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Ford Farm Windows Introduction

Intfroduction

WARM were commissioned to undertake a series of window installation psi value calculations by
Rationel Windows (UK) Ltd, with the installation details being used on the Ford Farm scheme. This
report provides a table of results for the window and door installation psi values modelled by WARM.

The outputs provided by WARM within this report are:
* Table of results
* Full results sheets including installation sketches and THERM images

Separately, Therm files of all installed frame types will be provided.

Notes

Modelling was carried out using THERM 5.2.14 Finite Element Simulation software, developed by
Lawrence Berkeley National Laboratory.

Window dimensions and material conductivities were provided by Rationel, with drawings in DWF
format being used as the basis of the individual THERM files. The window installation drawings were
provided by Mitchell Architects.

A 32mm homogeneous block (with a conductivity of 0.035W/mK) has been used in place of the 36mm
triple glazed units which have been specified for Ford Farm. This does not have an impact on the
installation psi value.

We have used THERM to model the door cills set both in walls (balcony) and in ground floors (ie normal
entrance doors). In this latter case the detail interacts with the ground as well as the wall. We have
therefore modelled this as a ground floor detail according to EN 13370. However, this has caused us
some difficulty: THERM mesh has been unable to run with the standard 20 by 20m ground, meaning that
we had to calculate the values using a 10m by 10m ground section, due to limitations within the THERM
software. This is not in accordance with the convention for modelling thermal bridges in contact with the
ground, as detailed in ISO 10211:2007 ‘Thermal Bridges in building Construction- Heat Flows and
Surface Temperatures- Detailed Calculations’. We have checked this against a similar Passivhaus
ground/wall junction in both 20 and 10m ground sections and found that the psi value changes were only
in the third decimal place. We therefore declare taking a smaller earth section of 10 m to be acceptable
solution in this case.

® WARM: Low Energy Building Practice
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Ford Farm Windows Results

Results
Assem- U,-Value Thgrmal
bly Frame type Bridge
e frame Winstallation
(averaged) | (averaged) |
W/(m?K) W/(mK)
1 Rati onel Al dus Fi xed 1.21 0.023
2 Rationel Aldus Tilt & Turn (Plain Wall) 1.32 0.022
3 Rationel Aldus Tilt & Turn (G ound Floor used as a door) 1.31 0.018
4 Rati onel Al dus Topgui ded 1.34 0.022
5 Rati onel Al dus Inward Opening Door (in Plain Wall eg bal cony) 1.49 0.013
6 Rati onel Al dus Inward Openi ng Door (G ound Floor) 1.49 0.008

Summary of standard sizes used for averaging and individual psi calculation results:

Assem- standard window Individual U-Values W atons

bly Frame type size for averaging

No. Height Width side top bottom side top bottom
m m W/(m?K) W/(m?K) W/(m*K) W/(mK) W/(mK) W/(mK)

1 Rati onel Al dus Fi xed 1.48 1.23 1.16 1.19 1.33 0.019 0.023 0. 034

2 Rationel Aldus Tilt & Turn (Plain Wall) 1.48 1.23 1.30 1.32 1. 36 0.017 0.022 0. 034

3 Rationel Aldus Tilt & Turn (G ound Floor used as a do 2.10 0.90 1. 30 1.32 1. 36 0.017 0.022 0.018

4 Rati onel Al dus Topgui ded 1.48 1.23 1.33 1.26 1.44 0.018 0.022 0. 033

5 Rati onel Al dus |nward Opening Door (in Plain Vall eg 2.10 0.90 1.51 1.37 1.50 0. 009 0.011 0. 032

6 Rati onel Al dus |nward Opening Door (G ound Floor) 2.10 0. 90 1.51 1.37 1.50 0. 009 0.011 0. 001

The standard sizes used for averaging affect the proportion of cill, jamb and head, which is used to
average both the Frame U value (Uf) and the installation psi value. These values have been taken as the
standard EN size for windows of 1.48 m by 1.23 m, whilst for doors we have assumed a standard size of
2.1 m high by 0.9 m wide.

® WARM: Low Energy Building Practice
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Fixed Window Jamb Head and Cill

Jamb
Sketch
Sketch installed
Psi calculation
Therm report outputs

Head
Sketch installed
Psi calculation
Therm report outputs

Cill
Sketch installed
Psi calculation
Therm report outputs

Page 4 of 54



peter warm

peter@peterwarm.co.uk
01752 542 546

Aldus Window

Materials

1 Timber 0.13W/mK

2 EPDM Seal 0.25W/mK

3 Painted Aluminium 160W/mK

4 CEN Frame Cavity Slightly Ventilated

5 CEN Frame Cavity Unventilated

6 Glazing replaced by equivalent thickness of material at 0.035W/mK

Therm maodel generated from DXF file provided by Rationel

Boundary Conditions
External

Resistance 0.04m2K/MW Temperature 0C
Internal

Resistance 0.13m2K/W Temperature 20C
Resistance 0.2m2K/W 20C

Defined as per EN ISO 10077-2 2003

21/07/2011

Sketch (UFrame)

PSI from THERM Fixed Jamb.xls
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peter warm Sketch (Installation)
peter@peterwarm.co.uk
01752 542 546

Materials

A Insulation 0.035W/mK

B Softwood 0.13W/mK 38x89mm

C OSB 0.13W/mK 9mm

D Softwood 0.13W/mK 38x38mm

E Softwood 0.13W/mK 38x50mm

F Service Void 38mm 0.206W/mK (see calculation)
G Plasterboard 25mm 0.25W/mK

H Insulation 0.04W/mK 50x114mm

I Insulation 0.04W/mK 25x105mm

J Timber Cladding 0.13W/mK 22mm D E
K Rationel Aldus window

3

2, — L

R S

Boundary Conditions

1 External

Resistance 0.04m2K/W Temperature 0C

2 External Resistance 0.13m2K/W Temp 0C (Sheltered)
3 Internal Resistance 0.13 Temperature 20C

and increased resistance 0.2m2K/W as per EN ISO
10077-2 2003

Secondary Caleulation: Equivalent Thermal Conductivity of Still Air Spaces

Air Layer Thickness! 3B mm

A
Direction of Jugwaras ha  1.25 WilmE [ 0206 Jwi(mi)

Heat Flow: R Horizontal he 41T Wilma)
(check only one field) Dowrrvvards

21/07/2011 PSI from THERM Fixed Jamb.xls
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peter warm
info@peterwarm.co.uk
01752 542 546

30

Window (Uf & PSlinst)

@ \WARM: Low Energy Building Practice

7 The Crescent, Plymouth PL1 3AB - 01752 542 546 - www.peterwarm.co.uk

Software: Therm 5.2
Job Name: Rationel Psi values
Tab name: Window (Uf & PSlinst)
Descrip: Fixed Jamb

Date: 27/07/2011
Job No: 2011 037
Completed by: KP
Checked by: PW

Heat Flux

(Heatflow through materials)

Black = no heat flow
White = high heat flow

Color Legend

44 88 131 175 219 263 350 wim2

|
Claze

0.0 30.6

Isotherms

(Lines of constant temp)

Warm
Inside
(20°C)

Cold
Outside
(0°C)

00® 235 30° 75°

100° 125 150° 175% 200° C
|

Cloze

Junction

Data column Row
S
T
U

Name  Ufactor nam¢Length mm U factor
Frame+Ins. Internal
Wall Internal
Wall+Frame Internal

16
16
16

1000.00 0.0912

L2D W/Km

0.2415

0.3583

Uframe for EN 10077-2 Window Calc. heat flow
W/mK

0.2415

dimension U-value

mm W/m2K
L2D with insulation replacing glazing
Insulation thickness
visible width
width

32
190
57.048

U Frame ( W/m2K)

0.922
0.1752
Frame

1.162

U - value calculation for data row Wall
Check surface resistances correct y
Checl total length correct y

Modelling U Value ( W/m2K)

0.091

heat flow

W/mK
0.3583
0.2415
0.0978

dimension U-value
mm W/m2K

Psi Window Installation according to Pz

Wall and Frame with insulated panel
Frame and Insulated panel
Wall

1072 0.091

Installation Psi

0.019 W/mK

[Error in calculation: From therm report - worst cell 5.9 %

thickness

I width

A

Jamb, Lintle or
Cill section -
each may be
different

Elements

21/07/2011

PSI from THERM Fixed Jamb.xls
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peter warm
info@peterwarm.co.uk
01752 542 546

Therm Version 5.2 (5.2.14)
Date: Wed May 11 13:49:21 2011

Created by:
Created for:

Cross Section Type: Sill

Therm Version 5.2 (5.2.14)
Date: Mon Jun 27 11:30:44 2011

Created by:
Created for:

Therm Version 5

Window (Uf & PSlinst)

2 (5.2.14)

Date: Mon Jun 27 11:49:03 2011

Created by:
Created for:

Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P{ Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P<
Cross Section Type: Sill

Cross Section Type: Sill

Underlay Name: Z:\01 WARM\01 Jobs\2011 037 Rationel PS Underlay Name:

U-factors

Name Length Basis U-factor
mm W/m2-K

Internal 1000.00 Custom 0.2415

External 248.08 Projected X 0.9735

Solid Materials

U-factors

Name Length Basis U-factor
mm Wim2-K

Internal 1000.00 Total Length 0.0912

External 1000.00 Total Length 0.0912

Solid Materials

Name Conductivity Emissivity Name Conductivity Emissivity
Wim-K Wim-K
AA INS k035 0.04 0.90 AA INS k035 0.04 0.90
AA TIM General Timber 0.13 0.90 AA TIM General Timber 0.13 0.90
Aluminum Painted 160.00 0.20 Ford Farm Wall Hoizontal kp1:3
CEN EPDM 0.25 0.90 8mm Service Void k206 0.21 0.90
AA FIN Plasterboard 0.25 0.90
Cavities
Cavities
Name: CEN frame cavity unventilated None
Gas Fill: Air

Convection Model: CEN

Radiation Model: Standard Glazing Systems

Poly Heat Side 1 Side 2 Dimension  NNone
ID Flow Temp Emis Temp Emis Horz. Vert. # Height
Dir C C mm  mm W/m-K mm
mmmen mmmmmmmemmmemeoe meeee e eeeeee oo oo oo - ———— Standard Boundary Conditions
14 Down 15.00 0.90 5.00 0.90 3.61 1.96 N/A 0.0318 N/A
17 Down 15.00 0.90 5.00 0.90 10.43 1.96 Name Temperature Film Coefficient
21 Down 15.00 0.90 5.00 0.90 18.16 6.61 C Wim2-K
7 Down 15.00 0.90 5.00 0.90 14.76 33.49

AA External Protected 0.130C  0.00
Name: CEN frame cavity slightly ventilated AA Interior Horizontal R0.13 2
Gas Fill: Air ocC 20.00 7.690
Convection Model: CEN Ventilated
Radiation Model: Standard

Poly Heat Side 1 Side 2 Dimension Nu Keff Cavity
ID Flow Temp Emis Temp Emis Horz. Ver Calculation Specifications
Dir C C mm mm Wi/ e
25 Down 15.00 0.90 5.00 0.90 5.20 8.04 |Mesh Parameter: 6
9 Down 15.00 0.90 5.00 0.90 6.53 3.81 MNEstimated Error: 5.1e-006%
20 Down 15.00 0.90 5.00 0.90 0.47 4.58 |Calculations done in Version 5.2 (5.2.14)
24 Down 15.00 0.90 5.00 0.90 1.25 3.32 N/A 0.0679 N/A

Glazing Systems

None

Standard Boundary Conditions

Name Temperature Film Coefficient
C W/m2-K

AA External R0.04 0C 0.00

AA Interior Horizontal R0.13 2

ocC 20.00 7.690
AA Internalhorizreducedrad RO.

220C 20.00 5.000

25.000

Calculation Specifications

21/07/2011

7.690

Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

Internal 1000.00 Custom 0.3583

External 1320.59 Projected X 0.2713

Solid Materials

Name Conductivity Emissivity
W/m-K

AA INS k035 0.04 0.90

AA TIM General Timber 0.13 0.90

Aluminum Painted 160.00 0.20

CEN EPDM 0.25 0.90

FixedvJamb Install:38mm Servic

e Void k206 0.21 0.90

AA FIN Plasterboard 0.25 0.90

AA INS k040 0.04 0.90

Foam Weatherstripping* 0.03 0.90

Cavities

Name: CEN frame cavity unventilated

Gas Fill: Air

Convection Model: CEN

Radiation Model:

Poly Heat
ID Flow
Dir

Standard

Side 1 Side2 Dimension N
Temp Emis Temp Emis Horz. Vert
C C mm mm Wi

96 Down
95 Down
94 Down
92 Down

15.00 0.90 5.00 0.90 3.61 1.96 P
15.00 0.90 5.00 0.90 10.43 1.96
15.00 0.90 5.00 0.90 18.16 6.61
15.00 0.90 5.00 0.90 14.76 33.49

Name: CEN frame cavity slightly ventilated

Gas Fill: Air

Convection Model: CEN Ventilated

Radiation Model:

Poly Heat
ID Flow
Dir

Standard

Side 1 Side2 Dimension N
Temp Emis Temp Emis Horz. Vert
C C mm mm Wi

93 Down
91 Down
90 Down
89 Down

Glazing Systems

None

15.00 0.90 5.00 0.90 5.20 8.04 ¢
15.00 0.90 500 0.90 6.53 3.81 !
15.00 0.90 5.00 0.90 0.47 4.58 p
15.00 0.90 500 0.90 1.25 3.32 !

Standard Boundary Conditions

Name

Temperature Film Coefficient
C W/m2-K

AA External protected 0.130C  0.00 7.690

AA External R0.04 0C 0.00

25.000

AA Interior Horizontal R0.13 2

0oC

20.00 7.690

AA Internalhorizreducedrad RO.

220C

20.00 5.000

PSI from THERM Fixed Jamb.xls
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peter warm

peter@peterwarm.co.uk
01752 542 546

[Tab]

o1 aYal'avavaveTave 3 §

Materials

A Insulation 0.035W/mK

B Softwood 0.13W/mK 38x89mm

C OSB 0.13W/mK 9mm

D Softwood 0.13W/mK 38x38mm

E Softwood 0.13W/mK 38x50mm

F Service Void 38mm 0.206W/mK (see calculation)
G Plasterboard 25mm 0.25W/mK

H Insulation 0.04W/mK 50x114mm

I Insulation 0.04W/mK 25x105mm

J Timber Cladding 0.13W/mK 22mm
K Rationel Aldus window

Themmowood timber cladding

Breather membrang

Smm 058

Timber frame panel

38 » 38mm Timber battens

Vapour control layerisirtight barriser

9mm Q5B

2 ¥ Layers of platerboard

Compriband 600 packed tight

Insulation packed between frame

I — T N 1T
2 |
| cl lla
C
G
H
= A A A F
| B B
! H
il
K

— Al perimeters Lo be sealedflaped

Ratianal composite window

a Boundary Conditions
1 External

10077-2 2003

2 External Resistance 0.13m2K/W Temp 0C (Sheltered)
3 Internal Resistance 0.13 Temperature 20C

Resistance 0.04m2K/W Temperature 0C
and increased resistance 0.2m2K/W as per EN ISO

Secondary Calculation: Equivalent Thermal Conductivity of Still Air Spaces

Air Layer Thickness a8 imm

Direction of: . |Ypwards b 1.25 Wim3)
Hest Flow % |Horizontal he 417 W)
icheck only one field): Diowriseard s

h

[0.206 Jwrimiq

21/07/2011

PSI from THERM Fixed Head.xls
Page 9 of 54



peter warm
info@peterwarm.co.uk
01752 542 546

30

Window (Uf & PSlinst)

@ \WARM: Low Energy Building Practice

7 The Crescent, Plymouth PL1 3AB - 01752 542 546 - www.peterwarm.co.uk

Software: Therm 5.2
Job Name: Rationel psi values
Tab name: Window (Uf & PSlinst)
Descrip: Fixed Head

Date: 27.06.11

Job No: 2011 037
Completed by: KP
Checked by: PW

Heat Flux

(Heatflow through materials)

Black = no heat flow
high heat flow

Wh

Color Legend

00 44 83 175 219 263 306 350
|

13.1

W2

Close

Isotherms

(Lines of constant temp

| Warm
- Inside
(20°C)

Cold
Outside
(0°C)

Color Legend

00® 235 30° 75°

100° 125 150° 175% 200° C
|

Cloze

Junction

Data column Row

S 16
T 16
U 16

Name  Ufactor nam¢Length mm U factor
Frame+Ins. External
Wall Internal
Wall+Frame Internal

1000.00 0.0912

L2D W/Km

0.2432

0.3640

Uframe for EN 10077-2 Window Calc. heat flow
W/mK

0.2432

dimension U-value

mm W/m2K
L2D with insulation replacing glazing
Insulation thickness
visible width
width

32
190
57.048

U Frame ( W/m2K)

0.922
0.1752
Frame

1.191

U - value calculation for data row Wall
Check surface resistances correct y
Checl total length correct y

Modelling U Value ( W/m2K)

0.091

heat flow

W/mK
0.3640
0.2432
0.0978

dimension U-value
mm W/m2K

Psi Window Installation according to Pz

Wall and Frame with insulated panel
Frame and Insulated panel
Wall

1072 0.091

Installation Psi

0.023 W/mK

[Error in calculation: From therm report - worst cell 6.1 %

ihickness

I width

Jamb, Lintle or
Cill section -
each may be
different

Elements

21/07/2011

PSI from THERM Fixed Head.xls
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peter warm
info@peterwarm.co.uk
01752 542 546

Therm Version 5.2 (5.2.14)
Date: Wed May 11 15:18:08 2011

Created by:
Created for:

Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P¢

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm W/m2-K

External 1000.00 Custom 0.2432

Internal 70.97 Projected X 3.4270

Solid Materials

Therm Version 5.2 (5.2.14)
Date: Mon Jun 27 11:30:44 2011

Created by:
Created for:

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

Internal 1000.00 Total Length 0.0912

External 1000.00 Total Length 0.0912

Solid Materials

Window (Uf & PSlinst)

Therm Version 5.2 (5.2.14)
Date: Mon Jun 27 11:47:36 2011

Created by:
Created for:

Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P<S

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

Internal 1566.28 Total Length 0.2324

External 1511.96 Total Length 0.2408

Solid Materials

Name Conductivity Emissivity Name Conductivity Emissivity
Wim-K W/m-K
Aluminum Painted 160.00 0.20 AA INS k035 0.04 0.90
AA INS k035 0.04 0.90 AA TIM General Timber 0.13 0.90
AA TIM General Timber 0.13 0.90 Ford Farm Wall Hoizontal kp1:3
CEN EPDM 0.25 0.90 8mm Service Void k206 0.21 0.90
AA FIN Plasterboard 0.25 0.90
Cavities
Cavities
Name: CEN frame cavity unventilated None

Gas Fill: Air
Convection Model: CEN

Radiation Model: Standard Glazing Systems

Poly Heat Side 1 Side 2 Dimension  NNone
ID Flow Temp Emis Temp Emis Horz. Vert. # Height
Dir C C mm  mm W/m-K mm

mmmen mmmmmmmemmmemeoe meeee e eeeeee oo oo oo - ———— Standard Boundary Conditions
14 Horizontal 15.00 0.90 5.00 0.90 1.9610.43 N/A 0.0327 N/A
15 Horizontal 15.00 0.90 5.00 0.90 1.96 3.61 Name

17 Horizontal 15.00 0.90 5.00 0.90 6.6118.16 C
10 Horizontal 15.00 0.90 5.00 0.90 7.12 5.13

Wim2-K

Temperature Film Coefficient

20 Horizontal 15.00 0.90 5.00 0.90 31.16 16.43 AA External Protected 0.130C  0.00
AA Interior Horizontal R0.13 2
Name: CEN frame cavity slightly ventilated oc 20.00
Gas Fill: Air
Convection Model: CEN Ventilated
Radiation Model: Standard

7.690

Poly Heat Side 1 Side 2 Dimension N Calculation Specifications
ID Flow Temp Emis Temp Emis Horz. Ver -----------m-mmeemmemv
Dir C C mm  mm W/m-K mm

e e e e e e e e e . Mesh Parameter : 6

15.00 0.90 5.00 0.90 8.04 5.20 Estimated Error: 5.1e-006%
Calculations done in Version 5.2 (5.2.14)

26 Horizontal

Glazing Systems

None

Standard Boundary Conditions

Name Temperature Film Coefficient

C Wim2-K

AA External R0.04 0C 0.00
AA Interior Horizontal R0.13 2
ocC 20.00
AA Internalhorizreducedrad RO.
220C 20.00

25.000
7.690

5.000

Calculation Specifications

Mesh Parameter : 6

21/07/2011

7.690

Name Conductivity Emissivity
W/m-K

Aluminum Painted 160.00 0.20

AA INS k035 0.04 0.90

AA TIM General Timber 0.13 0.90

CEN EPDM 0.25 0.90

Fixed Head Install:38mm Servic

e Void k206 0.21 0.90

AA FIN Plasterboard 0.25 0.90

AA INS k040 0.04 0.90

Foam Weatherstripping* 0.03 0.90

Cavities

Name: CEN frame cavity unventilated
Gas Fill: Air

Convection Model: CEN

Radiation Model: Standard

Poly Heat Side 1 Side2 Dimension N
ID Flow Temp Emis Temp Emis Horz. Vert

Dir C C mm mm Wi
155 Up 15.00 0.90 5.00 0.90 10.43 1.96 N
154 Up 15.00 0.90 5.00 0.90 3.61 1.96 N
153 Up 15.00 0.90 5.00 0.90 18.16 6.61 N
152 Up 15.00 0.90 500 090 5.13 7.12 N,
151 Up 15.00 0.90 5.00 0.90 16.4331.16 |

Name: CEN frame cavity slightly ventilated

Gas Fill: Air
Convection Model: CEN Ventilated

Radiation Model: Standard

Poly Heat Side 1 Side2 Dimension N
ID Flow Temp Emis Temp Emis Horz. Veri

Dir C C mm  mm Win
150 Up 15.00 0.90 5.00 0.90 5.20 8.04 N

Glazing Systems

None

Standard Boundary Conditions

Name Temperature Film Coefficient
C W/m2-K

AA External R0.04 0C 0.00 25.000

AA Interior Horizontal R0.13 2

ocC 20.00 7.690

AA Internalhorizreducedrad RO.

220C 20.00 5.000

AA External protected 0.130C  0.00 7.690

PSI from THERM Fixed Head.xls
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peter warm

peter@peterwarm.co.uk
01752 542 546

Sketch (Installation)

Scale =

1:E [Basa ref: 365]

2

3 F - Window Sill Detail [Timber Clad]

Materials

A Insulation 0.035W/mK

B Softwood 0.13W/mK 38x89mm
C OSB 0.13W/mK 9mm

D Softwood 0.13W/mK 38x38mm
E Softwood 0.13W/mK 38x50mm
F Service Void 38mm 0.206W/mK (see calculation)
G Plasterboard 0.25W/mK

H Insulation 0.04W/mK 50x114mm
I Insulation 0.04W/mK 25x105mm
J Aluminium Cill 160W/mK

P K CEN Semi-Ventilated Cavity
] L Rationel Aldus window
P |
L by 4 Alurminium Sill
JI IS E
- : H ———  25mm Timber packer
oY K |
o
@ .S B D Insulation packed between frame
B
. Compriband 800 packed tight
G
2 Thermowood timber cladding
= : }_{ F Breather mambrane
“ M A A = A \>_{ = 25 % 38mim Pre-treated timber battens
é 7< - 2mm CSE
C Timber trame panel
C
[ 38 x 3Bmm Timber battens

1 External

10077-2 2003

Boundary Conditions

Resistance 0.04m2K/W Temperature 0C

2 External Resistance 0.13m2K/W Temp 0C (Sheltered)
3 Internal Resistance 0.13 Temperature 20C

and increased resistance 0.2m2K/W as per EN ISO

Wapour control layer/Airtight barrier

—— Smm O5B&

—— 2 x Layers of platerboard

Secondary Calculation: Equivalent Thermal Conductivity of Still Air Spaces

Adr Layer Thickness 4

T

Direction of

(check only one field):

Heat Flow

Harizantal he 417 WM

mm

*
Upweards ha 1.25 Willm™) W{[mK]

Dowrnacard s

21/07/2011

PSI from THERM Fixed Cill.xls
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peter warm
info@peterwarm.co.uk
01752 542 546

30

Window (Uf & PSlinst)

@ \WARM: Low Energy Building Practice

7 The Crescent, Plymouth PL1 3AB - 01752 542 546 - www.peterwarm.co.uk

Software: Therm 5.2
Job Name: Rationel Psi values
Tab name: Window (Uf & PSlinst)
Descrip: Fixed Cill

Date: 01/06/2011
Job No: 2011 037
Completed by: KP
Checked by: PW

Heat Flux

(Heatflow through materials)

Black = no heat flow
White = high heat flow

W Loy

00 44 88 131 175 219 263 306 350 w/m2
g
Isotherms
Warm
Inside
Cold (20°C)

Outside
(0°C)

Color Legend

00 23 300 75 100° 125° 150° 1735° 200° C
|

Cloze

Junction (inc reference planes)

Data column Row

S 16
T 16
U 16

L2D W/Km
0.2530

Name  Ufactor nam¢Length mm U factor
Frame+Ins. External
Wall Internal
Wall+Frame External

1000.00 0.0912

0.3871

Uframe for EN 10077-2 Window Calc. heat flow
W/mK

0.2530

dimension U-value

mm W/m2K
L2D with insulation replacing glazing
Insulation thickness
visible width
width

32
190
58.309

U Frame ( W/m2K)

0.922
0.1752
Frame

1.334

U - value calculation for data row Wall
Check surface resistances correct y
Checl total length correct y

Modelling U Value ( W/m2K) 0.091

heat flow

W/mK
0.3871
0.2530
0.1000

0.034 W/mK

dimension U-value
mm W/m2K

Psi Window Installation according to Pz

Wall and Frame with insulated panel
Frame and Insulated panel
Wall

1097 0.091

Installation Psi

[Error in calculation: From therm report - worst cell 5 %

ihickness

I width

Jamb, Lintle or
Cill section -
each may be
different

Elements

21/07/2011

PSI from THERM Fixed Cill.xIs
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peter warm
info@peterwarm.co.uk
01752 542 546

Therm Version 5.2 (5.2.14)
Date: Wed Jun 01 15:51:34 2011

Created by:
Created for:

Therm Version 5.2 (5.2.14)
Date: Mon Jun 27 11:36:51 2011

Created by:
Created for:

Window (Uf & PSlinst)

Therm Version 5.2 (5.2.14)

Date: Mon Jun 27 11

Created by:
Created for:

:36:05 2011

Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P{ Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P{ Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P<

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm W/m2-K

External 1000.00 Custom 0.2530

Internal 70.96 Projected X 3.5654

Solid Materials

Name Conductivity Emissivity
Wim-K

Aluminum Painted 160.00 0.20

AA INS k035 0.04 0.90

CEN EPDM 0.25 0.90

AA TIM General Timber 0.13 0.90

Cavities

Name: CEN frame cavity unventilated
Gas Fill: Air

Convection Model: CEN

Radiation Model: Standard

Poly Heat Side 1 Side 2 Dimension  NNone
ID Flow Temp Emis Temp Emis Horz. Vert. # Height
Dir C C mm  mm W/m-K mm
mmmen mmmmmmmemmmemeoe meeee e eeeeee oo oo oo - ———— Standard Boundary Conditions
60 Horizontal 15.00 0.90 5.00 0.90 2.0010.44 N/A 0.0328 N/A
58 Horizontal 15.00 0.90 5.00 0.90 2.00 3.57 Name Temperature Film Coefficient
57 Horizontal 15.00 0.90 5.00 0.90 10.00 6.00 C Wim2-K
59 Horizontal 15.00 0.90 5.00 0.90 13.29 1.92
73 Horizontal 15.00 0.90 5.00 0.90 13.29 1.92 AA Interior Horizontal R0.13 2
72 Horizontal 15.00 0.90 5.00 0.90 8.00 9.00 0OC 20.00 7.690
71 Horizontal 15.00 0.90 5.00 0.90 10.00 6.00 AA External Protected 0.130C  0.00 7.690
76 Horizontal 15.00 0.90 5.00 0.90 6.64 18.15 N/A 0.0494 N/A

Name: CEN frame cavity slightly ventilated
Gas Fill: Air

Convection Model: CEN Ventilated
Radiation Model: Standard

Poly Heat Side 1
ID Flow

Dir C C mm  mm

Side 2 Dimension
Temp Emis Temp Emis Horz. Ver Estimated Error: 7.8e-012%
Wi/n Calculations done in Version 5.2 (5.2.14)

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

Internal 1000.00 Total Length 0.0912

External 1000.00 Total Length 0.0912

Solid Materials

Name Conductivity Emissivity
W/m-K

AA INS k035 0.04 0.90

AA TIM General Timber 0.13 0.90

Ford Farm Wall Vertical kp1:38

mm Service Void k206 0.21 0.90

AA FIN Plasterboard 0.25 0.90

Cavities

None

Glazing Systems

Calculation Specifications

NMesh Parameter : 6

46 Horizontal
45 Horizontal
44 Horizontal

Glazing Systems

None

Standard Boundary Conditions

Name Temperature Film Coefficient
C W/m2-K

AA Interior Horizontal R0.13 2

oC 20.00 7.690

AA Internalhorizreducedrad RO.

220C 20.00 5.000

AA External R0.04 0C 0.00 25.000
21/07/2011

15.00 0.90 5.00 0.90 4.30 6.29 N/A 0.0789 N/A
15.00 0.90 5.00 0.90 3.22 1.25 N/A 0.0674 N/A
15.00 0.90 5.00 0.90 34.53 15.65 N/A 0.2991 N/A

Cross Section Type: Sill

Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

External 1507.28 Total Length 0.2568

Internal 1591.71 Total Length 0.2431

Solid Materials

Name Conductivity Emissivity
W/m-K

Aluminum Painted 160.00 0.20

AA INS k035 0.04 0.90

CEN EPDM 0.25 0.90

AA TIM General Timber 0.13 0.90

Fixed Cill Install kp1:38mm S

ervice Void k206 0.21 0.90

AA FIN Plasterboard 0.25 0.90

AA INS k040 0.04 0.90

Foam Weatherstripping* 0.03 0.90

Cavities

Name: CEN frame cavity unventilated

Gas Fill: Air
Convection Model: C
Radiation Model: Sta

Poly Heat
ID Flow
Dir

EN
ndard

Side 1 Side2 Dimension N
Temp Emis Temp Emis Horz. Vert
C C mm mm Wi

60 Horizontal
58 Horizontal
55 Horizontal
57 Horizontal
59 Horizontal
73 Horizontal

72 Horizontal
71 Horizontal

15.00 0.90 5.00 0.90 2.0010.44
15.00 0.90 5.00 0.90 2.00 3.57
15.00 0.90 5.00 0.90 6.64 18.15
15.00 0.90 5.00 0.90 10.00 6.00
15.00 0.90 5.00 0.90 13.29 1.92
15.00 0.90 5.00 0.90 13.29 1.92

15.00 0.90 5.00 0.90 8.00 9.00
15.00 0.90 5.00 0.90 10.00 6.00

Name: CEN frame cavity slightly ventilated

Gas Fill: Air

Convection Model: CEN Ventilated
Radiation Model: Standard

Poly Heat
ID Flow
Dir

Side 1 Side2 Dimension N
Temp Emis Temp Emis Horz. Vert
C C mm mm Wi

46 Horizontal
45 Horizontal
44 Horizontal
41 Horizontal

Glazing Systems

None

15.00 0.90 5.00 0.90 4.30 6.29
15.00 0.90 5.00 0.90 3.22 1.25
15.00 0.90 5.00 0.90 34.53 15.65
15.00 0.90 5.00 0.90 139.67 30.84

Standard Boundary Conditions

Name Temperature Film Coefficient
C W/m2-K

AA Interior Horizontal R0.13 2

ocC 20.00 7.690

PSI from THERM Fixed Cill.xls
Page 14 of 54



Topguided Window Jamb Head and Cill

Jamb
Sketch
Sketch installed
Psi calculation
Therm report outputs

Head
Sketch installed
Psi calculation
Therm report outputs

Cill
Sketch installed
Psi calculation
Therm report outputs
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peter warm
peter@peterwarm.co.uk
01752 542546

Aldus Window

Materials

1 Timber 0.13W/mK

2 EPDM Seal 0.25W/mK

3 Painted Aluminium 160W/mK

4 CEN Frame Cavity Slightly Ventilated

5 CEN Frame Cavity Unventilated

6 Glazing replaced by equivalent thickness of material at 0.035W/mK

Therm model generated from DXF file provided by Rationel

Boundary Conditions
External

Resistance 0.04m2K/W Temperature 0C
Internal

Resistance 0.13m2K/W Temperature 20C
Resistance 0.2m2K/W 20C

Defined as per EN ISO 10077-2 2003

21/07/2011 PSI from THERM Topguided Jamb.xls
Page 16 of 54



peter warm Sketch (Installation)
peter@peterwarm.co.uk
01752 542 546

Materials

A Insulation 0.035W/mK

B Softwood 0.13W/mK 38x89mm

C OSB 0.13W/mK 9mm

D Softwood 0.13W/mK 38x38mm

E Softwood 0.13W/mK 38x50mm

F Service Void 38mm 0.206W/mK (see calculation)
G Plasterboard 25mm 0.25W/mK

H Insulation 0.04W/mK 50x114mm

I Insulation 0.04W/mK 25x105mm

J Timber Cladding 0.13W/mK 22mm D E
K Rationel Aldus window

3

2, — L

R S

Boundary Conditions

1 External

Resistance 0.04m2K/W Temperature 0C

2 External Resistance 0.13m2K/W Temp 0C (Sheltered)
3 Internal Resistance 0.13 Temperature 20C

and increased resistance 0.2m2K/W as per EN ISO
10077-2 2003

Secondary Caleulation: Equivalent Thermal Conductivity of Still Air Spaces

Air Layer Thickness! 3B mm

A
Direction of Jugwaras ha  1.25 WilmE [ 0206 Jwi(mi)

Heat Flow: R Horizontal he 41T Wilma)
(check only one field) Dowrrvvards

21/07/2011 PSI from THERM Topguided Jamb.xls
Page 17 of 54



peter warm
info@peterwarm.co.uk
01752 542 546

30

Window (no glass)

@ \WARM: Low Energy Building Practice

7 The Crescent, Plymouth PL1 3AB - 01752 542 546 - www.peterwarm.co.uk

Software: Therm 5.2
Job Name: Rationel Installation Psi Values
Tab name: Window (no glass)
Descrip: TopGuided Jamb

Date: 04/05/2011
Job No: 2011 037
Completed by: KP
Checked by: PW

Heat Flux

(Heatflow through materials)

Black = no heat flow
White = high heat flow

0.0 44 3.8 131 175 219 263 306 350 wiima

- Close

Isotherms

(Lines of constant temp)

Color Legend

00 25° 50° 715 100° 12_S°| 15.0° 175 200° C

Cloze

Junction (inc reference planes)

L2D W/Km
0.3197

Data column Row
S
T
U

Name  Ufactor nam¢Length mm U factor
Frame+Ins. Internal
Wall Internal
Wall+Frame Internal

16
16
16

1000.00 0.0912

0.4353

Uframe for EN 10077-2 Window Calc. heat flow
W/mK

0.3197

dimension U-value

mm W/m2K
L2D with insulation replacing glazing
Insulation thickness
visible width
width

32
190
108.74

U Frame ( W/m2K)

0.922
0.1752
Frame

1.329

U - value calculation for data row Wall
Check surface resistances correct
Checl total length correct

y
y

Modelling U Value ( W/m2K) 0.091

heat flow

W/mK
0.4353
0.3197
0.0978

0.018 W/mK

dimension U-value
mm W/m2K

Psi Window Installation according to Pz

Wall and Frame with insulated panel
Frame and Insulated panel
Wall

1072 0.091

Installation Psi

[Error in calculation: From therm report - worst cell 6.9 %

A

dthickness

I width

Jamb, Lintle or
Cill section -
each may be
different

Elements

21/07/2011

PSI from THERM Topguided Jamb.xls
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peter warm
info@peterwarm.co.uk
01752 542 546

Therm Version 5.2 (5.2.14)
Date: Wed Jul 20 11:55:07 2011

Created by:
Created for:

Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P¢

Cross Section Type: Sill

Therm Version 5.2 (5.2.14)
Date: Mon Jun 27 10:44:57 2011

Created by:
Created for:

Cross Section Type: Sill

Underlay Name: Z:\01 WARM\01 Jobs\2011 037 Rationel PS Underlay Name:

U-factors

Name Length Basis U-factor
mm W/m2-K

Internal 296.74 Projected X 1.0775

External 297.71 Projected X 1.0740

Solid Materials

Name Conductivity Emissivity
Wim-K

AA TIM General Timber 0.13 0.90

Aluminum Painted 160.00 0.20

CEN EPDM 0.25 0.90

AA INS k035 0.04 0.90

Cavities

Name: CEN frame cavity slightly ventilated
Gas Fill: Air

Convection Model: CEN Ventilated
Radiation Model: Standard

Poly Heat Side 1 Side 2 Dimension  NNone
ID Flow Temp Emis Temp Emis Horz. Vert. # Height
Dir C C mm  mm W/m-K mm
mmmen mmmmmmmemmmemeoe meeee e eeeeee oo oo oo - ———— Standard Boundary Conditions
26 Down 15.00 0.90 5.00 0.90 5.3212.95 N/A 0.1205 N/A
34 Down 15.00 0.90 5.00 0.90 19.54 37.34 Name Temperature Film Coefficient
11 Down 15.00 0.90 5.00 0.90 4.89 7.56 | C Wim2-K

Name: CEN frame cavity unventilated
Gas Fill: Air

Convection Model: CEN

Radiation Model: Standard

U-factors

Name Length Basis U-factor
mm Wim2-K

Internal 1000.00 Total Length 0.0912

External 0.00 Projected Y 71129.96

Solid Materials

Name Conductivity Emissivity
Wim-K

AA INS k035 0.04 0.90

AA TIM General Timber 0.13 0.90

Ford Farm Wall Hoizontal kp1:3

8mm Service Void k206 0.21 0.90

AA FIN Plasterboard 0.25 0.90

Cavities

None

Glazing Systems

AA External Protected 0.130C  0.00 7.690
AA Interior Horizontal R0.13 2
ocC 20.00 7.690

Poly Heat Side 1 Side 2 Dimension Nu Keff Cavity
ID Flow Temp Emis Temp Emis Horz. Vert. # Height
Dir C C mm mm W/n Calculation Specifications
28 Down 15.00 0.90 5.00 0.90 10.45 2.00 N/A 0.0328 N/A
29 Down 15.00 0.90 5.00 0.90 3.58 2.00 |Mesh Parameter: 6
31 Down 15.00 0.90 5.00 0.90 18.15 6.64 Estimated Error: 3.8e-006%
32 Down 15.00 0.90 5.00 0.90 4.40 2.02 |Calculations done in Version 5.2 (5.2.14)
3 Down 15.00 0.90 5.00 0.90 4.18 2.02 N/A 0.0322 N/A
6 Down 15.00 0.90 5.00 0.90 18.10 6.65 N/A 0.0495 N/A
24 Down 15.00 0.90 5.00 0.90 14.87 34.54 N/A 0.1489 N/A
7 Down 15.00 0.90 5.00 0.90 1.34 2.02 N/A 0.0309 N/A
12 Down 15.00 0.90 5.00 0.90 8.28 6.90 N/A 0.0474 N/A
45 Down 15.00 0.90 5.00 0.90 1.23 2.02 N/A 0.0308 N/A
5 Down 15.00 0.90 5.00 0.90 9.16 6.70 N/A 0.0473 N/A
8 Down 15.00 0.90 5.00 0.90 6.29 4.30 N/A 0.0395 N/A
22 Down 15.00 0.90 5.00 0.90 1.24 3.34 N/A 0.0340 N/A

Glazing Systems

None

Standard Boundary Conditions

Name Temperature Film Coefficient
C W/m2-K

AA External R0.04 0C 0.00 25.000
AA Interior Horizontal R0.13 2
oC 20.00 7.690

21/07/2011

Window (no glass)

Therm Version 5.2 (5.2.14)
Date: Wed Jul 20 11:53:40 2011

Created by:
Created for:

Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P<S

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

Internal 1370.74 Projected X 0.3176

External 1370.74 Projected X 0.3176

Solid Materials

Name Conductivity Emissivity
W/m-K

AA TIM General Timber 0.13 0.90

Aluminum Painted 160.00 0.20

CEN EPDM 0.25 0.90

AA INS k035 0.04 0.90

Topguided Jamb Install:38mm Se

rvice Void k206 0.21 0.90

AA FIN Plasterboard 0.25 0.90

AA INS k040 0.04 0.90

Foam Weatherstripping* 0.03 0.90

Cavities

Name: CEN frame cavity slightly ventilated
Gas Fill: Air

Convection Model: CEN Ventilated
Radiation Model: Standard

Poly Heat Side 1 Side2 Dimension N
ID Flow Temp Emis Temp Emis Horz. Vert

Dir C C mm mm Wi
179 Down 15.00 0.90 5.00 0.90 5.3212.95
168 Down 15.00 0.90 5.00 0.90 19.54 37.34
165 Down 15.00 0.90 5.00 0.90 4.89 7.56

Name: CEN frame cavity unventilated
Gas Fill: Air

Convection Model: CEN
Radiation Model: Standard

Poly Heat Side 1 Side2 Dimension N
ID Flow Temp Emis Temp Emis Horz. Veri
Dir C C mm  mm Wirr
178 Down 15.00 0.90 5.00 0.90 10.45 2.00
177 Down 15.00 0.90 5.00 0.90 3.58 2.00
176 Down 15.00 0.90 5.00 0.90 18.15 6.64
175 Down 15.00 0.90 5.00 0.90 4.40 2.02
174 Down 15.00 0.90 5.00 0.90 4.18 2.02
173 Down 15.00 0.90 5.00 0.90 18.10 6.65
172 Down 15.00 0.90 5.00 0.90 14.87 34.54
170 Down 15.00 0.90 5.00 0.90 1.34 2.02
169 Down 15.00 0.90 5.00 0.90 8.28 6.90
167 Down 15.00 0.90 5.00 0.90 1.23 2.02
166 Down 15.00 0.90 5.00 0.90 9.16 6.70
164 Down 15.00 0.90 5.00 0.90 6.29 4.30
163 Down 15.00 0.90 5.00 0.90 1.24 3.34
Glazing Systems
None
Standard Boundary Conditions
Name Temperature Film Coefficient

PSI from THERM Topguided Jamb.xls
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peter warm Sketch (Installation)
peter@peterwarm.co.uk
01752 542 546

Sketch (Installation)

L1 avYalavava Ve Yave i |

Materials

A Insulation 0.035W/mK

B Softwood 0.13W/mK 38x89mm

C OSB 0.13W/mK 9mm

D Softwood 0.13W/mK 38x38mm

E Softwood 0.13W/mK 38x50mm

F Service Void 38mm 0.206W/mK (see calculation)
G Plasterboard 25mm 0.25W/mK

H Insulation 0.04W/mK 50x114mm Trenmowood timbier diadding
I Insulation 0.04W/mK 25x105mm

J Timber Cladding 0.13W/mK 22mm
K Rationel Aldus window

Breather membrans

T \_Jl el W m Srmm 058
=
C 2 Timber frame panel
|l
C 38 x 38mm Timber battens
I
G Wapour control layerisirtight barrier
H 9mm Q58

2 x Layers of platerboard

—>_<’_ ; Compritand 600 packed tight

B B Insulation packed betwesn frame
| — Al perimeters 1o be sealedfaped
J Ratianel compasite window

a Boundary Conditions
1 External
‘l H | Resistance 0.04m2K/W Temperature 0C

2 External Resistance 0.13m2K/W Temp 0C (Sheltered)
3 Internal Resistance 0.13 Temperature 20C

and increased resistance 0.2m2K/W as per EN ISO
10077-2 2003

Secondary Calculation: Equivalent Thermal Conductivity of Still Air Spaces

Air Layer Thickness, 38 imm A
Diraction of  Jupvearss he .25 Wi [ 0206 Jwimi
Heat Flow.  »  [Horizontal he 417 VW)
icheck only one field): Dowervsards
21/07/2011 PSI from THERM Topguided Head.xls
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peter warm
info@peterwarm.co.uk
01752 542 546

30

Window (Uf & PSlinst)

@ \WARM: Low Energy Building Practice

7 The Crescent, Plymouth PL1 3AB - 01752 542 546 - www.peterwarm.co.uk

Software: Therm 5.2
Job Name: Rationel Psi Values
Tab name: Window (Uf & PSlinst)
Descrip: Topguided Head

Date: 19/07/2011
Job No: 2011 037
Completed by: KP
Checked by: PW

Heat Flux

(Heatflow through materials)

Black = no heat flow
White = high heat flow

0.0 44 3.8 131 175 306 350 wiima

219 263
|

Claze

Isotherms

(Lines of constant temp)

Color Legend

00 25° 50° 715 100° 12_S°| 15.0° 175 200° C

Cloze

Junction

L2D W/Km
0.3122

Data column Row

S 17
T 16
U 16

Name  Ufactor nam¢Length mm U factor
Frame+Ins. External
Wall Internal
Wall+Frame Internal

1000.00 0.0912

0.4321

Uframe for EN 10077-2 Window Calc. heat flow
W/mK

0.3122

dimension U-value

mm W/m2K
L2D with insulation replacing glazing
Insulation thickness
visible width
width

32
190
108.74

U Frame ( W/m2K)

0.922
0.1752
Frame

1.259

U - value calculation for data row Wall
Check surface resistances correct y
Checl total length correct y

Modelling U Value ( W/m2K) 0.091

heat flow

W/mK
0.4321
0.3122
0.0978

0.022 W/mK

dimension U-value
mm W/m2K

Psi Window Installation according to Pz

Wall and Frame with insulated panel
Frame and Insulated panel
Wall

1072 0.091

Installation Psi

[Error in calculation: From therm report - worst cell 6.7 %

ihickness

I width

Jamb, Lintle or
Cill section -
each may be
different

Elements

21/07/2011

PSI from THERM Topguided Head.xIs
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peter warm
info@peterwarm.co.uk
01752 542 546

Therm Version 5.2 (5.2.14)
Date: Wed Jul 20 11:49:53 2011

Created by:
Created for:

Therm Version 5.2 (5.2.14)
Date: Mon Jun 27 11:00:17 2011

Created by:
Created for:

Window (Uf & PSlinst)

Therm Version 5.2 (5.2.14)
Date: Wed Jul 20 11:48:23 2011

Created by:
Created for:

Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P{ Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P{ Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P<

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm W/m2-K

Internal 296.74 Projected Y 1.0521

External 299.03 Projected Y 1.0440

Solid Materials

Name Conductivity Emissivity
Wim-K

Aluminum Painted 160.00 0.20

AA TIM General Timber 0.13 0.90

CEN EPDM 0.25 0.90

AA INS k035 0.04 0.90

Cavities

Name: CEN frame cavity slightly ventilated
Gas Fill: Air

Convection Model: CEN Ventilated
Radiation Model: Standard

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

Internal 1000.00 Projected Y 0.0912

External 1000.00 Projected Y 0.0912

Solid Materials

Name Conductivity Emissivity
W/m-K

AA INS k035 0.04 0.90

AA TIM General Timber 0.13 0.90

Ford Farm Wall Vertical kp1:38

mm Service Void k206 0.21 0.90

AA FIN Plasterboard 0.25 0.90

Cavities

None

Glazing Systems

Poly Heat Side 1 Side 2 Dimension  NNone
ID Flow Temp Emis Temp Emis Horz. Vert. # Height
Dir C C mm  mm W/m-K mm

mmmen mmmmmmmemmmemeoe meeee e eeeeee oo oo oo - ———— Standard Boundary Conditions

15.00 0.90 5.00 0.90
15.00 0.90 5.00 0.90
15.00 0.90 5.00 0.90

45 Horizontal
32 Horizontal
55 Horizontal

Name: CEN frame cavity unventilated
Gas Fill: Air

Convection Model: CEN

Radiation Model: Standard

12.95 532 N/A 0.1205 N/A
9.50 8.73 Name

7.56 4.89 C W/m2-K
AA Interior Horizontal R0.13 2
(0] 20.00 7.690

AA External Protected 0.130C  0.00 7.690

Poly Heat Side 1 Side 2 Dimension Nu Keff Cavity
ID Flow Temp Emis Temp Emis Horz. Vert. # Height
Dir C C mm mm W/n Calculation Specifications
44 Horizontal 15.00 0.90 5.00 0.90 2.0010.45 N/A 0.0328 N/A
43 Horizontal 15.00 0.90 5.00 0.90 2.00 3.58 Mesh Parameter: 6
42 Horizontal 15.00 0.90 5.00 0.90 6.64 18.15 Estimated Error: 7.8e-012%
41 Horizontal 15.00 0.90 5.00 0.90 2.02 4.40 Calculations done in Version 5.2 (5.2.14)
40 Horizontal 15.00 0.90 5.00 0.90 2.02 4.18 N/A 0.0322 N/A
39 Horizontal 15.00 0.90 5.00 0.90 6.6518.10 N/A 0.0495 N/A
36 Horizontal 15.00 0.90 5.00 0.90 34.54 14.87 N/A 0.1489 N/A
34 Horizontal 15.00 0.90 5.00 0.90 33.2219.05 N/A 0.1472 N/A
33 Horizontal 15.00 0.90 5.00 0.90 2.02 1.34 N/A 0.0309 N/A
30 Horizontal 15.00 0.90 5.00 0.90 6.90 8.28 N/A 0.0474 N/A
51 Horizontal 15.00 0.90 5.00 0.90 2.02 1.23 N/A 0.0308 N/A
53 Horizontal 15.00 0.90 5.00 0.90 6.70 9.16 N/A 0.0473 N/A
48 Horizontal 15.00 0.90 5.00 0.90 7.16 5.14 N/A 0.0462 N/A

Glazing Systems

None

Standard Boundary Conditions

Name Temperature Film Coefficient

C Wim2-K

AA External R0.04 0C 0.00 25.000
AA Interior Horizontal R0.13 2
oC 20.00 7.690

21/07/2011

Temperature Film Coefficient

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

Internal 1370.74 Projected Y 0.3152

External 1370.74 Projected Y 0.3152

Solid Materials

Name Conductivity Emissivity
W/m-K

Aluminum Painted 160.00 0.20

AA TIM General Timber 0.13 0.90

CEN EPDM 0.25 0.90

AA INS k035 0.04 0.90

Topguided Head Install:38mm Se

rvice Void k206 0.21 0.90

AA FIN Plasterboard 0.25 0.90

AA INS k040 0.04 0.90

Foam Weatherstripping* 0.03 0.90

Cavities

Name: CEN frame cavity slightly ventilated
Gas Fill: Air

Convection Model: CEN Ventilated
Radiation Model: Standard

Poly Heat Side 1 Side2 Dimension N
ID Flow Temp Emis Temp Emis Horz. Vert

Dir C C mm mm Wi
15.00 0.90 5.00 0.90 12.95 5.32
15.00 0.90 5.00 0.90 9.50 8.73
15.00 0.90 5.00 0.90 7.56 4.89

45 Horizontal
32 Horizontal
55 Horizontal

Name: CEN frame cavity unventilated
Gas Fill: Air

Convection Model: CEN
Radiation Model: Standard

Poly Heat Side 1 Side2 Dimension N
ID Flow Temp Emis Temp Emis Horz. Veri

Dir C C mm  mm Win
44 Horizontal 15.00 0.90 5.00 0.90 2.0010.45
43 Horizontal 15.00 0.90 5.00 0.90 2.00 3.58
42 Horizontal 15.00 0.90 5.00 0.90 6.64 18.15
41 Horizontal 15.00 0.90 5.00 0.90 2.02 4.40
40 Horizontal 15.00 0.90 5.00 0.90 2.02 4.18
39 Horizontal 15.00 0.90 5.00 0.90 6.6518.10
36 Horizontal 15.00 0.90 5.00 0.90 34.54 14.87
34 Horizontal 15.00 0.90 5.00 0.90 33.22 19.05
33 Horizontal 15.00 0.90 5.00 0.90 2.02 1.34
30 Horizontal 15.00 0.90 5.00 0.90 6.90 8.28
51 Horizontal 15.00 0.90 5.00 0.90 2.02 1.23
53 Horizontal 15.00 0.90 5.00 0.90 6.70 9.16
48 Horizontal 15.00 0.90 5.00 0.90 7.16 5.14

Glazing Systems

None

Standard Boundary Conditions

Name Temperature Film Coefficient

PSI from THERM Topguided Head.xIs
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Sketch (Installation)

Scale =

1:E [Basa ref: 365]

2

3 F - Window Sill Detail [Timber Clad]

Materials

A Insulation 0.035W/mK

B Softwood 0.13W/mK 38x89mm
C OSB 0.13W/mK 9mm

D Softwood 0.13W/mK 38x38mm
E Softwood 0.13W/mK 38x50mm
F Service Void 38mm 0.206W/mK (see calculation)
G Plasterboard 0.25W/mK

H Insulation 0.04W/mK 50x114mm
I Insulation 0.04W/mK 25x105mm
J Aluminium Cill 160W/mK

P K CEN Semi-Ventilated Cavity
] L Rationel Aldus window
P |
L by 4 Alurminium Sill
JI IS E
- : H ———  25mm Timber packer
oY K |
o
@ .S B D Insulation packed between frame
B
. Compriband 800 packed tight
G
2 Thermowood timber cladding
= : }_{ F Breather mambrane
“ M A A = A \>_{ = 25 % 38mim Pre-treated timber battens
é 7< - 2mm CSE
C Timber trame panel
C
[ 38 x 3Bmm Timber battens

1 External

10077-2 2003

Boundary Conditions

Resistance 0.04m2K/W Temperature 0C

2 External Resistance 0.13m2K/W Temp 0C (Sheltered)
3 Internal Resistance 0.13 Temperature 20C

and increased resistance 0.2m2K/W as per EN ISO

Wapour control layer/Airtight barrier

—— Smm O5B&

—— 2 x Layers of platerboard

Secondary Calculation: Equivalent Thermal Conductivity of Still Air Spaces

Adr Layer Thickness 4

T

Direction of

(check only one field):

Heat Flow

Harizantal he 417 WM

mm

*
Upweards ha 1.25 Willm™) W{[mK]

Dowrnacard s

21/07/2011
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Window (Uf & PSlinst)

@ \WARM: Low Energy Building Practice

7 The Crescent, Plymouth PL1 3AB - 01752 542 546 - www.peterwarm.co.uk

Software: Therm 5.2
Job Name: Rationel Psi values
Tab name: Window (Uf & PSlinst)
Descrip: Topguided Cill

Date: 11.05.11

Job No: 2011 037
Completed by: KP
Checked by: pw

Heat Flux

(Heatflow through materials)

Black = no heat flow
White = high heat flow

Color Legend

44 88 131 175 219 263 350
|

0.0 30.6

i fmn2

Claze

Isotherms
(Lines of constant temp)
Cold

Outside
(0°C)

Warm
Inside

Color Legend

00® 25 50° 75° 100° 125° 150° 175 200° C

Close

Junction

Data column Row

S 17
T 16
U 16

Name  Ufactor nam¢Length mm U factor
Frame+Ins. Internal
Wall Internal
Wall+Frame External

1000.00 0.0912

L2D W/Km

0.3312

0.4645

Uframe for EN 10077-2 Window Calc. heat flow
W/mK

0.3312

dimension U-value

mm W/m2K
L2D with insulation replacing glazing
Insulation thickness
visible width
width

32
190
108.29

U Frame ( W/m2K)

0.922
0.1752
Frame

1.440

U - value calculation for data row Wall
Check surface resistances correct y
Checl total length correct y

Modelling U Value ( W/m2K)

0.091

heat flow

W/mK
0.4645
0.3312
0.1000

dimension U-value
mm W/m2K

Psi Window Installation according to Pz

Wall and Frame with insulated panel
Frame and Insulated panel
Wall

1097 0.091

Installation Psi

0.033 W/mK

[Error in calculation: From therm report - worst cell 74 %

thickness

I width

Jamb, Lintle or
Cill section -
each may be
different

Elements

21/07/2011

PSI from THERM Topguided Cill.xIs
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Therm Version 5.2 (5.2.14)
Date: Wed Jul 20 11:39:02 2011

Created by:
Created for:

Therm Version 5.2 (5.2.14)
Date: Mon Jun 27 10:58:16 2011

Created by:
Created for:

Window (Uf & PSlinst)

Therm Version 5.2 (5.2.14)
Date: Wed Jul 20 11:43:29 2011

Created by:
Created for:

Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P{ Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P{ Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P<

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm W/m2-K

External 297.77 Projected Y 1.1123

Internal 298.29 Projected Y 1.1104

Solid Materials

Name Conductivity Emissivity
Wim-K

Aluminum Painted 160.00 0.20

AA TIM General Timber 0.13 0.90

CEN EPDM 0.25 0.90

AA INS k035 0.04 0.90

Cavities

Name: CEN frame cavity unventilated
Gas Fill: Air

Convection Model: CEN

Radiation Model: Standard

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

Internal 1000.00 Projected Y 0.0912

External 1000.00 Projected Y 0.0912

Solid Materials

Name Conductivity Emissivity
W/m-K

AA INS k035 0.04 0.90

AA TIM General Timber 0.13 0.90

Ford Farm Wall Vertical kp1:38

mm Service Void k206 0.21 0.90

AA FIN Plasterboard 0.25 0.90

Cavities

None

Glazing Systems

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

External 1395.29 Projected Y 0.3329

Internal 1395.29 Projected Y 0.3329

Solid Materials

Name Conductivity Emissivity
W/m-K
AA TIM General Timber 0.13 0.90
Aluminum Painted 160.00 0.20
CEN EPDM 0.25 0.90
AA INS k035 0.04 0.90
Topguided Cill Install kp1:38m
m Service Void k206 0.21 0.90
AA FIN Plasterboard 0.25 0.90
AA INS k040 0.04 0.90
Foam Weatherstripping* 0.03 0.90
Cavities

Poly Heat Side 1 Side 2 Dimension  NNone Name: CEN frame cavity unventilated
ID Flow Temp Emis Temp Emis Horz. Vert. # Height Gas Fill: Air
Dir C C mm  mm W/m-K mm Convection Model: CEN
mmmen mmmmmmmemmmemeoe meeee e eeeeee oo oo oo - ———— Standard Boundary Conditions Radiation Model: Standard
7 Horizontal 15.00 0.90 5.00 0.90 2.02 1.32 N/A 0.0309 N/A
6 Horizontal 15.00 0.90 5.00 0.90 6.62 18.02 Name Temperature Film Coefficient Poly Heat Side 1 Side2 Dimension N
15 Horizontal 15.00 0.90 5.00 0.90 6.0111.63 C W/m2-K ID Flow Temp Emis Temp Emis Horz. Vert
3 Horizontal 15.00 0.90 5.00 0.90 6.06 10.90 Dir C C mm mm Wi
35 Horizontal 15.00 0.90 5.00 0.90 2.02 1.25 AA Interior Horizontal R0.13 2 e e e e e s
36 Horizontal 15.00 0.90 5.00 0.90 2.00 3.57 0C 20.00 7.690 18 Horizontal 15.00 0.90 5.00 0.90 2.02 1.32
37 Horizontal 15.00 0.90 5.00 0.90 2.00 10.44 AA External Protected 0.130C  0.00 7.690 14 Horizontal 15.00 0.90 5.00 0.90 2.02 1.25
38 Horizontal 15.00 0.90 5.00 0.90 6.64 18.15 N/A 0.0494 N/A 13 Horizontal 15.00 0.90 5.00 0.90 2.00 3.57
12 Horizontal 15.00 0.90 5.00 0.90 2.0010.44
Name: CEN frame cavity slightly ventilated 11 Horizontal 15.00 0.90 5.00 0.90 6.64 18.15
Gas Fill: Air 6 Horizontal 15.00 0.90 5.00 0.90 6.62 18.02
Convection Model: CEN Ventilated Calculation Specifications 53 Horizontal 15.00 0.90 5.00 0.90 10.00 6.00
Radiation Model: Standard e 55 Horizontal 15.00 0.90 5.00 0.90 8.00 9.00
57 Horizontal 15.00 0.90 5.00 0.90 10.00 6.00
Poly Heat Side 1 Side 2 Dimension  NMesh Parameter : 6 59 Horizontal 15.00 0.90 5.00 0.90 13.29 1.92
ID Flow Temp Emis Temp Emis Horz. Ver Estimated Error: 7.8e-012% 63 Horizontal 15.00 0.90 5.00 0.90 13.29 1.92
Dir C (o} mm mm Wi/n Calculations done in Version 5.2 (5.2.14) 108 Horizontal 15.00 0.90 5.00 0.90 6.0111.63
e e e o e e o e e e 110 Horizontal 15.00 0.90 5.00 0.90 6.06 10.90
5 Horizontal 15.00 0.90 5.00 0.90 35.17 1549 N/A 0.3038 N/A
2 Horizontal 15.00 0.90 5.00 0.90 2.63 0.90 N/A 0.0640 N/A Name: CEN frame cavity slightly ventilated
1 Horizontal 15.00 0.90 5.00 0.90 3.81 6.53 N/A 0.0763 N/A Gas Fill: Air

44 Horizontal
26 Horizontal
Glazing Systems

None

Standard Boundary Conditions

Name Temperature Film Coefficient
C W/m2-K

AA External R0.04 0C 0.00 25.000
AA Interior Horizontal R0.13 2

ocC 20.00 7.690

AA Internalhorizreducedrad RO.

220C 20.00 5.000

21/07/2011

15.00 0.90 5.00 0.90 13.37 5.54 N/A 0.1228 N/A
15.00 0.90 5.00 0.90 37.48 19.75 N/A 0.3293 N/A

Convection Model: CEN Ventilated
Radiation Model: Standard

Poly Heat Side 1 Side2 Dimension N
ID Flow Temp Emis Temp Emis Horz. Veri

Dir C C mm  mm Win
38 Horizontal 15.00 0.90 5.00 0.90 35.17 15.49
31 Horizontal 15.00 0.90 5.00 0.90 13.37 5.54
30 Horizontal 15.00 0.90 5.00 0.90 37.48 19.75
41 Horizontal 15.00 0.90 5.00 0.90 139.67 30.84
65 Horizontal 15.00 0.90 5.00 0.90 3.81 6.53
74 Horizontal 15.00 0.90 5.00 0.90 2.63 0.90

Glazing Systems

None

PSI from THERM Topguided Cill.xls
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Tilt & Turn Window Jamb Head and Cill

Jamb
Sketch
Sketch installed
Psi calculation
Therm report outputs

Head
Sketch installed
Psi calculation
Therm report outputs

Gill

Sketch installed

Psi calculation
Therm report outputs

Cill on ground (used as door)
Sketch installed

Psi calculation
Therm report outputs

This page is intentionally left blank
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Sketch (UFrame)

Aldus Window

Materials

1 Timber 0.13W/mK

2 EPDM Seal 0.25W/mK

3 Painted Aluminium 160W/mK

4 CEN Frame Cavity Slightly Ventilated

5 CEN Frame Cavity Unventilated

6 Glazing replaced by equivalent thickness of material at 0.035W/mK

Therm model generated from DXF file provided by Rationel

Boundary Conditions
External

Resistance 0.04m2K/W Temperature 0C
Internal

Resistance 0.13m2K/W Temperature 20C
Resistance 0.2m2K/W 20C

Defined as per EN ISO 10077-2 2003

21/07/2011

PSI from THERM T&T Jamb.xls
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peter warm Sketch (Installation)
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01752 542 546

Materials

A Insulation 0.035W/mK

B Softwood 0.13W/mK 38x89mm

C OSB 0.13W/mK 9mm

D Softwood 0.13W/mK 38x38mm

E Softwood 0.13W/mK 38x50mm

F Service Void 38mm 0.206W/mK (see calculation)
G Plasterboard 25mm 0.25W/mK

H Insulation 0.04W/mK 50x114mm

I Insulation 0.04W/mK 25x105mm

J Timber Cladding 0.13W/mK 22mm D E
K Rationel Aldus window

3

2, — L

R S

Boundary Conditions

1 External

Resistance 0.04m2K/W Temperature 0C

2 External Resistance 0.13m2K/W Temp 0C (Sheltered)
3 Internal Resistance 0.13 Temperature 20C

and increased resistance 0.2m2K/W as per EN ISO
10077-2 2003

Secondary Caleulation: Equivalent Thermal Conductivity of Still Air Spaces

Air Layer Thickness! 3B mm

A
Direction of Jugwaras ha  1.25 WilmE [ 0206 Jwi(mi)

Heat Flow: R Horizontal he 41T Wilma)
(check only one field) Dowrrvvards

21/07/2011 PSI from THERM T&T Jamb.xls
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Window (Uf & PSlinst)

@ \WARM: Low Energy Building Practice

7 The Crescent, Plymouth PL1 3AB - 01752 542 546 - www.peterwarm.co.uk

Software: Therm 5.2
Job Name: Rationel psi values
Tab name: Window (Uf & PSlinst)
Descrip: T&T Jamb

Date: 12.05.11

Job No: 2011 037
Completed by: KP
Checked by: PW

Heat Flux

(Heatflow through materials)

Black = no heat flow
White = high heat
flow

0.0 44 8.8 13.1 306 350  wW/mZ

175 219 263
|

Claze

Isotherms

(Lines of constant temp]

Cold

Outside
(0°C)

00® 25 50° 75° 100° 125° 150° 175 200° C

|

Junction

L2D W/Km
0.3498

Data column Row

S 16
T 16
U 16

Name  Ufactor nam¢Length mm U factor
Frame+Ins. Internal
Wall Internal
Wall+Frame Internal

1000.00 0.0912

0.4644

Uframe for EN 10077-2 Window Calc. heat flow
W/mK

0.3498

dimension U-value

mm W/m2K
L2D with insulation replacing glazing
Insulation thickness
visible width
width

32
190
134.01

U Frame ( W/m2K)

0.922
0.1752
Frame

1.303

U - value calculation for data row Wall
Check surface resistances correct y
Checl total length correct y

Modelling U Value ( W/m2K) 0.091

heat flow

W/mK
0.4644
0.3498
0.0978

0.017 W/mK

dimension U-value
mm W/m2K

Psi Window Installation according to Pz

Wall and Frame with insulated panel
Frame and Insulated panel
Wall

1072 0.091

Installation Psi

[Error in calculation: From therm report - worst cell %

< thickness

I width

Jamb, Lintle or
Cill section -
each may be
different

Elements

21/07/2011

PSI from THERM T&T Jamb.xls
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Therm Version 5.2 (5.2.14)
Date: Thu May 12 09:54:46 2011

Therm Version 5.2 (5.2.14)
Date: Mon Jun 27 12:23:51 2011

Created by:
Created for:

Created by:
Created for:

Window (Uf & PSlinst)

Therm Version 5.2 (5.2.14)
Date: Mon Jun 27 12:22:31 2011

Created by:
Created for:

Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P¢

Cross Section Type: Sill

Cross Section Type: Sill

Underlay Name: Z:\01 WARM\01 Jobs\2011 037 Rationel PS Underlay Name:

U-factors U-factors

Name Length Basis U-factor Name Length Basis U-factor
mm Wim2-K mm Wim2-K

Internal 1000.00 Custom 0.3498 Internal 1000.00 Total Length 0.0912

External 323.45 Projected X 1.0814 External 1000.00 Total Length 0.0912

Solid Materials

Solid Materials

Name Conductivity Emissivity Name Conductivity Emissivity
Wim-K Wim-K
AA TIM General Timber 0.13 0.90 AA INS k035 0.04 0.90
CEN EPDM 0.25 0.90 AA TIM General Timber 0.13 0.90
Aluminum Painted 160.00 0.20 Ford Farm Wall Hoizontal kp1:3
AA INS k035 0.04 0.90 8mm Service Void k206 0.21 0.90
AA FIN Plasterboard 0.25 0.90
Cavities
Cavities
Name: CEN frame cavity unventilated None

Gas Fill: Air
Convection Model: CEN
Radiation Model: Standard

Glazing Systems

Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P<S

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

Internal 1631.24 Total Length 0.2847

External 1577.43 Total Length 0.2944

Solid Materials

Name Conductivity Emissivity
W/m-K

AA TIM General Timber 0.13 0.90

CEN EPDM 0.25 0.90

Aluminum Painted 160.00 0.20

AA INS k035 0.04 0.90

T& T Jamb Install:38mm Service

Void k206 0.21 0.90

AA FIN Plasterboard 0.25 0.90

AA INS k040 0.04 0.90

Foam Weatherstripping* 0.03 0.90

Cavities

Name: CEN frame cavity unventilated

Poly Heat Side 1 Side 2 Dimension  NNone
ID Flow Temp Emis Temp Emis Horz. Vert. # Height
Dir C C mm  mm W/m-K mm

mmmen mmmmmmmemmmemeoe meeee e eeeeee oo oo oo - ———— Standard Boundary Conditions

7 Down 15.00 0.90 5.00 0.90 1.9511.60 N/A 0.0539 N/A

26 Down 15.00 0.90 5.00 0.90 10.48 2.00 Name Temperature Film Coefficient
27 Down 15.00 0.90 5.00 0.90 3.55 2.00 | C Wim2-K

28 Down 15.00 0.90 5.00 0.90 1.73 2.00 |

29 Down 15.00 0.90 5.00 0.90 9.40 2.00 |AA External protected 0.130C  0.00 7.690
30 Down 15.00 0.90 5.00 0.90 1.45 2.00 |AA Interior Horizontal R0.13 2

4 Down 15.00 0.90 5.00 0.90 24.94 14.63 0C 20.00 7.690

12 Down 15.00 0.90 5.00 0.90 14.07 35.25 N/A 0.1510 N/A

14 Down 15.00 0.90 5.00 0.90 18.20 6.64 N/A 0.0494 N/A

120 Down 15.00 0.90 5.00 0.90 18.22 6.67 N/A 0.0495 N/A

Name: CEN frame cavity slightly ventilated

Gas Fill: Air
Convection Model: CEN Ventilated

Calculation Specifications

Radiation Model: Standard Mesh Parameter : 6

Estimated Error: 3.8e-006%

Poly Heat Side 1 Side 2 Dimension N Calculations done in Version 5.2 (5.2.14)
ID Flow Temp Emis Temp Emis Horz. Vert. # Height
Dir C C mm  mm W/m-K mm
36 Down 15.00 0.90 5.00 0.90 4.13 7.69 N/A 0.0935 N/A
21 Down 15.00 0.90 5.00 0.90 8.04 10.00 N/A 0.1105 N/A
39 Down 15.00 0.90 5.00 0.90 18.47 32.31 N/A 0.2862 N/A
115 Down 15.00 0.90 5.00 0.90 6.29 4.30 N/A 0.0789 N/A

Glazing Systems

None

Standard Boundary Conditions

Name Temperature Film Coefficient

C Wim2-K

AA External R0.04 0C 0.00 25.000
AA Interior Horizontal R0.13 2

oc 20.00 7.690

AA Internalhorizreducedrad RO.

220C 20.00 5.000

21/07/2011

Gas Fill: Air

Convection Model: CEN
Radiation Model: Standard

Poly Heat Side 1 Side2 Dimension N
ID Flow Temp Emis Temp Emis Horz. Vert

Dir C C mm mm Wi
122 Down 15.00 0.90 5.00 0.90 1.9511.60
118 Down 15.00 0.90 5.00 0.90 10.48 2.00
117 Down 15.00 0.90 5.00 0.90 3.55 2.00
116 Down 15.00 0.90 5.00 0.90 1.73 2.00
115 Down 15.00 0.90 5.00 0.90 9.40 2.00
114 Down 15.00 0.90 5.00 0.90 1.45 2.00
111 Down 15.00 0.90 5.00 0.90 24.94 14.63
110 Down 15.00 0.90 5.00 0.90 14.07 35.25
109 Down 15.00 0.90 5.00 0.90 18.20 6.64
106 Down 15.00 0.90 5.00 0.90 18.22 6.67

Name: CEN frame cavity slightly ventilated

Gas Fill: Air

Convection Model: CEN Ventilated
Radiation Model: Standard

Poly Heat Side 1 Side2 Dimension N
ID Flow Temp Emis Temp Emis Horz. Vert

Dir C C mm mm Wi
112 Down 15.00 0.90 5.00 0.90 4.13 7.69
108 Down 15.00 0.90 5.00 0.90 8.04 10.00
107 Down 15.00 0.90 5.00 0.90 18.47 32.31
104 Down 15.00 0.90 5.00 0.90 6.29 4.30

Glazing Systems

None

Standard Boundary Conditions

Name

Temperature Film Coefficient
C W/m2-K

PSI from THERM T&T Jamb.xls
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[Tab]

o1 aYal'avavaveTave 3 §

Materials

A Insulation 0.035W/mK

B Softwood 0.13W/mK 38x89mm

C OSB 0.13W/mK 9mm

D Softwood 0.13W/mK 38x38mm

E Softwood 0.13W/mK 38x50mm

F Service Void 38mm 0.206W/mK (see calculation)
G Plasterboard 25mm 0.25W/mK

H Insulation 0.04W/mK 50x114mm

I Insulation 0.04W/mK 25x105mm

J Timber Cladding 0.13W/mK 22mm
K Rationel Aldus window

Themmowood timber cladding

Breather membrang

Smm 058

Timber frame panel

38 » 38mm Timber battens

Vapour control layerisirtight barriser

9mm Q5B

2 ¥ Layers of platerboard

Compriband 600 packed tight

Insulation packed between frame

I — T N 1T
2 |
| cl lla
C
G
H
= A A A F
| B B
! H
il
K

— Al perimeters Lo be sealedflaped

Ratianal composite window

a Boundary Conditions
1 External

10077-2 2003

2 External Resistance 0.13m2K/W Temp 0C (Sheltered)
3 Internal Resistance 0.13 Temperature 20C

Resistance 0.04m2K/W Temperature 0C
and increased resistance 0.2m2K/W as per EN ISO

Secondary Calculation: Equivalent Thermal Conductivity of Still Air Spaces

Air Layer Thickness a8 imm

Direction of: . |Ypwards b 1.25 Wim3)
Hest Flow % |Horizontal he 417 W)
icheck only one field): Diowriseard s

h

[0.206 Jwrimiq

21/07/2011
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Window (Uf & PSlinst)

@ \WARM: Low Energy Building Practice

7 The Crescent, Plymouth PL1 3AB - 01752 542 546 - www.peterwarm.co.uk

Date: 12.05.11
Job No: 2011 037
Completed by: KP

Software: Therm 5.2
Job Name: rationel psi values
Tab name: Window (Uf & PSlinst)

Heat Flux

(Heatflow through materials)

Black = no heat flow
White = high heat flow

Color Legend

0.0

44 88 131 175 219 263 306 330

2

Claze

Isotherms

(Line: Warm
Inside
(20°C)

Cold
Outside
(0°C)

00 25 50° 15

10.0° 125"| 15.0° 175 200° C

Cloze

Junction

Descrip: T&T Head Checked by:
Data column Row Name  Ufactor nam¢Length mm U factor L2D W/Km
S 16 Frame+Ins. Internal 0.3544
T 16 Wall Internal 1000.00 0.0912
U 16 Wall+Frame Internal 0.4737
Uframe for EN 10077-2 Window Calc.  dimension U-value heat flow
mm W/m2K W/mK
L2D with insulation replacing glazing 0.3544
Insulation thickness 32 0.922
visible width 190 0.1752
Frame width 136.1
U Frame ( W/m2K) 1.316
U - value calculation for data row Wall
Check surface resistances correct y
Checl total length correct y
Modelling U Value ( W/m2K) 0.091
Psi Window Installation according to P dimension U-value heat flow
mm W/m2K W/mK
Wall and Frame with insulated panel 0.4737
Frame and Insulated panel 0.3544
Wall 1072 0.091 0.0978
Installation Psi 0.022 W/mK
[Error in calculation: From therm report - worst cell 5.6 %

ihickness

I width

Jamb, Lintle or
Cill section -
each may be
different

Elements

21/07/2011

PSI from THERM T&T Head.xls
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Therm Version 5.2 (5.2.14)
Date: Wed Jul 20 12:09:25 2011

Created by:
Created for:

Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P¢

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm W/m2-K

Internal 330.33 Projected Y 1.0728

External 331.54 Projected Y 1.0689

Solid Materials

Name Conductivity Emissivity
Wim-K

AA TIM General Timber 0.13 0.90

Aluminum Painted 160.00 0.20

CEN EPDM 0.25 0.90

AA INS k035 0.04 0.90

Cavities

Name: CEN frame cavity unventilated
Gas Fill: Air

Convection Model: CEN

Radiation Model: Standard

Therm Version 5.2 (5.2.14)
Date: Mon Jun 27 12:50:49 2011

Created by:
Created for:

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

Internal 1000.00 Total Length 0.0912

External 1000.00 Total Length 0.0912

Solid Materials

Name Conductivity Emissivity
W/m-K

AA INS k035 0.04 0.90

AA TIM General Timber 0.13 0.90

Ford Farm Wall Vertical kp1:38

mm Service Void k206 0.21 0.90

AA FIN Plasterboard 0.25 0.90

Cavities

None

Glazing Systems

Poly Heat Side 1 Side 2 Dimension  NNone
ID Flow Temp Emis Temp Emis Horz. Vert. # Height
Dir C C mm  mm W/m-K mm
mmmen mmmmmmmemmmemeoe meeee e eeeeee oo oo oo - ———— Standard Boundary Conditions
65 Horizontal 15.00 0.90 5.00 0.90 2.00 1.44 N/A 0.0309 N/A
64 Horizontal 15.00 0.90 5.00 0.90 2.00 2.00 Name Temperature Film Coefficient
63 Horizontal 15.00 0.90 5.00 0.90 1.78 2.06 C Wim2-K
62 Horizontal 15.00 0.90 5.00 0.90 1.75 3.43
59 Horizontal 15.00 0.90 5.00 0.90 15.24 2.73 AA Interior Horizontal R0.13 2
58 Horizontal 15.00 0.90 5.00 0.90 7.8421.94 0C 20.00 7.690
57 Horizontal 15.00 0.90 5.00 0.90 6.49 14.32 AA External protected 0.130C  0.00 7.690
56 Horizontal 15.00 0.90 5.00 0.90 0.62 0.75 N/A 0.0270 N/A
55 Horizontal 15.00 0.90 5.00 0.90 34.7214.50 N/A 0.1493 N/A
53 Horizontal 15.00 0.90 5.00 0.90 8.13 8.53 N/A 0.0508 N/A
52 Horizontal 15.00 0.90 5.00 0.90 6.54 39.52 N/A 0.0508 N/A
51 Horizontal 15.00 0.90 5.00 0.90 1.00 1.50 Calculation Specifications
50 Horizontal 15.00 0.90 5.00 0.90 9.19 7.46 ----——--mmmemmmmmmeeemm

Name: CEN frame cavity slightly ventilated
Gas Fill: Air

Convection Model: CEN Ventilated
Radiation Model: Standard

Poly Heat Side 1 Side 2 Dimension
ID Flow Temp Emis Temp Emis Horz. Vert. #
Dir C C mm mm

Mesh Parameter : 6

Estimated Error: 7.8e-012%
Calculations done in Version 5.2 (5.2.14)

Nu Keff Cavity

Height

W/m-K  mm

61 Horizontal
54 Horizontal
49 Horizontal

Glazing Systems

None

Standard Boundary Conditions

Name Temperature Film Coefficient
C W/m2-K
AA External R0.04 0C 0.00 25.000

AA Interior Horizontal R0.13 2

oc 20.00 7.690

21/07/2011

15.00 0.90 5.00 0.90 31.3918.27 N/A 0.2786 N/A
15.00 0.90 5.00 0.90 7.86 5.09 N/A 0.0958 N/A
15.00 0.90 5.00 0.90 11.40 9.73 N/A 0.1197 N/A

Window (Uf & PSlinst)

Therm Version 5.2 (5.2.14)
Date: Wed Jul 20 12:10:38 2011

Created by:
Created for:

Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P<S

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

Internal 1402.33 Projected Y 0.3378

External 1402.33 Projected Y 0.3378

Solid Materials

Name Conductivity Emissivity
W/m-K

AA TIM General Timber 0.13 0.90

Aluminum Painted 160.00 0.20

CEN EPDM 0.25 0.90

AA INS k035 0.04 0.90

T&T Head Install:38mm Service

Void k206 0.21 0.90

AA FIN Plasterboard 0.25 0.90

AA INS k040 0.04 0.90

Foam Weatherstripping* 0.03 0.90

Cavities

Name: CEN frame cavity unventilated
Gas Fill: Air

Convection Model: CEN

Radiation Model: Standard

Poly Heat Side 1 Side2 Dimension N
ID Flow Temp Emis Temp Emis Horz. Vert
Dir C C mm mm Wi
155 Horizontal 15.00 0.90 5.00 0.90 2.00 1.44
154 Horizontal 15.00 0.90 5.00 0.90 2.00 2.00
153 Horizontal 15.00 0.90 5.00 0.90 1.78 2.06
152 Horizontal 15.00 0.90 5.00 0.90 1.75 3.43
149 Horizontal 15.00 0.90 5.00 0.90 15.24 2.73
148 Horizontal 15.00 0.90 5.00 0.90 7.8421.94
147 Horizontal 15.00 0.90 5.00 0.90 6.49 14.32
146 Horizontal 15.00 0.90 5.00 0.90 0.62 0.75
145 Horizontal 15.00 0.90 5.00 0.90 34.72 14.5C
143 Horizontal 15.00 0.90 5.00 0.90 8.13 8.53
142 Horizontal 15.00 0.90 5.00 0.90 6.54 39.52
141 Horizontal 15.00 0.90 5.00 0.90 1.00 1.50
140 Horizontal 15.00 0.90 5.00 0.90 9.19 7.46
Name: CEN frame cavity slightly ventilated
Gas Fill: Air
Convection Model: CEN Ventilated
Radiation Model: Standard
Poly Heat Side 1 Side2 Dimension N
ID Flow Temp Emis Temp Emis Horz. Veri
Dir C C mm  mm Win

151 Horizontal
144 Horizontal
139 Horizontal

Glazing Systems

None

Standard Boundary Conditions

Name Temperature Film Coefficient

PSI from THERM T&T Head.xls
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Sketch (Installation)

Scale =

1:E [Basa ref: 365]

2

3 F - Window Sill Detail [Timber Clad]

Materials

A Insulation 0.035W/mK

B Softwood 0.13W/mK 38x89mm
C OSB 0.13W/mK 9mm

D Softwood 0.13W/mK 38x38mm
E Softwood 0.13W/mK 38x50mm
F Service Void 38mm 0.206W/mK (see calculation)
G Plasterboard 0.25W/mK

H Insulation 0.04W/mK 50x114mm
I Insulation 0.04W/mK 25x105mm
J Aluminium Cill 160W/mK

P K CEN Semi-Ventilated Cavity
] L Rationel Aldus window
P |
L by 4 Alurminium Sill
JI IS E
- : H ———  25mm Timber packer
oY K |
o
@ .S B D Insulation packed between frame
B
. Compriband 800 packed tight
G
2 Thermowood timber cladding
= : }_{ F Breather mambrane
“ M A A = A \>_{ = 25 % 38mim Pre-treated timber battens
é 7< - 2mm CSE
C Timber trame panel
C
[ 38 x 3Bmm Timber battens

1 External

10077-2 2003

Boundary Conditions

Resistance 0.04m2K/W Temperature 0C

2 External Resistance 0.13m2K/W Temp 0C (Sheltered)
3 Internal Resistance 0.13 Temperature 20C

and increased resistance 0.2m2K/W as per EN ISO

Wapour control layer/Airtight barrier

—— Smm O5B&

—— 2 x Layers of platerboard

Secondary Calculation: Equivalent Thermal Conductivity of Still Air Spaces

Adr Layer Thickness 4

T

Direction of

(check only one field):

Heat Flow

Harizantal he 417 WM

mm

*
Upweards ha 1.25 Willm™) W{[mK]

Dowrnacard s

21/07/2011
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Window (Uf & PSlinst)

@ \WARM: Low Energy Building Practice

7 The Crescent, Plymouth PL1 3AB - 01752 542 546 - www.peterwarm.co.uk

Software: Therm 5.2
Job Name: Rationel psi values
Tab name: Window (Uf & PSlinst)
Descrip: T&T Cill

Date: 12.05.11
Job No: 2011 037
Completed by: KP
Checked by:

Heat Flux

Black = no heat flow
White = high heat flow

(Heatflow through materials)

Color Legend

44 88 131 175 219 263 306 330

0.0

2

Claze

Isotherms

(Lines of constant temp)

Cold Warm
Outside

(0°C)

Color Legend

00° 25° 30° 75 100° 125 150° 17.5° 200° C

Cloze

Junction

Data column Row

S 16
T 16
U 16

Name  Ufactor nam¢Length mm U factor
Frame+Ins. Internal
Wall Internal
Wall+Frame External

1000.00 0.0912

L2D W/Km

0.3588

0.4926

Uframe for EN 10077-2 Window Calc. heat flow
W/mK

0.3588

dimension U-value

mm W/m2K
L2D with insulation replacing glazing
Insulation thickness
visible width
width

32
190
134.77

U Frame ( W/m2K)

0.922
0.1752
Frame

1.362

U - value calculation for data row Wall
Check surface resistances correct y
Checl total length correct y

Modelling U Value ( W/m2K)

0.091

heat flow

W/mK
0.4926
0.3588
0.1000

dimension U-value
mm W/m2K

Psi Window Installation according to Pz

Wall and Frame with insulated panel
Frame and Insulated panel
Wall

1097 0.091

Installation Psi

0.034 W/mK

[Error in calculation: From therm report - worst cell 8.1 %

P thickness

I width

Jamb, Lintle or
Cill section -
each may be
different

Elements

21/07/2011

PSI from THERM T&T Cill.xls
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Therm Version 5.2 (5.2.14)
Date: Wed Jul 20 12:15:31 2011

Created by:
Created for:

Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P¢

Cross Section Type: Sill
Underlay Name: Z:\01 WARM\01 Jobs\2011 037 Rationel PS

U-factors

Name Length Basis U-factor
mm W/m2-K

Internal 324.77 Projected Y 1.1049

External 324.18 Projected Y 1.1069

Solid Materials

Name Conductivity Emissivity
Wim-K

AA TIM General Timber 0.13 0.90

Aluminum Painted 160.00 0.20

CEN EPDM 0.25 0.90

AA INS k035 0.04 0.90

Cavities

Name: CEN frame cavity unventilated
Gas Fill: Air

Convection Model: CEN

Radiation Model: Standard

Therm Version 5.2 (5.2.14)

Date: Mon Jun 27 12:58:12 2011

Created by:
Created for:

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

Internal 1000.00 Total Length 0.0912

External 1000.00 Total Length 0.0912

Solid Materials

Name Conductivity Emissivity
Wim-K

AA INS k035 0.04 0.90

AA TIM General Timber 0.13 0.90

Ford Farm Wall Vertical kp1:38

mm Service Void k206 0.21 0.90

AA FIN Plasterboard 0.25 0.90

Cavities

None

Glazing Systems

Poly Heat Side 1 Side 2 Dimension  NNone
ID Flow Temp Emis Temp Emis Horz. Vert. # Height
Dir C C mm  mm W/m-K mm

15.00 0.90 5.00 0.90 2.00 1.34
15.00 0.90 5.00 0.90 0.66 0.55
15.00 0.90 5.00 0.90 2.00 3.50
15.00 0.90 5.00 0.90 2.00 10.51

131 Horizontal
132 Horizontal
133 Horizontal
134 Horizontal
135 Horizontal
139 Horizontal
140 Horizontal
141 Horizontal
142 Horizontal
143 Horizontal
144 Horizontal

15.00 0.90 5.00 0.90 1.58 1.88
15.00 0.90 5.00 0.90 2.75 0.77
15.00 0.90 5.00 0.90 1.91 9.40
15.00 0.90 5.00 0.90 2.04 10.31

16 Horizontal

24 Horizontal
2 Horizontal

15.00 0.90 5.00 0.90 9.8319.20
15.00 0.90 5.00 0.90 13.39 23.64

15.00 0.90 5.00 0.90 15.44 3.01
15.00 0.90 5.00 0.90 2.00 2.00

12 Horizontal
36 Horizontal

Name: CEN frame cavity slightly ventilated
Gas Fill: Air

Convection Model: CEN Ventilated
Radiation Model: Standard

Poly Heat Side 1 Side 2 Dimension  Nu
ID Flow Temp Emis Temp Emis Horz. Vert. #
Dir C C mm  mm

Standard Boundary Conditions
N/A  0.0309 N/A
Name Temperature Film Coefficient

C Wim2-K

15.00 0.90 5.00 0.90 6.64 18.15AA Interior Horizontal R0.13 2

(1] 20.00 7.690
AA External protected 0.130C  0.00
N/A  0.0325 N/A

N/A  0.0329 N/A

7.690

15.00 0.90 5.00 0.90 6.47 17.94 N/A 0.0489 N/A
15.00 0.90 5.00 0.90 6.5014.34 N/A 0.0483 N/A

15.00 0.90 5.00 0.90 34.90 14.54 Calculation Specifications

N/A  0.0714 N/A

Mesh Parameter : 6

Estimated Error: 7.8e-012%
Calculations done in Version 5.2 (5.2.14)

Keff Cavity
Height

W/m-K mm

Window (Uf & PSlinst)

Therm Version 5.2 (5.2.14)
Date: Wed Jul 20 12:22:26 2011

Created by:
Created for:

Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P<S

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

External 1421.77 Projected Y 0.3465

Internal 1421.77 Projected Y 0.3465

Solid Materials

Name Conductivity Emissivity
W/m-K

AA TIM General Timber 0.13 0.90

Aluminum Painted 160.00 0.20

CEN EPDM 0.25 0.90

AA INS k035 0.04 0.90

T&T Cill Install kp1:38mm Serv

ice Void k206 0.21 0.90

AA FIN Plasterboard 0.25 0.90

AA INS k040 0.04 0.90

Foam Weatherstripping* 0.03 0.90

Cavities

Name: CEN frame cavity unventilated
Gas Fill: Air

Convection Model: CEN

Radiation Model: Standard

Poly Heat Side 1 Side2 Dimension N
ID Flow Temp Emis Temp Emis Horz. Vert
Dir C C mm mm Wi

188 Horizontal 15.00 0.90 5.00 0.90 2.00 1.33
187 Horizontal 15.00 0.90 5.00 0.90 0.66 0.55
186 Horizontal 15.00 0.90 5.00 0.90 2.00 3.50
185 Horizontal 15.00 0.90 5.00 0.90 2.00 10.51
184 Horizontal 15.00 0.90 5.00 0.90 6.64 18.15
180 Horizontal 15.00 0.90 5.00 0.90 1.58 1.88

15.00 0.90 5.00 0.90 2.75 0.77

15.00 0.90 5.00 0.90 1.92 9.40
15.00 0.90 5.00 0.90 2.04 10.31

179 Horizontal

178 Horizontal
169 Horizontal

15.00 0.90 5.00 0.90 6.47 17.94

15.00 0.90 5.00 0.90 6.50 14.34
15.00 0.90 5.00 0.90 34.90 14.54
15.00 0.90 5.00 0.90 9.8319.20
15.00 0.90 5.00 0.90 13.3923.64
15.00 0.90 5.00 0.90 14.89 2.98
15.00 0.90 5.00 0.90 2.00 2.00
15.00 0.90 5.00 0.90 10.00 6.00
15.00 0.90 5.00 0.90 8.00 9.00
15.00 0.90 5.00 0.90 10.00 6.00
15.00 0.90 5.00 0.90 13.29 1.92
15.00 0.90 5.00 0.90 13.29 1.92

168 Horizontal

167 Horizontal
166 Horizontal
164 Horizontal
163 Horizontal
161 Horizontal
158 Horizontal
53 Horizontal
55 Horizontal
57 Horizontal
63 Horizontal
266 Horizontal

136 Horizontal
137 Horizontal
7 Horizontal
28 Horizontal
32 Horizontal

Glazing Systems

None

15.00 0.90 5.00 0.90 4.30 6.29 N/A 0.0789 N/A
15.00 0.90 5.00 0.90 3.30 1.19 N/A 0.0677 N/A
15.00 0.90 5.00 0.90 13.0315.47 N/A 0.1345 N/A
15.00 0.90 5.00 0.90 7.80 5.00 N/A 0.0954 N/A
15.00 0.90 5.00 0.90 31.5518.00 N/A 0.2795 N/A

Standard Boundary Conditions

Name

21/07/2011

Temperature Film Coefficient

Name: CEN frame cavity slightly ventilated

Gas Fill: Air
Convection Model: CEN Ventilated
Radiation Model: Standard

Poly Heat Side 1 Side 2 Dimension N
ID Flow Temp Emis Temp Emis Horz. Veri

Dir C mm  mm Win
183 Horizontal 15.00 0.90 5.00 0.90 4.30 6.29
182 Horizontal 15.00 0.90 5.00 0.90 3.30 1.19
162 Horizontal 15.00 0.90 5.00 0.90 13.03 15.47
160 Horizontal 15.00 0.90 5.00 0.90 7.80 5.00
159 Horizontal 15.00 0.90 5.00 0.90 31.55 18.0C

PSI from THERM T&T Cill.xls
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13

Materials

A Concrete 2W/mK 65mm

B Insulation 0.022W/mK 150mm (50mm wide at perimeter)

C Concrete 2W/mK 100mm

i=—1 D Cavity, with equivalent conductivity 0.868W/mK (see calculation)

E Brick Exposed 0.77W/mK

F Concrete Block 0.85W/mK

G Concrete 2W/mK

H Floor Void

l [EETE
] i . Secondary éaiculaﬂnn: Equivalent Thermal Conductivity of Still Alr Spaces
2 Air Layer Thickness| 168 lmm b
Directsan of| Uprwrards Fa 1.25 Wilm®k) w.l[mlq
Heat Flow x Hanzontal e 417 WM )
check only one fisld)| Ciowmwards
A |
|
T R
= E
X B E B
>\ ’
> ’:
X -
. A oAl ™~
=2 4 Boundary Conditions \
A s 1 External Resistance 0.04m2K/W Temperature 0C
018 m 2 Internal Resistance 0.13 Temperature 20C
LY 3 Floor Void Surface Resistance, calculated at 2.82C
REA A S A
29/07/2011 PSI from THERM T&T Cill Ground.xls
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GFDoor to SuspFloor Junction

1500 175 2007

C
F

00®  25°

3.0°

135% 100° 125°

Junction (inc reference planes)

29/07/2011

13
. A . Software: Therm 5.2 Date: 06/07/2011
@ /VARM: Low Energy Building Practice Job Name: Rationel Psi Values Job No: 2011 037
7 The Crescent, Plymouth PL1 3AB - 01752 542 546 - www.peterwarm.co.uk Tab name: GFDoor to SuspFloor Junction Completed by: KP
Descrip: Tilt and Turn cill Checked by: PW
Heat FI ux Black = no heat flow Data colum Row Name  Ufactor nam¢Length mm U factor L2D W/Km
(Heatflow through materials) White = high heat flow S 16 Wall Internal 1000 0.0912
T 16 Floor Casset Internal 4000 0.1414
U 16 L2D Door Internal 0.3588
Vv 17 L2D Al Internal 0.9239
U - value calculation for data row Wall
Check surface resistances correct y
Checl total length correct y
Modelling U Value ( W/m2K) 0.091
U - value calculation for data row Floor Cassette
Check surface resistance correct ( zero under) y
Checl total length correct y
Floor Cassette Modelling U Value ( W/m2K) 0.141
VENTED Ground Floor Calculation using ISO 13770, check values below
ventilation opening 0.0015 windspeed 5)
wind shielding 0.05 ground k 2.0 W/m2K
areas m2 3.916 m2 perim m 1m
wall thick 0m Rgins 0
0g a4 88131 U5 19 263 306 350 win2 Void ht ab°"edg’°““d . 42 m Uwa"B, , 832
[¢] 4 d
Ug 0.65 Vcpro 0.2721
Isotherms FLOOR VOID Temperature (20/0) C 3.27
(Lines of constant temp) FLOOR Modelling U Value ( Wlm2K) 0.118
Cold Y::;n; Psi calculation length U-value/L2D heat flow psi value
0¢ o mm W/m2K  WimK W/mK
Outside (20°C) L2D Al 0.924
0°0) L2D Door 0.359
Wall Height time U value: 30 0.091 0.003
Floor Length time U value: 3916 0.118 0.463
0.099
psi Internal 0.099 W/mK
Psi calculation length U-value/L2D heat flow psi value
mm W/m2K W/mK W/mK
L2D All 0.924
L2D Door 0.359
Wall Height time U value: 345 0.091 0.031
Floor Length time U value: 4359 0.118 0.516
0.018
psi External 0.018 W/mK
[Error in calculation: From therm report - worst cell 8.5 %

Run with 10m by 14m ground slab due to THERM limitations

Elements - inc int & ext measurement planes

lines indicate position of wall
measurement planes
‘ ‘ ‘ door-L2D
door-L2D —
floor - int
wall-ext
floor - ext

External psi value needs wall U

value calculation

PSI from THERM T&T Cill Ground.xls
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Therm Version 5.2 (5.2.14) Therm Version 5.2 (5.2.14) Therm Version 5.2 (5.2.14) Therm Version 5.2 (5.2.14)
Date: Wed Jul 06 13:08:51 2011 Date: Wed Jul 06 13:05:54 2011 Date: Thu Jul 21 14:33:31 2011 Date: Fri Jul 22 11:34:48 2011
Created by: Created by: Created by: Created by:

Created for: Created for: Created for: Created for:

Therm Filename: Z:\01 WARM\01 Jobs\2011 Therm Filename: Z:\01 WARM\01 Jobs\2011 Therm Filename: Z:\01 WARM\01 Jobs\2011 Therm Filename: Z:\01 WARM\01 Jobs\2011

Cross Section Type: Sill Cross Section Type: Sill Cross Section Type: Sill Cross Section Type: Sill

Underlay Name: Underlay Name: Underlay Name: Z:\01 WARM\01 Jobs\2011 Underlay Name:

U-factors U-factors U-factors U-factors

Name Length Basis U-factor Name Length Basis U-factor Name Length Basis U-factor Name Length Basis U-factor
mm Wim2-K mm Wim2-K mm Wim2-K mm Wim2-K

Internal 1000.00 Total Length 0.091:Internal 4000.00 Total Length 0.141<Internal 324.77 Projected Y 1.1049 External 10461.2 Total Length 0.075

External 1000.00 Total Length 0.091 Suspended floor void4000.00 Total Length External 324.18 Projected Y 1.106¢ Internal 4573.68 Total Length 0.2020

Suspended floor void8275.00 Total Length (

Solid Materials Solid Materials Solid Materials
Solid Materials
Name Conductivity Emissi Name Conductivity Emissi Name Conductivity Emissivity
W/m-K W/m-K W/m-K Name Conductivity Emissiy
W/m-K
AA INS k035 0.04 0.90 AA MAS Concrete 2.00 0.¢AA TIM General Timber 0.13 (
AA TIM General Timber 0.13 (AA INS k022 0.02 0.90 Aluminum Painted 160.00 0. Aluminum Painted 160.00 0.
Ford Farm Wall Vertical kp1:38 CEN EPDM 0.25 0.90 AA TIM General Timber 0.13 C
mm Service Void k206 0.21 0.90 AA INS k035 0.04 0.90 CEN EPDM 0.25 0.90
AA FIN Plasterboard 0.25 0.¢Cavities AA INS k035 0.04 0.90
AA MAS Concrete 2.00 0.¢
None Cavities AA INS k022 0.02 0.90
Cavities AA MAS med conc block high con
d 0.85 0.90
None Glazing Systems Name: CEN frame cavity unventilated AA MAS Soil 2.0 2.00 0.90
Gas Fill: Air AA MAS brick exposed 0.77 0
None Convection Model: CEN T&T Cill Install Ground Floor
Glazing Systems Radiation Model: Standard Ground Wrong Does work .kp1:St
ill Air Space 160mm k868 0.10 0
None Standard Boundary Conditions Poly Heat Side 1 Side2 Dimension Nu Keff Cavity
ID Flow Temp Emis Temp Emis Horz. Vert. # Height
Name Temperature Film Cc Dir C C mm  Cavities
Standard Boundary Conditions C Wim2-K e e e e e e e
131 Horizontal 15.00 0.90 5.00 0.90 2.00 1.34 N/A 0.0309 N/A
Name Temperature Film Cc AA NIL R0.001 0C 0.00 1000. 132 Horizontal 15.00 0.90 5.00 (Name: CEN frame cavity unventilated
C Wim2-K AA Interior Down R0.17 20C 20.00 133 Horizontal 15.00 0.90 5.00 (Gas Fill: Air
134 Horizontal 15.00 0.90 5.00 (Convection Model: CEN
AA Interior Horizontal R0.13 2 135 Horizontal 15.00 0.90 5.00 (Radiation Model: Standard
oc 20.00 7.690 139 Horizontal 15.00 0.90 5.00 0.90 1.58 1.88 N/A 0.0301 N/A
AA External protected 0.130C  0.00 7.690 140 Horizontal 15.00 0.90 5.00 (Poly Heat Side 1 Side 2
Calculation Specifications 141 Horizontal 15.00 0.90 5.00 (ID Flow Temp Emis Temp E
—————————————————————————— 142 Horizontal 15.00 0.90 5.00 ( Dir C C mm
143 Horizontal 15.00 0.90 5.00 (—mmmm mmmmmmmmmmmm s e e e
Mesh Parameter : 6 144 Horizontal 15.00 0.90 5.00 ( 53 Down 15.00 0.90 5.00 0.
Calculation Specifications Estimated Error: 4.7e-012% 16 Horizontal 15.00 0.90 5.00 0 52 Horizontal 15.00 0.90 5.00 0
—————————————————————————— Calculations done in Version 5.2 (5.2.14) 24 Horizontal 15.00 0.90 5.00 0 51 Down 15.00 0.90 5.00 0.
2 Horizontal 15.00 0.90 5.00 0. 2 Horizontal 15.00 0.90 5.00 0. 50 Down 15.00 0.90 5.00 0.
Mesh Parameter : 6 12 Horizontal 15.00 0.90 5.00 0 12 Horizontal 15.00 0.90 5.00 0 35 Down 15.00 0.90 5.00 0.
Estimated Error: 7.8e-012% 36 Horizontal 15.00 0.90 5.00 0 36 Horizontal 15.00 0.90 5.00 0 27 Down 15.00 0.90 5.00 0.
Calculations done in Version 5.2 (5.2.14) 25 Down 15.00 0.90 5.00 0.
Name: CEN frame cavity slightly ventilated Name: CEN frame cavity slightly ventilated 22 Down 15.00 0.90 5.00 0.
Gas Fill: Air Gas Fill: Air 19 Down 15.00 0.90 5.00 0.
Convection Model: CEN Ventilated Convection Model: CEN Ventilated 6 Down 15.00 0.90 5.00 0.
Radiation Model: Standard Radiation Model: Standard 4 Down 15.00 0.90 5.00 0.€
49 Down 15.00 0.90 5.00 0.
Poly Heat Side 1 Side 2 Poly Heat Side 1 Side2 47 Down 15.00 0.90 5.00 0.
ID Flow Temp Emis Temp ID Flow Temp Emis Temp 46 Down 15.00 0.90 5.00 0.
Dir C C mm Dir C C mm 44 Down 15.00 0.90 5.00 0.
------------------------------------------------------------------------------------------------------------ 41 Down 15.00 0.90 5.00 0.
136 Horizontal 15.00 0.90 5.00 ( 136 Horizontal 15.00 0.90 5.00 ( 40 Down 15.00 0.90 5.00 0.
137 Horizontal 15.00 0.90 5.00 ( 137 Horizontal 15.00 0.90 5.00 ( 39 Down 15.00 0.90 5.00 0.
7 Horizontal 15.00 0.90 5.00 0. 7 Horizontal 15.00 0.90 5.00 0. 38 Down 15.00 0.90 5.00 0.
28 Horizontal 15.00 0.90 5.00 G 28 Horizontal 15.00 0.90 5.00 G 37 Down 15.00 0.90 5.00 0.
32 Horizontal 15.00 0.90 5.00 G 32 Horizontal 15.00 0.90 5.00 G 36 Down 15.00 0.90 5.00 0.
69 Down 15.00 0.90 5.00 0.
Glazing Systems Glazing Systems Name: CEN frame cavity slightly ventilated
Gas Fill: Air
None None Convection Model: CEN Ventilated
Radiation Model: Standard
Standard Boundary Conditions Standard Boundary Conditions Poly Heat Side 1 Side 2
ID Flow Temp Emis Temp
Name Temperature Film Cc Name Temperature Film Cc Dir C C mm
29/07/2011 PSI from THERM T&T Cill Ground.xls
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Inward Opening Door Jamb Head and Cill

Jamb

Sketch

Sketch installed

Psi calculation
Therm report outputs

Head
Sketch installed
Psi calculation
Therm report outputs

Cill
Sketch
Sketch installed
Psi calculation
Therm report outputs

Cill on ground (used as door)
Sketch installed
Psi calculation
Therm report outputs
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peter warm

peter@peterwarm.co.uk

01752 542 546

Sketch (UFrame)

Aldus Inward Opening Door

Materials

1 Timber 0.13W/mK

2 EPDM Seal 0.25W/mK

3 Painted Aluminium 160W/mK

4 CEN Frame Cavity Slightly Ventilated

5 CEN Frame Cavity Unventilated

6 Glazing replaced by equivalent thickness of material at 0.035W/mK

Therm model generated from DXF file provided by Rationel

Boundary Conditions
External

Resistance 0.04m2K/W Temperature 0C
Internal

Resistance 0.13m2K/W Temperature 20C
Resistance 0.2m2K/W 20C

Defined as per EN ISO 10077-2 2003

21/07/2011

Inward Door Jamb kp1.xls
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peter warm

peter@peterwarm.co.uk
01752 542 546

Sketch (Installation)

Materials

A Insulation 0.035W/mK

B Softwood 0.13W/mK 38x89mm

C OSB 0.13W/mK 9mm

D Softwood 0.13W/mK 38x38mm

E Softwood 0.13W/mK 38x50mm

F Service Void 38mm 0.206W/mK (see calculation)

G Plasterboard 25mm 0.25W/mK
H Insulation 0.04W/mK 50x114mm

I Insulation 0.04W/mK 25x105mm
J Timber Cladding 0.13W/mK 22mm D E
K Rationel Aldus window

3

G
F
C
H
A B
J
A
K
A B S
o
2 | ' ‘ ] I/
== /]
Boundary Conditions
1 External
Resistance 0.04m2K/W Temperature 0C
2 External Resistance 0.13m2K/W Temp 0C (Sheltered)
3 Internal Resistance 0.13 Temperature 20C
and increased resistance 0.2m2K/W as per EN ISO
10077-2 2003

Secondary Calculation: Equivalent Thermal Conductivity of Still Air Spaces

Air Layer Thickness! 38 mm

A
Direction of Upwards b 125Vumag [ 0206 |wi(mi

Heal Flow: . Harizontal hr 417 Wiiim™)
{check only ons fisld) Diawresrds

21/07/2011

Inward Door Jamb kp1.xls
Page 42 of 54



peter warm
peter@peterwarm.co.uk
01752 542 546

30
.WARM Low Energy BUlldIng Practice Josk?m::; ;r;ﬁgmnjﬁstallation Psi Values JobD?\lt:; 23/10174)230711
7 The Crescent, Plymouth PL1 3AB - 01752 542 546 - www.peterwarm.co.uk Tab name: Window (Uf & PSlinst) Completed by: KP
Descrip: Inward Ogening Jamb Checked by: PW
Heat Flux Black = no heat flow Data column Row Name  Ufactor nameLength mm U factor ~ L2D W/Km
(Heatflow through materials) White = high heat flow S 16 Frame+Ins. Internal 0.4026
T 16 Wall Internal 1000.00 0.0912
U 16 Wall+Frame Internal 0.5097

Uframe for EN 10077-2 Window Calc.  dimension U-value heat flow
mm W/m2K W/mK

L2D with insulation replacing glazing 0.4026
Insulation thickness 32 0.922
visible width 190 0.1752
Frame width 150.6
U Frame ( W/m2K) 1.510

U - value calculation for data row Wall

Check surface resistances correct y

Checl total length correct y

Modelling U Value ( W/m2K) 0.091

(20°C)

L e o o | 6 L & e 1 i

Junction (inc reference planes)

[Psi Window Installation according to Pa  dimension U-value heat flow
mm W/m2K W/mK
\Wall and Frame with insulated panel 0.5097
g &4 85 031 D75 R M3 34 310 wind Frame and Insulated panel 0.4026
1 Wall 1072 0.091 0.0978
Isotherms Installation Psi 0.009 W/mK
(1
Warm Error in ion: From therm report - worst cell 56 %
Inside

thickness

I width

Jamb, Lintle or
Cill section -
each may be
different

Elements

21/07/2011

Window (Uf & PSlinst)

Inward Door Jamb kp1.xls
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peter warm Window (Uf & PSlinst)
peter@peterwarm.co.uk
01752 542 546

Therm Version 5.2 (5.2.14)
Date: Wed Jul 20 12:29:56 2011

Therm Version 5.2 (5.2.14)
Date: Wed Jul 06 14:31:14 2011

Therm Version 5.2 (5.2.14)
Date: Wed Jul 20 12:31:15 2011

Created by: Created by: Created by:
Created for: Created for: Created for:

Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P€ Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P€ Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel PSI calcs\Therm\Therm DOOR\Door Inward Jamb Install. THM
Cross Section Type: Sill Cross Section Type: Sill Cross Section Type: Sill

Underlay Name: Underlay Name: Underlay Name:

U-factors U-factors U-factors

Name Length Basis U-factor Name Length Basis U-factor Name Length Basis U-factor
mm Wim2-K mm W/m2-K mm Wim2-K

Internal 338.60 Projected X 1.1891
External 339.80 Projected X 1.1849

Solid Materials

Name Conductivity Emissivity
Wim-K

Internal 1000.00 Total Length 0.0912
External 1000.00 Total Length 0.0912

Solid Materials

Name Conductivity Emissivity
Wim-K

1412.60 Projected X 0.3608
1412.60 Projected X 0.3608

Conductivity Emissivity
W/m-K

AA TIM General Timber 0.13 0.90 AA INS k035 0.04 0.90 AA TIM General Timber 0.13 0.90
Aluminum Painted 160.00 0.20 AA TIM General Timber 0.13 0.90 Aluminum Painted 160.00 0.20
CEN EPDM 0.25 0.90 38mm Service Void k206 0.21 0.90 CEN EPDM 0.25 0.90
AA INS k035 0.04 0.90 AAFIN Plasterboard 0.25 0.90 AA INS k035 0.04 0.90
Door Inward Jamb Install:38mm
Service Void k206 0.21 0.90
Cavities Cavities AAFIN Plasterboard 0.25 0.90
Foam Weatherstripping* 0.03 0.90
None AA INS k040 0.04 0.90
Name: CEN frame cavity unventilated
Gas Fill: Air
Convection Model: CEN Glazing Systems Cavities
Radiation Model: Standard
None
Poly Heat Side 1 Side2 Dimension Nu Keff Cavity Name: CEN frame cavity unventilated
ID Flow Temp Emis Temp Emis Horz. Vert. # Height Gas Fill: Air
Dir C Cc mm  mm Wi/ Standard Boundary Conditions Convection Model: CEN

Radiation Model: Standard

33 Horizontal 15.00 0.90 5.00 0.90 10.52 2.00 Name Temperature Film Coefficient

34 Horizontal 15.00 0.90 5.00 0.90 4.73 2.00 | C Wim2-K Poly Heat Side 1 Side2 Dimension  Nu Keff Cavity

38 Horizontal 15.00 0.90 5.00 0.90 38.03 6.26 ID Flow Temp Emis Temp Emis Horz. Vert. # Height

39 Horizontal 15.00 0.90 5.00 0.90 0.23 7.20 |AA External protected 0.130C  0.00 7.690 Dir C (&3 mm  mm Wim-K  mm

6 Horizontal 15.00 0.90 5.00 0.90 7.6934.00 |AA Interior Horizontal R0.13 2 - oo - - e

19 Horizontal 15.00 0.90 5.00 0.90 2.11 1.93 |0C 20.00 7.690 39 Horizontal 15.00 0.90 5.00 0.90 10.52 2.00 N/A 0.0514 N/A

22 Horizontal 15.00 0.90 5.00 0.90 35.6213.40 N/A 0.1518 N/A 38 Horizontal 15.00 0.90 5.00 0.90 4.73 2.00 N/A 0.0379 N/A
36 Horizontal 15.00 0.90 5.00 0.90 38.03 6.26 N/A 0.1544 N/A

Name: CEN frame cavity slightly ventilated 35 Horizontal 15.00 0.90 5.00 0.90 0.23 7.20 N/A 0.0260 N/A

Gas Fill: Air 34 Horizontal 15.00 0.90 500 0.90 7.6934.00 N/A 0.0547 N/A

Convection Model: CEN Ventilated Calculation Specifications 25 Horizontal 15.00 0.90 5.00 0.90 2.11 1.93 N/A 0.0315 N/A

Radiation Model: Standard - - 96 Horizontal 15.00 0.90 5.00 0.90 35.57 13.38 N/A 0.1516 N/A

Poly Heat Side 1 Side 2 Dimension N Mesh Parameter : 6 Name: CEN frame cavity slightly ventilated

ID Flow Temp Emis Temp Emis Horz. Vert Estimated Error: 3.8e-006% Gas Fill: Air

Dir (o3 (&3 mm  mm Wi/ Calculations done in Version 5.2 (5.2.14) Convection Model: CEN Ventilated

Radiation Model: Standard

7 Down 15.00 0.90 5.00 0.90 1.28 3.25 N/A 0.0676 N/A

8 Down 15.00 0.90 5.00 0.90 6.05 3.61 N/A 0.0748 N/A Poly Heat Side 1 Side2 Dimension Nu Keff Cavity
25 Down 15.00 0.90 5.00 0.90 19.98 32.02 N/A 0.2863 N/A ID Flow Temp Emis Temp Emis Horz. Vert. # Height
46 Down 15.00 0.90 5.00 0.90 15.77 35.36 N/A 0.3059 N/A Dir Cc [} mm  mm W/m-K  mm
33 Down 15.00 0.90 5.00 0.90 1.28 3.25 N/A 0.0676 N/A
Glazing Systems 32 Down 15.00 0.90 5.00 0.90 6.05 3.61 N/A 0.0748 N/A
22 Down 15.00 0.90 5.00 0.90 19.9832.02 N/A 0.2863 N/A
None 4 Down 15.00 0.90 5.00 0.90 15.77 35.36 N/A 0.3059 N/A
Standard Boundary Conditions Glazing Systems
Name Temperature Film Coefficient None
Cc W/m2-K
AA External R0.04 0C 0.00 25.000 Standard Boundary Conditions
AA Interior Horizontal R0.13 2
oc 20.00 7.690 Name Temperature Film Coefficient
AA Internalhorizreducedrad RO. C W/m2-K
220C 20.00 5.000
AA External R0.04 0C 0.00 25.000
Door Inward Jamb Install:AA Ex
ternal protected 0.13 0C 0.00 7.690
AA Interior Horizontal R0.13 2
Calculation Specifications oc 20.00 7.690
= AA Internalhorizreducedrad RO.
220C 20.00 5.000

Mesh Parameter : 8
Estimated Error: 5.4%
Calculations done in Version 5.2 (5.2.14)

Calculation Specifications

Mesh Parameter : 8
Estimated Error: 5.6%
Calculations done in Version 5.2 (5.2.14)

21/07/2011 Inward Door Jamb kp1.xls
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peter warm
peter@peterwarm.co.uk
01752 542 546

Sketch (Installation)

ol aval'aWe WS TaWe a |

Materials

A Insulation 0.035W/mK

B Softwood 0.13W/mK 38x89mm

C OSB 0.13W/mK @mm

D Softwood 0.13W/mK 38x38mm

E Softwood 0.13W/mK 38x50mm

F Service Void 38mm 0.206W/mK (see calculation)
G Plasterboard 25mm 0.25W/mK

H Insulation 0.04W/mK 50x114mm b Thermawaad timber cladding
I Insulation 0.04W/mK 25x105mm '
J Timber Cladding 0.13W/mK 22mm
K Rationel Aldus window
\_r'\_l..f‘\_c‘\_f‘\_.-’\_e’\_.-’nl S OGS

Breather membrane

.| C 3 Timber frame panel

38 x 38mm Timber battens
Vapaur control layer/Airtight barrier
Smm 056

2 x Layers of platerboard

_H_ , Compriband 600 packed tight

m\m
] O
o)

B B Insulation packed between frame
R N | — Al perimeters 1o be szaledflaped
H
1 E ’ o
J Rationel composite window
K
M

Boundary Conditions
1 External
‘] H | Resistance 0.04m2K/W Temperature 0C

2 External Resistance 0.13m2K/W Temp 0C (Sheltered)
3 Internal Resistance 0.13 Temperature 20C

and increased resistance 0.2m2K/W as per EN ISO
10077-2 2003

Secondary Calculation: Equivalent Thermal Conductivity of Still Air Spaces

AirLayer Thickness; 38 imm A
Direction of} Upwards hy 1,25 Wiim®) Wl"[m"{}
Heat Flow-x Horizontal he 417 Wim3)
(check only one field) Croweracands

21/07/2011

Inward Door Head kp1.xls
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peter warm
peter@peterwarm.co.uk
01752 542 546

30

Window (Uf & PSlinst)

@ \WARM: Low Energy Building Practice

7 The Crescent, Plymouth PL1 3AB - 01752 542 546 - www.peterwarm.co.uk

Software: Therm 5.2
Job Name: Rationel psi values
Tab name: Window (Uf & PSlinst)
Descrip: Door Inward Head

Date: 06/07/2011

Job No: 2011 037
Completed by: KP
Checked by: PW

Heat Flux

Black = no heat flow
White = high heat flow

(Heatflow through materials)

Color Legend

0.0 44 2.3 175 219 263 306 350 w/m2

|

13.1

Isotherms

(Lines of constant temp

Cold
Outside
(0°C)

Warm
Inside
(20°C)

Color Legend

00® 25 50° 75° 100° 125° 150° 175 200° C
|

Close

Junction (inc reference planes)

L2D W/Km
0.3807

Data column Row

S 16
T 16
U 16

Name  Ufactor nam¢Length mm U factor
Frame+Ins. External
Wall Internal
Wall+Frame Internal

1000.00 0.0912

0.4896

Uframe for EN 10077-2 Window Calc. heat flow
W/mK

0.3807

dimension U-value

mm W/m2K
L2D with insulation replacing glazing
Insulation thickness
visible width
width

32
190
150.47

U Frame ( W/m2K)

0.922
0.1752
Frame

1.365

U - value calculation for data row Wall
Check surface resistances correct y
Checl total length correct y

Modelling U Value ( W/m2K) 0.091

heat flow

W/mK
0.4896
0.3807
0.0978

0.011 W/mK

dimension U-value
mm W/m2K

Psi Window Installation according to Pz

Wall and Frame with insulated panel
Frame and Insulated panel
Wall

1072 0.091

Installation Psi

[Error in calculation: From therm report - worst cell 71 %

thickness

I width

Jamb, Lintel or
Cill section -
each may be
different

Elements

21/07/2011

Inward Door Head kp1.xls
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peter warm
peter@peterwarm.co.uk
01752 542 546

Therm Version 5.2 (5.2.14)
Date: Wed Jul 20 12:41:23 2011

Created by:
Created for:

Therm Version 5.2 (5.2.14)

Date: Wed Jul 06 15:26:11 2011

Created by:
Created for:

Therm Version 5.2 (5.2.14)

Window (Uf & PSlinst)

Date: Wed Jul 20 12:38:28 2011

Created by:
Created for:

Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P{ Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P¢ Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P<
Cross Section Type: Sill

Cross Section Type: Sill

Cross Section Type: Sill

Underlay Name: Z:\01 WARM\01 Jobs\2011 037 Rationel PS Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

External 340.76 Projected X 1.1171

Internal 338.47 Projected X 1.1247

Solid Materials

U-factors

Name Length Basis U-factor
mm Wim2-K

Internal 1000.00 Total Length 0.0912

External 1000.00 Total Length 0.0912

Solid Materials

Name Conductivity Emissivity Name Conductivity Emissivity
Wim-K Wim-K
Aluminum Painted 160.00 0.20 AA INS k035 0.04 0.90
AA TIM General Timber 0.13 0.90 AA TIM General Timber 0.13 0.90
CEN EPDM 0.25 0.90 Door Inward Head Install:38mm
AA INS k035 0.04 0.90 Service Void k206 0.21 0.90
AA FIN Plasterboard 0.25 0.90
Cavities
Cavities
Name: CEN frame cavity unventilated None

Gas Fill: Air
Convection Model: CEN

Radiation Model: Standard Glazing Systems

Poly Heat Side 1 Side 2 Dimension  NNone
ID Flow Temp Emis Temp Emis Horz. Vert. # Height
Dir C C mm  mm W/m-K mm

mmmen mmmmmmmemmmemeoe meeee e oo oo eeeeee oo - ———— Standard Boundary Conditions
29 Horizontal 15.00 0.90 5.00 0.90 0.67 0.58 N/A 0.0271 N/A

30 Down 15.00 0.90 5.00 0.90 2.07 1.70 IName Temperature Film Coefficient
39 Horizontal 15.00 0.90 5.00 0.90 0.42 0.62 C W/m2-K

10 Down 15.00 0.90 5.00 0.90 5.00 10.02

31 Down 15.00 0.90 5.00 0.90 53.29 7.69 AA Interior Horizontal R0.13 2

19 Down 15.00 0.90 5.00 0.90 24.98 22.54 0C 20.00 7.690

17 Down 15.00 0.90 5.00 0.90 14.45 34.54 AA External protected 0.130C  0.00

Name: CEN frame cavity slightly ventilated
Gas Fill: Air
Convection Model: CEN Ventilated

Radiation Model: Standard Calculation Specifications

Poly Heat Side 1 Side 2 Dimension Nu Keff Cavity
ID Flow Temp Emis Temp Emis Horz. Ver Mesh Parameter : 6

Dir C C mm mm W/n Estimated Error: 7.8e-012%
e e e e e e o Callculations done in Version 5.2 (5.2.14)
35 Down 15.00 0.90 5.00 0.90 5.00 7.82 N/A 0.0955 N/A
33 Down 15.00 0.90 5.00 0.90 9.5328.98 N/A 0.2445 N/A

Glazing Systems

None

Standard Boundary Conditions

Name Temperature Film Coefficient

C Wim2-K

AA External R0.04 0C 25.000
AA Interior Horizontal R0.13 2
(0[] 20.00
AA Internalhorizreducedrad RO.

220C 20.00

0.00
7.690

5.000

Calculation Specifications

21/07/2011

7.690

Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

Internal 1412.47 Projected X 0.3466

External 1412.47 Projected X 0.3466

Solid Materials

Name Conductivity Emissivity
W/m-K
Aluminum Painted 160.00 0.20
AA TIM General Timber 0.13 0.90
CEN EPDM 0.25 0.90
AA INS k035 0.04 0.90
Door Inward Head Install:38mm
Service Void k206 0.21 0.90
AA FIN Plasterboard 0.25 0.90
AA INS k040 0.04 0.90
Foam Weatherstripping* 0.03 0.90

Cavities

Name: CEN frame cavity unventilated

Gas Fill: Air

Convection Model: CEN
Radiation Model: Standard

Poly Heat
ID Flow
Dir

Side 1

C

C

Side2 Dimension N
Temp Emis Temp Emis Horz. Vert

mm

mm

Wi

163 Down
162 Down
160 Down
158 Down
156 Down
155 Down

150 Down

15.00
15.00
15.00
15.00
15.00
15.00

15.00

0.90
0.90
0.90
0.90
0.90
0.90

0.90

5.00
5.00
5.00
5.00
5.00
5.00

5.00

0.90
0.90
0.90
0.90
0.90
0.90

0.90

Name: CEN frame cavity slightly ventilated

Gas Fill: Air

Convection Model: CEN Ventilated
Radiation Model: Standard

Poly Heat
ID Flow
Dir

154 Down
149 Down

Side 1

C

C

0.67 0.58
2.07 1.70
0.42 0.62
5.00 10.02
53.29 7.69
24.98 22.54

14.45 34.54

Side2 Dimension N
Temp Emis Temp Emis Horz. Veri

mm mm

Win

15.00 0.90 5.00 0.90 5.00 7.82
15.00 0.90 5.00 0.90 9.5328.98

Glazing Systems

None

Standard Boundary Conditions

Name Temperature Film Coefficient
C Wim2-K

AA External R0.04 0C 0.00 25.000

Door Inward Head Install:AA Ex

ternal protected 0.13 0C 0.00 7.690

AA Interior Horizontal R0.13 2

ocC 20.00 7.690

Inward Door Head kp1.xls
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peter warm
peter@peterwarm.co.uk
01752 542 546

Sketch (Installation)

Materials

A Insulation 0.035W/mK

B Softwood 0.13W/mK 38x89mm

C OSB 0.13W/mK 9mm

D Softwood 0.13W/mK 89x140mm

E Softwood 0.13W/mK 38x50mm

F Service Void 38mm 0.206W/mK (see calculation)
G Plasterboard 0.25W/mK

EI Ar Lagar Thickrass) L] . X
I oy Y-
= [t he 125 Wil D206 Paimby
i b LT Wi
(chmt g [

14

0 0 . . 0
33838333333. o
L K A

Boundary Conditions

1 External

Resistance 0.04m2K/W Temperature 0C

2 External Resistance 0.13m2K/W Temp 0C (Sheltered)

3 Internal Resistance 0.13 Temperature 20C

and increased resistance 0.2m2K/W as per EN ISO 10077-2
2003

Breather membrane

25 % 38mm Pre-trea

Srm 058

Tirnber frame parel

38 x 38mm Timber

Vapour control laye

Smm 058

2 x Layers of platerk

21/07/2011

Inward DoorCill Plain Wall kp1.xls
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peter warm
peter@peterwarm.co.uk
01752 542 546

14

Window (Uf & PSlinst)

@ \WARM: Low Energy Building Practice

7 The Crescent, Plymouth PL1 3AB - 01752 542 546 - www.peterwarm.co.uk

Software: Therm 5.2
Job Name: Rationel psi values
Tab name: Window (Uf & PSlinst)
Descrip: Inward Door Cill in plain wall

Date: 18/07/2011
Job No: 2011 037
Completed by: KP
Checked by: PW

Heat Flux

Black = no heat flow
White = high heat flow

(Heatflow through materials)

Color Legend

44 88 131 175 219 263 306 330

0.0

2

Claze

Isotherms

(Lines of conste

i
Color Legend

100° 125 15.0° 17.5* 200° C

00 25 50° 15

Cloze

Junction (inc reference planes)

L2D W/Km
0.5298

Data column Row

S 16
T 16
U 16

Name  Ufactor nam¢Length mm U factor
Frame+Ins. External
Wall Internal
Wall+Frame Internal

1000.00 0.0912

0.6797

Uframe for EN 10077-2 Window Calc. heat flow
W/mK

0.5298

dimension U-value

mm W/m2K
L2D with insulation replacing glazing
Insulation thickness
visible width
width

32
190
235.77

U Frame ( W/m2K)

0.922
0.1752
Frame

1.504

U - value calculation for data row Wall
Check surface resistances correct y
Checl total length correct y

Modelling U Value ( W/m2K) 0.091

heat flow

W/mK
0.6797
0.5298
0.1176

0.032 W/mK

dimension U-value
mm W/m2K

Psi Window Installation according to Pz

Wall and Frame with insulated panel
Frame and Insulated panel
Wall

1289 0.091

Installation Psi

[Error in calculation: From therm report - worst cell 6.5 %

ihickness

I width

Jamb, Lintle or
Cill section -
each may be
different

Elements

21/07/2011

Inward DoorCill Plain Wall kp1.xls
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peter warm
peter@peterwarm.co.uk
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Window (Uf & PSlinst)

Therm Version 5.2 (5.2.14)
Date: Wed Jul 20 12:51:17 2011

Created by:
Created for:

Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P{ Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P{ Therm Filename: Z:\01 WARM\01 Jobs\2011 037 Rationel P<

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm W/m2-K

External 425.77 Projected X 1.2443

Internal 424.97 Projected X 1.2467

Solid Materials

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

Internal 1000.00 Total Length 0.0912

External 1000.00 Total Length 0.0912

Solid Materials

Name Conductivity Emissivity Name Conductivity Emissivity

Wim-K W/m-K
Door Inward Cill:Helo Fibre 0.22 0.90 AA INS k035 0.04 0.90
AA TIM General Timber 0.13 0.90 AA TIM General Timber 0.13 0.90
Aluminum Painted 160.00 0.20 Ford Farm Wall Vertical kp1:38
CEN EPDM 0.25 0.90 mm Service Void k206 0.21 0.90
AA INS k035 0.04 0.90 AA FIN Plasterboard 0.25 0.90
Cavities Cavities

None

Name: CEN frame cavity unventilated
Gas Fill: Air

Convection Model: CEN

Radiation Model: Standard

Glazing Systems

None

Poly Heat Side 1 Side 2 Dimension Nu Keff Cavity
ID Flow Temp Emis Temp Emis Horz. Vert. # Height

Dir C C mm mm W/n Standard Boundary Conditions
19 Down 15.00 0.90 5.00 0.90 2.69 2.11 IName Temperature Film Coefficient
23 Down 15.00 0.90 5.00 0.90 3.15 2.04 | C Wim2-K
25 Down 15.00 0.90 5.00 0.90 4.80 2.09 |
26 Horizontal 15.00 0.90 5.00 0.90 0.62 0.28 AA Interior Horizontal R0.13 2
28 Down 15.00 0.90 5.00 0.90 1.83 2.09 I0C 20.00 7.690
30 Down 15.00 0.90 5.00 0.90 97.29 9.98 Ford Farm Wall Vertical kp1:AA

External protected 0.13 0C 0.00 7.690
Name: CEN frame cavity slightly ventilated
Gas Fill: Air
Convection Model: CEN Ventilated

Radiation Model: Standard
Calculation Specifications

Poly Heat Side 1 Side 2 Dimension = N---mm--mmmememmeeee e
ID Flow Temp Emis Temp Emis Horz. Vert. # Height
Dir C C mm mm W/n Mesh Parameter : 6
s memeemeeemmeseseeees emmmmmee sees eeseeees cees sseses ceeees —eeeee ----- Estimated Error: 7.8e-012%
8 Down 15.00 0.90 5.00 0.90 16.27 6.22 |Calculations done in Version 5.2 (5.2.14)
14 Down 15.00 0.90 5.00 0.90 9.46 33.67 N/A 0.2810 N/A
32 Down 15.00 0.90 5.00 0.90 15.76 35.45 N/A 0.3065 N/A
39 Down 15.00 0.90 5.00 0.90 8.0118.31 N/A 0.1581 N/A

Glazing Systems

None

Standard Boundary Conditions

Name Temperature Film Coefficient
C W/m2-K

AA External R0.04 0C 0.00 25.000
AA Interior Horizontal R0.13 2

(1] 20.00 7.690

AA Internalhorizreducedrad RO.

220C 20.00 5.000

21/07/2011

Cross Section Type: Sill
Underlay Name:

U-factors

Name Length Basis U-factor
mm Wim2-K

Internal 1714.77 Projected Y 0.3964

External 1714.77 Projected Y 0.3964

Solid Materials

Name Conductivity Emissivity
Wim-K

Door Inward Cill install plain

wall. rotatedTHM:Helo Fibre 0.22 0.90
AA INS k035 0.04 0.90

AA TIM General Timber 0.13 0.90
Door Inward Cill install plain

wall. rotatedTHM:38mm Service

Void k206 0.10 0.90

AA FIN Plasterboard 0.25 0.90
Aluminum Painted 160.00 0.20
CEN EPDM 0.25 0.90
Cavities

Name: CEN frame cavity unventilated
Gas Fill: Air

Convection Model: CEN

Radiation Model: Standard

Poly Heat Side 1 Side 2 Dimension N
ID Flow Temp Emis Temp Emis Horz. Veri

Dir C C mm  mm Win
15 Horizontal 15.00 0.90 5.00 0.90 2.11 2.69
14 Horizontal 15.00 0.90 5.00 0.90 2.04 3.15
13 Horizontal 15.00 0.90 5.00 0.90 2.09 4.80
12 Horizontal 15.00 0.90 5.00 0.90 0.28 0.62
11 Horizontal 15.00 0.90 5.00 0.90 2.09 1.83
7 Horizontal 15.00 0.90 5.00 0.90 9.9897.29
53 Horizontal 15.00 0.90 5.00 0.90 24.99 6.20
59 Horizontal 15.00 0.90 5.00 0.90 3.20 5.39
63 Horizontal 15.00 0.90 5.00 0.90 17.2519.72
91 Horizontal 15.00 0.90 5.00 0.90 26.4513.32
94 Horizontal 15.00 0.90 5.00 0.90 9.18 9.35

Name: CEN frame cavity slightly ventilated
Gas Fill: Air

Convection Model: CEN Ventilated
Radiation Model: Standard

Poly Heat Side 1 Side2 Dimension N
ID Flow Temp Emis Temp Emis Horz. Vert

Dir C C mm mm Wi
6 Horizontal 15.00 0.90 5.00 0.90 6.2216.27

15.00 0.90 5.00 0.90 33.67 9.46
15.00 0.90 5.00 0.90 35.45 15.76
15.00 0.90 5.00 0.90 18.31 8.01

5 Horizontal
27 Horizontal
49 Horizontal

Glazing Systems

None

Standard Boundary Conditions

Name Temperature Film Coefficient

Inward DoorCill Plain Wall kp1.xls
Page 50 of 54



peter warm

peter@peterwarm.co.uk

Sketch (UFrame)

13
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Aldus Inward Opening Door Cill
Materials
1 Timber 0.13W/mK
2 EPDM Seal 0.25W/mK
3 Painted Aluminium 180W/mK
4 CEN Frame Cavity Slightly Ventilated
5 CEN Frame Cavity Unventilated
6 Glazing replaced by equivalent thickness of material at 0.035W/mK
7 Cill 'Halo' Fibre 0.22W/mK
Therm model generated from DXF file provided by Rationel
Boundary Conditions
External
Resistance 0.04m2K/W Temperature 0C
Internal
Resistance 0.13m2K/W Temperature 20C
Resistance 0.2m2K/W 20C
Defined as per EN ISO 10077-2 2003
29/07/2011

Inward Door Cill Floor.xls
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Materials

A Concrete 2W/mK 65mm

B Insulation 0.022W/mK 150mm (50mm wide at perimeter)

C Concrete 2W/mK 100mm

D Cavity, with equivalent conductivity 0.868W/mK (see calculation)
E Brick Exposed 0.77W/mK

F Concrete Block 0.85W/mK

G Concrete 2W/mK

H Floor Void

\
\
BN

"

=
Secondary Caleulation: Equivalent Thermal Conductivity of Still Alr Spaces

At Layer Thickness] 168 Jmm A
Directian of Upwards by 125 W) [ a8 |wiimig
‘ Heat Flaw x Honzontal he 47 WM}
[chack only one fisld) Dorwmwards

01Em ——

b

NT SNF AN NI AN N

. Boundary Conditions
1 External Resistance 0.04m2K/W Temperature 0C
2 Internal Resistance 0.13 Temperature 20C

3 Floor Void Surface Resistance, calculated at 2.82C

I’\ e o

29/07/2011

Sketch (Installation)

Inward Door Cill Floor.xls
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13
R P N Software: Therm 5.2 Date: 18.07.2011
@ W ARM: Low Energy Building Practice Job Name: Tationel Psi values Job No: 2011 037
7 The Crescent, Plymouth PL1 3AB - 01752 542 546 - www.peterwarm.co.uk Tab name: GFDoor to SuspFloor Junction Completed by: KP
Descrip: Inward opening Cill ground floor Checked by: PW
Heat Flux Black = no heat flow Data colum Row Name  Ufactor name Length mm U factor L2D W/Km
(Heatflow through materials) White = high heat flow S 16 Wall Internal 1000 0.0912
T 16 Floor Casset! Internal 4000 0.1414
o U 17 L2D Door Internal 0.5298
V. 16 L2D All___Internal 1.0753
i U - value calculation for data row Wall

0.0 4.4 88 131 175 21¢ 263 306 350 ‘w/m2

| | | |

Isotherms
(Lines of constant temp)
Warm
Cold Inside
Outside (20°C)

(0°C)

Color Legend

00°  235° 350° 75 100° 123* 150° 175 200° C

Close

Junction (inc reference planes)

29/07/2011

Check surface resistances correct

y
Checl total length correct y

Modelling U Value ( W/m2K) 0.091

U - value calculation for data row Floor Cassette
Check surface resistance correct ( zero under) y
Checl total length correct

Floor Cassette Modelling U Value ( W/m2K) 0.141
VENTED Ground Floor Calculation using ISO 13770, check values below
ventilation opening 0.0015 windspeed B
wind shielding 0.05 ground k 2.0 Wm2K

areas m2 3.916 m2 perim m 1m
wall thick 0m Rgins 0
Void ht above ground 0m Uwall 2
dg 0.42 B' 7.832
Ug 0.65 Vepro 0.2721

FLOOR VOID Temperature (20/0) C 3.27
FLOOR Modelling U Value ( W/im2K) 0.118

Psi calculation length U-value/L2D" heat flow psi value
mm Wim2K WimK WimK
L2D All 1.075
L2D Door 0.530
Floor Length time U value: 3916 0.118 0.463
0.082
psi Internal 0.082 W/mK

Psi calculation length U-value/L2D" heat flow psi value
mm Wim2K WimK WimK
L2D All 1.075
L2D Door 0.530
\Wall Height time U value: 315 0.091 0.029
Floor Length time U value: 4359 0.118 0.516
0.001
psi External 0.001 W/mK
Error in calculation: From therm report - worst cell 7%

Run with 10m by 14m ground slab due to THERM limitations

Elements - inc int & ext measurement planes

lines indicate position of wall
measurement planes
door-L2D doorL2D
floor - int
wall-ext
floor - ext

External psi value needs wall U
value calculation

GFDoor to SuspFloor Junction

Inward Door Cill Floor.xls
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Cross Section Type: Sill
Underlay Name:

U-factors
Name Length Basis U-factor

mm W/m2-K

1000.00 Total Length 0.0912
1000.00 Total Length 0.0912

Internal
External

Solid Materials

Name Conductivity Emissivity
W/m-K

AA INS k035 0.04 0.90

AA TIM General Timber 0.13 0.90
Ford Farm Wall Hoizontal kp1:3

8mm Service Void k206 0.21 0.90
AA FIN Plasterboard 0.25 0.90

Cavities

None

Glazing Systems

None

Standard Boundary Conditions

Name Temperature Film Coefficient
C W/m2-K

AA External Protected 0.130C  0.00 7.690
AA Interior Horizontal R0.13 2
oc 20.00 7.690

Calculation Specifications

Mesh Parameter : 6
Estimated Error: 5.1e-006%

Calculations done in Version 5.2 (5.2.14)

29/07/2011

Cross Section Type: Sill
Underlay Name: Underlay Name:

U-factors U-factors

Name Length Basis U-factor Name

mm W/m2-K mm

4000.00 Total Length 0.1414 External

Internal
Suspended floor void4000.00 Total Length O Internal

Solid Materials Solid Materials

Cross Section Type: Sill

Length Basis

425.77 Projected X 1.2443 Internal
424.97 Projected X 1.2467 External

Cross Section Type: Sill
Underlay Name:

U-factors

U-factor Name Length Basis U-factor
W/m2-K mm

W/m2-K

105625.7 Total Length 0.0895
Suspended floor void8275.00 Total Length 0.

Solid Materials

Name Conductivity EmissiviName Conductivity Emissivity
W/m-K W/m-K Name Conductivity Emissivi
-------------------- Wim-K
AA MAS Concrete 2.00 0.9(Door Inward Cill:Helo Fibre 0.22
AA INS k022 0.02 0.90 AATIM General Timber 0.13 0. Door Cill Install Ground Floor
Aluminum Painted 160.00 0.2 Wrong Ground Does Function.kp
CEN EPDM 0.25 0.90 1:Helo Fibre 0.22 0.90
Cavities AA INS k035 0.04 0.90 AATIM General Timber 0.13 0.
Aluminum Painted 160.00 0.2
None CEN EPDM 0.25 0.90
Cavities AA INS k035 0.04 0.90
AA MAS Concrete 2.00 0.9C
Glazing Systems AA INS k022 0.02 0.90
Name: CEN frame cavity unventilated AA MAS med conc block high con
None Gas Fill: Air d 0.85 0.90
Convection Model: CEN AA MAS Soil 2.0 2.00 0.90
Radiation Model: Standard AA MAS brick exposed 0.77 0.

Standard Boundary Conditions

Poly Heat
Name Temperature Film Coe ID Flow
Cc W/m2-K Dir
AANIL R0.001 0C 0.00  1000.01 19 Down
AA Interior Down R0.17 20C 20.00 5 23 Down
25 Down
26 Horizontal
28 Down
30 Down

Calculation Specifications

Door Cill Install Ground Floor
Side 1 Side 2 [ Wrong Ground Does Function.kp

Temp Emis Temp E 1:Still Air Space 160mm k868 0.10 C

C Cc mm  mm W/m-K  mm

15.00 0.90 5.00 0.9 Cavities

15.00 0.90 5.00 0.90 3.15 2.04 N/A 0.0319 N/A
15.00 0.90 5.00 0.90 4.80 2.09 N/A 0.0325 N/A
15.00 0.90 5.00 0.¢Name: CEN frame cavity unventilated
15.00 0.90 5.00 0.9 Gas Fill: Air

15.00 0.90 5.00 0.9 Convection Model: CEN

Radiation Model: Standard

e Name: CEN frame cavity slightly ventilated

Gas Fill: Air Poly Heat Side 1 Side2 [

Mesh Parameter : 6 Convection Model: CEN Ventilated ID Flow Temp Emis Temp Ei
Estimated Error: 4.7e-012% Radiation Model: Standard Dir C Cc mm

Calculations done in Version 5.2 (5.2.14) - - - -

Poly Heat Side 1 Side2 [ 146 Down 15.00 0.90 5.00 0.¢

ID Flow Temp Emis Temp E 148 Down 15.00 0.90 5.00 0.¢

Dir Cc C mm 149 Horizontal 15.00 0.90 5.00 0.

Glazing Systems

None

Standard Boundary Conditions

15.00 0.90 5.00 0.9
15.00 0.90 5.00 0.9C
15.00 0.90 5.00 0.

7 Horizontal
15.00 0.90 5.00 0.9C 8 Down
15.00 0.90 5.00 0.9 10 Horizontal

15.00 0.90 5.00 0.9 110 Horizontal 15.00 0.90 5.00 0.
15.00 0.90 5.00 0.9 115 Horizontal 15.00 0.90 5.00 0.
120 Horizontal 15.00 0.90 5.00 0.
124 Horizontal 15.00 0.90 5.00 0.
128 Horizontal 15.00 0.90 5.00 0.

Name: CEN frame cavity slightly ventilated
Gas Fill: Air

Convection Model: CEN Ventilated
Radiation Model: Standard

Name Temperature Film Coe Poly Heat Side 1 Side2 [
C W/m2-K ID Flow Temp Emis Temp Ei
Dir C Cc mm
AA External R0.04 0C 0.00 25.0(--- -

AA Interior Horizontal R0.13 2

oc

AA Internalhorizreducedrad RO.

220C

15.00 0.90 5.00 0.
15.00 0.90 5.00 0.
15.00 0.90 5.00 0.
15.00 0.90 5.00 0.

13 Horizontal
44 Horizontal
61 Horizontal
105 Horizontal

20.00 7.690

20.00 5.000

Glazing Systems

GFDoor to SuspFloor Junction
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