4.7168
Solid wall 0.28 34.90 9.772
Flat roof 0.18 24.70 4.446
Glazing ** 1.80 11.41 20.538
Total 39.4728
Sum of 'U' x Area = 39.47
Sum 'U' x Area / Sum Area = 0.43 W/m’K
39.47 W/m?
As Planned
Area weighted 'U' value for a new extension
Element U' value | Aream? | W/m?
Ground bearing slab 0.16 21.44 3.4304
Solid wall 0.24 29.00 6.96
Flat roof new 0.18 13.90 2.502
Glazing window 1.80 1.00 1.8
Glazing new 1.3 24.00 31.2
TOTAL 45.8924
Sum of 'U' x Area = 45.89
Sum 'U' x Area / Sum Area = 0.51 W/im°K
45.89 W/m®

The above as planned shows a shortfall of 45.8924 - 39.4728

6.42 W/m?2



Improvements to Existing Building Roof

Plan of roof of existing main building = 27.9m?2
Existing Insulation approx. 75mm Rockwool 'U' =0.58

Added Rockwall Insulation 200mm 'U'=0.22
Element U' value | Area m? W/m?
Existing roof 0.58 27.9 16.182
Enhanced Isulation 0.22 27.9 6.138
Difference 10.044

Total heat loss
Total heat loss difference between Minimum Required Notational and as Planned

and as Planned in the extension = -6.42 W/m?
Total heat loss difference between exiting roof with added insulatior  10.044 W/m?
Total heat loss difference between the exiting roof and consequential

Improvements equal a reduction of 10.044 - 6.42 3.62 W/m®
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FLOOR AREA

6.0 x 317 + 3.18 x 0.76 = 21.44m?*
EXPOSED PERIMETER/AREA RATIO

9.18 + 3.170 + 6.0 = 18.35/21.44 = 0.86

FLOOR AREA USED TO DETERMINE 'U' VALUES
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WINDOW 1.00 x 1.50

AREA = 1.5m?2
DOOR 2.00 x 0.85 /
AREA = 1.70m?

WINDOW 1.65 x 1.00
— AREA = 1.65m?

WINDOW 1.45 x 0.80
AREA = 1.16m?

AREA OF FLOOR

6.0 x 3.17 + 3.18 x 0.76 = 21.44m?

25% OF 21.44 = 5.4m’

AREA OF DOORS AND WINDOWS COVERED UP
IN THE EXISTING BUILDING BY NEW EXTENSION.
1.70m*>+ 1.5m%+ 1.65m%+ 1.16m’= 6.01m?

TOTAL GLAZING AREA CONSIDERED = 5.4n? + 6.01m> = 11.41n¢

FLOOR AREA AND GLAZING USED TO DETERMINE PERMITTED
GLAZING AREA OF NOTATIONAL EXTENSION.
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ROOF GLAZED
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AREA = 10.8m?
FIG.3
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6180 3000
WALL AREA = 6.18 x 2.465 — 1.30 x 0.77 = 14.23m’
GLAZED AREA = 3.0 x 2.465 = 7.4m’
BI FOLD DOOR = 2.2 x 3.0 = 6.6m’
GLAZED ROOF AREA = 10.8m”
TOTAL GLAZED AREA = 24m?
TOTAL WALL AREA = 14.23 + 14.8 = 29.00m’
FRONT WALL AND GLAZING AREAS FOR 'U’ VALUES
OF NEW EXTENSION
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Yol
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[a\
AREA OF NOTATIONAL WALL MINUS GLAZING EQUAL TO 25%
OF FLOOR AREA PLUS COVERED WINDOWS AND DOORS.
DETAILS AS FIG.1
9.18 x 2.465 — 11.40 = 11.23m’
FRONT WALL AREA FOR 'U’” VALUES FOR A NOTATIONAL
EXTENSION OF SAME SHAPE AND SIZE THAT COMPLIES
WITH THE FABRIC STANDARDS REFERRED TO IN
PARAGRAPH 4.1 OF AD. L1B 2010
t9]
O
N
N

6000 3600
6.0 x 2.465 = 14.8m? 3.6 x 2.465 = 8.87m?
BACK WALL AREA FOR U’ VALUES END WALL AREA FOR ‘U’ VALUES

TOTAL NOTATIONAL WALL AREA = 11.23 + 14.80 + 8.87 = 34.90m?

WALL AREAS USED TO DETERMINE 'U' VALUES
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6000

ROOF AREAS USED TO DETERMINE 'U’ VALUES OF NEW EXTENSION

ROOF AREAS USED TO DETERMINE 'U' VALUES
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N 3.18 x 2.624 = 8.3m?
© EXISTING BATHROOM ROOF
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6.0 x 3.6 + 3.18 x 0.976 = 24.7m?
ROOF AREA FOR 'U’ VALUES
FOR A NOTATIONAL EXTENSION OF SAME SHAPE AND SIZE
THAT COMPLIES WITH THE FABRIC STANDARDS REFERRED TO
IN PARAGRAPH 4.1 OF A.D. L1B 2010
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3000 3000
36 x 3.0 + 3.18 x 0.976 = 13.9m?
3.6 x 3.0 = 10.8m? GLAZED ARFA




7100
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3925

ROOF AREA

7.1 x 3.93 = 27.9m?

EXISTING BUILDING ROOF AREA USED TO DETERMINE
ENHANCED 'U' VALUES OF ROOF INSULATION
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B D BURT IEng MIED

Rev: Isue B
Job No: Page: lof1l
Section: | COLD ROOF - U-value Prepared By: B D Burt Date: 19/11/2017
GENERAL DATA ROOF DATA
Element type: roof Roof type: standard
Direction of heat flow: upwards
Number of layers: six
Internal surface resistance Ry [m 2 K/W] = 0.10
External surface resistance Ry, [m 2k/W] = 0.04
CALCULATIONS
N° of bridged layers / N° of thermal paths = N/A
Upper limit of resistance R ppe [M 2K/W] = 5.46
Lower limit of resistance Ry, [M 2Kk/w] = 5.46
Total resistance of element Ry [m 2 K/W] = 5.46
Basic U-value of element U, [W/m ’K] = 0.18
Correction for air voids AU, [W/m’K] = 0.000
Correction for fasteners AU; [W/m 2 K] = 0.000 RESULTS
Total corrections AU, + AU; [W/m 2K] = <3% Final U-value of element Uy, [W/m K] = 0.18
Total element thickness [mm] = 193 Minimum mass of element [kg/m?] = N/A
Internal surface, R, [m 2k/W] = 0.10
- Material type:! continuous material (loft) Thickness [mm] = 18 Air: Fixings:
02 Material:} plywood Ther. conductivity K= 0.130
3 N/A Thermal resistance R=0.138
~ Material type:| airspace Thickness [mm] = 50 Air: Fixings:
§ Material:} slightly ventilated air layer ( <=300mm) Ther. conductivity K =
3 N/A Thermal resistance R= 0.082
™ Material type:! continuous insulation Thickness [mm] = 50 Air: Fixings:
‘1;’ Material:: Xtratherm Safe-R Ther. conductivity K= 0.020
3 N/A Thermal resistance R=  2.500
< Material type:! continuous material (loft) Thickness [mm] = 12,5  Air: Fixings:
!‘1;{ Material:} plasterboard Ther. conductivity K= 0.250
3 N/A Thermal resistance R= 0.050
n Material type:! continuous insulation Thickness [mm] = 50 Air: Fixings:
‘1;’ Material:} Xtratherm Safe-R Ther. conductivity K= 0.020
3 N/A Thermal resistance R=  2.500
© Material type:! continuous material (loft) Thickness [mm] = 12,5  Air: Fixings:
!‘1;{ Material:! plasterboard Ther. conductivity K= 0.250
3 N/A Thermal resistance R= 0.050

* - indicates bridged layer.

External surface, R_ [mZK/W] = 0.04

calculations are based on BS EN ISO 6946, BS EN ISO 13370,
BRE 443 and BRE 497 etc.




B D BURT IEng MIED

Rev: Isue B
Job No: Page: 20f3
Section: | EXTERNAL BLOCK WALL - U-value Prepared By: B D Burt Date: 19/11/2017
GENERAL DATA
Element type: external wall
Direction of heat flow: horizontal
Number of layers: five
Internal surface resistance Rg; [m 2 K/W] = 0.13
External surface resistance Ry, [m 2k/W] = 0.04
CALCULATIONS
N° of bridged layers / N° of thermal paths = 2/4
Upper limit of resistance R ppe [M 2k/W] = 4.47
Lower limit of resistance Ry, [M 2Kk/w] = 3.89
Total resistance of element Ry [m 2 K/W] = 4.18
Basic U-value of element U, [W/m ’K] = 0.24
Correction for air voids AU, [W/m’K] = 0.000
Correction for fasteners AU; [W/m 2 K] = 0.000 RESULTS
Total corrections AU, + AU; [W/m 2K] = <3% Final U-value of element Uy, [W/m K] = 0.24
Total element thickness [mm] = 312.5 Minimum mass of element [kg/m 2] = 139
Internal surface, R, [m 2k/W] = 0.13
- Material type:! continuous material Thickness [mm] = 20 Air: Fixings:
02 Material:} render Ther. conductivity K= 0.570
3 N/A Thermal resistance R=0.035
- Material type:i block in mortar (laid flat) Thickness [mm] = 215  Air: Fixings:
a; Material:} Thermalite Turbo Ther. conductivity K= 0.110
8 N/A Thermal resistance R= 1.955
&2 Material type:! plaster dabs Thickness [mm] = 15 Air: Fixings:
’q; Material:} airspace between plaster dabs Ther. conductivity K= 0.430
8 N/A Thermal resistance R = 0.035
< Material type:! continuous insulation Thickness [mm] = 50 Air: Fixings:
!‘1;{ Material:; Xtratherm Safe-R Ther. conductivity K= 0.020
3 N/A Thermal resistance R=2.500
o) Material type:; continuous material Thickness [mm] = 12.5  Air: Fixings:
‘1;’ Material:} plasterboard Ther. conductivity K= 0.250
S N/A Thermal resistance R=0.050
* - indicates bridged layer. External surface, R [mZK/W] = 0.04

Calculations are based on BS EN ISO 6946, BS EN ISO 13370,
BRE 443 and BRE 497 etc.




B D BURT IEng MIED

Rev: Issue A
Job No: Page: 1of3
Section: | SLAB FLOOR - U-value Prepared By: B D Burt Date: 09/11/2017

GENERAL DATA SLAB-ON-GROUND FLOOR DATA
Element type: slab-on-ground floor Soil type: clay or silt
Direction of heat flow: downwards Perimeter exposed to external environment [m] = 24.70
Number of layers: two External wall thickness [m] = 0.22
Internal surface resistance R [m° K/W] = 0.17 Ground floor area [m*] = 21.44
External surface resistance Ry, [m 2 K/W] = 0.00 Equivalent thickness of floor d, [m] = 7.35
Characteristic dimension of floor B' [m] = 1.736032389
CALCULATIONS U-value of floor without edge insul. Uy [W/m 2 K] = 0.18
N° of bridged layers / N° of thermal paths = N/A Edge insulation type:  vertical
Upper limit of resistance Rpper [M 2 K/W] = 4.72 Depth of vertical edge insulation [m] = 0.20
Lower limit of resistance Rygye, [M° K/W] = 4.72 U-value of floor with edge insul. Uy, [W/m° K] = 0.18
Total resistance of element Ry [m 2 K/W] = 4.72 Note: Layers like slab, screed etc are already allowed for.
Basic U-value of element Upsyc [W/m*K] = 0.21 1’\'lr?;eclelotex Handy Guide states 'U' value of 0.16 this value will be used
Correction for air voids AU, [W/mZK] = 0.000
Correction for fasteners AU; [W/m 2 K] = 0.000 RESULTS
Total corrections AU, + AU¢ [W/m 2K] = <3% Final U-value of element Uy, [W/m 2K] = 0.18
Total element thickness [mm] = 100 Minimum mass of element [kg/m?’] = N/A
Internal surface, R [mZK/W] = 0.17
- Material type:! continuous insulation Thickness [mm] = 100  Air: Fixings:
02 Material:} Celotex GA4000 Ther. conductivity K= 0.022
3 N/A Thermal resistance R=  4.545
& Material type:! edge insulation Thickness [mm] = 25
g Material:| Celotex GA4000 Ther. conductivity K= 0.022
3 N/A Thermal resistance R= 1.136
* - indicates bridged layer. External surface, R_ [m 2 K/W] = 0.00

calculations are based on BS EN ISO 6946, BS EN ISO 13370,
BRE 443, BRE 497 etc.




Safe-R ‘ SR Insulated Plaster Board

Xtratherm Safe-R is a superior performance rigid
insulation with enhanced fire performance, consisting Density (Foam Core)
of a Class ‘O’ phenolic foam core with negligible smoke 45 (Kg/m?)

obscuration. Safe-R is faced with low emissivity Compressive Strength
_ . . 125 (kP
aluminium facings both sides, and has a thermal e
conductivity as low as 0.020W/mK. Water Vapour Resistivity
>100 (MNs/gm)

Thermal Conductivity
Thermal Lining Insulation 0.020 — 0.023 (W/mK)

Xtratherm Safe-R Thermal Liner SR/TB-MF  An important factor when dry lining a wall
is a composite insulated panel of Xtratherm is to provide fire stops along the top and
Phenolic core with a foil face one side bottom of each sheet and around all openings
bonded to plasterboard for mechanically  (Doors & Windows etc). These are provided
fixing to internal walls. SR/TB-MF is designed by the timber battens and prevent fire,

Service Temperature
-20 to +100 (°C)

to provide high levels of thermal insulation  penetrating behind the insulation layer, it also
and dry lining in one operation for suitable  helps to prevent thermal looping.
masonry walls, sloped rafters and ceilings o Length (mm)
in new build and refurbishment situations. ~ Specification Clause 2400
The insulated dry lining insulation shall be .

General Xtratherm Safe-R SR/TB (MF) _ _ _mm Y\gggh (mm)
The joints between Xtratherm ST/TB-MF manufactured to BS EN 13166:2008 by
boards should be taped and filled in accordance ~ Xtratherm, comprising a CFC/HCFC free Thickness (mm)
with drylining good practice. The Safe-R rigid Phenolic core between low emissivity Plasterboard 12.5mm-+
Thermal Liner boards achieve a resistance  foil facings. To be installed in accordance 25,30,40,50, 60,75, 80,90, 100
greater than 100MN.s/g. Improved vapour  with instructions issued by Xtratherm. “Other sizes available subject
resistivity when required, can be provided Refer to NBS clause K10 205. to quantity and lead time.

. Note: Standard product supplied
with two coats of Drywall Sealer. UK - tapered edge -12.5mm only

Xtratherm Safe-R

Typical R-values

40mm
R-value: 1.739

50mm
R-value: 2.381

60mm
R-value: 2.857

75mm
R-value: 3.752

80mm
R-value: 3.810

100mm
R-value: 5.000




Concrete slab floors

Use Celotex GA4000 and Celotex XR4000 high
performance insulation in concrete slab floor
applications to minimise insulation thickness
and give the following benefits:

e Easy-to-cut boards to fit in most spaces

e Provides reliable long term energy savings =
for buildings M T
e (B

Excellent dimensional stability

e No thermal bridging at floor edges

e Tightly butted joints for insulation continuity

U-value calculation: ground floor - concrete slab

Perimeter / area rati

XR4200 0.07 0.08 0.09 0.09 0.09 0.09 0.10 0.10 0.10 0.10
XR4165 0.07 0.09 0.10 o o o o o 0.12 0.12
XR4150 0.08 0.10 on on 0.12 0.12 0.12 0.12 0.13 0.13
XR4140 0.08 0.10 on 0.12 0.12 0.13 0.13 0.13 0.13 0.13
XR4130 0.08 on 0.12 0.13 0.13 0.14 0.14 0.14 0.14 0.14
XR4120 0.09 o 013 013 0.14 0.14 0.15 0.15 0.15 0.15
XR4110 0.09 0.2 0.13 0.14 0.15 0.15 0.16 0.16 0.16 0.16
GA4080 on 0.14 0.16 0.18 0.19 0.19 0.20 0.20 0.21 0.21
GA4060 0.12 0.17 0.20 0.21 0.23 0.24 0.24 0.25 = =

Based on 65mm screed and 25mm insulation as perimeter upstand

Premium performance Celotex FI5000 available
in this application. Visit celotex.co.uk/FI5000

for more information.

16 | The Celotex Handy Guide
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Roll, Twin Roll and Rollbatt

Advantages

= Multi-application products

* Provides superb fit

= QOutstanding thermal and acoustic properties
= Exceptional fire resistance

* Rollis easy to cut for use between joist spacings
= Rollbatt is pre-cut in 400 and 600mm widths

= Twin Roll can be used as a single 200mm layer
over joists or separated for use as a 100mm roll
between joists.

Standards and approvals

All ROCKWOOL Roll products conform to BS EN
13162:2012 “Specification for factory-made mineral
wool products.’

Fire classifications
AlL ROCKWOOL Roll products achieve a reaction to fire
classification of A1 as defined in BS EN 13501-1.

Packaging

Roll, Twin Roll and Rollbatt are supplied palletised and
protected by a waterproof covering which allows the
product to be stored outside.

Dimensions

Roll

ROCKWOOL Roll is manufactured at a width of
1200mm. The packaging provides cutting guidelines
for 400mm or 600mm width requirements and the use
of a long serrated blade will ensure that it is cut to the
desired measurements. Roll is available in a range of
3 thicknesses, 150, 170 and 220mm.

Twin Roll

Twin Roll is manufactured as one 200mm roll, which
has been pre-cut down the middle to create the option
of 2x 100mm rolls in one package.

Rollbatt

ROCKWOOL Rollbatt is supplied pre-cut to 400mm
(x3) or 600mm (x2) widths in 100mm, 150mm and
170mm thicknesses.

Table 1
Thickness Roll length Area
(mm) (mm) m?/pack
100 Rollbatt 4800 5.76
150 Roll/Rollbatt 3650 4.38
170 Roll/Rollbatt 3200 3.84
200 Twin Roll (2x100) 2750 (x2) 6.60
220 Roll 2500 3.00

Compatibility

All ROCKWOOL Roll products (Roll, Twin Roll and
Rollbatt) will not react with any metal components in
the loft, nor will it cause loss of plasticiser from PVC
cables and pipes.

Performance

Thermal
ROCKWOOL Roll, Twin Roll and Rollbatt products have
a thermal conductivity (k value) of 0.044W/mK.

Acoustic

The incorporation of ROCKWOOL Roll, Twin Roll
or Rollbatt within suitably designed constructions
provides improved levels of sound reduction.

ROCKWOOL CREATE AND PROTECT®



THERMALITE

a Forterra brand

Technical Datasheet Thermalite Turbo

Turbo

External Walls - Foundations ¢ Partitions

Turbo offers very high thermal insulation properties and is therefore ideal

KEY DATA . L . .
for external solid wall applications (min. block thickness 215mm) where
Strength low U-values are required.
2.9N/mm?
Thermal * Available |.n Iarge format
conductivity * For use with thin layer mortar
0.11W/m.K * Use only in soils up to Design Sulfate Class DS 3* below ground
Density Working dimensions
470Kg/m?®

Face dimensions (mm) 440 x 215, 440 x 430*
Thickness and weights
Face dimensions (mm) 440 x 215, 440 x 430*

Thickness (mm) 100 115+ 125+ 130+ 140+ 150 190+ 200¢ 215 265 300
Weight' (kg) 46 53 5.7 6.0 6.4 6.9 8.7 9.2 9.8 121 1387

Properties

Mean compressive strength not less than 2.9N/mm?
Design thermal conductivity (A) 0.11W/m.K

Dry thermal conductivity value: (Ayq 4y, uni) 0.10W/m.K

Specified gross dry density 470kg/m?

Weights quoted are based on 3% equilibrium moisture content. For typical as-received weights the above figures should be
increased by a further 20%. This is however dependent on climatic and storage conditions.

* May be used in situations described in Table 13 of BS 5628: Part 3 A1, A2 but not in situations described in A3 (no longer current
but still cited in the Building Regulations).

+

Forterra Email: asktechnical@forterra.co.uk

Manufactured to special order only.

222 Peterborough Road, Whittlesey, Cambridgeshire PE7 1PD Follow: @ForterraUK
Tel: 0330 123 1018 Fax: 01733 206040 Web: forterra.co.uk




