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1.0 Introduction

Design Engineers Ltd was engaged by Rangi Windows Ltd to calculate the R value of their
sample joinery configurations. Thermal conductivity per ISO 10077-2.

All R Value calculations are applicable to the size and configurations specified in Section 1.1
only.

Glass Ug = 1.1 and thermally improved spacer is used as supplied by Client.
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1.1 Elevations and Details

W1 - Fixed and Awning Window
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W2 - Fixed and Awning Window
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1.2 Scope of Work

This report is focused on the R value calculation of the joinery configuration types.

Joinery Type W1 = 2400mm height by 2000mm width, , 4 fixed panel + 2 awnings.

Joinery Type W2 = 1200mm height by 1600mm width, 1 fixed panel with 1 awning.

1.3 Summary of Results

This report is focused on the R value calculation of the sample joinery configuration types 1-2.

R-Value for Joinery Assembly - m%K / W

Joinery Type

Using Aluminium Spacer

Joinery Type W1

0.479

Joinery Type W2

0.473

These R Values are calculated using Glass Ug = 1.1 and a thermally improved spacer per ISO 10077-1.
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1.4 Material Thermal Conductivity

1. Aluminium (Si Alloy) = 160 W / m-K (Reference 1SO 10077-2)
2. EPDM (Gasket) =0.25 W / m-K (modelled as EPDM, Reference I1SO 10077-2)
3. Panel (Glass)= 0.035 W / m-K (for glass assembly, Reference ISO 10077-2)

4. Polyamide (with 25%) glass fiber) )= 0.300 W / m-K (for glass assembly, Reference ISO 10077-2)

1.5 Surface Resistance (For Walls)

1. Interior, normal, horizontal (Rg)= 0.13 m2-K /W (Reference ISO 10077-2)
2. Exterior (Re)= 0.04 m2-K /W (Reference ISO 10077-2)

3. Symmetry/Model section (Adiabatic) Surface Resistance = 0.00 m2-K /W

1.6 Frame Cavities

1. Unventilated air cavity (Reference I1SO 10077-2)

2. Slightly Ventilated air cavity (Reference 1ISO 10077-2)
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Appendix A.— Window Head

Title:Appendix A- Window Head.flx
Reference: Drawing :

Model 1
Material AWI(m-K)]
DEL 581F_ Unventilated air cavity
B DELsgiF _EPDM (ethylene propylene digne monomer) 0.250
B DELSS1F Aluminium (Si Alloys) 160.000
DELS81F_Panel 0.035
B DELS91F_Polyamid 6.6 with 25% glass fibre 0.200

DELSS1F_Slightly ventilated air cavily *
* EN ISO 10077-2:2017, 6.4.3/anisotrop

iy 2 o 2 .
Boundary Condition gW/m] 9[C] R[(m"-K)w] ¢
- DEL531F_Exterior 0.000 0.040
DELS31F_Interior, normal, horizontal 20,000 0,130
M Epsion 0.8

Symmeltry/Model section

0.000

0.900
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Title:Appendix A- Window Head.fix
Reference: Drawing :

hodel 1

200°C
. 180°C
6.0 °C
140 °C
H12.0°C
i 100°C
t80C
{E0C
40°C
20°C
0.0C
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fifle Appendix A- Window Head.fix
Reference: Drawing :

B=E
Reference: Drawing :

Model 1

Appendix Material

Window DEL 581F_ Unvenlilated air cavity *

DELSS1F _EPDM (ethylene propylene diens manamer)

B CELSSIF _Potyamid 6.6 with 25% glass fibre
Transom M CcELsoiF _Alu::ln'?nium (5i Aoys) :
DEL591F_Panel
DELSS91F_Slightly ventilated air cavity *
* EM IS0 10077-2:2017, 6.4.3/anisclrap

DEL591F- Windc

Boundary Condition qW/m’ O[C] R[(m -K)w] €

0.040
0130

I DEL591F_Extesior
DELS21F_Interior, normal, horizontal
Epsilon 0.9
Symmetry/Model section 0000

o
[‘E

Title:Appendix B- Window Transom .flx

A[Wim-K}]

0.250
0,300
160,000
0.035
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Title:Appendix B- Window Transom .flx
Reference: Drawing : .
200°C
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16.0°C
Maodel 1 . 140°C
112.0°C
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JIId'i’ﬂg'»e':?ﬂx;::;:J-anf.:ii:n: B- Window Transom .flx
Reference: Drawing :

24.00

ﬁ?—ﬂl

120.00

U = 1.169 Wi(m -K)

P =-18.148 Wim

110.20

U= 1.169 W/m K)

190.00

fe - o

24.00

18.148
- 1.169-0.19 - 1.16%-0.19
20.0

. F
v,, = kT = 4.20 Wi{m K)
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Appendix C— Window Mullion

Title:Appendix C- Window Mullion 1.flx
Reference: Drawing :

Model 1
Material AW m-K)]
DEL 599F_ Unvanlilsted air cavity *
DELS91F _EF‘DU [ethydana prmylene cligfe monomes) 0.250
DELSEIF_Auminium {3i Alloys) 160.000
DELSEF_Pangl 0.035
M DELS91F_Polysmid 6.6 with 25% glasa fibee 0.300

* EN IS0 10077-2-2017, 6.4 . 3anigalrap

.. 2 o F
Boundary Condition gWim] B[C] R[(m -Kyw] €
- DELES1F_Exterior R ] 004
DELEYTF_Inseriar, normal, horizondal 20.000 0130
Epsilon 0.4 L9100
Symmatry'Model section 0000
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Title:Appendix C- Window Mullion 1.flx
Reference: Drawing :

Model 1
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18.0°C
'16.0 °C
114.0°C
120°C
110.0°C
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40°C
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fifle’Appendix C- Window Mullion 1.flx
Reference: Drawing :
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Appendix D— Window Mullion 2

Title:Appendix D- Window Mullion 2.flx
Reference: Drawing :

Model 1

Material AMWim-K)]

DEL 591F_ Unventilaled air cavily *

DELS31F _EPDM [ethylens propylene diens monomer) 0.250
B DELSF Aluminium (S1Alleys) 160,000

DELS31F Panel 0035
. DELS21F_Polyamid .6 with 25% glass fiore 0.300

DELS31F_Slightly wentilated air cavity *
" EM IS0 10077-2:2017, §.4.3/anisotrop

Boundary Condition qw/m] B[C] Rim" Kyw] ¢

I DELS91F_Exterior 0.000 0,040
DELS31F_Interior, mormal, horizontal 20,000 0,130
Epsilon 0.9 0,900
SymmetryModel section 0.000
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Title:Appendix D- Window Mullion 2.flx
Reference: Drawing :

Maodel 1

20.0°C
18.0°C
16.0 C
14070
12:0°¢
10.0°C
goe
6.0 C
40°C
20°C
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fffie Appendix D- Window Mullion 2.fix
Reference: Drawing :

190.00

IS

24.00

N

U = 1.169 W/(m-K)
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Appendix E- Window Mullion 3

Title:Appendix E- Window Mullion 3.flx
Reference: Drawing :

Model 1
Material AWI(m-K)]
DEL 591F_ Unvenlilaled air cawvity *
DELSS1F _EPDM (eihylens propylens disne monomer) 0.250
M CELSS1F Aluminium (Si Alloys) 160.000
DELS91F Panel 0.035
DELS21F_Polyamid 6.6 with 25% glass fibre 0.300

DELS21F_Slightly wentilated air cavity *
* EM IS0 10077-2:2017. 6.4. 3anisofrap

Boundary Condition aWim] 9C] Ri(m" KW ¢

B DELS91F_Exterior 0.000 0.040
DELS2MF_Interior, mormal, harizontal 20,000 0,130
Epsilan 0.9 0.900
Symmetry/Model section 0,000
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Title:Appendix E- Window Mullion 3.flx

Reference: Drawing : i
200C

180°C
‘160 C
Model 1 140°C
120°C
10.0°C
'8.0°C
6.0°C
40°C
20°C
00°C
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Title:Appendix E- Window Mullion 3.flx
Reference: Drawing :

¢ =-18.800 Wim

190.00 110.20, L 190.00

[ et
S
3 N 1 8

\ s 3

U = 1.169 W/(m"K) /
U =1.169 W/(m K)
% - 1.169-0.19 - 1.169-0.19
A 2
u = X = 4.50 W/(m -K)
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Appendix F- Window Jamb

Title:Appendix F- Window Jamb.flx
Reference: Drawing :

Model 1
Material AWHm-K)]
DEL 521F_ Unvenlilated air cavily *
DELS91F _EPDM (ethylane propylens diene monomwer) 0.250
B CELS31F Aluminium (S Alloys) 160,000
DELSIF Panel 0.035
- DELS2F_Polyamid 6.6 with 25% glass fibre 0,300
DELS21F_Slightly ventilatad air cavity *
* EN 130 10077-2:2017, 6.4_Janisatrop
" 2 2
Boundary Condition gW/m] €[C] R(m"K)wW] ¢
I pELS91F_Exteriar 0.000 0040
DELS3F _Interior, normal, horizontal 20,000 0130
Epsilon 0.9 0900
Symmetry/Modal section 0000
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Title:Appendix F- Window Jamb flx
Reference: Drawing : ’
20,0 G
.w.:.cr C
160°C
Modal 1 14.0°C
e 12,07

|

10.0°C

$3.0°C
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Wﬂ%?ﬁppendix F- Window Jamb.flx
Reference: Drawing :

43.80 180,00

e

A

0
U =1.16% Wim"K)

=-8.017 Wim

2400

8.017
- 1.169-0.19
20.0

= = E,
U o 4.08 Wi{m"K)

DEL591F- Window Frame R Value Calculation | REVISION 01

24 |
Page



N

— DESIGN ENGINEERS LTD
J CHARTERED PROFESSIONAL ENGINEERS
www.design-engineers.com

Appendix G- Window Jamb 2

Title:Appendix G- Window Jamb2.flx
Reference: Drawing :

Model 1
Material AWi{m-K)]
DEL 581F_ Unvenlilaled air cavily *
DELS8F _EPDM (ethylene propykene diene monomer) 0.260
B DELS91F Suminium (3 Alloys) 160,000
DEL591F_Pansl 0.035
B DEL591F_Polyamid 6.6 with 25% glass fibre 0,300

DELS81F_Shghtly ventilated air cawvity *
" EM 120 10077-2:2017, 6.4 3 anisotrop

- 2 ]
Boundary Condition qlW/m] 8[C] R{(m"Kyw] €
I DELS91F_Exterior 0.000 0.040
DELSA1F_Interior, normal, horizontal 20.000 0130
Epsilon 0.9 0.900
SymmeiryModel section 0.000
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Title:Appendix G- Window Jamb2.flx
Reference: Drawing :

Model 1

20.0°C
18.0°C
“16.0°C
-14.0°C
120°C
.m.ut
8.0'C
6.0°C
40'c
20°C

0.0°c
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DIif'fui%;fﬂq:lpranclix G- Window Jamb2.flx
Reference: Drawing :

85.96 190.00

g
&

U = 1469 Wiim -K)

= -11.924 W/m
11.
19284 16001
u = e = 4.35 Wi(m -K)
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Appendix H — R-Value Calculation for Aluminium Joinery.

H.1 Joinery Type W1 - Fixed and Awning Window with 2 Sash

Job Name
Reference
Glazing Type
Spacer Type

Configuration Code:

: Rangi Windows Ltd - System R Value
: Fixed and Awning Window

: Window

: Aluminium

Wi

Job No: DEL591F
Date: 7/05/24
Engineer: NB

Page: 1

FRAME CONFIGURATION

Glazing Type=  Window

Window Width Fixed = 1.000 m
Window Width Fixed = 1.000 m
Window Height 1 = 0.800 m
Window Height 2 = 0.200 m
Window Height 3 = 0.800 m
Width of Projected Frame:
Head (Fixed) = W‘m
lamb (Fixed)=| 0.0438 |m
Jamb (Sash)=| 0.0861 |m
Sill (Fixed) = 0.0438 ‘m
Mullion = 0.0679 |m
Mullion + sash = 0153 |m
Transom + sash = 0.11 |m
U-Value of Frame:
Head (Fixed) = 4.18 W/m2.K
Jamb (Fixed) = 4.18 W/m2.K
Jamb (Sash) = 4.36 W/m2.K
Sill (Fixed) = 4.18 W/m2.K
Mullion = 3.58 W/m2.K
Mullion + sash = 4,28 W/m2.K
Transom + sash = 4.2 W/m2.K
U-Value of Glazing, Ug = 1.1 W/m2.K
Psi of Edge-of-Glass, Wg = 0.08 W/m.K

800

3.77

3.7
4.13
3.77
358
4.28

4.2

<= Client supplied value

For Thermally improved Spacer per ISO 10077-1

Glazing Area, Ag:
Length of Edge-of-Glass:

U-Value

of Frame, Uf

U-Value of Window, Uw

R-Value of Window, R

3.749 ||m2 Exclude glass? |
19.097 m

4.166 W/m2.K

2.089 W/m2.K
0479 |m2xw
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H.2 Joinery Type W2 - Fixed and Awning Window with 1 Sash

Job Name : Rangi Windows Ltd - System R Value Job No: DELS9IF

Reference : Fixed ond Awning window

Glazing Type : Window
Spacer Type: Aluminium

Date: 7/05/24
Engineer: NB

Configuration Code: W2 Page: 1
‘RAME CONFIGURATION
Glazing Type=  Window : reu =
Window Width Fixed = | 0900 |m &
Window Width Sash = 0700 |m ! gy —|
) ) IS ;a i T |
Window Height = 1.20 m a]
Width of Projected Frame: (117 —I TF
Head (Fixed) = [__0.0438_|m b - [E d
Head (Sash) = | 0.0861 |m '
Jamb (Fixed) = 0.0438 |m
Jamb (Sash) = 0.0861 |[m
sill (Fixed)= | 0.0438 |m 5 \ o
sill (sash) =|| 0.0861 |m 0| { "
i , |
Mullion={ 041 |m —— = =" —
U-Value of Frame:
Head (Fixed) = 3.77 Wm2.K 3.77
Head (Sash) = 4.13 Wim2.K 4.13
Jamb (Fixed) = 3.7 Wm2.K 3.7
Jamb (Sash) = 4.13 Wim2.K 413
Sill (Fixed) = 3.77 Wim2K 3,77
sill {sash) = 4.13 Wim2.K 213
Mullion = 4.5 Wm2.K 4.5
U-Value of Glazing, Ug = 11 W/m2.K <= Client supplied value
Psi of Edge-of-Glass, Wg = 0.08 W/m.Kk  For Thermally improved Spacer per 150 10077-1
1.461 m2 Exlude glass? |“|
7.001 m
4.121 W/m2.K
2.114 W/m2.K
0.473 m2 KW
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