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R-Value Requirements

Table 1. Minimum construction R-values for heating ceilings, walls or floors.

Building Construction R-values (m2K/W)"-.()

element . . ) " ) .
Climate Climate Climate Climate Climate Climate
zone 1 zone 2 zone 3 zone 4 zone 5 zone 6

Heated ceiling R6.6 R6.6 R6.6 R6.6 R6.6 R6.6

Heated wall R2.9 R2.9 R2.9 R2.9 R2.9 R2.9

Heated floor R2.5 R2.5 R2.5 R2.8 R3.0 R3.0

Notes:

(1) R/R-value < 0.1 and R, is the thermal resistance between the heated plane and the inside air.
(2) Floor coverings, for example carpet or cork, will reduce the efficiency of the heated floor.

(3) Climate zone boundaries are shown on page 3.

Table 2. Minimum construction R-values for building elements that do not contain
embedded heating systems.

Building Construction R-values (m2-K/W)™
element
Climate Climate Climate Climate Climate Climate
zonel zone 2 zone 3 zone 4 zone 5 zone 6
Roof R6.6 R6.6 R6.6 R6.6 R6.6 R6.6
Wall R2.0 R2.0 R2.0 R2.0 R2.0 R2.0
Floor
Slab-on- R1.5 R1.5 R1.5 R1.5 R1.6 R1.7
ground floors
Floors other R2.5 R2.5 R2:5 R2.8 R3.0 R3.0
than slab-on-
ground
Windows and RO.46 RO.46 RO.46 RO.46 R0O.50 R0O.50
doors
Skylights R0O.46 R0O.46 R0O.54 R0O.54 R0O.62 R0O.62
Notes:

(1) Climate zone boundaries are shown on page 3.
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Product R-Value Summary

A/P Ratio 1.0 16 18 20 22 24 26 28 30 36 40
QuickSet Taper 305/00 with QPOD 0.74 0.96 1.03 111 1.18 1.24 1.31 1.37 1.44 1.63 1.76
QuickSet Taper 305/00 with Polypod 0.85 1.11 1.20 1.29 1.36 1.44 1.51 1.58 1.66 1.86 2.00
QuickSet Taper 305/25 with QPOD 1.06 1.36 1.46 1.55 1.63 1.71 1.79 1.87 1.95 217 2.32
QuickSet Taper 305/25 with Polypod 1.07 1.40 1.52 1.63 1.7 1.80 1.88 1.97 2.05 2.28 2.43
QuickSet Taper 305/50 with QPOD 1.21 1.57 1.70 1.82 1.92 2.03 213 223 2.34 2.59 2.76
QuickSet Taper 305/50 with Polypod 1.28 1.68 1.81 1.95 2.06 217 2.29 2.40 2.51 2.78 2.95
QuickSet Ultra 305/00 with QPOD 0.82 1.06 1.14 1.21 1.28 1.35 1.42 1.49 1.56 1.77 1.90
QuickSet Ultra 305/00 with Polypod 0.97 1.24 1.33 1.42 1.50 1.58 1.65 1.73 1.81 2.02 217
QuickSet Ultra 305/25 with QPOD 1.29 1.61 1.72 1.83 1.91 2.00 2.08 2.16 2.25 2.48 2.63
QuickSet Ultra 305/25 with Polypod 1.42 1.79 1.92 2.04 213 222 2.31 240 2.49 274 2.90
QuickSet Ultra 305/50 with QPOD 1.62 2.03 217 2.30 2.40 2.50 2.60 2.69 2.79 3.05 3.23
QuickSet Ultra 305/50 with Polypod 1.73 215 2.30 2.44 2.56 2.67 2.79 291 3.02 3.30 3.48
QuickSet Ultra 305/75 with QPOD 1.76 220 2.35 2.49 2.59 2.70 2.80 2.90 3.00 3.27 3.45
QuickSet Ultra 305/75 with Polypod 1.95 246 2.62 279 293 3.07 3.21 3.34 3.48 3.79 4.00
QuickSet Rebate 120/305/00 with QPOD 0.81 1.05 1.13 1.21 1.28 1.35 1.42 1.49 1.56 1.76 1.90
QuickSet Rebate 120/305/00 with Polypod 0.98 1.25 1.35 1.44 1.51 1.59 1.67 1.75 1.82 2.04 218
QuickSet Rebate 120/305/25 with QPOD 1.22 1.53 1.63 1.74 1.82 1.90 1.99 2.07 2.16 2.39 2.54
QuickSet Rebate 120/305/25 with Polypod 1.33 1.70 1.83 1.95 2.04 213 222 2.31 2.40 2.65 2.81
QuickSet Rebate 120/305/50 with QPOD 1.48 1.84 1.96 2.08 2.19 2.30 2.47 2.52 2.63 2.89 3.06
QuickSet Rebate 120/305/50 with Polypod 1.61 2.00 2.14 227 2.39 2.51 2.63 275 2.86 3.14 3.32
QuickSet Rebate 120/305/75 with QPOD 1.54 1.98 213 2.28 2.38 2.49 2.59 2.69 2.80 3.07 3.25
QuickSet Rebate 120/305/75 with Polypod 1.66 215 2.31 2.47 2.59 2.70 2.81 292 3.03 3.32 3.51
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QuickSet Taper

« Height options of 305mm, 320mm), or 340mm;
. Suitable for 220mm pod systems;
« Compatible with 90mm framing,
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QuickSet Taper 305/00 with QPOD

200°C . ° 2
) Boundary Condition [ Cl RI(m"-K)/WI]
170 C B Exterior, Normal 0,000 0040
140°C B Exterior, Ventilated 0,000 0130
’ i o W Interior. frsi= 025 20,000 0250
110°C simin, =993 C W symmetry/Modelsection

f,.- 0497

goC
50 C

00°C

: R-value,
E A/P,m m2K/W
5 ’ 1 0.74
€6 1.6 0.96
) Ground A = 2.0 18 103
=k 2 111
©
> 2.2 118
I
~ 4 2.4 1.24
g 2.6 1.31
.4% } 2.8 137
= 2 3 L44
2 3.2 1.50
2 1 3.4 157
=)

(@] 3.6 1.63

2 3.8 1.69

! 2 3 - 5 4 1.76
Area/perimeter ratio or B'/2, m 5 2.06

U - 0321 WAM K)

Boundary Condition 61°'Cl RIm K)/W]

B Exterior. Normal 0.000 0.040
B Exterior, Ventilated 0.000 0130
. Interior. heat flux. downwards 20.000 0170
Bl interior. normal, horizontal 20.000 0130

B symmetry/Model section
®@, - 44799 W/m

©
) Material AW/ (m-K)]
B Aluminium 160.000
M Concrete 2000
M Ground 2000
PVC Foam board 0100
Plasterboard 0.250
W Polypropylene 0.220
QPod_gopen 1050
Timber (Softwood) 0130
B wallinsulation 0032
XPSInsul_Lo.028 0.028

’ El
2000
' : ®@,,- 33702 W/m
Veee BT g3a11307 - TR . oz wrmk) 1" 3379
; 20000 20.000
L 2000 .
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QuickSet Taper 305/00 with Polypod

Boundary Condition  ©['C] RI(m-K)/WI

B Exterior, Normal 0,000 0040

B Exterior, Ventilated 0.000 0130
P o M Interior, frsi= 025 20.000 0.250
simin, -9.93 C M symmetry/Model section

f - 0497

8 R-value,
E A/P, m m2K/W
w7 1 0.85
P 1.6 111
g6
- 1.8 1.20
g Ground A = 2.0
=5 2 1.29
§ 2.2 1.36
1
o 4 2.4 144,
g 2.6 1.51
= 3 2.8 1.58
3 2 3 1.66
= 3.2 173
= 1 3.4 179
© 3.6 1.86
0
.8 1.
1 2 3 4 5] 3 4 2 093
Area/perimeter ratio or B'/2, m 5 e
Boundary Condition 01°'cl RIm K./ W]
. Exterior, Normal 0.000 0.040
B Exterior. Ventilated 0.000 0130
B interior. heat flux. downwards 20.000 0170
B interior. normal. horizontal 20.000 0130

®._- 40075 W/m B symmetry/Model section
Fa N

Material AW/ (m-K)]
W Aluminium 160,000
M concrete 2000
M Ground 2000
PVC Foam board 0100
Plasterboard 0250
Poly Pod 0395
B Folypropylene 0220
Timber (Softwood) 0130
M wallinsulation 0032
XPSinsul_Lo0.028 0028

a1 q

5 2000
0.0 25,
_ 40075 03211320 - 5583

20.000 20,000

= 0301 W/(mK)

VYege
@, = 25583 W/m
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QuickSet Taper 305/25 with QPOD

. Boundary Condlition 6[°Cl RI(m"-K)/ W]
200 C

B Exterior. Normal 0.000 0.040

170°C B Exterior, ventilated 0,000 0130

B B interior, frsi - 025 20.000 0250
140 C B Symmetry/Model section

11.0 oC
80°C
5.0 °C

Bsi min, - 11.31 c
fn-,.' 0.565

00C

8 R-value,
E A/P,m m2K/W
7 1 1.06
ol 1.6 1.36
E‘ 6 q 18 1.46
[«F] =
:, Ground A = 2.0 2 155
‘© > 22 1.63
:I> 2.4 171

4 o .
né' 2.6 1.79
.9 3 2.8 1.87
*g . 3 195
5 3.2 2.03
2 8 3.4 2.10
o 6 X
o 3 217

0 3.8 2.25

L 2 3 4 5 4 2.32
Area/perimeter ratio or B'/2, m 5 2.67

U - 0321 W/(m K)

Boundary Condition 61°¢cl RI(m" K/ W]

B Exterior. Normal 0.000 0.040
W Exterior, Ventilated 0.000 0130
B interior, heat flux. downwards 20.000 0170
M interior, normal, horizontal 20.000 0130

@__- 33664 W/m B symmetry/Model section
FE "

Material AW/ (m-K)]
W Aluminium 160.000
M concrete 2000
B Ground 2000
PVC Foam board 0100
Plasterboard 0250
B Polypropylene 0220
QPod_gopen 1.050
Timber (Softwood) 0130
B vallinsulation 0032
XPSinsul_Lo.028 0.028
7 7
33664 187g0 2000
Weee - 03211332 - - 0316 W/ImK)
20.000 20,000 @ - 18700 W/m
A
. 2000 L
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QuickSet Taper 305/25 with Polypod

.
200 C . @ 2z

- ) Boundary Condition 9 C] RI[(m -K)/W]

170 C B Exterior. Normal 0.000 0.040

140°C B Exterior. Ventilated 0.000 0130

B interior, frsi = 025 20.000 0250

W symmetry/Model section

Bsimin, - 1092°C
f, - 0.546

8 R-value,
E A/P,m m2K/W
N 7 1 1.07
”E . 16 1.40
5 1.8 1.52
v Ground A = 2.0
= 2 1.63
i 22 171
Q': 4 2.4 1.80
g 2.6 1.88
= 3 2.8 1.97
o
E 5 3 2.05
@ 3.2 2.13
g 1 3.4 2.20
O 3.6 2.28
N 38 236
1 2 3 A 5 4 243
Area/perimeter ratio or B'/2, m 5 2.79
3 Boundary Condition 81'cl RIm -K)./ W]
B Exterior, Normal 0.000 0.040
B Exterior, Ventilated 0.000 0130
B interior. heat flux. downwards 20.000 0170
B Interior, normal, horizontal 20,000 0130
®©, - 32018 W/m B Symmetry/Model section
Material AW/ (m-K)]
W Aluminium 160.000
M cConcrete 2000
M EPSH 0036
W Ground 2000
PVC Foam board 0100
Plasterboard 0250
Poly Pod 0395
M Polypropylene 0220
Timber (Softwood) 0130
B Wwallinsulation 0032
XPSInsul_L0.028 0.028
2000
32918 17561
Vi " 20000 03211320 - 20000 0.344 W/(mK) ®,,- 17561 W/m

L 2000
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QuickSet Taper 305/50 with QPOD

13

Boundary Condition  ©['C] RI(m -K)/W]

200°C B Exterior, Normal 0.000 0.040

o c B Exterior. Ventilated 0.000 0130
170 B interior, frsi - 0.25 20000 0250
14.0 ‘c B symmetry/Model section

110°C Bsimin, - 1167 C

80 C fR:\: 0'584
50 c

00°C

8 R-value,

E A/P, m m?K/W
xS 7 1 1.21
E 6 1.6 1.57
o Ground A = 2.0 18 170
=5 2 1.82
§ 2.2 1.92
n': 4 2.4 2.03
o 2.6 213
8 3 2.8 2.23
g 5 3 2.34
.E 3.2 242
o1 3.4 2.51
S 3.6 250
0 3.8 2.67
1 2 3 4 5 A 2.76
Area/perimeter ratioor B'/2, m 5 3.15

U - 0.321 W/ K)

Boundary Condition 6[°c] RI(m -K)/ W]

W Exterior. Normal 0.000 0.040
M Exterior, Ventilated 0.000 0130
M interior, heat flux, downwards 20.000 0170
M Interior. normal. horizontal 20.000 0130

W symmetry/Model section
@, - 29298 W/m

Material MW/ (mK)
M Aluminium 160000
M concrete 2000
M Ground 2000
PVC Foam board 0100
Plasterboard 0250
M Polypropylene 0.220
QPod_4open 1050
Timber (Softwood) 0130
W wallinsulation 0032
XPSinsul_L0.028 0.028

K 2000 i
29298 13.192
- - 03211 - = 0369 W/(mK)
Vies 20.000 324357 20,000 359
@, _=13.192W/m
AB
L 2000 L

e
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QuickSet Taper 305/50 with Polypod

Boundary Condition  ©['C] RI(m -K)/W]

200°C B Exterior, Normal 0000 0040

. B Exterior, Ventilated 0.000 0130
170 C B interior, fsi = 0.25 20000 0250
140°C B symmetry/Model section

o
110 C

, Bsi min,__- 11.40 C
8o C

fM- 0.570

50 c

0.0 C
8 R-value,
B A/P,m m2K/W
‘g 7 1 1.28
bl 1.6 1.68
Ee6 Ground A = 2.0 8 181
&
3 5 2 1.95
< 22 2.06
:|> A 2.4 217
[a e 2.6 2.29
e 3
9 2.8 2.40
E 5 3 2.51
= 3.2 2.60
5 1 2.6
g 3.: .69
. 2.78
So o aw
1 2 3 4 5 ‘ '
. ; . 4 2.95
Area/perimeter ratio or B'/2, m 5 3.36
U- 0321 W/Am K
B Boundary Condition o°cl RIm™-K). W]
W Exterior. Normal 0.000 0040
M Exterior, Ventilated 0.000 0130
B Interior, heat flux, downwards 20.000 0170
B interior, normal, horizontal 20.000 0130

B Symmetry/Model section
D, - 28.065 W/m

Material AW/ (MK
W Auminium 160,000
M Concrete 2000
B Ground 2000
PVC Foam beard 0100
Plasterboard 0.250
M Polypropylene 0.220
Timber (Softwood) 0130
| WFPgxg9-0.038/220/1100/50IL 0407
B wall insulation 0032
XPSInsul_L0.028 0.028
2000
. 28065 03211357 188 | 0.373 W/imK)
Veez: " 0000 e R

®, - 11880 W/m
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QuickSet Ultra

« Height options of 305mm, 320mm), or 340mm;

. Suitable for 220mm pod systems;
« Compatible with 140mm framing and above;

« Additional back insulation.

Page 13 of 33




QuickSet Ultra 305/00 with QPOD

. o 2
. Boundary Condition [ C] RI(m"K)/W]
-20‘0 c B Exterior, Normal 0.000 0.040
170°C M Exterior, Ventilated 0.000 0130
R B interior. frsi - 025 20.000 0250
140 C M symmetry/Model section
110°C i
. Bsimin, -11.82 C
80 C -8
. f.- 0501
50 C
00°C 3
15
B 8 R-value,
(el A/P,m m2K/W
7 1 0.82
I~ .
£ ¢ 16 1.06
v Ground A = 2.0 18 114
= 5 2 1.21
o
= 2.2 128
|
o 4 2.4 135
o 26 142
£ 3 2.8 149
—
g . 3 1.56
= 3.2 1.63
9]
S 1 3.4 170
8 3.6 177
0 i 3.8 1.83
1 2 3 4 5 4 1.90
Area/perimeter ratio or B'/2, m 5 2.23
U - 0214 W/(m'K)
7 Boundary Condition 6['cl RItm K/ W]
B Exterior, Normal 0.000 0040
M Exterior, Ventilated 0.000 0130
B Interior, heat flux, downwards 20.000 0170
M interior, normal. horizontal 20,000 0130
@ - 38614 W/m W Symmetry/Model section
Material AW/ (m-K)]
W Aluminium 160.000
B Concrete 2000
M Ground 2000
PVC Foam board 0100
Plasterboard 0250
B Polypropylene 0220
QPod_gopen 1050
Timber (Softwood) 0130
B wallinsulation 0.032
XPSinsul_L0.028 0.028

Yase

Unventilated air cavity -
" Simplified approach

Li

. - 2000

38614 33864

- - 02141307 - -
20.000 41307

-0.042 W/(mK) ®, - 33864 W/m

20.000

e N
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QuickSet Ultra 305/00 with Polypod

P -] 2
. Boundary Condition ©['Cl RI(m-K)./ W]
200 C B Exterior. Normal 0.000 0.040
170°C B Exterior. Ventilated 0000 0130
oL B interior, frsi - 0.25 20,000 0250
140 C M Symmetry/Model section

1noc .

80°C Bsimin, - 1142 C
. f -0571

Lo C

00°C

8 R-value,
E A/P,m m2K/W
= 7 1 0.97
& _ 1.6 1.24
E. 6 Ground A = 2.0 " i3
§ 5 2 142
© 2.2 1.50
|> 4 2.4 158
= 2.6 165
g 3 2.8 173
'43 5 3 1.81
= 3.2 1.88
£ 3.4 195
= )

g 5 3.6 2.02

© 1 2 3 4 5 o
- - I -

Area/perimeter ratioor B'/2, m 5 2.51

U= 0214 W/m K

Boundary Condition 8[°c] R[(mz-K)/WI

M Exterior, Normal 0.000 0040
B Exterior, Ventilated 0.000 0130
B interior. heat flux. downwards 20,000 0170
M Interior. normal. horizontal 20.000 0130

@, = 34.260 W/m B Symmetry/Model section

Material AW/ (MK
W Aluminium 160.000
W Concrete 2000
W Ground 2000
PVC Foam board 0100
Plasterboard 0250
W Polypropylene 0220
Timber (Softwood) 0130
M WFPgxg-0.038/220/1100/S0IL 0407
M Wallinsulation 0.032
XPSinsul_L0.028 0.028
Unventilated air cavity
" Simplified approach

* K

2000
34259 25807

- 02141307 - = 0143 W/MK) .
20.000 41307 20.000 143 @, - 25807 W/m

Vage: =

Lo L
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QuickSet Ultra 305/25 with QPOD

. L] 2
) Boundary Condition ©[C] RI(m"-K)/W]
200 C B Exterior, Normal 0.000 0.040
17.0 °C B Exterior, Ventilated 0.000 0130
. B interior, frsi- 025 20.000 0250
140 C B symmetry/Model section

110°C 0 .
s simin, =14.04 C
80 C ss” 1404
. f-0702
5o C
00C

8 R-value,
g A/P,m m2K/W
~ 7 1 1.29
NE 6 1.6 1.61
g Ground A = 2.0 18 L7
= 2 1.83
§ 22 1.01
Q':‘ A 2.4 2.00
[ 2.6 2.08
23 2.8 216
g, 3 2.25
8 32 2.32
w
c1 3.4 2.40
3 3.6 248

0 3.8 255

1 2 3 4 5 4 2.63
Area/perimeter ratio or B'/2, m 5 3.00

U - 0214 W/(m'K)

Boundary Condition 6[°c] RIm -K)/WI

M Exterior. Normal 0.000 0.040
M Exterior, Ventilated 0.000 0130
W Interior. heat flux. downwards 20.000 0170
M interior, normal, horizontal 20000 0130

D - 26.645 W/m W Symmetry/Model section

Material AW/ (mK)
B Aluminium 160.000
H concrete 2000
B Ground 2000
PVC Foam board 0100
Plasterboard 0250
W rolypropylene 0220
QPod_4open 1050
Timber (Softwood) 0130
M wallinsulation 0032
XPSinsul_L0.028 0028

Unventilated air cavity -
" Simplified approach

" 2000 ¥
26645 18796
e T - 02141332 - = 0108 W/(mK)
VYiee 20.000 4133 20.000 ©, .- 18796 W/m
L 2000 L
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QuickSet Ultra 305/25 with Polypod

" o 2

. Boundary Condition ©[ C] RI(m-K)/W]
200 C W Exterior. Normal 0.000 0.040
B Exterior. Ventilated 0.000 0130
B interior. frsi - 0.25 20,000 0250
140°C M Symmetry/Model section

110°C . .
° simin, =-1376 C

fo ¢ f_-0688

50°C

00C

17.0 ‘c

8 R-value,
E A/P,m m2K/W
7 1 1.42
o 1.6 179
Ee6 Ground A = 2.0 s ro2
<
5 5 2 2.04
T'U 2.2 2.13
? 4 2.4, 222
o 2.6 2.31
S 3 2.8 2.40
E 5 3 2.49
b i 3.2 2.57
7] 3.4 2.65
g 0 3.6 2.74
(&) 1 ) 3 L 5 3.8 2.82

. . . A 2.90
Area/perimeter ratioor B'/2, m c 329

U - 0.214 WAAM -K)

3 Boundary Condition [°'cl RI(m"-K)./ W1

W Exterior, Normal 0.000 0040
B Exterior. ventilated 0000 0130
M interior. heat flux, downwards 20,000 0170
@, - 24743 W/m B interior. normal. horizontal 20.000 0130

W symmetry/Model section

Material AW/ (m-K)

M Aluminium 160,000

M Concrete 2000

M Ground 2000
PVC Foam board 0100
Plasterboard 0250

M Polypropylene 0220
Timber (Softwood) 0130

B WFPYxg-0.038/220/1100/S0IL 0407

B wallinsulation 0032
XPSinsul_Lo.028 0.028
Unventilated air cavity *
" Simplified approach

! 2000
24743 16218
) - - 02141332 - = 0141 W/ (MK)
Yee 20.000 4133 20,000 4 @, -16218 W/m
L 2000 L
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QuickSet Ultra 305/50 with QPOD

Boundary Condition  ©[°C] RI(m-K)/W]

- 200 C B Exterior. Normal 0.000 0.040
170°C I Exterior. Ventilated 0.000 0130
o, M interior. frsi - 0.25 20,000 0250

140 C B Symmetry/Model section

10°C o .
Osimin, - 1464 C

-]
80°C 073
50°C

00°C

8 R-value,
B A/P, m m2K/W
S—
7 1 1.62
NM 1.6 2.03
6 18 It
y ded=20 ' %
§ - Ground A = 2. 2 2.30
g 22 2.40
Ql: 7 2.4 2.50
e 2.6 2.60
'g 3 2.8 2.69
—_
5 5 3 2.79
H 3.2 2.88
2 3.4 2.97
8 3.6 3.05
0 3.8 3.14
1 2 3 4 5 4 3.23
Area/perimeter ratio or B'/2, m 5 3.63

U= 0214 W/m K

. o 2
Boundary Condition 8['Cl RI(m K/ W]
B Exterior. Normal 0.000 0.040
@ - 22042 W/m B Exterior. Ventilated 0.000 0130
= W interior. heat flux, downwards 20000 0170
B interior. normal. horizontal 20.000 0130
W Symmetry/Model section

Material AW/ (m-K)

B Aluminium 160.000

M concrete 2000

M Ground 2000

PVC Foam board 0100

Plasterboard 0250

B Polypropylene 0220

QPod_4open 1.050

Timber (Softwood) 0130

B wallinsulation 0032

XPSinsul_Lo.028 0.028

Unventilated air cavity ~
* Simplified approach

! 2000 a
22042 1318
Wige: 2 02141357 - 387 0153 W/(MK)
Fom0 0000 ®,_-13187 W/m
A8 .
" 2000 L
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QuickSet Ultra 305/50 with Polypod

Boundary Condition ©['C] RI(m -K)/W]

e
200 C B Exterior. Normal 0000 0040
. 170°C B Exterior, Ventilated 0000 0130
. B interior. frsi - 0.25 20000 0250
140 C B symmetry/Model section

110°C
80°C
50°C

Bsi min, .- 14.35 C
f-0718

00C

8 R-value,
B A/P, m m2K/W
=7 1 1.73
NM 1.6 2.15
Eﬂ 6 Ground A = 2.0 18 230
v 2 2.44
jos
TU > 2.2 2.56
:I> i 2.4 2.67
o 2.6 2.79
g 3 2.8 2.91
= 3 3.02
O 2
= 3.2 312
ha 3.4 3.21
U:5 3.6 3.30
o0 3.8 3.39
© 3 3 4 5 4 3.48

Area/perimeter ratio or B'/2, m 5 3.91

U - 0.214 WM K)

Boundary Condition 8I°Cl RIim -K)/ W]

W Exterior, Normal 0.000 0.040
M Exterior, Ventilated 0000 0130
B interior, heat flux, downwards 20000 0170
@, .- 20951 W/m M interior, normal, horizontal 20,000 0130

B Symmetry/Model section

Material AW/ (MK
W Aluminium 160,000
B concrete 2000
M Ground 2000
PVC Foam board 0100
Plasterboard 0.250
B Polypropylene 0.220
Timber (Softwood) 0130
B WFPgx9-0.038/220/1100/50IL 0407
B wallinsulation 0032
XPSInsul_Lo.028 0.028
Unventilated air cavity
- Simplified approach

x A

2000
20951 U8B0 e
Viee: T gogo | OPMIIST T gggg T 003N @, - 11880 W/m
L 2000 L
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QuickSet Ultra 305/75 with QPOD

. Boundary Condition
200 C B Exterior, Normal 0.000
-:L}'OQC B Exterior, Ventilated 0.000
. W interior, frsi- 025 20000
140 C B symmetry/Model section
10°C ) )
s simin,_-=1491 C
8.0 :C f_-0745
50 C
00°C
8
B AP, m
S
a7
™~
g6
g Ground A = 2.0
- 5
©
=
o b
S
Bof
-
3]
E 2
4
7]
o1
o
)
0
1 2 3 4 b

Area/perimeter ratio or B'/2, m

U- 0214 W/M'K)

@, - 20693 W/m

7

20.6: 12,00

93 - 02141380 - ’ =
20.000

2000

20000

0139 W/MK)

Weee @, - 12007 W/m

o1°cl RI(m K/ W]

0.040

0130

0250

R-value,

m2K/W
1 1.76
16 2.20
1.8 2.35
2 2.49
2.2 2.59
2.4 2.70
2.6 2.80
2.8 2.90
3 3.00
3.2 3.09
3.4 318
3.6 3.27
3.8 3.36
4 3.45
5 3.87

Boundary Condition

M Exterior. Normal

6[°C] RI(m K/ W]

0.000 0040
M Exterior. Ventilated 0.000 0130
M interior, heat flux, downwards 20.000 0170
M interior. normal. horizontal 20.000 0130
B symmetry/Model section
Material J\.[W/(mK)l
B Aluminium 160.000
M Concrete 2000
M EPSH 0.036
M Ground 2.000
PVC Foam board 0.100
Plasterboard 0250
W rolypropylene 0220
QPod_gopen 1.050
Timber (Softwood) 0130
B wallinsulation 0032
XPSinsul_Lo.028 0.028

Unventilated air cavity *
* Simplified approach
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QuickSet Ultra 305/75 with Polypod

o
200 C

B Exterior, Normal 0.000

17.0 ‘c B Exterior, Ventilated 0.000

. B interior, frsi = 0.25 20.000
14.0 C W Symmetry/Model section

10C
80°C

Bsj min, - 14.62 c
fR:i- 0731

5.0 C

-]
00 C

8

A/P, m

Ground A = 2.0

[=X NN |

Construction R-value, m2K/W
~ ow,

1 2 3 4 5
Area/perimeter ratio or B'/2, m

U-0214 W/(mer)

O, -19172 W/m

” 2000 4
19172 9383
- - 02141 - — = 01 WAMK)
Yeic 20.000 41.357 20.000 99

®,,-9383 W/m

Je

1.6
1.8

2.2
2.4
2.6
2.8

3.2
3.4
3.6
3.8

Boundary Condition  ©1°'Cl RI(m"K)/W]

0040
0130
0250

R-value,
m2K/W
1.95
2.46
2.62

2.79
2.93
3.07
3.21
3.34

3.48
3.59
3.69
3.79
3.89

4.00

4.46

Boundary Condition
B Exterior. Normal
B Exterior, Ventilated
B Interior. heat flux. downwards
M interior. normal, horizontal
B symmetry/Model section

Material
W Aluminium
M concrete
Ground
PVC Foam board
Plasterboard
B Polypropylene
Timber (Softwood)
W WFPgx9-0.038/220/1100/S0IL
B wallinsulation
XPSInsul_Lo.028
Unventilated air cavity *
* Simplified approach

01°cl RIim"K)/W]

0000 0040
0000 0130
20000 0170
20.000 0130

AW/ (m-K1

160.000

2000

2000

0100

0250

0220

0130

0407

0032

0028
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QuickSet Rebate

« Height options of 305mm, 320mm), or 340mm;
. Suitable for 220mm pod systems;
« Compatible with 90mm, 140mm framing, and above.
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QuickSet Rebate 120/305/00
with QPOD

313
_ o 2
. Boundary Condition  ©[C] RI(m-K)/W]
-20.0 c W Exterior, Normal 0.000 0.040

170°C B Exterior, Ventilated 0.000 0130

. M interior, frsi - 0.25 20.000 0250
140 C B Symmetry/Model section

°
10 C Bi min,__- 1029 C
80 C f,-0515

5.0°C
00°C A
15
8 R-value,
é A/P,m  mK/W
& 7 1 0.81
E 6 1.6 1.05
=3 Ground A = 2.0 18 L3
= 5 2 1.21
©
= 2.2 1.28
0y 2.4, 135
= 2.6 142
-_8 3 2.8 1.49
% 2 3 1.56
= 3.2 1.63
W)
= | 3.4 170
8 3.6 1.76
0 3.8 1.83
1 2 3 4 5 4 1.90
Area/perimeter ratio or B'/2, m 5 2.22

U - 0.321 WAM K)

. o 2
s Boundary Condition O1'cl RI(m K/ W]
B Exterior. Normal 0.000 0.040
W Exterior, ventilated 0.000 0130
B interior. heat flux, downwards 20.000 0170
B Interior. normal. horizontal 20.000 0130
® - 43217 W/m B symmetry/Model section
Material AW/ (m-K)
M Aluminium 160.000
W Brick 0350
M concrete 2000
B Ground 2.000
PVC Foam board 0100
Plasterboard 0.250
B Polypropylene 0220
QPod_4open 1050
Timber (Softwood) 0130
B wallinsulation 0.032
XPSInsul_L0.028 0.028
i 2000
43217 33864
= - 03211307 - - 0.048 W/ImK)
Vaee: 20.000 3211397 - 6000 B m @, - 33864 W/m
L 2000 L
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QuickSet Rebate 120/305/00
with Polypod

Boundary Condition  ©['C] RI(m"-K)/W]

-
200 C M Exterior, Normal 0000 0.040

¢ B cxterior, Ventilated 0.000 0130
170 C . .

. B interior, frsi - 025 20000 0.250
140 C B symmetry/Model section

Bsimin, - 9.93 C
f- 0497

8 R-value,
; A/P, m m2K/W
= 1 0.98
a7
a 1.6 125
Eﬁ 6 Ground A = 2.0 8 135
g 5 2 | WAA
= 22 1.51
|> & 2.4 1.59
[ 2.6 167
g 3 2.8 175
- 1.82
B 3
= 3.2 1.89
=1 3.4 197
E 3.6 2.04
8 0 3.8 211
1 2 3 A 9 4 2.18
Area/perimeter ratio or B'/2, m 5 2.53
U - 0321 W/(m K)
N Boundary Condition orcl RIm K. Wi
B Exterior. Normal 0.000 0040
B cExterior, Ventilated 0000 0130
B interior, heat flux, downwards 20,000 0170
®. - 38278 W/m B interior. normal. horizontal 20000 0130
FG :

B symmetry/Model section

Material rIW/ (m-K
B Aluminium 160.000
M Brick 0350
M concrete 2000
M Ground 2000
PVC Foam board 0.100
Plasterboard 0.250
B Polypropylene 0220
Timber (Softwood) 0130
W WFPgxg-0.038/220/1100/S0IL 0407
M Wallinsulation 0032
XPSInsul_Lo.028 0028
K 2000
38278 25807
= - 03211307 - = 0204 WAMK)
Waee 20.000 113 20.000 204 ®, - 25807 W/m
L 2000 L
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QuickSet Rebate 120/305/25
with QPOD

o o 2
200 C Boundary Condition @[ C] RI[(m -K)/W]
170°C B Exterior. Normal 0,000 0040
. B Exterior. Ventilated 0.000 0130
140 C W nterior, frsi - 0.25 20.000 0250

Bl symmetry/Model section

Bsimin, - 1146 'C
fo- 0573

8 R-value,
E A/P, m m2K/W
7 1 1.22
] 1.6 1.53
E_ 6 = 18 163
<5} =
5. Ground A = 2.0 2 174
©
= 2.2 1.82
Q': 4 2.4 1.90
o 2.6 1.99
Q3 2.8 2.07
s 3 2.16
g 2 ,
H 3.2 2.23
w
S 1 3.4 231
= 36 239
0 3.8 2.46
1 2 3 4 5 4 2.54
Area/perimeter ratio or B'/2, m 5 2.091

U - 0.321 W/m K)

o Boundary Condition 6[°'Cl RI(m -K)./ W]

B Exterior. Normal 0.000 0.040
W Exterior, Ventilated 0000 0130
B Interior, heat flux, downwards 20.000 0170
M interior, normal. horizontal 20.000 0130

M symmetry/Model section
@, .- 33134 W/m

Material ?\.IW/(I’\'IK)]
B Aluminium 160.000
B Brick 0350
B Concrete 2000
W Ground 2000
PVC Foam board 0100
Plasterboard 0250
B Polypropylene 0220
QPod_4open 1050
Timber (Softwood) 0130
M wallinsulation 0032
XPSInsul_Lo.028 0028

1 2000

1 18.78:
33134 03211332 - 7% 0290 W/(mK)
20.000 , 20000 2000

@, - 18785 W/m

Vege: 7
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QuickSet Rebate 120/305/25
with Polypod

® P ° 2
200 C Boundary Condition ©[C] RI(m"K)/W]
170°C B Exterior Normal 0000 0040
. W Exterior. Ventilated 0000 0130
140 C M interior, frsi - 0.25 20000 0.250

B B Symmetry/Model section
10 C

8o'C Bsimin, - 11.08 'C

50°C f= 0554

00C

8 R-value,
B A/P,m m2K/W
7 1 133
o 1.6 1.70
E6 Ground A = 2.0 s -
oF
S 5 2 1.95
© 22 2.04
|> A 2.4 213
~ 2.6 222
a3
3 2.8 231
= 3 2.40
E 3.2 2.49
45': 1 3.4 2.57
g 3.6 2.65
(0]
O 3.8 2.73
1 2 3 4 5 4 2.81
Area/perimeter ratio or B'/2, m 5 3.20
U-0321 WA m K
3 Boundary Condition 6I'Cl RIimK)/ W]
W Exterior, Normal 0.000 0,040
M Exterior, Ventilated 0.000 0130
W Interior. heat flux, downwards 20,000 0170
M interior. normal. horizontal 20.000 0130

Hl symmetry/Model section
@, - 30741 W/m

Material AW/ (m-K)l
W Aluminium 160.000
B Brick 0350
M concrete 2000
W Ground 2000
PVC Foam board 0100
Plasterboard 0.250
M rolypropylene 0220
Timber (Softwood) 0130
W WFPGxg-0.038/220/1100/S0IL 0407
W wallinsulation 0032
XPSInsul_Lo.028 0028
! 2000
v - 30749 311332 - 16219 0298 W/(MK) b, ;- 16219 W/m
* 20000 |, 20000 2000
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QuickSet Rebate 120/305/50
with QPOD

e vee o H
200 C Boundary Condition 9] C] RI(m K)/W]
170°C W Exterior. Normal 0.000 0.040
. W Exterior, Ventilated 0000 0130
140 C B interior. frsi - 0.25 20.000 0250

B Symmetry/Model section

Bsimin, - 1183 C
fo. 0592

¢ R-value,
E A/P,m m2K/W
=7 1 148
o~
1.6 1.8
i ’ Ground A = 2.0 18 1.92
=E - 2 2.08
3 2.2 219
QI:‘ . 2.4 2.30
g 2.6 2.41
E ’ 2.8 2.52
S 2 3 2.63
= 3.2 2.71
w
51! 3.4 2.80
8 3.6 2.89
° 3.8 2.98
' ; ’ 5 2 4 3.06
Area/perimeter ratio or B'/2, m 5 3.47

U = 0321 W/(m -K)

o 2
£ Boundary Condition 6['Cl RIm K/ W]
W Exterior, Normal 0.000 0.040
B Exterior. Ventilated 0.000 0130
B Interior, heat flux, downwards 20000 0170
B Interior, normal, horizontal 20000 0130
B Symmetry/Model section
q’”‘ 28923 W/m Material AW/ (m-K)]
B Aluminium 160.000
M Brick 0350
B concrete 2.000
W Ground 2000
PVC Foam board 0100
Plasterboard 0250
W Folypropylene 0.220
QPod_4open 1050
Timber (Softwood) 0130
M wallinsulation 0032
XPSinsul_L0.028 0028

K 2000 K

28.923 13192
- - 03211 -
20.000 IIT o000

= 0351 W/(mK) @, - 13192 Ws/m

v 2000 v

e
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QuickSet Rebate 120/305/50
with Polypod

200 C Boundary Condition  ©['C] RI(m K)/W]
.17_0 Ke B Exterior, Normal 0.000 0.040
. M Exterior, Ventilated 0.000 0130
140 C B interior, frsi = 0.25 20.000 0250
. H Symmetry/Model section
110 C
8o C Osi min, - 1141 °C
50°C f_-0570
N 15
00 C
8 R-value,
E A/P,m m2K/W
-:2. 7 1 1.61
] 1.6 2.00
E_ 6 Ground A = 2.0 18 214
[«F]
S 5 2 2.27
= 22 2.39
I> 4 2.4 2.51
(= 2.6 2.63
o 3 2.8 2.
s 75
= 3 2.86
o 2
3 3.2 2.96
a1 3.4 3.05
172}
g 3.6 314
0
3.8 3.23
Q
1 2 ' 3 . |4 5 4 3.32
Area/perimeter ratio or B'/2, m 5 3.75
U - 0321 W/Am K
5 Boundary Condition

B Exterior, Normal

B Exterior. Ventilated

B interior. heat flux. downwards
B interior, normal, horizontal
W symmetry/Model section

@, - 27.345 W/m

Material

B Aluminium

M Brick

M concrete

M Ground
PVC Foam board
Plasterboard

B Polypropylene
Timber (Softwood)

W WFPgx9-0.038/220/1100/S0IL

W Wallinsulation
XPSInsul_Lo.028

” 2000 7
27345 11880
e " - 03211357 - - 0337 WAMK) ®,_-11.880 W/m
Vees T o000 - 0¥ T Ho000 a3 e
L 2000 ,

-] 2
8r'cl RIm K/ WI
0.000 0.040
0.000 0130
20.000 0170
20.000 0130

AW/ (m-K)]

160000
0350
2000
2000
0100
0250
0220
0130
0407
0032
0028
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QuickSet Rebate 120/305/75
with QPOD

° e ° 2
-20-0 c Boundary Condition ©[C] RI(m-K)/W]
17.0°C W Exterior, Normal 0.000 0040
5 M Exterior, Ventilated 0.000 0130
140 C M nterior, frsi = 0.25 20.000 0250

. B Symmetry/Model section
110 C

80°C Osimin, -1187 C

50 C foi 0593

o
oo C

8 R-value,
E A/P,m  mK/W
s 7
8 1 1.54
g 6 P 16 1.98
g Ground A = 2.0 18 213
= 5 2 2.28
:I> 7 2.2 2.38
ﬂé 2.4 2.49
Q 3 2.6 2.59
ta' 2.8 2.69
2 3.2 2.89
&1 ' '
S 34 2.98

o 3.6 3.07

i 5 3 L 5 3.8 3.16
Area/perimeter ratioor B'/2, m & 3';5
5 3.07

U, - 0321 W/(m K)

I ° 2
Boundary Condition orel RIm K)/WI]
W Exterior, Normal 0,000 0040
M Exterior. Ventilated 0,000 0130
B interior, heat flux, downwards 20.000 0170
M Interior. normal. horizontal 20.000 0130
@, -27.767 W/m B Symmetry/Model section
Material AW/ (mK)]
B Aluminium 160.000
W Brick 0.350
B concrete 2000
EPSH 0.036
B Ground 2000
PVC Foam board 0100
Plasterboard 0.250
M Polypropylene 0.220
QPod_4open 1.050
Timber (Softwood) 0130
B wallinsulation 0032
XPSInsul_L0.028 0.028

i 2000 K
27767 12.008 @, _=12.008 W/m
- —_— e — - 03211 82 - 0 W/( K] AB
Vezs 20000 20000 32113 3 m

L 2000 M

—
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QuickSet Rebate 120/305/75
with Polypod

° e ° 2
200 C Boundary Condition ©[C] RI(m"-K)/W]
17.0°C W Exterior, Normal 0.000 0040
5 M Exterior, Ventilated 0.000 0130
140 C M nterior, frsi = 0.25 20.000 0250

. B Symmetry/Model section
110 C

go'C 8simin, - 1187 C

50 C f.=0593

o
oo C

8 R-value,
= , A/P,m  mK/W
E 1 1.66

6 1.6 215
g Ground A = 2.0 18 231
=5 2 2.47
|> 4 2.2 2.59
(a4 2.4 2.70
% 3 2.6 2.81
iy 2.8 2.92
(@]

g o
g 1 3.4 3.22
5] . 3.6 3.32
2 2 3 B 5 3.8 3.41
Area/perimeter ratio or B'/2, m 15' : ;;

U, - 0321 W/m'K)

R
e o 2
Boundary Condition o1 cl RIm -K)/WI]
B Exterior, Normal 0000 0040
M Exterior, Ventilated 0.000 0130
W interior. heat flux, downwards 20.000 0170
®©, -26392 W/m B interior. normal. horizontal 20000 0130
: B Symmetry/Model section
Material AW/ (MK
B Aluminium 160.000
B Brick 0350
B Concrete 2000
EPS H 0036
W Ground 2.000
PVC Foam board 0.100
Plasterboard 0250
W Polypropylene 0220
Timber (Softwood) 0130
W WFPYx9-0.038/220/1100/50IL 0407
> - B wallinsulation 0032
2000 XPSInsul_L0.028 0028
26,392 10018 & _-10.0918 W/
- - - 03211382 = 0330 W/(MK) 5" 1001 m
Vees " Goooo  zoooo | O 3 e
2000

L
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Methodology

NZBC calculations are per the TBD NZBC H1 standard Verification Method H1/VM1 Appendix F
summarized here:

Using internal slab dimensions in accordance with Equation 1 from this standard.
Fquation 1. slab area to perimeter ratio = Aslab (internal) / Pslab (internal)

where Aslab (internal) is the area of the slab-on-ground floor that is part of the thermal envelope,
measured between the interior surfaces of the walls that form the thermal envelope (m2) and
Pslab (internal) is the perimeter of the slab-on-ground floor that is part of the thermal envelope,
measured along the interior surfaces of the walls that form the thermal envelope, including the
length of any wall(s) between conditioned and unconditioned spaces (m).

This is done using a two-dimensional numerical calculation in accordance with 1SO 13370 Section
5.2b), a geometrical model in accordance with ISO 10211 Sections 7.3, 12.4.1 and 12.4.2 shall be
used. The model shall have a floor width equal to half the characteristic dimension of the floor.

COMMENTS:

1. The characteristic dimension of the floor (B, see ISO 13370) equals the area of the floor divided
by half the perimeter of the floor and should be determined using internal dimensions.

2. Atwo-dimensional geometrical model with a floor width equal to half the characteristic dimen-
sion of the floor represents a floor that is infinitely long and has a width equal to the character-
istic dimension of the floor, as required by ISO 13370 Section 5.2 b).

F.1.2.5.

The calculation shall use the default values for the thermal properties of the ground from ISO
13370 Table 7, category 2. For other materials, thermal conductivity values from ISO 10456 shall be
used and, for materials used below ground level, reflect the moisture and temperature conditions
of the application. Values of surface resistance shall conform to ISO 13370 Section 6.4.3.

Note: Soil or Ground thermal conductivity =2 W/(mK). The remaining thermal conductivities are
shown in the results.

F.1.2.6.
The construction R-value of the slab-on-ground floor shall be calculated according to Equation F.1.

Fquation F.1: Rfloor=1/U

where U is the temperature-specific heat flux through the internal floor surface of the two- or
three-dimensional geometrical model, with the internal floor surface extending from the internal
surface of the external wall to the cut-off plane of the floor (W/(m2 -K)), determined by a numerical
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calculation as per F.1.2.1to F.1.2.5.

The below two graphs compare our implementation of the H1 methodology as compared to the
BRANZ calculated table values in H1/AS1. They agree to within less than 2%. The small variation

is from different finite element meshing routines. The results are given to two decimal places to
help with interpolation but the accuracy only justifies a single decimal place and we'd recommend
tables provided to designers show only a single decimal place (ie R1.33 show as R1.3).

NZBC R-values for an Uninsulated Plain Concrete Slab

8
E Ground A = 2.0
N 7
~
£ 6
<
=25
T
:I> 4 —e—R-value, m2K/W
~ O Hitable
23
2
D 2
=
far
! W
g
S0

1 2 3 A 5

Area/perimeter ratio or B'/2, m

NZBC R-values for an Uninsulated Raft (Waffle) Concrete Slab

8
= _
=7 Ground A = 2.0
™~
Ee6
v
= 5
g —e—R-value, m2K/W
C:.:: 4 o Hitable
K
|
o 2
=]
H W
wn 1
o
So

1 2 3 A 5

Area/perimeter ratio or B'/2, m

Both examples feature 90mm stud + 10mm gypsum wall board or 100mm wall.
Please note that the bottom waffle slab example has been created using a 300 mm pod system.
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Passive House ¥ and fRSI

Slab Passive House calculations of ¥ are in accordance with 1ISO10211:2017 with Passive House
Institute (PHI) modifications and the fRSI criteria. These use external dimensions and the heat loss
at the sill plate (which should not be neglected) is included in this ¥ calculation. The NZBC has no
official requirements for a particular fRSI value, but NZGBC Homestar V5 does have requirements
Intended to parallel the Passive House requirements. In PHPP10, these will be calculated via a
moisture balance for each specific building to allow lower fRSI values to be used as less conserva-
tive criteria are appropriate with more detailed knowledge of the building ventilation rates, loads,
and heating setpoints.

fRSI Requirements for NZ Regions for Passive Homes

Kaitaia

Auckland

Hamilton/Raukura
Turangi
New Plymouth Retorua

Wellington

Tauranga

Napier

Paraparaumu

Masterton

Chatham Islands

E 4

14

Christchurch

Dunedin
Queenstown

Invercargill

Minimum Temperature Factor
fRSI = 0.25 MK/ W
Arctic 0.80

Climate zone

This map shows the three different fRSI zones at the weather station altitudes. The climate zone
and thus the fRSI requirements also vary with altitude as the average temperatures typically drop
by 0.6C per 100m of elevation gain. In general, these zones can be used without considering the
elevation change.

Illustration from Sustainable Engineering Ltd.
fRSI requirements from the PHI Passive House Standard Building Criteria.
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