
Psi  �  
(W/mK)

L x �

a
Ground floor junction with 
wall.

Calculated 17.76 -0.1039 -1.845

b Ground floor threshold. Calculated 3.1 -0.1031 -0.320

c
Gable wall junction with new 
external infill wall (plan).

Calculated 4.8 0.1020 0.490

d

New external infill wall 
junction with intermediate 
floor of apartment 
above/below.

Calculated 9.76 0.0340 0.332

e
Gable junction with 
intermediate floor of 
apartment above/below.

Calculated 8.9 0.0365 0.325

f

Ope Lintel, combined with 
wall junction with 
intermediate floor of 
apartment above.

Calculated 6.42 0.0076 0.049

g Ope Sill. ACD 2.22  Ope - Sill 3.32 0.1090 0.362

h Ope Jamb. ACD 2.21 Ope - Jamb () 14.4 0.0910 1.310

i
Party wall junction with new 
external infill wall.

Calculated 4.8 0.0312 0.150

j
Party wall through ground 
floor

ACD G.05.1 Solid Masonary Separating Wall through 
ground floor.

8.9 0.2010 1.789

k
Partition wall junction with 
new external infill wall.

ACD 2.06 Masonry Partition Wall 4.8 0.0000 0.000

l
Partition wall through ground 
floor

ACD G.05.2 Solid Masonry Partition Wall through ground 
floor

8.9 0.1380 1.228

m
Roof parapet junction with 
new external infill wall.

Calculated 0 0.2293 0.000

o
Ope lintel combined with roof 
parapet junction

Calculated 0 0.0160 0.000

q
Intermediate floor junction 
with ope threshold.

Calculated 2.2 0.0272 0.060

r
Ope lintel combined with 
intermediate floor junction 
with ope threshold above.

Calculated 0 0.0039 0.000

�  (L x � ) = 3.929

�  Areaexp = 103.290

y factor = 0.038

Default Psi Values

Apartment 1 - Psi Values and y-factor

Description
Source (Either calculated using Therm modelling or in 

compliance with Acceptable Construction Details, 
TGD L 2011,Table D2 - Section 2 External Insulation.)

Lengths 
(m)

LTB 
Junction

�1�2�3�4�5�6�7�8

�9 �1�0

�1�1

�1�2

�1�3

�1�4

�1�5

�1�6

�p�l�a�n�t� �r�o�o�m

�c�a�r�p�a�r�k

�b�i�c�y�c�l�e� �s�t�o�r�a�g�e� �/� �c�o�m�p�o�s�t� �a�n�d� �r�e�c�y�c�l�i�n�g� �a�r�e�a

�e�n�t�r�a�n�c�e
�f�o�y�e�r�g�r�e�e�n� �h�o�u�s�e

�5�3�.�5�m�2

�7�2�m�2

�7�0�m�2

�1�0�7�m�2

�1 �2 �3 �4 �5 �6 �7 �8 �9 �1�0

�1�1

�1�2

�1 �2 �3 �4 �5 �6 �7 �8 �9 �1�0

�1�1

�1�2

�1 �2 �3 �4 �5 �6 �7 �8 �9 �1�0

�1�1

�1�2

�1 �2 �3 �4 �5 �6 �7 �8 �9 �1�0

�1�1

�1�2

�1

�2

�3

�4

�5

�6

�7

�8

�9

�1�0

�1�1

�1�2

�1

�2

�3

�4

�5

�6

�7

�8

�9

�1�0

�1�1

�1�2

�1

�2

�3

�4

�5

�6

�7

�8

�9

�1�0

�1�1

�1�2
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Documentation of the component 11. April 2013
Thermal transmittance (U-value) according to BS EN ISO 6946
Source: own catalogue - External walls
Component: Glover - External MW on Rockwool Filled Stud

Calculated with BuildDesk 3.4.5

OUTSIDE INSIDE

This illustration of inhomogeneous layers is provided only to assist in 
visualising the arrangement.

On the basis of the given information about the inhomogeneous layers, it is not 
possible to estimate how and where bearing elements intersect each other. It 
was assumed that the layers intersect crosswise. The size of the areas was 
calculated corresponding to their percentage of the whole area.

Assignment:   External wall

Manufacturer Name Thickness
[m],

number

Lambda
[W/(mK)]

Q R
[m²K/W]

Rse 0.0400
1 BS EN 12524 Render, lime and sand 0.0120 0.800 0.0150
2 Brillux Mineral Wool 

External Insulation Board 
Brillux Mineral Wool External Insulation Board 0.2000 0.040 5.0000

Air gaps Level 1: dU'' = 0.01 W/(m²K)
3 BS EN 12524 Plywood [500 kg/m³] 0.0180 0.130 0.1385
4 BS EN 12524 Breather membrane 0.0001 0.170 0.0006
5 Inhomogeneous material 

layer 
consisting of: 0.1400 ø 0.045 3.0803

5a Rockwool Ltd  Flexi 140mm 400mm wide 89.00 % 0.035 -
Air gaps Level 1: dU'' = 0.01 W/(m²K)

5b BS EN 12524 Softwood Timber [500 kg/m³] 11.00 % 0.130 -
6 BS EN 12524 Oriented strand board (OSB) 0.0200 0.130 0.1538
7 Inhomogeneous material 

layer 
consisting of: 0.0250 ø 0.138 0.1811

7a BS EN ISO 6946  Unventilated air layer: 25 mm, horiz. heat flow 89.00 % 0.139 -
7b BS EN 12524 Softwood Timber [500 kg/m³] 11.00 % 0.130 -
8 Knauf Drywall Knauf Wallboard 0.0125 0.160 0.0781

Rsi 0.1300
0.4276
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Documentation of the component 11. April 2013
Thermal transmittance (U-value) according to BS EN ISO 6946
Source: own catalogue - External walls
Component: Glover - Gable Wall - Type ID04

Calculated with BuildDesk 3.4.5

OUTSIDE INSIDE

Assignment:   External wall

Manufacturer Name Thickness
[m],

number

Lambda
[W/(mK)]

Q R
[m²K/W]

Rse 0.0400
1 BS EN 12524 Render, lime and sand 0.0120 0.800 0.0150
2 Brillux Mineral Wool 

External Insulation Board 
Brillux Mineral Wool External Insulation Board 0.2000 0.040 5.0000

Air gaps Level 1: dU'' = 0.01 W/(m²K)
3 Generic Building Materials Brick inner leaf & Mortar outer leaf (f = 0.000 / 

automatic disregarding acc. BRE 4.4.3)
0.1020 0.560 0.1821

4 Ecobead Platinum 
(Pumped Cavity EPS Bead) 

Ecobead Platinum (Pumped Cavity EPS Bead) 0.0700 0.033 2.1212

Air gaps Level 1: dU'' = 0.01 W/(m²K)
5 Generic Building Materials Concrete block (dense) inner leaf (1800 kg/m³) & 

Mortar outer leaf (f = 0.000 / automatic 
disregarding acc. BRE 4.4.3)

0.2150 1.130 0.1903

6 BS EN 12524 Gypsum plastering 0.0200 0.570 0.0351
Rsi 0.1300

0.6190

RT  = Rsi  +  Ri  + Rse  = 7.71 m²K/W 
Correction to U-value for according to delta U

[W/(m²K)]
Air gaps BS EN ISO 6946 Annex D 0.005

0.005

U =  1/RT  +  U  = 0.13 W/(m²K)  

Q .. The physical values of the building materials has been graded by their level of quality. These 5 levels are the following
.. A: Data is entered and validated by the manufacturer or supplier. Data is continuously tested by 3rd party.
.. B: Data is entered and validated by the manufacturer or supplier. Data is certified by 3rd party
.. C: Data is entered and validated by the manufacturer or supplier.
.. D: Information is entered by BuildDesk without special agreement with the manufacturer, supplier or others.
.. E: Information is entered by the user of the BuildDesk software without special agreement with the manufacturer, supplier or

others.

Umax = 0.60 W/(m²K) U = 0.13 W/(m²K) RT= 7.71 m²K/W

Source of Umax value:   

 

Ireland Technical Guidance Document Dwellings 2007 Dwellings Material Alterations Table 5 column 3
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Documentation of the component 11. April 2013
Thermal transmittance (U-value) according to BS EN ISO 6946
Source: own catalogue - External walls
Component: Glover - Gable Wall Fin - Type ID05

Calculated with BuildDesk 3.4.5

OUTSIDE INSIDE

Assignment:   External wall

Manufacturer Name Thickness
[m],

number

Lambda
[W/(mK)]

Q R
[m²K/W]

Rse 0.0400
1 BS EN 12524 Render, lime and sand 0.0120 0.800 0.0150
2 Brillux Mineral Wool 

External Insulation Board 
Brillux Mineral Wool External Insulation Board 0.2000 0.040 5.0000

Air gaps Level 1: dU'' = 0.01 W/(m²K)
3 Generic Building Materials Brick inner leaf & Mortar outer leaf (f = 0.000 / 

automatic disregarding acc. BRE 4.4.3)
0.1020 0.560 0.1821

4 Ecobead Platinum 
(Pumped Cavity EPS Bead) 

Ecobead Platinum (Pumped Cavity EPS Bead) 0.0700 0.033 2.1212

Air gaps Level 1: dU'' = 0.01 W/(m²K)
5 Generic Building Materials Concrete block (dense) inner leaf (1800 kg/m³) & 

Mortar outer leaf (f = 0.000 / automatic 
disregarding acc. BRE 4.4.3)

0.1000 1.130 0.0885

6 Generic Building Materials Brick inner leaf & Mortar outer leaf (f = 0.000 / 
automatic disregarding acc. BRE 4.4.3)

0.1020 0.560 0.1821

7 BS EN 12524 Gypsum plastering 0.0200 0.570 0.0351
Rsi 0.1300

0.6060

RT  = Rsi  +  Ri  + Rse  = 7.79 m²K/W 
Correction to U-value for according to delta U

[W/(m²K)]
Air gaps BS EN ISO 6946 Annex D 0.005

0.005

U =  1/RT  +  U  = 0.13 W/(m²K)  

Q .. The physical values of the building materials has been graded by their level of quality. These 5 levels are the following
.. A: Data is entered and validated by the manufacturer or supplier. Data is continuously tested by 3rd party.
.. B: Data is entered and validated by the manufacturer or supplier. Data is certified by 3rd party
.. C: Data is entered and validated by the manufacturer or supplier.
.. D: Information is entered by BuildDesk without special agreement with the manufacturer, supplier or others.
.. E: Information is entered by the user of the BuildDesk software without special agreement with the manufacturer, supplier or

others.

Umax = 0.60 W/(m²K) U = 0.13 W/(m²K) RT= 7.79 m²K/W

Source of Umax value:   

 

Ireland Technical Guidance Document Dwellings 2007 Dwellings Material Alterations Table 5 column 3
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Documentation of the component 11. April 2013
Thermal transmittance (U-value) according to BS EN ISO 6946
Source: own catalogue - External walls
Component: Glover - External MW on Rockwool Filled Stud

Calculated with BuildDesk 3.4.5

RT  = (RT ' +  RT '')/2  = 9.06 m²K/W 
Correction to U-value for according to delta U

[W/(m²K)]
Air gaps BS EN ISO 6946 Annex D 0.004

0.004

U =  1/RT  +  U  = 0.11 W/(m²K)  

Q .. The physical values of the building materials has been graded by their level of quality. These 5 levels are the following
.. A: Data is entered and validated by the manufacturer or supplier. Data is continuously tested by 3rd party.
.. B: Data is entered and validated by the manufacturer or supplier. Data is certified by 3rd party
.. C: Data is entered and validated by the manufacturer or supplier.
.. D: Information is entered by BuildDesk without special agreement with the manufacturer, supplier or others.
.. E: Information is entered by the user of the BuildDesk software without special agreement with the manufacturer, supplier or

others.

Umax = 0.60 W/(m²K) U = 0.11 W/(m²K) RT= 9.06 m²K/W

Source of Umax value:   

 

Ireland Technical Guidance Document Dwellings 2007 Dwellings Material Alterations Table 5 column 3
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CERTIFICATE NO. 05/0226 
 
EcoBead Ltd., 75 Springvale Road, 
Doagh, Co. Antrim BT39 0SS. 
 
Tel: 028 93340203 Fax: 028 93341159 
 
 

CI/SfB (21) K 

EcoBead & EcoBead Platinum Cavity Wall 
Insulation Systems 

 
Isolent de murs à double parol 

Kerndämm ung 

The Irish A grément Board is designated by Government to issue European Technical Approvals.  
 

Irish Agrément Board Certificates establish proof that the certified products are ‘proper material s’  suitable for 
their intended use under Irish site conditions, and in accordance with the Buil din g Regula tions 1997 to 2002.  

 

The Irish A grément Board operates in association with 
the National S tandard s Authorit y of Ireland (NSAI) as the National Member of UEAtc. 

Readers are advised to check t hat this Certific ate has  not been withdra wn or superse ded by a later iss ueby cont acti ng the  
Irish Agrément Board, NS AI, Glasnevin, Dublin 9 or onl ine at www.irishagreme ntboard.c om/certs.ph p?no=050226. 

 
PRODUCT DESCRIPTION: 
This Certificate relates to the EcoBead and EcoBead 
Platinum Cavity Wall Insulation Systems. EcoBead and 
EcoBead Platinum Cavity Wall Insulation consist of an 
expanded polystyrene material which is injected in bead 
form with a binding agent into the cavity walls. It is used 
to reduce the thermal transmittance of completed, new 
or existing cavity walls with masonry inner and outer 
leaves. 
 
This Certificate certifies compliance with the 
requirements of the Building Regulations 1997 to 2002. 

 
This Certificate is a confirmation of BBA Certificate No. 
04/4167 issued by the British Board of Agrément, PO 
Box 195, Bucknalls Lane, Garston, Watford WD25 9BA. 
 
USE: 
The product is used for the thermal insulation of new or 
existing masonry walls up to 12 meters in height, subject 
to the conditions contained in Part 3 of this Certificate. It 
also facilitates the control of surface and interstitial 
condensation in walls. The current Building Regulations 
requirements can be met with this product, as shown in 
Table 1. 
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TECHNICAL APPROVALS FOR CONSTRUCTION

APPROVAL
INSPECTION
TESTING
CERTIFICATION

Brillux GmbH & Co. KG
Weseler Straße 401
48163 Münster
Germany
Tel: 00 49 (0) 25 17 18 81 58
Fax: 00 49 (0) 25 17 18 85 82 20
e-mail: export@brillux.com
website: www.brillux.de or www.brillux.com

British Board of Agrément tel: 01923 665300
Bucknalls Lane fax: 01923 665301
Garston, Watford e-mail: mail@bba.star.co.uk
Herts WD25 9BA website: www.bbacerts.co.uk©2011

The BBA is a UKAS accredited certification body — Number 113. The schedule of the current scope of accreditation for product certification is 
available in pdf format via the UKAS link on the BBA website at www.bbacerts.co.uk

Readers are advised to check the validity and latest issue number of this Agrément Certificate by either referring to the BBA website or contacting the BBA direct.

BRILLUX EXTERNAL WALL INSULATION SYSTEMS

BRILLUX ETICS MW POWDER SYSTEM

PRODUCT SCOPE AND SUMMARY OF CERTIFICATE

This Certificate relates to the Brillux ETICS MW Powder 
System, for use on walls of solid masonry construction 
up to 18 metres in height. The system incorporates 
specific reinforced renders and insulation, and can be 
used on domestic and non-domestic buildings to enable, 
or contribute to enabling, a wall construction to meet 
the thermal performance requirements of the appropriate 
building regulations.

AGRÉMENT CERTIFICATION INCLUDES:
• factors relating to compliance with Building 

Regulations where applicable
• factors relating to additional non-regulatory 

information where applicable
• independently verified technical specification
• assessment criteria and technical investigations
• design considerations
• installation guidance
• regular surveillance of production
• formal three-yearly review.

KEY FACTORS ASSESSED

Thermal performance — use of the system can enable a construction to meet, or contribute to meeting, the Building 
Regulations (see section 5).
Mechanical resistance and stability — a correctly designed system will have adequate resistance to wind loads 
(see section 6).
Properties in relation to fire — the insulation system has the Euroclass given in section 7.
 

Agrément Certificate
11/4832

Product Sheet 3

The BBA has awarded this Agrément Certificate to the company named above for the system described herein. 
This system has been assessed by the BBA as being fit for its intended use provided it is installed, used and 
maintained as set out in this Certificate.

On behalf of the British Board of Agrément

            

Date of First issue:  24 May 2011 Brian Chamberlain Greg Cooper

  Head of Approvals — Engineering Chief Executive
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TECHNICAL APPROVALS FOR CONSTRUCTION

APPROVAL
INSPECTION
TESTING
CERTIFICATION

Sika Limited
Business Unit Contractors – Roofing
Robberds Way
Bowthorpe
Norwich
Norfolk NR5 9JF
Tel: 01603 748985  Fax: 01603 743054
e-mail:sarnafilroofing@uk.sika.com
website:www.sarnafil.co.uk

British Board of Agrément tel: 01923 665300
Bucknalls Lane fax: 01923 665301
Garston, Watford e-mail: mail@bba.star.co.uk
Herts WD25 9BA website: www.bbacerts.co.uk©2012

The BBA is a UKAS accredited certification body — Number 113. The schedule of the current scope of accreditation for product certification is 
available in pdf format via the UKAS link on the BBA website at www.bbacerts.co.uk

Readers are advised to check the validity and latest issue number of this Agrément Certificate by either referring to the BBA website or contacting the BBA direct.

SARNAFIL WATERPROOFING SYSTEMS

SARNAFIL PROTECTED ROOF WATERPROOFING SYSTEMS

PRODUCT SCOPE AND SUMMARY OF CERTIFICATE

This Certificate relates to Sarnafil Protected Roof 
Waterproofing Systems, comprising single-ply polymeric 
sheets, for use in loose-laid and ballasted roof 
waterproofing applications, inverted roofs, green roofs 
and roof gardens and terraces on flat roofs.

AGRÉMENT CERTIFICATION INCLUDES:
• factors relating to compliance with Building 

Regulations where applicable
• factors relating to additional non-regulatory 

information where applicable
• independently verified technical specification
• assessment criteria and technical investigations
• design considerations
• installation guidance
• regular surveillance of production
• formal three-yearly review.

KEY FACTORS ASSESSED
Weathertightness — the membranes will resist the passage of moisture to the inside of the building (see section 5).
Properties in relation to fire — in the opinion of the BBA, the systems, when used in a suitable specification, will 
enable a roof to be unrestricted under the Building Regulations (see section 6).
Resistance to wind uplift — tests results indicate that the systems will enable a roof to be unrestricted under the 
Building Regulations (see section 7).
Resistance to foot traffic — the systems will accept regular foot traffic and associated loads without damage 
(see section 8).
Resistance to penetration of roots — the membranes will adequately resist plant root penetration (see section 9).
Durability — under normal service conditions, Sarnafil G and Sarnafil TCG/TG66 roofing systems will provide 
durable waterproof coverings with service lives in excess of 35 years and 25 years respectively (see section 11).

Agrément Certificate
08/4530

Product Sheet 1

The BBA has awarded this Agrément Certificate to the company named above for the systems described 
herein. These systems have been assessed by the BBA as being fit for their intended use provided they are 
installed, used and maintained as set out in this Certificate.

On behalf of the British Board of Agrément

            
Date of First issue:  13 January 2012 Simon Wroe Greg Cooper

Originally certificated on 27 March 2008 Head of Approvals — Materials Chief Executive

The BBA has awarded this Agrément Certificate for Kingspan Thermafloor TF70 to Kingspan Insulation Ltd
as fit for its intended use provided it is installed, used and maintained as set out in this Agrément
Certificate.

On behalf of the British Board of Agrément

Date of First issue:  20 July 2007 Greg Cooper:  Chief Executive

Kingspan Insulation Ltd
Pembridge
Leominster
Herefordshire HR6 4LA
Tel: 0870 8508555  Fax: 0870 8508666
e-mail: info.uk@insulation.kingspan.com
website: www.insulation.kingspan.com

Agrément Certificate

No 07/4450

PRODUCT SHEET 1 — KINGSPAN THERMAFLOOR TF70 

CI/SfB

(27.9) Ln6

This Certificate relates to Kingspan Thermafloor TF70,
comprising rigid polyisocyanurate board for use on
ground-supported or suspended concrete ground floors is
also suitable for use between the joists of suspended
timber ground floors.

THIS CERTIFICATE INCLUDES:
• factors relating to compliance with UK Building

Regulations where applicable
• factors relating to additional non-regulatory

information where applicable
• independently verified technical specification
• assessment criteria and technical investigations
• design considerations
• installation guidance
• regular surveillance of production
• formal three-yearly review.

British Board of Agrément tel: 01923 665300
Bucknalls Lane fax: 01923 665301
Garston, Watford e-mail: mail@bba.star.co.uk
Herts WD25 9BA website: www.bbacerts.co.uk©2007

PRODUCT SCOPE AND SUMMARY OF CERTIFICATE

Page 1 of 12

KEY FACTORS ASSESSED
Thermal performance — the product can contribute to enabling a building to achieve the requirement of national
target carbon emission rates. The thermal conductivity (� 90/90 value) of the product is declared by the manufacturer to
be 0.023 Wm –1K–1 for board thicknesses up to 120 mm (see section 4).
Condensation — the product can adequately limit the risk of surface condensation on floors (see section 5).
Behaviour in relation to fire — the product will be contained within the floor by the overlay until the overlay itself is
destroyed (see section 6).
Floor loading — the product, covered with a timber based board or screed overlay can support design loadings for
self-contained dwelling units as defined in BS 6399-1 : 1996 without undue compression deflection (see section 7).
Durability — the product, when installed with the overlays specified, will remain effective as an insulating material for
the life of the building in which it is incorporated (see section 9).

The BBA is a UKAS accredited certification body — Number 113. The schedule of the current scope of accreditation for product certification is
available in pdf format via the UKAS link on the BBA website at www.bbacerts.co.uk

Readers are advised to check the validity and latest issue number of this Agrément Certificate by either referring to the BBA website or contacting the BBA direct.�L�T�B� �J�u�n�c�t�i�o�n� � � �r

�L�T�B� �J�u�n�c�t�i�o�n� � � �f

�L�T�B� �J�u�n�c�t�i�o�n� � � �o

Dachs SE

Integrated solution with advanced features

The Dachs SE, a new integrated solution for the supply of space

heating, domestic hot water and electrical power. The system is

modular in design and can be configured to suit many applications

including domestic dwellings, apartment blocks, community heating

leisure centres, offices, hotels, sheltered housing developments and

healthcare buildings. The system can be configured to meet the

heat and power demands required by different types of buildings.

Additional Modules

The basic system consists of the Dachs mini-

CHP unit and a buffer vessel. A hot water

heat exchanger module is available which can

deliver up to 30 litres/min. In case of a high

energy demand e.g. in flats and hotels, addi-

tional Dachs mini-CHP modules can be con-

nected together to form a larger system. It is

therefore possible to cater for a wide range of

heating system requirements.

MSR2: Smart Control

The Dachs SE system is controlled by a new

intelligent controller - the MSR2. The MSR2

integral control system controls all compo-

nents associated with the system including

heating circuits, peak load boiler and the

domestic hot water heat exchanger modu-

le. The configuration and the set-up of the

system is simplified by means of a 4 digit

hydraulic code. The integrated modem provides the option of remo-

te monitoring and control of the system, and enables the transfer of

operational data and faults.

The mini-CHP solution for heating, domestic hot water and power generation
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�)�N�S�P�E�C�T�I�O�N���M�A�R�K�S

�!�P�P�L�I�C�A�T�I�O�N�S
�-�U�L�T�I�
�T�E�N�A�N�T�E�D�� �A�C�C�O�M�M�O�D�A�T�I�O�N�� �W�I�T�H�� �C�E�N�T�R�A�L�I�S�E�D�� �P�L�A�N�T�� �R�O�O�M���� �L�U�X�U�R�Y�� �D�O�M�E�S�T�I�C��
�D�W�E�L�L�I�N�G�S�����H�O�T�E�L�S�����R�E�S�I�D�E�N�T�I�A�L���C�A�R�E���H�O�M�E�S�����S�H�E�L�T�E�R�E�D���A�C�C�O�M�O�D�A�T�I�O�N�����E�X�T�R�A���C�A�R�E��
�S�C�H�E�M�E�S�����U�N�I�V�E�R�S�I�T�Y���A�C�C�O�M�O�D�A�T�I�O�N�����S�W�I�M�M�I�N�G���P�O�O�L�S�����D�I�S�T�R�I�C�T���H�E�A�T�I�N�G���S�C�H�E�M�E�S��
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�E�l�e�m�e�n�t� �I�D�0�6

�R�O�O�F�:� �S�a�r�n�a�f�i�l� �g�r�e�e�n� �r�o�o�f� �s�y�s�t�e�m� �c�o�m�p�r�i�s�i�n�g�:

�V�e�g�e�t�a�t�i�o�n� �o�n�;� �1�0�0�m�m� �t�h�i�c�k� �l�a�y�e�r� �o�f� �g�r�o�w�t�h� �m�e�d�i�u�m� �o�n�;
�f�i�l�t�e�r� �f�l�e�e�c�e� �o�n�;� �d�r�a�i�n�a�g�e� �c�o�m�p�o�s�i�t�e� �o�n�;� �s�e�p�a�r�a�t�i�o�n� �l�a�y�e�r� �o�n�;

�2�m�m� �'�S�a�r�n�a�f�i�l�'� �m�e�m�b�r�a�n�e
�»� �=� �0�.�1�6�W�/�m�K� � �(�C�I�B�S�E� �G�u�i�d�e� �A�)� �o�n�;
�c�l�o�s�e�d� �c�e�l�l� �f�o�a�m� �b�a�c�k�i�n�g� �o�n�;
�»� �=� �0�.�0�6�W�/�m�K� �(�B�S� �E�N� �1�2�5�2�4�:�2�0�0�0�)
�2�5�m�m� �t�h�i�c�k� �w�b�p� �p�l�y�w�o�o�d� �d�e�c�k�i�n�g
�»� �=� �0�.�1�3�W�/�m�K� �(�B�S� �E�N� �1�2�5�2�4�:�2�0�0�0�)� �o�n�;
�m�i�n�.� �5�0�m�m� �v�e�n�t�i�l�a�t�e�d� �a�i�r� �g�a�p�;
�2�0�0�m�m� �K�i�n�g�s�p�a�n� �'�K�o�o�l�t�h�e�r�m�'� �p�h�e�n�o�l�i�c� �f�o�a�m� �r�o�o�f� �b�o�a�r�d�,
�»� �=� �0�.�0�2�2�W�/�m�K� �(�M�a�n�u�f�a�c�t�u�r�e�r�'�s� �D�a�t�a�)� �o�n�;
�v�a�p�o�u�r� �b�a�r�r�i�e�r� �o�n�;
�6�0�m�m� �e�x�i�s�t�i�n�g� �c�o�n�c�r�e�t�e� �s�c�r�e�e�d�,
�»� �=� �1�.�1�5�W�/�m�K� �(�B�R�E� �4�4�3�:�2�0�0�6�)�;
�1�2�5�m�m� �e�x�i�s�t�i�n�g� �i�n�s�i�t�u� �c�o�n�c�r�e�t�e� �s�l�a�b� �(�2�%� �s�t�e�e�l�)�,
�»� �=� �2�.�5�W�/�m�K� �(�C�I�B�S�E� �T�a�b�l�e� �3�.�3�8�)�;
�5�0�m�m� �e�x�i�s�t�i�n�g� �w�o�o�d�w�o�o�l� �i�n�s�u�l�a�t�i�o�n�,
�»� �=� �0�.�1�W�/�m�K� �(�C�I�B�S�E� �T�a�b�l�e� �3�.�3�9�)�;
�2�0�m�m� �g�y�p�s�u�m� �p�l�a�s�t�e�r� �(�e�x�i�s�t�i�n�g�)�,
�»� �=� �0�.�5�7�W�/�m�K� �(�C�I�B�S�E� �T�a�b�l�e� �3�.�3�8�)�;

�S�p�e�c�i�f�i�c�a�t�i�o�n� �a�c�h�i�e�v�e�s� �o�v�e�r�a�l�l� �U�-�V�a�l�u�e� �o�f� �0�.�1�0� �W�/�m�2�K
�(�c�o�n�f�i�r�m�e�d� �b�y� �B�u�i�l�d� �D�e�s�k� �U�)

�E�l�e�m�e�n�t� �I�D�0�4

�W�A�L�L�:� �e�x�t�e�r�n�a�l� �i�n�s�u�l�a�t�i�o�n� �t�o� �e�x�i�s�t�i�n�g� �c�a�v�i�t�y� �b�r�i�c�k� �&� �c�o�n�c�.� �b�l�o�c�k� �g�a�b�l�e�.

�1�2�m�m� �b�r�e�a�t�h�a�b�l�e� �r�e�n�d�e�r� �f�i�n�i�s�h
�»� �=� �0�.�8�0�W�/�m�K� �(�C�I�B�S�E� �T�a�b�l�e� �3�.�4�7�)� �o�n�;
�2�0�0�m�m� �'�B�r�i�l�l�u�x�'� �m�i�n�e�r�a�l� �w�o�o�l� �e�x�t�e�r�n�a�l� �i�n�s�u�l�a�t�i�o�n� �b�o�a�r�d� �o�r� �s�i�m�,
�»� �=� �0�.�0�4�0�W�/�m�K�)� �o�n�;
�1�1�0�m�m� �e�x�i�s�t�i�n�g� �b�r�i�c�k� �l�e�a�f� �(�p�r�o�t�e�c�t�e�d�)�,
�»� �=� �0�.�7�7�W�/�m�K� �(�C�I�B�S�E� �T�a�b�l�e� �3�.�4�7�)�;
�7�0�m�m� �p�u�m�p�e�d� �c�a�v�i�t�y� �i�n�s�u�l�a�t�i�o�n� �(�E�c�o�b�e�a�d� �P�l�a�t�i�n�u�m�)�,
�»� �=� �0�.�0�3�3�W�/�m�K�;
�2�1�5�m�m� �H�D� �c�o�n�c�r�e�t�e� �b�l�o�c�k� �(�e�x�i�s�t�i�n�g�)�,
�»� �=� �1�.�1�3�W�/�m�K� �(�C�I�B�S�E� �T�a�b�l�e� �3�.�4�7�)�;
�2�0�m�m� �g�y�p�s�u�m� �p�l�a�s�t�e�r� �(�e�x�i�s�t�i�n�g�)�,
�»� �=� �0�.�5�7�W�/�m�K� �(�C�I�B�S�E� �T�a�b�l�e� �3�.�3�8�)�;

�S�p�e�c�i�f�i�c�a�t�i�o�n� �a�c�h�i�e�v�e�s� �o�v�e�r�a�l�l� �U�-�V�a�l�u�e� �o�f� �0�.�1�3� �W�/�m�2�K
�(�c�o�n�f�i�r�m�e�d� �b�y� �B�u�i�l�d� �D�e�s�k� �U�)
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Documentation of the component 8. May 2013
Thermal transmittance (U-value) according to BS EN ISO 6946
Source: own catalogue - Flat roofs
Component: Glover Roof Type ID06

Calculated with BuildDesk 3.4.5

OUTSIDE

INSIDE

Assignment:   Flat roof

Manufacturer Name Thickness
[m],

number

Lambda
[W/(mK)]

Q R
[m²K/W]

Rse 0.1000
1 BS EN 12524 Polyvinylchloride (PVC) 0.0020 0.170 0.0118
2 BS EN 12524 Plywood [500 kg/m³] 0.0250 0.130 0.1923
3 Inhomogeneous material 

layer 
consisting of: 0.0500 ø 0.014 3.4965

3a BS EN ISO 6946  Well ventilated air layer 89.00 % 0.000 -
3b BS EN 12524 Softwood Timber [500 kg/m³] 11.00 % 0.130 -
4 Kingspan Kooltherm K1 

Roofboard 
Kingspan Kooltherm K1 Roofboard 0.2000 0.022 9.0909

5 TYVEK Tyvek SD2 ALB/VCL 0.0003 0.100 0.0025
6 Generic Building Materials Concrete screed 0.0600 1.150 0.0522
7 BS EN 12524 Concrete, Reinforced (with 2% of steel) 0.1250 2.500 0.0500
8 BS EN 12524 Gypsum plastering 0.0200 0.570 0.0351

Rsi 0.1000
0.4823

was not taken into consideration in the calculation

RT  = Rsi  +  Ri  + Rse  = 9.43 m²K/W 

U =  1/RT  = 0.11 W/(m²K)  

Q .. The physical values of the building materials has been graded by their level of quality. These 5 levels are the following
.. A: Data is entered and validated by the manufacturer or supplier. Data is continuously tested by 3rd party.
.. B: Data is entered and validated by the manufacturer or supplier. Data is certified by 3rd party
.. C: Data is entered and validated by the manufacturer or supplier.
.. D: Information is entered by BuildDesk without special agreement with the manufacturer, supplier or others.
.. E: Information is entered by the user of the BuildDesk software without special agreement with the manufacturer, supplier or

others.

Umax = 0.35 W/(m²K) U = 0.11 W/(m²K) RT= 9.43 m²K/W

Source of Umax value:   

 

Ireland Technical Guidance Document Dwellings 2007 Dwellings Material Alterations Table 5 column 3
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Documentation of the component 11. April 2013
Thermal transmittance (U-value) according to BS EN ISO 6946
Source: own catalogue - External walls
Component: Glover - External MW on Rockwool Filled Stud

Calculated with BuildDesk 3.4.5

OUTSIDE INSIDE

This illustration of inhomogeneous layers is provided only to assist in 
visualising the arrangement.

On the basis of the given information about the inhomogeneous layers, it is not 
possible to estimate how and where bearing elements intersect each other. It 
was assumed that the layers intersect crosswise. The size of the areas was 
calculated corresponding to their percentage of the whole area.

Assignment:   External wall

Manufacturer Name Thickness
[m],

number

Lambda
[W/(mK)]

Q R
[m²K/W]

Rse 0.0400
1 BS EN 12524 Render, lime and sand 0.0120 0.800 0.0150
2 Brillux Mineral Wool 

External Insulation Board 
Brillux Mineral Wool External Insulation Board 0.2000 0.040 5.0000

Air gaps Level 1: dU'' = 0.01 W/(m²K)
3 BS EN 12524 Plywood [500 kg/m³] 0.0180 0.130 0.1385
4 BS EN 12524 Breather membrane 0.0001 0.170 0.0006
5 Inhomogeneous material 

layer 
consisting of: 0.1400 ø 0.045 3.0803

5a Rockwool Ltd  Flexi 140mm 400mm wide 89.00 % 0.035 -
Air gaps Level 1: dU'' = 0.01 W/(m²K)

5b BS EN 12524 Softwood Timber [500 kg/m³] 11.00 % 0.130 -
6 BS EN 12524 Oriented strand board (OSB) 0.0200 0.130 0.1538
7 Inhomogeneous material 

layer 
consisting of: 0.0250 ø 0.138 0.1811

7a BS EN ISO 6946  Unventilated air layer: 25 mm, horiz. heat flow 89.00 % 0.139 -
7b BS EN 12524 Softwood Timber [500 kg/m³] 11.00 % 0.130 -
8 Knauf Drywall Knauf Wallboard 0.0125 0.160 0.0781

Rsi 0.1300
0.4276
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Documentation of the component 11. April 2013
Calculation according BS EN ISO 13788
Source: own catalogue - External walls
Component: Glover - External MW on Rockwool Filled Stud

Calculated with BuildDesk 3.4.5

Vapour pressure distribution 
Calculation according BS EN ISO 13788 

12. Month of balance: December 
Ti [°C] phi_i [-] Te [°C] phi_e [-]
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Table of month December:
Name T[°C] d[m] psat[Pa] p[Pa]
External / Render, lime and sand 6.4 0.428 958 802
Render, lime and sand / Brillux Mineral Wool External Insulation Board 6.4 0.416 959 819
Brillux Mineral Wool External Insulation Board / Plywood [500 kg/m³] 13.3 0.216 1529 867
Plywood [500 kg/m³] / Breather membrane 13.5 0.198 1549 1169
Breather membrane / Flexi 140mm 400mm wide 13.5 0.198 1549 1217
Flexi 140mm 400mm wide / Oriented strand board (OSB) 19.1 0.058 2207 1250
Oriented strand board (OSB) / Unventilated air layer: 25 mm, horiz. heat flow 19.3 0.038 2237 1394
Unventilated air layer: 25 mm, horiz. heat flow / Knauf Wallboard 19.5 0.013 2272 1400
Knauf Wallboard / Internal 19.7 0.000 2287 1412
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Documentation of the component 11. April 2013
Calculation according BS EN ISO 13788
Source: own catalogue - External walls
Component: Glover - Gable Wall - Type ID04

Calculated with BuildDesk 3.4.5

Vapour pressure distribution 
Calculation according BS EN ISO 13788 

12. Month of balance: December 
Ti [°C] phi_i [-] Te [°C] phi_e [-]
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Table of month December:
Name T[°C] d[m] psat[Pa] p[Pa]
External / Render, lime and sand 6.4 0.619 959 802
Render, lime and sand / Brillux Mineral Wool External Insulation Board 6.4 0.607 961 803
Brillux Mineral Wool External Insulation Board / Brick inner leaf & Mortar 
outer leaf (f = 0.000 / automatic disregarding acc. BRE 4.4.3)

15.1 0.407 1720 807

Brick inner leaf & Mortar outer leaf (f = 0.000 / automatic disregarding acc. 
BRE 4.4.3) / Ecobead Platinum (Pumped Cavity EPS Bead)

15.5 0.305 1755 898

Ecobead Platinum (Pumped Cavity EPS Bead) / Concrete block (dense) 
inner leaf (1800 kg/m³) & Mortar outer leaf (f = 0.000 / automatic 
disregarding acc. BRE 4.4.3)

19.2 0.235 2219 900

Concrete block (dense) inner leaf (1800 kg/m³) & Mortar outer leaf (f = 0.000 
/ automatic disregarding acc. BRE 4.4.3) / Gypsum plastering

19.5 0.020 2266 1410

Gypsum plastering / Internal 19.6 0.000 2274 1412
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Documentation of the component 11. April 2013
Calculation according BS EN ISO 13788
Source: own catalogue - External walls
Component: Glover - Gable Wall Fin - Type ID05

Calculated with BuildDesk 3.4.5

Vapour pressure distribution 
Calculation according BS EN ISO 13788 

12. Month of balance: December 
Ti [°C] phi_i [-] Te [°C] phi_e [-]
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Table of month December:
Name T[°C] d[m] psat[Pa] p[Pa]
External / Render, lime and sand 6.4 0.606 959 802
Render, lime and sand / Brillux Mineral Wool External Insulation Board 6.4 0.594 961 804
Brillux Mineral Wool External Insulation Board / Brick inner leaf & Mortar 
outer leaf (f = 0.000 / automatic disregarding acc. BRE 4.4.3)

15.1 0.394 1710 809

Brick inner leaf & Mortar outer leaf (f = 0.000 / automatic disregarding acc. 
BRE 4.4.3) / Ecobead Platinum (Pumped Cavity EPS Bead)

15.4 0.292 1745 938

Ecobead Platinum (Pumped Cavity EPS Bead) / Concrete block (dense) 
inner leaf (1800 kg/m³) & Mortar outer leaf (f = 0.000 / automatic 
disregarding acc. BRE 4.4.3)

19.0 0.222 2201 942

Concrete block (dense) inner leaf (1800 kg/m³) & Mortar outer leaf (f = 0.000 
/ automatic disregarding acc. BRE 4.4.3) / Brick inner leaf & Mortar outer 
leaf (f = 0.000 / automatic disregarding acc. BRE 4.4.3)

19.2 0.122 2222 1279

Brick inner leaf & Mortar outer leaf (f = 0.000 / automatic disregarding acc. 
BRE 4.4.3) / Gypsum plastering

19.5 0.020 2267 1409

Gypsum plastering / Internal 19.6 0.000 2275 1412
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Documentation of the component 8. May 2013
Calculation according BS EN ISO 13788
Source: own catalogue - Flat roofs
Component: Glover Roof Type ID06

Calculated with BuildDesk 3.4.5

Vapour pressure distribution 
Calculation according BS EN ISO 13788 

12. Month of balance: December 
Ti [°C] phi_i [-] Te [°C] phi_e [-]
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Table of month December:
Name T[°C] d[m] psat[Pa] p[Pa]
External / Kingspan Kooltherm K1 Roofboard 6.4 0.405 958 802
Kingspan Kooltherm K1 Roofboard / Tyvek SD2 ALB/VCL 19.4 0.205 2257 1039
Tyvek SD2 ALB/VCL / Concrete screed 19.4 0.205 2258 1086
Concrete screed / Concrete, Reinforced (with 2% of steel) 19.5 0.145 2268 1172
Concrete, Reinforced (with 2% of steel) / Gypsum plastering 19.6 0.020 2278 1409
Gypsum plastering / Internal 19.6 0.000 2285 1412
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DEAP Assessment Summary

TYPE LEVEL LAYOUT BAY
ORIENTATIO

N
No of 
Apts

AREA 
of Apt

Total 
area of 

Apts

% of total 
Area

Primary 
Energy 
(kWh/y)

CO2 
Emissions 

(kg/y)

BER Rating 
(kWh/m2y)

BER

Type 1 Ground Level A Gable End N/S 1 53.5 53.5 1.83% 2880 489 49 A2
Type 2 Ground Level A Gable End E/W 1 53.5 53.5 1.83% 2809 518 53 A3
Type 3 Ground Level A Mid Bay N/S 5 53.5 267.5 9.14% 2621 485 49 A2
Type 4 Ground Level A Mid Bay E/W 3 53.5 160.5 5.49% 2785 514 52 A3

0 0.00%
Type 5 Mid Level B Gable End N/S 3 72 216 7.38% 2911 552 40 A2
Type 6 Mid Level B Gable End E/W 2 72 144 4.92% 3058 577 42 A2
Type 7 Mid Level D Mid Bay N/S 2 107 214 7.31% 3997 768 37 A2
Type 8 Mid Level D Mid Bay E/W 2 107 214 7.31% 4179 799 39 A2
Type 9 Mid Level B Mid Bay N/S 6 72 432 14.76% 2789 530 39 A2
Type 10 Mid Level B Mid Bay E/W 1 72 72 2.46% 2935 555 41 A2
Type 11 Mid Level C Gable End N/S 3 70 210 7.18% 2826 533 39 A2
Type 12 Mid Level C Gable End E/W 3 70 210 7.18% 2800 528 39 A2

0 0.00%
Type 13 Upper Level C Gable End N/S 1 70 70 2.39% 3356 624 47 A2
Type 14 Upper Level C Gable End E/W 1 70 70 2.39% 3308 616 46 A2
Type 15 Upper Level B Mid Bay N/S 4 72 288 9.84% 3220 604 45 A2
Type 16 Upper Level B Mid Bay E/W 1 72 72 2.46% 3443 642 48 A2
Type 17 Upper Level B Gable End N/S 1 72 72 2.46% 3313 621 46 A2
Type 18 Upper Level D Gable End E/W 1 107 107 3.66% 4998 940 47 A2

Total 41 2926 100.00%

Area Weighted Average 3172.92 597.32 42.83 A2

�D� �u� �b� �l� �i� �n� � � �C� �i� �t� �y� � � �C� �o� �u� �n� �c� �i� �l� � � � � � �F� �l� �a� �t� �-� �T� �o� �p� � � �B� �l� �o� �c� �k� � � �A� �p� �a� �r� �t� �m� �e� �n� �t� �s� � �-� �E� �n� �e� �r� �g� �y� � � �R� �e� �t� �r� �o� �f� �i� �t �M�o� �Z�a�i�n�a�l

�A

�B �C

�F

�F

�F

�E

�D

�F

�F

�F

�F

�F

�F

�F

�F

�F

�1

�C

�C
�B

�D
�E

�A

�A

�U�n�i�t� �L�a�y�o�u�t� �A �U�n�i�t� �L�a�y�o�u�t� �B �U�n�i�t� �L�a�y�o�u�t� �C �U�n�i�t� �L�a�y�o�u�t� �D

�I�D�0�2� �-� �N�e�w� �I�n�f�i�l�l� �W�a�l�l
�(�B�r�i�l�l�u�x� �m�i�n�e�r�a�l� �w�o�o�l� �E�T�I�C�S� �o�n� �R�o�c�k�w�o�o�l� �f�i�l�l�e�d� �t�i�m�b�e�r� �s�t�u�d� �f�r�a�m�e�)

�I�D�0�4� �-� �G�a�b�l�e� �W�a�l�l
�(�B�r�i�l�l�u�x� �E�T�I�C�S� �m�i�n�e�r�a�l� �w�o�o�l� �e�x�t�e�r�n�a�l� �i�n�s�u�l�a�t�i�o�n� �o�n� �e�x�i�s�t�i�n�g� �c�a�v�i�t�y� �w�a�l�l�)

�I�D�0�5� �-� �G�a�b�l�e� �F�i�n� �W�a�l�l
�(�B�r�i�l�l�u�x� �E�T�I�C�S� �m�i�n�e�r�a�l� �w�o�o�l� �e�x�t�e�r�n�a�l� �i�n�s�u�l�a�t�i�o�n� �o�n� �e�x�i�s�t�i�n�g� �c�a�v�i�t�y� �f�i�n� �w�a�l�l�)

�I�D�0�6� �-� �R�o�o�f
�(�V�e�n�t�i�l�a�t�e�d� �f�l�a�t� �r�o�o�f� �w�i�t�h� �S�a�r�n�a�f�i�l� �m�e�m�b�r�a�n�e�)

�C

�P�r�o�p�o�s�e�d� �S�e�c�o�n�d�,� �T�h�i�r�d� �&� �F�o�u�r�t�h� �F�l�o�o�r� �P�l�a�n�s� �1�:�2�0�0

�P�r�o�p�o�s�e�d� �F�i�r�s�t� �F�l�o�o�r� �P�l�a�n� �1�:�2�0�0

�P�r�o�p�o�s�e�d� �G�r�o�u�n�d� �F�l�o�o�r� �P�l�a�n� �1�:�2�0�0

�G�a�b�l�e� �P�a�r�a�p�e�t� �D�e�t�a�i�l� �1�:�1�0

�W�a�l�l� �t�o� �G�r�o�u�n�d� �F�l�o�o�r� �D�e�t�a�i�l� �1�:�1�0

�P�l�a�n� �D�e�t�a�i�l�s� �1�:�1�0

�m

�d

�f

�r

�f

�q

�b

�c �i

�J�u�n�c�t�i�o�n �J�u�n�c�t�i�o�n

�J�u�n�c�t�i�o�n

�J�u�n�c�t�i�o�n

�J�u�n�c�t�i�o�n

�J�u�n�c�t�i�o�n

�J�u�n�c�t�i�o�n

�J�u�n�c�t�i�o�n

�J�u�n�c�t�i�o�n �J�u�n�c�t�i�o�n

�a

�3

�4

�5

�6

�A�2

�E�1

�4�3�.�1� �k�W�h�/�m�2�/�y�r

�3�2�0�.�3� �k�W�h�/�m�2�/�y�r

�B�E�R� �R�a�t�i�n�g� �(�E�x�i�s�t�i�n�g�) �B�E�R� �R�a�t�i�n�g� �(�P�r�o�p�o�s�e�d�)

�V�E�N�T�I�L�A�T�I�O�N

�A�e�r�e�c�o� �d�e�m�a�n�d� �c�o�n�t�r�o�l� �m�e�c�h�a�n�i�c�a�l� �e�x�t�r�a�c�t� �(�u�s�i�n�g
�c�o�l�l�e�c�t�i�v�e� �f�a�n� �s�y�s�t�e�m�)�.
�2� �e�x�t�r�a�c�t� �g�r�i�l�l�e�s� �p�e�r� �a�p�a�r�t�m�e�n�t� �(�b�a�t�h�r�o�o�m� �a�n�d
�k�i�t�c�h�e�n� �v�i�a� �c�o�m�m�o�n� �r�i�s�e�r� �d�u�c�t� �l�i�n�k�i�n�g� �a�l�l
�a�p�a�r�t�m�e�n�t�s�)�.� �H�u�m�i�d�i�t�y� �r�e�s�p�o�n�s�i�v�e� �i�n�l�e�t� �v�e�n�t�s� �t�o� �a�l�l
�b�e�d�r�o�o�m�s� �a�n�d� �m�a�i�n� �l�i�v�i�n�g� �r�o�o�m�.

�S�Y�S�T�E�M�S�:

�T�h�e� �a�v�e�r�a�g�e� �y�-�f�a�c�t�o�r� �b�a�s�e�d� �o�n� �i�n�d�i�v�i�d�u�a�l� �y�-�f�a�c�t�o�r� �c�a�l�c�u�l�a�t�i�o�n�s� �f�o�r� �a�p�a�r�t�m�e�n�t� �n�u�m�b�e�r�s� �1� �t�o� �6
�a�s� �i�n�d�i�c�a�t�e�d� �o�n� �t�h�e� �f�l�o�o�r� �p�l�a�n�s� �i�s� �0�.�0�6�W�/�m�2�K�.� �A� �s�a�m�p�l�e� �c�a�l�c�u�l�a�t�i�o�n� �f�o�r� �a�p�a�r�t�m�e�n�t� �1� �s�h�o�w�s� �a
�y�-�f�a�c�t�o�r� �o�f� �0�.�0�3�8�W�m�2�/�K�.

�S�c�h�e�d�u�l�e� �o�f� �P�s�i�-�v�a�l�u�e�s� �a�n�d� �y�-�f�a�c�t�o�r� �c�a�l�c�u�l�a�t�i�o�n�.

�K�i�n�g�s�p�a�n� �T�h�e�r�m�a�x� �D�F�1�0�0� �e�v�a�c�u�a�t�e�d
�t�u�b�e� �s�o�l�a�r� �c�o�l�l�e�c�t�o�r�s� �w�i�t�h� �m�a�x�i�m�u�m� �5
�p�a�n�e�l�s� �p�e�r� �s�e�r�i�e�s�.

�p�r�e�-�h�e�a�t
�s�t�o�r�a�g�e� �t�a�n�k

�h�o�t� �w�a�t�e�r
�s�t�o�r�a�g�e� �t�a�n�k

�P�l�a�t�e� �h�e�a�t� �e�x�c�h�a�n�g�e�r�s� �a�t
�i�n�d�i�v�i�d�u�a�l� �d�w�e�l�l�i�n�g�s

�C�H�P� �U�n�i�t� �-� �D�a�c�h�s� �S�E� �(�m�a�i�n�s� �g�a�s�)
�c�o�m�b�i�n�e�d� �h�e�a�t� �a�n�d� �p�o�w�e�r� �u�n�i�t�.

�B�a�c�k�-�u�p� �G�a�s� �B�o�i�l�e�r

�B

�S�P�A�C�E� �&� �W�A�T�E�R
�H�E�A�T�I�N�G

�T�h�e� �h�e�a�t�i�n�g� �s�t�r�a�t�e�g�y
�e�m�p�l�o�y�s� �a� �g�r�o�u�p� �h�e�a�t�i�n�g
�s�c�h�e�m�e� �i�n�c�o�r�p�o�r�a�t�i�n�g�:
�a�)� �S�o�l�a�r� �c�o�n�t�r�i�b�u�t�i�o�n� �-
�u�s�i�n�g� �K�i�n�g�s�p�a�n� �T�h�e�r�m�o�m�a�x
�e�v�a�c�u�a�t�e�d� �t�u�b�e� �c�o�l�l�e�c�t�o�r�s�.
�A�n� �o�p�t�i�m�u�m� �v�o�l�u�m�e� �o�f
�4�0�0�0�L� �r�e�q�u�i�r�i�n�g� �a�n� �a�p�e�r�t�u�r�e
�o�f� �6�5�m�2� �w�a�s� �r�e�a�c�h�e�d
�t�h�r�o�u�g�h� �D�E�A�P� �c�a�l�c�u�l�a�t�i�o�n�s�.
�T�h�i�s� �w�i�l�l� �r�e�q�u�i�r�e� �a� �t�o�t�a�l� �o�f
�2�4� �p�a�n�e�l�s�.
�b�)� �C�o�m�b�i�n�e�d� �H�e�a�t� �&
�P�o�w�e�r� �u�n�i�t� �(�m�a�i�n�s� �g�a�s�)� �-
�D�a�c�h�s� �S�e�n�e�r�t�e�c� �s�y�s�t�e�m
�w�i�t�h� �a� �f�u�e�l� �e�f�f�i�c�i�e�n�c�y� �o�f
�8�9�%�.
�c�)� �B�a�c�k� �u�p� �c�o�n�d�e�n�s�i�n�g� �g�a�s
�b�o�i�l�e�r�.

�T�h�e� �h�e�a�t� �w�i�l�l� �b�e� �s�t�o�r�e�d� �i�n
�c�e�n�t�r�a�l�i�s�e�d� �s�t�o�r�a�g�e� �t�a�n�k�s� �a�t
�t�h�e� �d�e�d�i�c�a�t�e�d� �t�a�n�k� �r�o�o�m�s
�s�i�t�u�a�t�e�d� �a�b�o�v�e� �t�h�e� �t�w�o� �n�e�w
�s�t�a�i�r� �c�o�r�e�s� �a�n�d� �t�h�e� �h�e�a�t
�d�i�s�t�r�i�b�u�t�e�d� �v�i�a� �p�l�a�t�e� �h�e�a�t
�e�x�c�h�a�n�g�e�r�s� �a�t� �e�a�c�h
�i�n�d�i�v�i�d�u�a�l� �a�p�a�r�t�m�e�n�t�.

�c�o�n�t�r�o�l�l�e�r�p�u�m�p� �s�t�a�t�i�o�n

�e�x�p�a�n�s�i�o�n
�v�e�s�s�e�l

�A�r�e�a� �w�e�i�g�h�t�e�d� �B�E�R� �s�u�m�m�a�r�y�.

�P�r�o�p�o�s�e�d� �S�e�c�t�i�o�n� �1�:�1�0�0

�V�i�e�w� �t�o� �r�e�a�r� �s�p�a�c�e

�H�e�a�t�i�n�g� �S�c�h�e�m�a�t�i�c

�S�e�c�t�i�o�n� �D�e�t�a�i�l� �1�:�5

�E�l�e�m�e�n�t� �I�D�0�2

�W�A�L�L�:� �n�e�w� �t�i�m�b�e�r� �s�t�u�d� �i�n�f�i�l�l� �w�a�l�l� �t�o� �f�r�o�n�t� �a�n�d� �r�e�a�r�,
�f�i�l�l�e�d� �w�i�t�h� �r�o�c�k�w�o�o�l� �a�n�d� �e�x�t�e�r�n�a�l�l�y� �i�n�s�u�l�a�t�e�d� �w�i�t�h
�B�r�i�l�l�u�x� �E�T�I�C�S� �M�W� �P�o�w�d�e�r� �S�y�s�t�e�m� �f�i�x�e�d� �a�n�d� �b�o�n�d�e�d
�t�o� �p�l�y� �s�u�b�s�t�r�a�t�e�.

�B�r�i�l�l�u�x� �M�i�n�e�r�a�l� �W�o�o�l� �E�T�I�C�S� �s�y�s�t�e�m� �c�o�m�p�r�i�s�i�n�g�:� �1�2�m�m
�b�r�e�a�t�h�a�b�l�e� �r�e�n�d�e�r� �f�i�n�i�s�h� �o�n�;
�2�0�0�m�m� �'�B�r�i�l�l�u�x�'� �m�i�n�e�r�a�l� �w�o�o�l� �e�x�t�e�r�n�a�l� �i�n�s�u�l�a�t�i�o�n
�b�o�a�r�d� �o�r� �s�i�m�,� �»� �=� �0�.�0�4�0�W�/�m�K� �o�n�;
�b�r�e�a�t�h�e�r� �m�e�m�b�r�a�n�e� �o�n�;
�1�8�m�m� �p�l�y� �w�o�o�d� �(�5�0�0�k�g�/�m�3�,� �»� �=� �0�.�1�3�W�/�m�K�)� �o�n
�1�4�0�m�m� �t�i�m�b�e�r� �f�r�a�m�e� �f�i�l�l�e�d� �w�i�t�h� �'�R�o�c�k�w�o�o�l�'� �i�n�s�u�l�a�t�i�o�n
�(�»� �=� �0�.�0�3�5�W�/�m�K�)� �o�n�;
�1�8�m�m� �O�S�B� �(�a�l�l� �j�o�i�n�t�s� �t�a�p�e�d� �a�n�d� �s�e�a�l�e�d� �w�i�t�h� �a�i�r�-
�t�i�g�h�t�n�e�s�s� �t�a�p�e�)�;
�2�5�m�m� �s�e�r�v�i�c�e� �z�o�n�e� �(�2�5�x�2�5� �b�a�t�t�e�n�s�)�;
�1�2�.�5�m�m� �'�K�n�a�u�f�'� �p�l�a�s�t�e�r�b�o�a�r�d�,� �»� �=� �0�.�1�6�W�/�m�K�.

�S�p�e�c�i�f�i�c�a�t�i�o�n� �a�c�h�i�e�v�e�s� �o�v�e�r�a�l�l� �U�-�V�a�l�u�e� �o�f� �0�.�1�1
�W�/�m�2�K
�(�a�s� �c�o�n�f�i�r�m�e�d� �b�y� �B�u�i�l�d� �D�e�s�k� �U�)

�M�u�n�s�t�e�r� �J�o�i�n�e�r�y�  ��P�a�s�s�i�V �� �u�-�P�V�C� �t�r�i�p�l�e� �g�l�a�z�e�d
�w�i�n�d�o�w� �w�i�t�h� �m�a�x�i�m�u�m� �U�-�v�a�l�u�e� �0�.�8� �W�/�m�2�K
�(�P�a�s�s�i�v�e� �H�o�u�s�e� �C�e�r�t�i�f�i�e�d�)

�P�o�w�d�e�r� �c�o�a�t�e�d� �a�l�u�m�i�n�i�u�m� �p�r�e�s�s�e�d� �m�e�t�a�l� �s�i�l�l�.

�2�0�0�m�m� �L�a�m�e�l�l�a� �f�i�r�e� �s�t�o�p� �t�o� �f�a�c�e� �o�f
�i�n�t�e�r�m�e�d�i�a�t�e� �f�l�o�o�r� �s�l�a�b�,

�E�l�e�m�e�n�t� �I�D�0�1

�F�L�O�O�R�:� �e�x�i�s�t�i�n�g� �f�l�o�o�r� �s�l�a�b� �a�t� �g�r�o�u�n�d� �l�e�v�e�l� �w�i�t�h� �e�x�t�e�n�d�e�d� �s�l�a�b� �a�t� �f�r�o�n�t� �a�n�d
�r�e�a�r� �e�d�g�e�s�.

�E�x�i�s�t�i�n�g� �m�a�i�n� �f�l�o�o�r�:
�1�5�0�m�m� �i�n�s�i�t�u� �c�o�n�c�r�e�t�e� �s�l�a�b� �2�%� �s�t�e�e�l� �»� �=� �2�.�5�W�/�m�K� �(�T�a�b�l�e� �3�.�3�8� �C�I�B�S�E
�G�u�i�d�e� �A�)�;
�E�x�i�s�t�i�n�g� �7�5�m�m� �s�c�r�e�e�d� �r�e�m�o�v�e�d� �a�n�d� �r�e�p�l�a�c�e�d� �w�i�t�h
�3�m�m� �v�i�n�y�l� �t�i�l�e� �f�l�o�o�r� �f�i�n�i�s�h� �o�n�;
�2�5�m�m� �(�2� �x� �1�2�.�5�m�m�)� �O�S�B� �b�o�a�r�d� �»� �=� �1�.�1�5� �W�/�m�K� �(�B�R�E� �4�4�3�:�2�0�0�6�)�,� �w�i�t�h� �a�l�l
�j�o�i�n�t�s� �f�u�l�l�y� �s�e�a�l�e�d� �w�i�t�h� �g�l�u�e� �o�n�;
�5�0�m�m� �K�i�n�g�s�p�a�n� �T�h�e�r�m�a�f�l�o�o�r� �T�F�7�0� �r�i�g�i�d� �p�o�l�y�u�r�e�t�h�a�n�e�,� �»� �=� �0�.�0�2�2�W�/�m�K
�o�v�e�r� �e�x�i�s�t�i�n�g� �s�l�a�b�;

�E�x�t�e�n�d�e�d� �e�d�g�e�;
�E�x�i�s�t�i�n�g� �1�5�0�m�m� �e�x�i�s�t�i�n�g� �i�n�s�i�t�u� �c�o�n�c�r�e�t�e� �»� �=� �2�.�5�W�/�m�K� �(�T�G�D� �L�,� �T�a�b�l�e� �A�1�)
�l�a�i�d� �o�v�e�r� �w�i�t�h�;
�1�5�0�m�m� �K�i�n�g�s�p�a�n� �T�h�e�r�m�a�f�l�o�o�r� �T�F�7�0� �r�i�g�i�d� �p�o�l�y�u�r�e�t�h�a�n�e�,� �»� �=� �0�.�0�2�2�W�/�m�K
�c�o�n�t�i�n�u�e� �5�0�m�m� �K�i�n�g�s�p�a�n� �T�h�e�r�m�a�f�l�o�o�r� �T�F�7�0� �r�i�g�i�d� �p�o�l�y�u�r�e�t�h�a�n�e�,� �»� �=
�0�.�0�2�2�W�/�m�K� �a�n�d� �2�5�m�m� �(�2� �x� �1�2�.�5�m�m�)� �O�S�B� �b�o�a�r�d�,� �»� �=� �0�.�1�3� �W�/�m�K� �(�B�S� �E�N
�1�2�5�2�4�:�2�0�0�0�)� �f�r�o�m� �m�a�i�n� �f�l�o�o�r�.

�S�p�e�c�i�f�i�c�a�t�i�o�n� �a�c�h�i�e�v�e�s� �o�v�e�r�a�l�l� �U�-�V�a�l�u�e� �o�f� �0�.�2�8�1�0� �W�/�m�2�K� � �(�c�o�n�f�i�r�m�e�d� �b�y
�t�h�e�r�m� �m�o�d�e�l�)

�1�5�0� �t�h�.� �B�r�i�l�l�u�x� �E�P�S� �e�x�t�e�r�n�a�l� �i�n�s�u�l�a�t�i�o�n� �t�o
�b�a�s�e� �o�f� �w�a�l�l�.� �E�x�t�e�n�d� �t�o� �f�o�r�m� �c�o�n�t�i�n�u�o�u�s
�i�n�s�u�l�a�t�i�o�n� �s�k�i�r�t� �o�v�e�r� �a�n�d� �b�e�y�o�n�d� �f�o�o�t�i�n�g�s�.

�S�e�a�l� �j�o�i�n� �b�e�t�w�e�e�n� �c�o�n�c�r�e�t�e� �a�n�d
�O�S�B� �w�i�t�h� �a�i�r�t�i�g�h�t� �a�d�h�e�s�i�v�e� �t�a�p�e
�(�p�r�o� �c�l�i�m�a� �a�d�h�e�s�i�v�e�s�)

�S�e�a�l� �a�l�l� �j�o�i�n�s� � �i�n� �O�S�B� � �a�n�d� �t�o
�w�i�n�d�o�w� �f�r�a�m�e� �w�i�t�h� �a�i�r�t�i�g�h�t
�a�d�h�e�s�i�v�e� �t�a�p�e� �(�p�r�o� �c�l�i�m�a� �a�d�h�e�s�i�v�e�s�)

�S�e�a�l� �a�l�l� �j�o�i�n�s� � �i�n� �O�S�B� � �a�n�d� �t�o
�w�i�n�d�o�w� �f�r�a�m�e� �w�i�t�h� �a�i�r�t�i�g�h�t
�a�d�h�e�s�i�v�e� �t�a�p�e� �(�p�r�o� �c�l�i�m�a� �a�d�h�e�s�i�v�e�s�)

�S�e�a�l� �j�o�i�n� �b�e�t�w�e�e�n� �c�o�n�c�r�e�t�e� �a�n�d
�O�S�B� �w�i�t�h� �a�i�r�t�i�g�h�t� �a�d�h�e�s�i�v�e� �t�a�p�e
�(�p�r�o� �c�l�i�m�a� �a�d�h�e�s�i�v�e�s�)
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