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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

D1 - Fixed and Stacker Doors
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Tirbar 300 kg/m3 (softwocds] = 0130 W fim-k) potpesler muhir] P'I‘B m@h"rﬁ' :rr'-i:l'?ﬂ:q:'

Pojamid &8 with 25% gloss fiore = 0300 W Jf{m-K)
Jreentilzbed cawity

Tighly wenlilebed cavily

Huminiem (5i Mligye) = 160 W /{m-K)

Gaskel (EPOM) = 025 W f{m=K)
Panel [insulction) = 0.035 W /{m—K
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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 D1 = 2100mm height by 2700mm width, 1 fixed panel and 2 stacker door leaves.

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 - m2K / W

Joinery Type D1 Using Aluminium Spacer

Joinery Type D1 (Fixed + 2 stacker 0.464
doors)

Aluminium spacer as per by ISO 10077-1.

See Appendix N for Calculations using Aluminium Spacer.
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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. Timber =0.13 W/ m-K (Timber liner (softwood), Reference ISO 10077-2)

5. Pile weather stripping (Polyester mohair) =0.14 W/ m-K (Reference ISO 10077-2)

6. Polyamide 6.6 with 25% glass fibre =0.300 W/ m-K (Reference I1SO 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 m?-K /W

1.6 Frame Cavities

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

2. Slightly Ventilated air cavity (Reference 1ISO 10077-2)
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Appendix A - Sliding Door (Awing) Head

Title:Appendix A - SDoor Head 1--x.flx

Reference: Drawing :

Maodel 1
Material AWI(m-K)]
DEL 581F_ Urventilated air cavity *
DELE2IF _EPDM (elhyleme propylends digne monomer) 0230
B DELS91F_Aluminium (Si Allays) 160000
DELS591F_Panel 0.035
M CeLssiF Palyarnid 6.6 with 25% glass fibre 0.300
DELSS1F_Slightly ventilated air cavity *
DELS591F_Timbear 500 kgim3 (softwaods) 0.130

*EM |50_1m] TP-2:2017, 6.4, 3lanisotrop

Boundary Condition qlW/m ®[C] R[(m -K)W] E

|| DEL591F_Exterior 0.000
DELSSF_Interior, normal, horizontal 20,000
Epsilon 0.9
SymmaetryModel section 0.000

0,040
0130

0.900
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Title:Appendix A - SDoor Head 1--x.flx
Reference: Drawing :

Model 1

15 10 5 1
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llICL?ﬁ‘?élﬁhppuendix A - SDoor Head 1--x.flx
Reference: Drawing :

86.30

= p=-17.731 W/m

A
/
U =1.169 W/(m"K) o
N =
[=3]
c>—< o
24.0
1;;1 - 1.169-0.19
. 2
u,, = o6 = 7.70 W/(m"K)
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Appendix B - Sliding Door Head

Title:Appendix B - SDoor Head 2-x.flx
Reference: Drawing :

Model 1
L
Material AMWIHm-K)]
DEL 591F _ Unventilated air cavity *

I DEL591F _EPDM (athylene propylene diene monomer) 0.250
DEL591F_Aluminium (Si Alloys) 160.000
DELS91F_Panel 0.035

. DELS91F_Polyamid 6.6 with 25% glass fibre 0.300
DELS91F_Slighthy ventilated air cavity
DELS91F_Timber 500 kg/m3 (softwoods) 0.130
DELS91_Pile weather stripping (polyestar mohair) 0140

*EM IS0 10077-2:2017, 6.4.3/anisofrop

0.900

g 2 o Z
Boundary Condition qW/m] 8[C] R[(m"K)w] E
[ | DELS91F_Exterior 0.000 0.040
DELS91F _Interior, normal, horizontal 20.000 0.130
[ | Epsilon 0.9
Symmetry/Model section 0.000
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Title:Appendix B - SDoor Head 2-x.flx
Reference: Drawing :

Model 1

1510 5 1
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Ialﬂ'laﬂ‘t.f?',:1;'1\;:1pendi}w; B - SDoor Head 2-x.flx

Reference: Drawing :

U =1.169 Wi(m K)

115.70

@ =-13.461 Wim

\

190.20

13.461
20.0

24.00

- 1.169-0.19

P &6

0116

= 3.90 W/(m -K)
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Appendix C- Sliding Door (Sliding) Head

Title:Appendix C - SDoor Head 3-x.flx
Reference: Drawing :

Model 1
——

Material AWHm-K)]
DEL 531F _ Unventilated air cavity

I DELS91F _EPDM (ethylene propylene diene monomaer) 0.250
DELS91F_Aluminium (Si Alloys) 160.000
DEL591F_Panel 0.035

. DELS91F Polyamid 6.6 with 25% glass fibre 0.300
DELS91F_Slightly ventilated air cavity *
DELS91F_Timber 500 kg'm3 (softwoods) 0.130
DELS91_Pile weather stripping (polyester mohair) 0.140

* EN SO 10077-2:2017, 6.4.3/anisotrop

gt 2, o Z
Boundary Condition gW/m] €[C] R[(m"Kyw] E
I DELS®IF Exterior 0.000 0.040
DELS91F _Interior, normal, horizontal 20.000 0.130
Epsilon 0.9 0.900
B symmetryModel section 0.000
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Title:Appendix C - SDoor Head 3-x.flx
Reference: Drawing :

Model 1
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Lslﬂ’i’ﬂ"?—'}:1»1"upp<—:‘ndi>~< C - SDoor Head 3-x.flx
Reference: Drawing :

— LY

B
$b =-12.780 W/m
|
o
&
o
A
U =1.169 W/(m"K) 9
)
24.00
127
20 08 - 1.169:0.19
. 2
UM.B = 0114 = 3.66 W/(m -K)
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Appendix D- Sliding Door Jamb Sash

Title:Appendix D - SDoor Jamb 1-x.flx
Reference: Drawing :

Model 1
Material AMW/(m-K)]
DEL 591F _ Unventilated air cavity *

I DEL591F _EPDM (ethylene propylene diegne monomer) 0.250
DEL591F_Aluminium (Si Alloys) 160.000
DEL591F_Fanel 0.035

. DEL591F_Polyamid 6.6 with 25% glass fibre 0.300
DELS91F _Slightly ventilated air cavity *

DELS91F_Timber 500 kg/m3 (softwoods) 0.130

* EM IS0 10077-2:2017, 6.4.3/anisotrop

-, 2 o z
Boundary Condition qWw/m] 9[C] R[(m -K)yw] ¢

[ | DELS91F_Exterior 0.000 0.040
DELS91F_Interior, normal, horizontal 20,000 0.130

M Epsilon 09 0.900
Symmetry/Model section 0.000
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Title:Appendix D - SDoor Jamb 1-x.flx

Reference: Drawing : )
200°C

18.0°C

“18.0°C
Maodel 1 140°C
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r’Iﬂ?’tﬁ:1.*154:::[:1&ndi}vc D - SDoor Jamb 1-x.flx
Reference: Drawing :

86.30 190.00

¢ o
=
@ = -14/.1%5 Wim =
.7
U=1.169 W/m -K)
405 16010
= . = . 2-|{
U, 0.086 559 W/(m -K)
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Appendix E - Sliding Door Jamb (Fixed)

Title:Appendix E - SDoor Jamb 2-x.flx
Reference: Drawing :

Model 1

Material AIWH(m-K]]
DEL 591F_ Unventilated air cavity *

DELS91F _EPDM (ethylens propylens diene monomer) 0,250
DELS9MF  Alurminium (S Alloys) 160,000
DELS81F_Panel 0.038
DELSO1F_Pohyamid 6.6 with 25% glass fibre 0.300
DELS9MF Slighthy ventilated alr cavity

DELS81F_Timber 500 kgm3 (softwoods) 0.130

T EN IS0 10077=-2:2017, 6.4.3/aniscirap

Boundary Condition alW/m’] BC] Ri(m -Kyw] €

P DELS91F_Esteriar 0.000 0.040
DELSQ1F_Interiar, normal, horizontal 20,000 0.130

M Epsion 09 0,800
SymmetryiVodel saction 0.000
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Title:Appendix E - SDoor Jamb 2-x.flx
Reference: Drawing :

Model 1

200°C
18.0°C
'16.0°C
14.0°C
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Wﬂ%?ﬂ\ppendix E - SDoor Jamb 2-x.flx
Reference: Drawing :

48.50

190.00

T o=

2

=

o

Z /
U = 1.1684/(mK)
@ =-14.785 W/m
4,
120?25 - 1.169-0.19
. 2
u = 5049 = 10.7 W/(m K)
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Appendix F- Sliding Door Jamb (Sliding)

Title:Appendix F - SDoor Jamb 3-x.flx
Reference: Drawing :

Maodel 1

Material AWIm-K)]
DEL 531F_ Unvenlilated air cavity *

M oeLsoiF _EPDM {edindene progylene diens manonmier) 0.250

B DELsa1F_Aluminium (Si Alloys) 160.000
DELSA1F_Pamnal 0.035

B CELSIF Polvamid 6.6 with 25% glass fibre 0,300
DELSA1F_Slightly ventilated air cavity *
DELS81F_Timber S00 kg'm3 {softwoods ) 0.130
DELED1 Plle weather stipping (palyester mohalr) 0,140

*EM IS0 10077-2:2017, 6.4, Yanisofrop

Boundary Condition aw/m7 8[C] Ri(m"Kyw] €

M DpELsot F_Extarior 0.000 0.040
DELS3F_Interior, normal, horizonlal 20,000 0.130
Epailon 0.9 0.800
SymmetryModal saction 0000
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Title:Appendix F - SDoor Jamb 3-x.flx
Reference: Drawing :

Model 1

00°C
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lICLf'ﬂ%14'5*1;:};:}«3ndix F - SDoor Jamb 3-x.flx
Reference: Drawing :

190.20 113.90

c' Fa
=
=t
: N
\ 2
U=1.169 W/im -K)
d=-12.778 Wim
12.77
30 DB - 1.169-0.19
u = 5114 = 3.66 W/im -K)
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Appendix G- Sliding Door Stile

Title:Appendix G - SDoor Mullion 1-x.flx
Reference: Drawing :

Madel 1
Material AWi(m-K)]
DEL 531F_ Unventilated air cavity *
B oeLsa1F _EPDM [ethlene propylens diche monomer) 0.250
[ ] DELS21F_Aluminium {Si Alloys) 160.000
DELS81F_Panel 0.035
[ | DEL591F_Polyamid 6.6 with 25% glass fibre 0.300
DELS91F_Slightly wventilated air cavity *
DELS21_Pile weather stripping (polyaster mohair) 0,140

T ENISC 007722017, 6.4 Fanisolrop

Boundary Condition aWim’ 8[C] R(m"“Kyw] €

- DELS81F_Extarior 000 0.040
DELS1F_Inerion nofmal, horizontal 20,000 0.130

l Epsilon 0.9 0.900
SymmatryModel section 0.000
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16.0 C
Title:Appendix G - SDoor Mullion 1-x.flx 14.0°C
Reference: Drawing : 1120°C

Madel 1
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Model 1

Title:Appendix G - SDoor Mullion 1-x.flx
Reference: Drawing :

192.80 , 7320 190.00
-]
=]
1 S
£
— s
S I\ fl
N 5 U = 1.169 W/(m"K)
\ ® = -19.763 Wim
U = 1.169 W/(m -K)
763
12{1 0 - 1.162-0.183 - 1.169-0.19
U,, = 0.073 = 7.39W/(m K)
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Appendix H- Sliding Door Transom (Awing & Fixed)

Title:Appendix H - SDoor Tansom 1--x.flx
Reference: Drawing :

Model 1
Material AMW/(m-K)]
DEL 591F_ Unventilated air cavity *
M DELsHF _EPDM (ethylene propylene digne monomer) 0.250
M DEL591F_Aluminium (Si Alloys) 180.000
DELS31F_Panel 0.035
B oELs F_Polyamid 6.6 with 25% glass fibre 0.300
DELS91F_Shightly ventilated air cavity *
*EN IS0 10077-2:2017, 6.4.3/anisotrop
- 2 ° k4
Boundary Condition qW/m] 9[C] R[(m K)w] €
I DEL591F_Exterior 0.000 0.040
DELS91F_Interior, normal, horizontal 20.000 0.130
M Epsiion 0.9 0.900
[ | Symmetry/Model section 0.000 -
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Title:Appendix H - SDoor Tansom 1--x.flx
Reference: Drawing :

Model 1

20.0°C
. 17.0°C
14.0°C
'11.0°C

'8.0°C

50 C

[+]

00C
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Model 1

Title:Appendix H - SDoor Tansom 1--x.flx
Reference: Drawing :

U = 1.169 W/(mK)
E—

190

105

A @ =-17.844 Wim

U =1.169 W/(m -K)

\

.

I
190

17.844
200 1.169-0.19 - 1.169-0.19
U. = 0105 = 4.26 W/m K)
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Appendix |- Sliding Door Mullion (Sash)

Title:Appendix | - SDoor Sash 1--x.flx
Reference: Drawing :

Model 1
Material AWHm-K)]
DEL 581F_ Unveaniilated air cavity *
M ceLssiF _EPDM {ethylene propylens diene monomer) 0.250
|| DELSS1F_Adrminium (Si Allays) 160.000
CELS21F_Panel 0.035
M cELssiF Palyamid &6 with 25% glass fibre 0,300
DELS21F_Skghily wveniilated air cavity *
DELS%1_Pile waather stripping (pohyesier mohair) 0140

* EM IS0 10077-2:2017, 6 4. 3/anisotrop

- 2 a 2 .
Boundary Condition qWim] 9[C] R[(m Kyw] €
[ | DELS31F_Exterior 0.000 0.040
DELSS1F_Intarior, normal, horizonlal 20.000 0130
I Epsilon 0.9 0,900
Symmatry/Model section 0.000

|Page



_sessmnn
DESIGN ENGINEERS LTD
P CHARTERED PROFESSIONAL ENGINEERS

www.design-engineers.com

Title:Appendix | - SDoor Sash 1--x.flx
Reference: Drawing :

Model 1 14.0°C
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Bﬁﬂeélﬁxppendix | - SDoor Sash 1--x.flx
Reference: Drawing :

190.00 110.20 180.00

]
P S
- / N
1.169 W/(m-K)
S S
=T
= |
U=1.169 W/(im"-
& =-26.851 Wim
851
22033 - 1.169-0.19 - 1.169-0.19
u,, = XT = B85 W/(m K)
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Appendix J- Sliding Door Sash

Title:Appendix J - SDoor Sash 2--x.flx
Reference: Drawing :

Maodel 1
Material AWHm-K)]
DEL 551F_ Unventilated air cawvity *

l DELS91F _EPDM (sthylene propylene diens monanmer) 0,250
DELSS91F_Aluminium (i Alloys) 160.000
DELSS1F_Panel 0.035

Wl CELS91F_Polvamid 6.6 with 25% glass fibre 0,300
DELS81F_Slightly ventilated air cavity *

DELS91_Pike weather sifipping (polyester mohair) 0.140

* EMNISO 10077-2-2017, 6.4 3anisotrop

Boundary Condition qW/m] 8(C] R[m"-Kyw] ¢

[ | DELSS1F_Extarior 0.000 0.040
DELSYF_|mterior, normal, horzontal 20,000 0.130
Epsilon 0.8 0.900
SymmetryhModel section 0.000
DEL591F- Stacker Door Frame R Value Calculation | REVISION 01 35
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Title:Appendix J - SDoor Sash 2--x.flx
Reference: Drawing :

Model 1 114.0°C
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fitfe'Appendix J - SDoor Sash 2--x fix
Reference: Drawing :

190.00 76.00 190.00

s’ )
[
1 =
/ )
9 = 1.169 Wiim K)
K -
= \ >
U = 1.169 W/(m"K) \
p=-22.523 Wim
22.523
200 1.169:0.19 - 1.169-0.19
Uine = 0.076 = 89T Wim*K)
DEL591F- Stacker Door Frame R Value Calculation | REVISION 01 37

|Page



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

1D

Appendix K- Sliding Door Sill (Fixed)

Title:Appendix K - SDoor Sill 1--x.flx
Reference: Drawing :

Model 1

Material AW (m-K)]
DEL 581F_ Unweniilated air cavity *

B oceLssiF _EFPDM (ethylerne propylens diene monomier) 0.250

[ | DELSS1F_Alurminium (Si Alloya) 160,000
DELS521F_Panal 0.035

M ceLsoiF Palyamid &8 with 25% glass fibre 0.300
DELSS1F_Shghtly ventilated air cavity *
DELS21F_Timbar 500 kg'm3 (softwoods) 0130
DELS81_Pille weather stripping (polyesier mohair) 0140

* EM IS0 10077-2:2017, 6.4, 3 anisotrop

", Z u F) .
Boundary Condition gwim] 8[C] R[(m-KyW] &
[ | DELS81F_Exterior 0.000 0040
DELSSIF_Interior, normal, horizontal 20.000 0130
Epsilon 0.9 0.800
Symmatry/Modal section 0.000
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Title:Appendix K - SDoor Sill 1--x.flx
Reference: Drawing :

Model 1

15 10 65 1

. 20.0°C
17.0°C
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iile:Appendix K - SDoor Sill 1--x.flx
Reference: Drawing :

24.00

190.02

U =1.169 W/(m"K)
P =-15433W/m

e

_
o
=
o
=

Il.
12'0433 - 1.169-0.19
N 2
U,, = 5.048 = 113 W/(m K)
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Appendix L- Sliding Door Sill

Title:Appendix L - SDoor Sill 2--x.flx
Reference: Drawing :

Model 1
L]
Material A[W/(m-K)]
DEL 581F_ Unventilated air cavity *

I DEL591F _EPDM (athylena propylena diene monomer) 0.250
DELS81F_Aluminium (Si Alloys) 160.000
DEL591F_Panel 0.035

- DELS91F_Polyamid 6.6 with 25% glass fibre 0.300
DELS891 F_Slightlv ventilated air cavity *

DEL591F_Timber 500 kg/m3 (softwoods) 0.130
DEL591_Pile weather stripping {polyester mohair) 0.140

*EMN ISD 10077-2:2017, 6.4.3/anisotrop

g & M 2
Boundary Condition qW/m’] B[ C] R[(m"K)/W]
I DEL591F_Exterior 0.000 0.040
DELS91F_Interior, normal, horizontal 20.000 0.130
M cpsion 0.9
SymmetryModel section 0.000

E

0.900
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Title:Appendix L - SDoor Sill 2--x.flx
Reference: Drawing :

200°C
.o

“16.0 C

Model 1 -14.0°C

15 10 5 1

120°C
L 100°C
'8.0°C
6.0°C
40°C
20°C
00°C
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nI&fﬁ%:1;*?'\|r}p¢endi1\< L - SDoor Sill 2--x.fIx
Reference: Drawing :

24.00

. /|
U = 1.169 W/(m"K)

190.80

[

111.80

18.93 - 1.169-0.191

U = 20.0

= 6.47 Wim"K)

fan 0.112

¢ =-18.930 W/m
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Appendix M- Sliding Door Sill

Title:Appendix M - SDoor Sill 3--x.flx
Reference: Drawing :

Model 1
Material MWI(m-K)]
DEL 591F_ Unventilated air cavity *

I DELS81F _EPDM (ethylene propylene diene monomer) 0.250
DEL591F_Aluminium (Si Alloys) 160.000
DELS91F_Panel 0.035

[ | DEL591F_Polyamid 6.6 with 25% glass fibre 0.300
DEL591F_Slightly ventilated air cavity *

DELS91F_Timber 500 ka/m3 (softwoods) 0.130
DEL591_Pile weather stripping (polyester mohair) 0.140

*EN SO 10077-2:2017, 6.4. 3/anisotrop

Boundary Condition gW/m 9[C] R[(m"K)/w] E

DEL5 [ DEL531F Exterior 0.000 0.040
DELS91F_Interior, normal, horizontal 20,000 0.130
B Epsion 09 0.900

Symmetry/Model section 0.000

44
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Title:Appendix M - SDoor Sill 3--x.flx
Reference: Drawing :

Maodel 1
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file’Appendix M - SDoor Sill 3--xflx
Reference: Drawing :

24.00

( ¥
7 &
7 2
U=1.169 W/(im -K) -

& = -14.585 Wim

&

14,

:{]535 - 1.169-0.19
L.Ir = 0111 = 4.56 W/(m -K)
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Appendix N — R-Value Calculation for Aluminium Joinery.

N.1 Joinery Type D1 - Fixed and 2 stacker door leaves

Job Name : Rongi Windows [td - System R Vaolue
Reference : Awning and Stacker

lob Ne: DELSSIF
Date: 16/05/24

Glazing Area, Ag:
Length of Edge-of-Glass:
U-Value of Frame, Uf
U-Value of Joinery, Uw

R-Value of Joinery, R

4.444 Im2
17.538 m
6.085 Wim2.K
2.156 Wim2.K
0.464 m2.KW
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Glazing Type : Joinery Engineer: NB
Spacer Type: Aluminium
Configuration Code: 01 Page : 1
FRAME COMNFIGURATION
Glazing Type=»  loinery : = .-:
Joinery Width Fixed = 0.9 m ' E‘k | £ = |
Joinery Width Sliding= 1.8 m o v
Jainery Height = 21 P g F '
a HE Y :
Al 7s.2
; ‘l_.* 1.8
Width of Projected Frame: = | A A
Head (Awning) = [ 0.0779 |m | ! N b
(Awning) - | W =
Head (Sliding) = 0.1028 |m boo |l - i
Jamb (Fixed)=| 0.04 |m 8 ; 765 fI| o
Jamb (Sliding) = 0.1061 |m B | b
Sill (Fixed)=| 004 |m | | _ S i - —
sill {sliding) = | 0.1028 |m h - J - | =™ |
stile = 0.0762 m L 2700 |
U-Value of Frame: Width
Head {Awning) = 7.7 W/ma.K Transom [awning fixed) 0.1055 |m
Head (Sliding) = 3.78 W/im2.K Mullion+sash 01118 |m
Jamb lFixed] = 10.7 W/m2.K Jamb + sash 0.0779 m
Jamb (sliding) = 3.66 W/m2 K
Sill (Fixed) = 113 W/m2.K U-Value of Transom
sill {sliding) = 5.515 [W/m2.K Transom [awning fixed) 4.26 W/ma.k
Stile = 7.39 W/m2 K Mullion+sash 8.56 Wima2. K
lamb + sash 5.59 Wim2.K
U-Walue of Glazing, Ug = 1.1 W/m2.K <==Clientsupplied value
Psi of Edge-of-Glass, Wg = 0.08 W/m.K  For Thermally improved Spacer per IS0 10077-1
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