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enerso nicg pryltd _ 2703 1/1 AUSTECH R-CALCULAT) Fags

g AIM‘

To determine the overall thermal resistances of typical wall constructions
DURATUFF F2000.

wesrpotating

The client for these calculations is the manufacturer, Austech Ex emal Fuilding Products Py 1id,
PO Box 208, Marayong NSW 2148.

The contact is Mr.Tony Curran, phone (02) 831 1623, fax (02) 831 5043

2 CALCULATIONS

Calculations are for the winter condition of 12°C outside ai  nperat.re. The winter inside air
temperature has been taken as 18°C per AS2627-1983 Appendix B.

The following calculations are based upon the Australian Institute of Refrig wration Air-coplitioning &
Heating (AIRAH) Design Data, Section 3—1 Thermal Properties, Heat Transfe: Data.

In general, the overall thermal resistance comprises the combined cffect of twe heat paths:
+ through frames
.+ through air spaces and insulation
The resulting overall R is calculated by the reciprocal of the weighted :nean of he conductaices.

Because of the sensitivity of the thermal resistance of reflective air spaces to urface temperatures. it was
also necessary to perform calculations based upon the U.S.A. Division of I ousing Research Piper 32
(HR32) equations (1)-—(5), and Figure 8.

Calculation of the total thermal resistance through reflective spacc ~  olved 1 iterative proccdsic. ) he
air space mean temperature and temperature drop was estimated; thei: the res stance o Use air “puve s
determined by the Robinson and Powlitch method. This enabled improved -« stimatios o1 the wis soace
mean temperature and temperature drop, and further calculations.

For the sake of brevity, only the final converged calculations are presented. Bi:cause of noril ve, iations
in building materials, the report resistance values for plasterboard ani: timber have an estinated cizor of
10%.

All calculations were done by:

oo b

JAMES M.FRICKER
B.Mech E., M.AIRAH, NATA signatory and Laboratory Manager at Enersonics,

PAPERS PUBLISHED:
Low Energy Housing Design, UNESCO conference, Alice Springs 1990 (coauthor with Angelo Delsante, CSIR0O)
Calculation of Energy Targets, ASHRAE Journal, Oct 87,
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3 RESULTS

2703 I/ AUSTECH R-CALCULATIONS

ITEM (5¢) Wall with Gyprock, Stud frame, Weatherboard, Duratuff (Winter)

(12°C outside air temperature. 18°C inside air temperature.)
ROBINSON POWLITCH CALCULATIONS FOR UNVENTILATED CAVITY BETWEEN STUDS

Result after converging iterations:

Far air space, Tmean= 16.37 "C=615 *F => hrsi =
el= 0.87 e2= 0.87 =>E=1/(1/e1+1/e2-1)= 077
dT= 1.15 °C ==> 207 °F
L= 90 mm <=> 3.54 inch
dTxl® = 920 °F.inch’
From HR32 Fig.8, (hcL)50=  0.514 BTU.inch/h.f*.°F
he50= 0.145 BTUM.fi*°F
=>he= 0.143 BTUM.fR*°F
<=>he= 0.814 WimtK
Space conductance C=Ehr+hc=  5.068 W/m*K
=> Space resistance R=1/C =  0.197 m2KMW (unventilated cavity)
Wall Space (90%) m:KW Note  Tout  Tin Tmean dT°C
Outdoor air film: 0.030 1 12.00 1217 12.09 -017
Duratuff: 0.505 2 1217 1512 1365 -Z2.94
Unventilated cavity: 0.030 3 1512 1529 1520 -0.17
Weatherboard: 0.086 5 1529 1579 1554 -0.50
Unventilated Cavity: 0.197 3a 1579 1694 1637 -1.15
10mm Gyprock: 0.062 4 1694 17.30 17.12 -0.36
Indoor air film: 0.120 1 1730 18.00 17.65 -0.70
Total R: 1.03
Wall Frame (10%) m2.KW  Note
Outdoor air film: 0.030 1
Duratuff: 0.505 2
Unventilated cavity: 0.030 5
Weatherboard: 0.086 5
90mm stud: 0.800 5
10mm Gyprock: 0.062 4
Indoor air film: 0.120 1
Total R: 1.73
WEIGHTED MEANR = 1.1 6
NOTES: Calculations for Winter conditions.
Cale: 8-Aug-84 4:58 PM 12°C outside air temperature.
{ Table 3.3 AIRAH Design Data.

Air surface film, Winter, exterior, R=0.03 m.KW.
Air surface film, still air, interior, R=0.12 m*.K/W.,

oOu s WK

CONCLUSION:

For a wall with 10mm Gyprock, 90mm stud fra

From ETRS test data 12.11.92 report no. WC92-658.

Unventilated partial cavity between Duratuff and weatherboard.
CSR Gyprock test data.
Table 3.1 AIRAH Design Data.
Reciprocal of weighted mean of conductances.

Duatuff, the overall Rvalue is 1.1 m2IOW (winter conditions).

TO3RSC.ALS

552 WI(m.i) (ref pgt “R32)

18°C ir;side air ten serature.

3z Non-reflective, unventilate -1 cavity.

me, Weatherboard, and nori-i aflective

Page &6c
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3 RESULTS

2703 I/1 AUSTECH R-CALCULATIONS

ITEM (1) Wall with Gyprock, Stud frame, Duratuff F2000 insulated pane ling wit- RFL (Winter)

(12°C outside air temperature. 18°C inside air temperature.)
ROBINSON POWLITCH CALCULATIONS FOR UNVENTILATED CAVITY WITHIN WALL

Resutlt after converging iterations:

For air space, Tmean= 15.74
el= 0.05 e2= 0.87
dT= 299 C ==> 538
L= 80 mm <=> 3.54
dTxl>= 2394
From HR32 Fig.8, (hcL)50= 0.714
he50=  0.201
=>he= 0.199
<=>he= 1.132
Space conductance C=Ehr+hc=  1.404
=> Space resistance R=1/C = 0.712
Wall Space (30%) m*. KW
Outdoor air film: 0.030
Duratuff F2000: 0.505
Unventilated Cavity: 0.712
10mm Gyprock: 0.062
Indoor air film: 0.120
Total R: 1.43
Wall Frame (10%) m* KW
Qutdoor air film: 0.030
Duratuff F2000: 0.505
90mm stud: 0.900
10mm Gyprock: 0.062
Indoor air film: 0.120
Total R: 1.62
WEIGHTED MEANR = 14
NOTES:
Calc: 21-Dec-83 1:55PM

-

°C =603 °F => hrsi =
=>E=1/(1/e1+1/e2-1)= 0.05
o o
Inch
°F.inch?
BTU.inch/h.fi2.°F
BTU/M.f2.°F
BTUM.f2.°F
Wim?. K
Wim?.K
m* K/W  (unventilated cavity)

Note ~To Tin Tmean dT°C
1 12.00 1213 12.06 -0.13
2 12.13 1425 1319 -2.12
3 14.25 1724 1574 -2.99
4 17.24 1750 1737 026
1 17.50 18.00 1775 -0.50
Note
1
2
5]
4
1
6

Caleulations for Winter conditions.

5.49 Wi(m?K) (ref pg1 + 332)

12°C outside air temperature,

Table 3.3 AIRAH Design Data.

Air surface film, Winter, exterior, R=0.03 m?.K/W.
Air surface film, still air, interior, R=0.12 m2.K/W.

CSR Gyprock test data.

U hA N

CONCLUSION:

Table 3.1 AIRAH Design Data.
Reciprocal of weighted mean of conductances.

18°C inside air temp - rature.

From ETRS test data 12.11.92 report no. WC82-659. Duratuff F2000 has RFL faci 7 cavity.
Reflective, unventilated cavity.

For a wall with 10mm Gyprock, 90mm stud frame and Duratuff F2000 insulated panelli ¢ with

RFL facing cavity, the overall R value is 1.4 m?.K/W (winter conditions).

TO3R1.XLE
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3 RESULTS

ITEM (2) Wall with Gyprock, Stud frame, RFL, 3-Ply bracing, Duratu:” =300 (Winter)
) (12°C outside air temperature. 18°C inside air temperature.) !

ROBINSON POWLITCH CALCULATIONS FOR UNVENTILATED CAVITY WITHIN WALL

Resuilt after converging iterations:

For air space, Tmean= 15.79 °C =604 °F == hrsi = 5.49 Wi/(m?.K) (ref pg! HR32)
el= 0.05 e2= 0.87 =>E=1/(1/e1+1/e2-1)= 0.05
dT= 292 °C <=> 526 "F
L= 90 mm <=> 3.54 inch
dTxL*= 2340 °F.inch’
From HR32 Fig.8, (hel)50=  0.710 BTU.inch/h.fi* °F
he50= 0.200 BTUM.A°F
=>he= 0.198 BTUM.R°F
: <=>he= 1.126 Wim*K
Space conductance C=Ehr+hc=  1.388 W/m'K
=> Space resistance R=1/C = 0715 m?K/W (unventilated cavity)

Wall Space (80%) m> KW Note Tout Tin Tmean dT°C
Outdoor air film: 0030 1 1200 1212 1206 -0.12
Duratuff F2000 & 3-ply: 0.541 2 1242 1433 1323 -2.21
RFL: 0.000 5 1433 1433 1433 0.0
Unventilated Cavity: 0.715 3 1433 17.26 1579 -292
10mm Gyprock: 0.062 4 1726 1751 1738 025
Indoor air film: 0.120 1 1751 18.00 1775 -049
Total R: 1.47
Wall Frame (10%) m* KW Note
Outdoor air film: 0.030 1
Duratuff F2000 & 3-ply: 0.541 2
RFL: 0.000 5
90mm stud: 0.900 5
10mm Gyprock: 0.062 4
Indoor air film: 0.120 1
Total R: 1.65
WEIGHTED MEAN R = 1.5 6
NOTES: Calculations for Winter conditions.
Cale: 21-Dec-63  1:55PM 12°C outside air temperature. 18°C..1 3 1e air temperature.

1 Table 3.3 AIRAH Design Data.

Air surface film, Winter, exterior, R=0.03 m*>. K/W.

Air surface film, still air, interior, R=0.12 m* K/W.

From ETRS test data 12.11.92 report no. WC92-659 R=.505 + 3-ply R=.036

RFL on Duratuff F2000 ineffective as it touches 3-ply.

Reflective, unventilated cavity.

CSR Gyprock test data.

Additional RFL between studs and 3-ply faces cavity. Table 3.1 AIRAH Design Data.
Reciprocal of weighted mean of conductances.

CONCLUSION:

(8]

o o b W

For a wall with 10mm Gyprock, 90mm stud frame, RFL facing cavity, 3-ply br:cing, anc
Duratuff F2000, the overall R value is 1.5 m?.K/W (winter conditions).

TO3R2.XLS

Fage 3
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3 RESULTS

2703 111 AUSTECH R-CALCULATIONS

ITEM (3) ‘Wall with Gyprock, Stud frame, RFL, Weatherboard, Duratuff F2000 (Winter)

(12°C outside air temperature. 18°C inside air temperature.)
ROBINSON POWLITCH CALCULATIONS FOR UNVENTILATED CAVITY BETWEEN STUDS

Result after converging iterations:

For air space, Tmean=  16.01
el= 0.05 e2= 0.87

dT= 266 °C <=> 479

L= 90 mm <=> 3.54

dTxl*= 2129

From HR32 Fig.8, (hcL)50=  0.694
he50= 0.196

=>he= 0.194

<=>he= 1.100
Space conductance C=Ehr+hc=  1.373
=> Space resistance R=1/C= 0.728

Wall Space (90%) m? KW
Outdoor air film: 0.030
Duratuff F2000: 0.505
Unventilated partial cavity: 0.112
Weatherboard: 0.086
RFL: 0.000
Unventilated Cavity: 0.728
10mm Gyprock: 0.062
Indoor air film: 0.120

Total R: 1.64
Wall Frame (10%) m? KW
Outdoor air film: 0.030
Duratuff F2000: 0.505
Unventilated partial cavity: 0.112
Weatherboard: 0.086
RFL: 0.000
90mm stud: 0.800
10mm Gyprock: 0.062
Indoor air film: 0.120

Total R: 1.81

WEIGHTED MEANR = 1T
NOTES:
Calc: 21-Dec-83 1:54 PM

*C = 60.8 *F => hrsi =
=>E=1/(1/e1+1/e2-1)= 0.05
°F
inch
°F.inch?®
BTU.inch/h.fi2.°F
BTU/h A2.°F
BTU/M.f® °F
Wim?* K
Wim*.K
m?. K/W  (unventilated cavity)

550 W/(mK) (ref pgl H%:32)

Noe ~ Tout  Tin Tmean dT°C

1 12.00 1211 1205 -0.11

2 12,11 1395 13.03 -1.84

3 13.95 1436 1416 -0.41

5 14,36 1468 1452 -0.31

) 14,68 1468 1468 0.00

3 1468 17.34 16.01 -266

4 1734 1756 1745 -023

1 17.56 18.00 17.78 -0.44

Note

1

2

3 <Estimated for gap between weatherboad and Duratuff i 2000.
5

5

5

4 v
1

6

Calculations for Winter conditions.

12°C outside air temperature. 18°C inside air tempe/ature.

1 Table 3.3 AIRAH Design Data.
Air surface film, Winter, exterior, R=0.03 m*. K/W.
Air surface film, still air, interior, R=0.12 m*. KW,

CSR Gyprock test data.

oupeWN

CONCLUSION:

From ETRS test data 12.11.92 report no. WC82-659 R=.505
Reflective, unventilated cavity.

Additional RFL between studs and weatherboard faces cavity. Table 3.1 AIRAH Des )n Data.
Reciprocal of weighted mean of conductances.

For a wall with 10mm Gyprock, 90mm stud frame, RFL, Weatherboard, and
Duratuff F2000, the overall R value is 1.7 m? K/W (winter conditions).

TO2RAXLS

Page 4
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3 RESULTS

ITEM (6) Wall with Gyprock, Stud frame, Fibro-cement, 12mm Battens, Nuratuff 2000 (Winter)

2703 I/1 AUSTECH R-CALCULATIONS

(12°C outside air temperature. 18°C inside air temperature.)
ROBINSON POWLITCH CALCULATIONS FOR UNVENTILATED OUTER CAVITY

Result after converging iterations:

For air space, Tmean= 1529
el= 0.05 e2= 0.87

dT= 1.87 °C e=>» 3.36

L= 12 mm <=> 0.47

, dTxL* = 0.35

From HR32 Fig.8, (hcl)50=  0.176

he50= 0.373

=>hec= 0.369

<=>he= 2095

Space conductance C=Ehr+hc=  2.366

=> Space resistance R=1/C =  0.423

T= 59.5
=>E=1/(1/e1+1/e2-1)=
il =

inch

*F.inch?
BTU.inch/h.f*.°F
BTUM.R2.°F
BTUM.R*°F

Wim* K

Wim*.K

m:.K/W  (unventilated cavity)

*F => hrsi =
0.05

546

WIm? K) (ref pa1 FR32)

ROBINSON POWLITCH CALCULATIONS FOR UNVENTILATED CAVITY BETWEEN STUDS

Result after convérging iterations:

555 W/(m* K (ref pgl Hi!32)

For air space, Tmean=  16.76 °C = 622 °F => hrsi =
el= 0.87 e2= 0.87 =>E=1/(1/e1+1/e2-1)= 0.77
dT= 0.88 °C <=> 159 °F
L= 90 mm <=> 3.54 inch
dTxL? = 70.6 °F.inch®
From HR32 Fig.8, (hcL)50=  0.466 BTU.inch/h.ft*°F
heS50= 0.132 BTUM.R2°F
=>he= 0130 BTUM.f2°F
<=>he= 0738 Wim*K
Space conductance C=Ehr+hc= 5008 W/m'K
=> Space resistance R=1/C = 0200 m*K/W (unventilated cavity)
Wall Space (90%) m>.K/W  Note Tout Tin  Tmean dT °C
Qutdoor air film: 0.030 1 1200 1213 1207 -0.13
Duratuff F2000: 0.505 2 1243 1436 1325 -2.23
Unventilated cavity: 0.423 &) 1436 16.23 1529 -1.87
Fibro-cement: 0.020 <) 16.23 1632 1627 -0.09
Unventilated Cavity: 0.200 3a 1632 1720 1676 -0.88
10mm Gyprock: 0.062 4 1720 17.47 1733 -027
Indoor air film: 0.120 1 17.47 18.00 17.74 -053
Total R 1.36
Wall Frame (10%) meKW  Note
Outdoor air film: 0.030 1
Duratuff F2000: 0.505 2
12mm Battens: 0.140 5
Fibro-cement: 0.020 5
90mm stud: 0.900 5
10mm Gyprock: 0.062 4
Indoor air film: 0.120 i
Total R: 178
EEJ_GHTED MEANR = 14 6
NOTES: Calculations for Winter conditions.
Calc: 21-Dec83 1:53PM 12°C outside air temperature.

on oA WK

Table 3.3 AIRAH Design Data,

Air surface film, Winter, exterior, R=0.03 m* K/W.

Air surface film, still air, interior, R=0.12 m* K/W.

From ETRS test data 12.11.92 report no. WC92-659 R=.505
Reflective, unventilated cavity. 3a Non-reflective, unventilated cavity.

CSR Gyprock test data.
Table 3.1 AIRAH Design Data.

Regiprocal of weighted fiean of estiductances.
CONCLUSION:

For a wall with 10mm Gyprock, 90mm stud frame, Fibro-cement, 12mm Batte 1s, and
Duratuff F2000, the overall R value is 1.4 m* K/W (winter conditions).

TO3RB XLS

18°C inside air temp¢ rature.

Page 7
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3 RESULTS

ITEM (5)

2703 I/1 AUSTECH R-CALCULATIONS

Wall with Gyprock, Stud frame, Weatherboard, 12mm Battens, Ouratuff F2000 (Winter)

(12°C outside air temperature. 18°C inside air temperature.)
ROBINSON POWLITCH CALCULATIONS FOR UNVENTILATED OUTER CAVITY

Result after converging iterations:

For air space, Tmean =
el= 0.05 e2=
dT= 2.11 °C <=>

L= 16 mm <=>

Y dTxl® =
From HR32 Fig.8, (heL)50=
he50=

=> he=

<=> hc=

Space conductance C=Ehr+hc=
=> Space resistance = 1/C =

15.13

0.87

3.79
0.63
0.85
0.176
0.279
0.277
1.572
1.843
0.543

°C= 502 °F=>hrsi=
=>E=1/(1/el+1/e2-1)= 005
il o

inch

°F.inch?

BTU.inch/h.f2.°F

BTUM.f?°F

BTUM.R2°F

Wim*.K

Wim? K

m*.K/W (esitmated for varying gap between weatheiroard and Ruratuff F2000)

5.45 Wi(m?K) (ref pg1 HR32)

ROBINSON POWLITCH CALCULATIONS FOR UNVENTILATED CAVITY BETWEEN STUT .

Result after converging Iterations:

For air space, Tmean=  16.90
ei= 0.87 e2= 0.87

dT= 0.78 °C <=> 1.40

L= 90 mm <=> 3.54

dTxL? = 62.3

From HR32 Fig.8, (hcL)50=  0.446
heS0= 0.126

=>hc= 0124

<=>he= 0.706

Space conductance C=Ehr+hc= 4,983
=> Space resistance R=1/C =  0.201
Wall Space (30%) m2. KW
Qutdoor air film: 0.030
Duratuff F2000: 0.505
Unventilated cavity: 0.543
Weatherboard: 0.086
Unventilated Cavity: 0.201
10mm Gyprock: 0.062
Indoor air film: 0.120
Total R: 1.55
Wall Frame (10%) m2. KW
Qutdoor air film: 0.030
Duratuff F2000: 0.505
12mm Battens: 0.140
Weatherboard: 0.086
90mm stud: 0.900
10mm Gyprock: 0.062
Indoor air film: 0.120
Total R: 1.84

WEIGHTED MEANR = 1.6

NOTES:
Cale: 21-Dec-93  1:48 PM

"C =624 °F == hrsi =
=>E=1/(1/e1+1/e2-1)= 077
e
inch
°F.inch?

BTU.inch/h.fi2.°F
BTUM.R2.°F

BTU/M.f2 °F

Wim? K

Wim2. K

m? KAW  (unventilated cavity)

556 W/(m3K) (ref pg1 HR32)

Note  Tow  Tin Tmean dT°C
1 12.00 1212 1206 012
2 1212 1408 1310 -156
3 14.08 16.18 1513 -2.11
5 16.18 1652 1635 -033
3a 16.52 17.29 1690 -0.78
4 17.29 1753 17.41 -0.24
1 1753 18.00 17.77 -0.47
Note
1
2
5
5
5
4
1
6

Calculations for Winter conditions.

12°C outside air temperature. 18°C insice air temp-:.ature.

1 Table 3.3 AIRAH Design Data.
Air surface film, Winter, exterior, R=0.03 m*. KW,
Air surface film, still air, interior, R=0.12 m* K/W.

o ;b WN

CONCLUSION:

From ETRS test data 12.11.92 report no. WC92-659 R=.505
Reflective, unventilated cavity. 3a Non-reflective, unventilated cavity.
CSR Gyprock test data.
Table 3.1 AIRAH Design Data.

Reciprocal of weighted mean of conductances.

For a wall with 10mm Gyprock, 90mm stud frame, Weatherboard, 12mm Battens, and
Duratuff F2000, the overall R value is 1.6 m*.K/W (winter conditions).

TO3R5.XLS

Page 6
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3 RESULTS

ITEM (5A) Wall with Gyprock, Stud frame, Weatherbeard, 18mm Battens, Durat uff F2000 (Winter)
(12°C outside air temperature. 18°C inside air temperature.)

ROBINSON POWLITCH CALCULATIONS FOR UNVENTILATED OUTER CAVITY

Result after converging iterations:

For air space, Tmean= 1512 °C= 59.2 °F => hrsi = 5.45 WI/(m2.K) (ref pg1 HR32)
el= 0.05 e2= 0.87 =>E=1/(1/e1+1/e2-1)= 0.05
dT= 2.46 °C o<=> 443 °F
= 22 mm <=3 0.87 inch
dTxl> = 2.88 °F.inch®
From HR32 Fig.8, (hcl)50=  0.179 BTU.inch/h.R*.°F
he50= 0.206 BTUM.A*°F
=>he= 0.204 BTUM.R*°F
<=>he= 1.160 W/m*.K
Space conductance C=Ehr+hc= 1.430 W/m*K
=> Space resistance = 1/C =  0.699 m>.KW (esitmated for varying gap between weatherboard and Duratuff F2000)
ROBINSON POWLITCH CALCULATIONS FOR UNVENTILATED CAVITY BETWEEN STUDS

Result after converging iterations:

For air space, Tmean=  17.00 °C =626 °F => hrsi = 5.56 WI(m? K) (ref pg1 1'R32)
el= 0.87 e2= 0.87 =>E=1/(1/e1+1/e2-1)= 0.77
dT= 0.71 °C <=> 1.28 °F

L= 80 mm <=> 3.54 inch
dTxL? = 56.8 °F.inch®
From HR32 Fig.8, (hcL)50= 0.430 BTU.inch/h.fi*°F

he50= 0121 BTUM.A°F
=>he= 0420 BTUM.f°F

<=>he= 0681 WimK

Space conductance C=Ehr+hc= 4963 W/m?.K

=> Space resistance R=1/C = 0201 m*KMW (unventilated cavity)

Wall Space (90%) m~.KW  Note Tout Tin Tmean dT °C
Qutdoor air film; 0.030 1 12.00 1211 1205 -0.11
Duratuff F2000: 0.505 2 1211 13.88 1299 -1.78
Unventilated cavity: 0.699 3 1388 1635 1512 -246
Weatherboard: 0086 5 1635 1665 1650 -0.30
Unventilated Cavity: 0.201 3a 1665 1736 17.00 -0.71
10mm Gyprock: 0.062 4 1736 1758 17.47 0.2
Indoor air film: 0.120 1 1758 18.00 1779 -0.42
Total R: 1.70
Wall Frame (10%) m*.KW  Note
Outdoor air film: 0.030 1
Duratuff F2000: 0.505 2
18mm Battens: 0.200 5
Weatherboard: 0.086 5
S0mm stud: 0.200 5
10mm Gyprock: 0.062 4
Indoar air film: 0.120 1
Total R: 1.0
WEIGHTED MEAN R = Y i 6
NOTES: Calculations for Winter conditions.
Calc: 21-Dec-83 201 PM 12°C outside air temperature. 18°C inside air tem. 2rature.

—_

Table 3.3 AIRAH Design Data.

Air surface film, Winter, exterior, R=0.03 m*.K/W.

Air surface film, still air, interior, R=0.12 m?.K/\W.

From ETRS test data 12.11.92 report no, WC92-659 R=.505
Reflective, unventilated cavity. 3a Non-reflective, unventilated cavity.
CSR Gyprock test data.

Table 3.1 AIRAH Design Data.

Reciprocal of weighted mean of conductances.

bW

CONCLUSION:

For a wall with 10mm Gyprock, 90mm stud frame, Weatherboard, 18mm Battens, and
Duratuff F2000, the overall R value is 1.7 m2.K/W (winter conditions).

TO3RSAXLS
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3 RESULTS

ITEM (5b) Wall with Gyprock, Stud frame, Weatherboard, Alcan Thermalside (Winter)
(12°C outside air temperature. 18°C inside air temperature.)

ROBINSON POWLITCH CALCULATIONS FOR UNVENTILATED CAVITY BETWEEN STUDS
Result after converging iterations:

For air space, Tmean= 16.40 °*C=615 °F => hrsi = 553 Wi/(m2.K) (ref pg! HR32)
el= 0.87 e2= 0.87 =>E=1/(1/e1+1/e2-1)= 0.77
dT= 1.3 °C <=> 2.03: °F

L= 90 mm <=> 3.54 inch
dTxL? = 90.3 °F.inch?
From HR32 Fig.8, (hcL)50=  0.511 BTU.inch/h.ft*."F
heS0=  0.144 BTUM.RLF
=>he= 0.142 BTUM.f°F
: <=>he= 0.809 Wim*K
Space conductance C=Ehrthc=  5.064 W/m*.K
=> Space resistance R=1/C =  0.197 m2LKMW (unventilated cavity)

Wall Space (S0%) MKW Note  Tout  Tin Tmean dT°C
Outdoor air film: 0.030 1 12.00 1247 1209 -0.17
Alcan Thermaiside: 0.505 2 1217 15.06 1361 -2.88
Unventilated cavity: 0.050 3 1506 1534 1520 -0.29
Weatherboard: 0.086 5 1534 1583 1559 -049
Unventilated Cavity: 0.197 3a 1583 16.96 1640 -1.13
10mm Gyprock: 0.062 e 16.96 1731 17.14 -035
Indoor air film: 0.120 1 1731 18.00 17.66 -0.69
Total R: 1.05
Wall Frame (10%) m~KW  Note
Outdoor air film: 0.030 1
Alcan Thermalside: 0.505 2
Unventilated cavity: 0.050 5
Weatherboard: 0.086 5
90mm stud: 0.800 5
10mm Gyprock: 0.062 4
Indoor air film: 0.120 1
Total R: 1.75
WEIGHTED MEANR = 11 6
NOTES: Calculations for Winter conditions.
Calc: 8-Aug94 4:50PM 12°C outside air temperature. 18°C inside air temperature.

1 Table 3.3 AIRAH Design Data.

Air surface film, Winter, exterior, R=0.03 m*.K/W.

Air surface film, still air, interior, R=0.12 m* KIW.

From ETRS test data 12.11.92 report no. WCS2-659. Duratuff F2000 has RFL facing cavity.

Duratuff F2000 is also called Alcan Thermalside (ref. fax from Austech 27.7.94)

Unventilated partial cavity between Thermalside and weatherboard. 3a Non-reflective, unver dilated cavity.
CSR Gyprock test data.

Table 3.1 AIRAH Design Data.

Reciprocal of weighted mean of conductances.

CONCLUSION:

For a wall with 10mm Gyprock, S0mm stud frame, Weatherboard, and
Alcaf Thermalside, the sverall R vaiue is 1.1 mZ KAN (wikter conditians)
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3 RESULTS

2703 111 AUSTECH R-CALCULATIONS

ITEM (4) Wall with Gyprock, Stud frame, RFL, Fibro-cement, Duratuff F2000 (Winter)

(12°C outside air temperature. 18°C inside air temperature.)
ROBINSON POWLITCH CALCULATIONS FOR UNVENTILATED CAVITY WITHIN WALL

Result after converging iterations:

For air space, Tmean= 1577 °C= 604 °F => hrsi = 5.48 WAimAK) (ref g1 HR32)
el= 0.05 e2= 0.87 =>E=1/(1/e1+1/e2-1)= 0.05
dT= 295 °C <=> 531 °F
L= 90 mm <=> 3.54 inch
dTxl>=  236.4 °F.inch?
From HR32 Fig.8, (heL)50=  0.711 BTU.Inch/h.f.°F
he50=  0.201 BTUMR°F
=>he= 0.199 BTU/M.A.°F
<=>he=  1.128 W/ImrK
Space conductance C=Ehr+hc=  1.401 W/m2.K
=> Space resistance R=1/C = 0714 m*K/W (unventilated cavity)
Wall Space (90%) m.KW  Note  Tout Tin  Tmean dT °C
Outdoor air film: 0.030 1 12.00 1212 1206 -0.12
Duratuff F2000 & Fibro-cement: _ 0.525 2 1212 1430 1321 -2.17
RFL: 0.000 5 14,30 1430 1430 0.00
Unventilated Cavity: 0.714 3 14.30 1725 1577 -2.95
10mm Gyprock: 0.062 4 17.25 1750 17.38 -0.26
Indoor air film: 0.120 1 17.50 18.00 17.75 -050
Total R: 145
Wall Frame (10%) mLKW  Note
Outdoor air film: - 0.030 1
Duratuff F2000 & Fibro-cement: 0.525 2
RFL: 0.000 5
90mm stud: 0.900 5
10mm Gyprock: 0.062 4
Indoor air film: 0.120 1
Total R: 1.64
WEIGHTED MEANR = 1.5 6
NOTES:; Caleulations for Winter conditions.
Cale: 21-Dec-83  1:53PM 12°C outside air temperature.

]

o AW

Table 3.3 AIRAH Design Data.

Air surface film, Winter, exterior, R=0.03 m2.K/W.

Air surface film, still air, interior, R=0.12 m2 K/W.

From ETRS test data 12.11.92 report no. WC92-659 R=.505 + Fibro-cement R=.02
RFL on Duratuff F2000 ineffective as it touches Fibro-cement.

Reflective, unventilated cavity.
CSR Gyprock test data.

Additional RFL between studs and fibro-cement faces cavity. Table 3.1 AIRAH Design Datz.
Reciprocal of weighted mean of conductances.

CONCLUSION:

For a wall with 10mm Gyprock, 90mm stud frame, RFL facing cavity, fibro- ; ment, and
Duratuff F2000, the overall R value is 1.5 m2 KW (winter conditions).

T03R4 XLS

18°C inside air temperature.
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3 RESULTS

ITEM (1a)

2703 I/1 AUSTECH R-CALCULATIONS

Wall with Gyprock, Stud frame, and Alcan Thermalside (Winter)

(12°C outside air temperature. 18°C inside air temperature.)
ROBINSON POWLITCH CALCULATIONS FOR UNVENTILATED CAVITY WITHIN WALL

Result after converging fterations:

For air space, Tmean =
ei= 0.05 e2=
dT= 2.99 °C <=>

L= 890 mm <=>
dTxL® =

From HR32 Fig.8, (hclL)S0=
he50=

=> hc=

<=> he=

Space conductance C=Ehr+hc=
=> Space resistance R=1/C =

Wall Space (90%)
Outdoor air film:

Alcan Thermalside:
Unventilated Cavity:
10mm Gyprock:
Indoor air film:
Total R:

Wall Frame (10%)
Outdoor air film:

Alcan Thermalside:
90mm stud:
10mm Gyprock:
Indoor air film:
Total R:

WEIGHTED MEANR =

NOTES:
Calc:

B-Aug-94

15.74
0.87

5.38

354
239.4
0.714
0.201
0.199
1.132
1.404
0.712

m2. KW

0.030
0.505

4:39 PM

°C = 60.3
=>E=1/(1/e1+1/e2-1)=

*F
inch

*F.inch?

°F => hrsi =
0.05

BTU.inch/h.fR2.°F
BTU/M.f2.°F
BTU/M.f2.°F

Wim*.K
Wim*.K

m2.K/W (unventilated cavity)

=

ote

-Lum—-l

Note

- N

1 Table 3.3 AIRAH Design Data.
Air surface film, Winter, exterior, R=0.03 m?.K/W.
Air surface film, still air, interior, R=0.12 m®.K/W.

;]

Tott  Tin Tmean dT°C
12.00 1213 12086 -0.13
1213 1425 1319 -212
14.25 17.24 1574 -2899
17.24 1750 17.37 -0.26
1750 18.00 17.75 -0.50

Calculations for Winter conditions.
12°C outside air temperature.

549 Wi(m'.K) (ref pg! HR32)

18°C inside air te: nperature.

From ETRS test data 12.11.92 report no. WC92-659. Duratuff F2000 has RFL ‘acing cavit).

Duratuff F2000 is also called Alcan Thermalside (ref. fax from Austech 27.7.94

o n s w

CONCLUSION:

Reflective, unventilated cavity.
CSR Gyprock test data.
Table 3.1 AIRAH Design Data.
Reciprocal of weighted mean of conductances.

For a wall with 10mm Gyprock, 90mm stud frame and Alcan Thermalside . anelling with
RFL facing cavity, the overall R value is 1.4 m*.K/W (winter conditions).

TOIRIAXLS
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Building Code of Australia 1990
Victoria Appendix Part F6, 1992 Editiun
Guide to the Insulation Regulations for Resideniial Builings
Section 2
Elemental Approach
Provision of thermal insulatio

2.1 This requirernent will be met if relevant elements of construction | ave an overall
R value not less than that shown in Table 1 for either all of option A or all of option B.

ption B
Roof or Ceiling 2.2 a2 |
External Walls 1.3 T
Ground Floor 1.0 -4

Slab on ground, Uninsulated
or Timber Flooi

Timber floor with

RFL, or
Timber floor with
R0.6 insulation.

F8s
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