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2703 t l1  AUSTECH R*CALCULATT

To determine the overall thermal resistances of tvpical wail
DURATUFF F^OOO"

The client for these calculations is the manufacturer,Austech Ex,ernal
PO Box 208, Marayong NS'W 2L48.

The contact is Mr"Tony Curran, phone (02) 831 1.623,fax (02) 831 5043

c,)nstructioris irrcuiiroraiinq

Eiuilding Producis Plv Lrd,

nperah:re, 
' lhe 

winturr irisiejq i:ir

z CALCUI.,AT[QI!IS

Calculations are for the winter condition of 12'C outside ai
temperature has been taken as 18'C per 4.52627-1983 Appendix B.

The following calculations ire based upon the Australian Institute of Refrig,:ration ;\-ir*{ni:riiij61,i,rrt 4'
Heating (AIRAH) Design Data, Section 3-1 Thermal hoperties, Heat Transfe: l)ata.

ln general, tfie overall thermal resistance comprises thc combined effect of twc heat paths:

through frames

througb air spaces and insulation

The resulting overall R is calculated by the reciprocal of the weighted :nean of he r:ondut;talces.

Because of the sensitivity of the thermal resistance of reflective air spaces to ,urface temperatr-rrcs. it rvas
also necessary to perform calculations based upon the U.S.A. Divis,on of i:ousir.tg lksearch pl,pcr l?
(HR32) equations (1)--(5), and Figure 8.

Calculation of the total thermal resistance through reflective spacc, 'olved rn itcrative pro,:.:,:r.L;ic. liie
air space mean temperature and temperature drop was estimated; thcr.: the res,sfancs Dj- riu:3i;.:i,;i^:c rri,1i
determined by the Robinson and Powlitch method. This enabled improved,,srtimatiri:, ot [i,r riii si,;ic*
mean temperature and temperature drop, and further caiculations.

Forthe sake of brevity, only the final converged calculations are presented" E':cause {rf nolrr,l vr,l,iri,.rrii;
in building materials, the report resistance values for plasterboard an,'tinLber l.rave alr c:stiiu.',r,;il ,:iri:r tif
10Vo.

All calculations were done by:

W[-"t*
JAMES M.FzuCKER
B.Mech 8., M"AIRAH, NATA sigrratory and l:boratory Manager at Enersorrics,

PAPERS PUBLISHED:
Lor* Encrgy Housing Design, UNESCO conference, Alice Springs 1990 (mauthor with r\ngelo Delsante, CSIRO)
Caloilation of Encrgy Targets, ASEIRAE Journd, Oa 87.
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frame
(12"C outside air temperature. 1 8'C inside air temperature')

3 RESULTS

Result afier converging iterations:

For air space, Tmean = 16'37
el= 0.87 e2= 0.87
dT= 1.15 "C <=> 2.O7

[= 90 mm <=> 3.54
dTxL'= 92-Q

From HR32 Fig.8, (hcL)50= 0'51/t
hc50= 0.145
=> hc= 0.143

' <=> hc= 0'814

Space conductance C=Ehr+hc= 5.068
=> SDace resistance R=1/C = 0.197

'C = 61 .5 "F => hrsi = 5'52 W(m:'l') (ref pg1 "1R32)

=>f=l i({/s1+1/e2-1)= 0.n

r
inch
'F.inch"

BTU.inch/h.ft'l."F
BTU/h.ft".'F
BTU/h.ft?."F
Wmr.K
Wimr.K
m2.K/W (unventilated cavity)

Tin Tmean dT .C,

12.17 12.09 -0.17

15j2 13.65 -2.s4

15.29  15 .20  -0 . i7

15.79 15.54 -0.50

16.94  16 .37  -1  .15
17.30 17.12 -0.36

18.00 17.65 -0.70

wetSPsee$q%l
Outdoor air film:
Duratuff:
Unventilated cavity:
Weatherboard:
Unventilated CavitY:
1Omm Gyprock:
lndoor air film:

m2.l(W N9!9 Tout
0.030 1 12.00
0.505 2 12.17
0.030 3 15.12
0.086 5 15.29
0.197 3a 15.79
0.062 4 16.94
0.120 1 17-30

Total R: 1.q9

Wall Frame (10%) m''l(NV N9!q
ildoor air flrn 0.030 1

Duratu$: 
' 0'505 2

Unventilated cavitY: 0.030 5

Weatherboard: 0.086 5
gomm stud: 0.900 5

10mm GYProck 0'062 4

lndoor air tilm: 0.12q 1
Total R: 1.73

WEIGHTED MEAN R = 1.1 6

NOTES:
Calc: &Au9-94 4:59 PM

1 Table 3.3 AIRAH Design Data.
Air surface film' Wnter, exterior, R=0'03 mz'l(A/V'

Air surface lilm, still air' interior, R=0'12 m2'KM/'

2 From ETRS test data 12'11'92 rePort no' WC92-659'

3 Unventilated partial cavi$ between Duratuff and weatherboard. 3a Non-reflective, unventilat*l cavity'

4 CSR GYProcktestdata'
5 Table 3.1 AIRAH Design Data'
6 Reciprocal of weighted mean of conductances^

goNGLUSION:

For a wallwith 1omm Gyprock, 90mm stud frame, weatherboard, and norr-t:flectle

Duratuff, the everail R value is 1.1 irn?.KiTtJ twinter rgliiliiigns)'

Calculations for Winter conditions'

12'C outside air temp.erature. 18'C ir':;ide air ten;'lerature'

703R5C.XLS
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3 RESULTS

ITEM (11 Well with Gvprock. Stud frame,Duratuff F200Q insulatgd p?ne tirig witr: RFL {Winte_g
(12"C outside air temperature. 18"C inside air temperature.)

ROBINSON POWLITCH CALCUIJTIONS- FOR UNVFNTILqTED CAVIW WITHIN WALL
R6ult after converging iterations:

Forairspace, Tmean= 15"74 'c= 60.3 'F=>hrsi = s.49 W/(rn,.K.l (ref pgl f .t32)
el= 0.O5 e2= 0.87 =>F=1/(1/e1+t/e2-1)= 0.Os
dT= 2.99 oC <*> 5.38 "F

l= 90 mm <=> 3.54 lnch
dTxL" = 239.4 "F.inctrr' From HR32 Fig.8, (hcL)50= 0.714 BTu.inch/h.ft2..F

hc50= 0"201 BTU/h.n2"'F
' => hc= 0.199 BTU/h.ft,.'F

<=> hc= 1.132 W/rn2.K
Space conductance C=Ehr+hc= 1.401 Wm2.K

=> Space resistance R=1/C = 0.712 trf .KIW (unventilated cavity)

Wall Space (90%) !!1JlW Note Tout Tin Tmean dT "C
orrtdoorairf'trft o&o 1 rToo tfit 1z.06 .oT5'
Duratuff F20OO: 0.505 2 12.13 14.25 13.19 -2.12
Unventilated Cavity 0.712 3 14.25 17.24 .tS.74 -2.99
'tomm Gyprock: 0.062 4 jT.24 17.50 i7.37 -0.26
lndoorairfi lm: 0j20 1 17.50 18.00 17.75 -0.S0

Total R: 1.43

WallFnme (10%)
Outdoor air film:
Duratuff F2000:
90mm stud:
1Omm Gyprock:
lndoor air film:

Total R: 1.62

WEIGHTED MEAN R = 1.4 6

NOTES: Calculations for Winter conditions.
Calc: 21-oec-s3 l:ss PM 1 2'C outside air temperature. 1 8"C inside air temp.rature.

1 Table 3.3 AIRAH Design Data.
Air surface film, Winter, exterior, R=0.03 nrz.KM/
Air surface film, still air, interior, R=0.12 m2.l(A/V.

2 From ETRS test data 12.11.92 report no. WC92-659. Duratuff F2000 has RFL faci I cavitv.
3 Reflective, unventilated cavity.
4 CSR Gyprock test data.
5 Table 3.1 AIRAH Deeign Data.
6 Reciprocal ofweighted mean ofconductances.

CONCLUSION:

For a wall with 1Omm Gyprock, 90mm stud frame and Duratuff F2000 insulated panclk, ,g wittr
RFL facing cavity, the overall R value is 1.4 mz.KlW (winter conditions).

m2.l(M l!q!e
0.030 1
0.505 2
0.900 5
0.062 4
0.120 1

703Rr.XLS
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3 RqSULTS

|TEM (2) Wallwith Gvprock. Stud frame. RFL.3-Plv bracino. Duratu{-::il9Q.-0at4gfl
' 

(12"C outside air temperature. 18"C inside air temperature.)

ROBtNSgNIqWLITCH CALCU LATI ONS FOR U NVENTII-ATED CAVITY WITHIN WALL

Resufi afrer converging iterations:

For air space, Tmean = 15.79 'C = 60.4 'F => hrsi = 5.49 W(n'',.$ (ref pgl HR32)
e1= 0.05 e2= 0.87 =>l=ll(ll2l+'ll2/'l)= 0.05
dT= 2.92 "C <=> 5.26 'F

l= 90 mm <=> 3.54 inch
dTxL'* 234.0 "F.lnch"

From HR32 Fis E' *iT8= 3:1ll 3{l,lli$ro'"'
=> hc= 0.198 BTU/h.ft'?.'F

' <=> hc= 1.126 Wm2'K
Space conduct3nss Q=ftrl+hs= 1.398 Wrn':.K

=> Space resistance R=1/C = 0.715 m'1.KM (unventilated cavity)

Wall Spqgg]l9o%-) m2.l(A/V N9!9 Tout I!! Tmean dT "C
outdoor air film: 0:030 1 12"00 12.12 12.06 4.12
Duratuff F2000 & $ply: 0.541 2 12.12 14"33 13,n -2"21

RFL: 0.000 5 14.33 14.33 14.33 0.00
Unventilated Cavity: 0.715 3 14.33 17.26 15.79 -2.92

lomm Gyprock 0.062 4 17 26 17.51 17.38 4.25

Indoor air lilm: 0.120 I 17.51 18'00 17.75 4 4s)
Total R: 1.47

wall Frame (10%) m'.KM Note
Outdoor air lilm: 0.030 I
Duratuff F2000 & Sply: 0.541 2
RFL: 0.000 5
gomm stud: 0.900 5
l0mm Gyprock 0.062 4
lndoor air film: 0.'l2O 1

Total R: 1'65

WEIGHTED MEAN R = L1 6

NOTES: Calculations for Winter conditions'
Calc: 21-De93 1:s5pM 12"C otrtside airtemperature. 18'r..'"rf i je airtemperature'

I Tabte 3.3 AIRAH Design Data.
Air surface film. Winter, exterior, R=0'03 m..l(M/.
Air surface film, still air, interior, R=0.12 rn'z.KAtr/.

2 From ETRS test data 12,11.92 report no. WC92s59 R='5O5 + $ply R= 036

RFL on Duratuff F2000 ineffective as it touches $'pty'
3 Reflective, unventilated cavi$.
4 CSR GYProck test data.
S Arlctitional RFL between studs and $pty faces cavity. Table 3.1 AIRAH Design Data-

6 Reciprocal ofweighted mean ofconductances'

CONCLUSION:

For a wallwith 1Omm Gyprock, 90mm stud frame, RFL facing cayify,3-ply brr: 'cing, ani'

Duratuff F2000, the overall R value is 1.5 m2.KAA/ (winter conditions).

Fage 3

703R2.XLS
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3 RESULTS

ITEM (31 Wall with Gyprock. Stud frame" RFL, Weatherboard. Duratuff F2000 (Winter)
(12"C outside air temperature. 18'C inside airtemperature.)

ROE|NSON POWLTTCH CAL-qUIATIONS FOR UNVENTILATED CAVITY BETWEEN STUOS

Result afrer converging ilerations:

For air space, Tmean = 16.01 "C = 60.8 'F => hrsi = 5.50 W(m'.$ (ref Pg1 Hf'.32)
e1= 0.05 e2= 0.87 =>Q=ll(ll2l+ll2)-l)= 0.05
dT= 2.66 oC <=> 4.79 'F

l= 90 mm <=> 3.54 inch
dTxL'= 212-9 "F'inch'

From HR32 Fig.8, (hcL)50= 0.C94 BTU.inch/h.ft"."F
hc50= 0.196 BTU/h.ft'."F

=> hc= 0.194 BTU/h.ftr."F
<=> hc= 1. ' l0O Wm2.K

Space conductance C=Ehr+hc= 1.373 Wm'.K

.=r 
Sp""" resistance R=1/C = 0.728 m".Kl!V (unventilated cavity)

Wall SDaee (9O%) m'.I(Ay'y' Note Tout Tin Tmean dT'C
Otrtdoor air fitm: 0.030 1 12.00 12.11 12.05 -0.1 I
Duratuff F20O0: O.5OS 2 12.11 13.95 13.03 -1.84 :

Unventilated partial cavity: 0-112 3 13.95 14.36 14"16 -0.41

Weatherboard: 0.086 5 14.36 14.68 14.52 -0.31

RFL: 0.000 5 14.68 14.68 14.68 0.00
Unventilated Cavity: 0.728 3 14.68 17.34 16.01 -2.66

10mm Gyprock: 0.062 4 17.34 17.56 17.45 -0.23

lndoor air film: 9.1?q 1 17.56 18.00 17.78 -O.44

Total R: 1.64

Wall Frame (10%) m2.KM/ Note

Outdoor air film: 0.030 1

Duratuf{ F2000: 0.505 2

Unventilated partial cavity: 0.112 3 <Estimated for gap between weatherboad and Duratuff i:2000.

Weatherboard: 0.086 5

RFL: 0.000 5
g0mm stud: 0.900 5

lomm Gyprock 0.062 4 '

Indoor air film: 0.'l2O 1
Total R: 1.81

WEIGHTED MEAN R = 1,7 6

NOTES: Calculations for Winter conditions.
Calc: 21-oec€3 1:s4pM 12'Coutsideairtemperature" lS"Cinsideairtempetature.

1 Table 3.3 AIRAH Design Data.
Air surface film. Winter, exterior, R=0.03 m"-KM/.
Air surface film, still air, interior, R=0.12 rn:.KM.

2 Fron ETRS test data 12.11.92 report no. WC92659 R=.505
3 Reflective, unventilated cavitY"
4 cSR Gyprock test data.
5 Additional RFL behrveen studs and weatherboard faces cavity. Table 3.1 AIRAH Des ln Eata.

6 Reciprocal of weighted mean of conduc{ances.

CONGLUSION:

For a wallwith 1Qmm Gyprock, 90mm stud frame, RFL, Weatherboard, and

Duratuff F2oo0. the overall R value is 1.7 m'.KM/ (winter conditions).

Page 4
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3 RESULTS

2703 ll I AUSTECH R-CAl'OULAT|Ol'lS

Tog! In Tmgan dT'C
12.00 \2.13 12.07 {.13
12"13 14.36 13.25 -2.23
14.36 16.23 15.29 -1 .87
16.23 16.32 16.27 -0.09
16.32 17.n 16.76 -0.88

17.20 17.47 17.33 -0.27

17.47 18.00 ',|7.74 -0.53

Calculations for Winler conditions.

12'C orrtside air temperature. 18'C inside air temp't rature'

Page 7

ITEM with Fibro-c i)uratuff :2000 fl{inter}
(12"C outside air temperature. 18'C inside air temperature.)

ROBTNSON POWLITCH CALCULATIONS FOR UNVENTILATED OUJER CAVII!

Result after converging ilerations:

Forairspace, Tmean= 15.29 'C= 59.5 "F=>hrsi = 5'46 W(m'i.Ki(ref pg1 Flt32)

el= 0.O5 e2= 0.87 =>f=l/(J/s1+1/e2-1)= 0.05

dT= 1.87 "C <=> 3.36 'F

[= 12 mm <=> 0.47 inch
. dTxLt = 0.35 'F.inch'

From HR32 Fig.8, (hcL)50= 0.176 BTU.inch/tr"ft?.'F
hc50= 0.373 BTU/h.ft'l.'F

=> hc= 0.369 BTU/h.ft'1."F :

<=> hc= 2.095 Wm'l.K

Soace conductance C=Ehr+hc= 2.366 Wmt.K
=> SDace resistance R=1/C = 0.423 m2.KM (unventilated cavi$)

ROBINSON POWLITCH CALCUTJATIONS FOR UNVENTILATED CAVITY BETWEEN STUDS

Reeult after convetging iterations:

For air space, Tmean = 16.76 'C = 62.2 "F => hrsi = 5.55 W/(m'z.K. (ref pg1 Hil32)

e1= 0.87 e2= 0.87 =>l=ll(llsl+11e2-1\= 0.77

dT= 0.88 oC <=> 1.59 'F
' 

l= 90 mm <=> 3.54 inch
dTxL'= 70.6 'F.inctf

From HR32 Fig.8, (hcL)50= 0.468 BTU.inchih.fi'?.'F
hc50= 0.132 BTuih.ft'?.'F

=> hc= 0.130 BTU/h.ft'z.'F
<=> hc= 0.738 W/m'l.K

Space conductance C=Ehr+hc- 5.009 Wm'l.K
=> Soace resistance R=1/C = 0.200 m".K/w (unventilated cavity)

Wqltp3ee].99e6l
Outdoor air film:
Duratuff F200O:
Unventilated cavitY:
Fibro-cement;
Unventilated Cavity:
1omm Gyprock:
lndoor air film:

m2,l(M Note
0.030 |
0.505 2
0.423 3
0.020 5
0.200 3a
0.062 4
0.120 1

Total R: 1.36

Wall Frame (10%) m2.l(M Note

outdoor air film: 0'030 1
Duratuff F2000: 0.505 2
12mm Battens: 0'140 5
Fibro-cement: 0.020 5
g0mm stud: 0.900 5
10mm Gyproek' 0-062 4
Indoor air tilm: 0.120 1

Total R: 'l .78

WEIGHTED MEAN R : IJ 6

NoTESj.
Calc: 2l-oe-93 1:53 PM

1 Table 3.3 AIRAH Design Data'

Air surface film, Winter, exterior, R=0'03 m2 l(A|('

Air surface filrn, still air, interior, R=0'12 nP'KnW
2 From ETRS test data 12.11.92 report no' WC92€59 R='5O5

3 Reflective, unventi|ated cavi$. 3a Non-reflective, unverrti|ated cavity

4 CSR GYProcktest data.
5 Table 3.1 ATRAH Design Oata'

6 Reetpreeal 6f tr€ighted ffieen 0f 66nductahbis'

CONGLUSION:

For a wal| with lomm Gyprock, 90mm stud frame, Fibro.cement, 12mm Batttt,rs, and

Duratuff F2000, the overall R value is 1.4 m',.Kru (winter conditions)'

703R8-XLS
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3 RESULTS

2703 II1 AUSTECH R-CALCULATIONS

ITEM (5) Wal_ryvith Gvprock. Stud frame, Weatherboqrd. _l!!!rn Eettqrrs, QgIqtuff F2000 (Wittqr)
(12'C outside air temperature. 18'C inside air temperature.)

I gEI.tgON POWLIIC H CALCU LATIO NS f O R U NV_ENTI LAJE D O UTER CAVIW

Resu[ aner converging iterations:

For air sDace. Tmean = 15.13 'C = 59.2 'F => hrsi = 5.45 w(mi.l<) (ref pg1 HR32)
e1= 0.O5 e2= 0.87 =>Q=ll(l l2l+ll2)-l)= 0.05
d' l= 2.11 oC <=> 3.79 'F

l= 16 mm <=> 0.63 inch
dTxL! = 0.95 'F.inctf

From HR32 Fig.8, (hcl)50= 0"176 BTU.inchr/h.ft':.'F
hc50= 0.279 BTU/h.ft'.'F
=> hc= 0.2fU BTU/h.nr.'F

<=> hc= 1"572 Wm'?.K
Space conducEn6e Q=fh1+hs= 1.843 Wnf.K

=> Space resistance = 1lC = 0"543 mt.l(AtV (esilmated for varying gap between weather*roard and Duratuff F20OO)

ROB|NSOI.| POWLITCH !-

Result afier conveiglng lteratlons:

For air space, Tmean = 16.90 'C = 62.4 'F => hrsi = 5.56 W(mt:Ki (ref pg1 Hlt32)
el= 0.87 e2= O.87 =>E=11(11e1+11e2'1l,= 0"77

. dT= 0.78 "C <=> 1.4O 'F

l= 90 mm <=> 3.54 inch
dTxLs = 62.3 'F.incfr'

From HR32 Fig.8, (hcL)50= 0",146 BTU.inch/h.ft'?."F
hc50= 0.126 BTU/h.ft'-'F

=> hc= 0"124 BTU/h.ft'l.'F
<=> hc= 0.7O6 Wm".K

SDace conduct3nsg Q=fht'+h6= 4.983 Wm'l.K
=> Space resistance R=1/C = 0.201 m2.l( 11 (unventilated cavity)

Wall SDace (90%) m2.l(/VV Note Tout Tin Tmean dT'C

Outdoorairf i lm: 0.030 1 12.00 12.12 '12.06'-0.12

Duntuff F2000: 0.505 2 12.12 '14.08 13.10 -1 .96

Unventilated cavity: 0.543 3 14.08 16.18 15.13 -2.11

Weatherboard: 0.086 5 16.18 16.52 16.35 -0.33

Unventilated Cavity: 0.201 3a 16.52 17.n 16.90 4.78

10mm Gyprock: 0.062 4 17.29 17.53 17.41 4-24

lndoor air film: 0.1?q 1 17 53 18.00 17.71 -0 47

Total R: 1.55

wall Frame (10%) m''Kt!1/ Note

Outdoor air film: 0.030 1

Duratuff F2000: 0.505 2

12mm Battens: 0.140 5

Weatherboard: 0.086 5
gomm stud: 0.900 5

l0mm Gyprock 0.062 4

Indoor air film: 0.120 1
Total R: 1.84

WEIGHTED MEAN R = 1.6 6

NOT€S: Calculations for Winter conditions'

Calc: 21-orc-93 1:48 pM 12'C outside air temperature. 18'C insii.e air tempc,ature.

1 Table 3.3 AIRAH Design Oata.
Air surface film, Winter, exterior, R=0.03 rn'.KM
Air surface film, still air, interior, R=0.12 m''KlrV

2 From ETRS test data 12'11.92 report no. WC92659 R='5O5

3Reflective,unventi|atedcavity.3aNon-re|lec{ive'unventi|atedcavity.
4 CSR GYProck test data.
5 Table 3.1 AIRAH Design Data.
6 Reciprocal of weighted mean of conductances,

AEFIoLUEIoNi

For a wallwith 1$mm Gyprock, 90mm stud frame, weatherboard, 12mm Battens, and
Duratuff F2oo0, the overall R value is 1.6 m'.KM/ (winter conditions).

'r03Fl5.xLs

Page 6
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3 RESULTS

w_eI_EErne-][g%)
Outdoor air film:
Duratuff F2000:
18mm Batlens:
Weatherboard:
90mm stud:
1Omm Gyprock:
lndoor air film:

2703 Vl AUSTECH R-CALCULATIONS Page 6A

lfEM (SA)_Ws!! \rvith Gvprock, Stud frame. Weatherbqard, 18mm Batterrs, Durat{ff F2000 fWinter)
(12'C outside air temperature. 18'C inside air temperature.)

noetNsoN PowLlTcH
Result after converging iterations:
For air space, Tmean = 15.12 'C = 59"2 'F => hrsi = 5.45 W(m'.lq (ref pgl ilR32)

e1= 0.05 e2= 0.87 =>l='ll(lls1+11e2-1)= 0.05
dT= 2-46 oC <=> 4.43 "F

f,= n mm <=> 0.87 inch
. dTxLr = 2.88 'F.inch'

From HR32 Fig"8, (hcl)50= 0.179 BTU.inch/h.ft':.'F
hc50= 0.206 BTuih.ft'i."F

=> hc= 0.204 BTU/h.ft'.'F
<=> hc= 1.160 Wrnt.K

Space conduct6ns6 Q=fft7+ft6= 1.430 Wm':.K
=> Space resistance = 1lC = 0.699 m2.l(M (esitmated for varying gap between weatherboard and Juratuff F20OO)

R OBtNggNloVyLlTelL 94LOULATIONS FOR UNVENTILATED CAVITY BE]WEEN sTUOS

Result atl.r convirging ileratlons:

Forairspaee, Tmean= 17.00 "C= 62.6 "F=>hrsi = 5.56 W/(m':.K)(ref pgl lrR32)
e1= 0.87 e2= 0.87 =>E=1/(1/e1+1/e2-1)= 0.n

. dT= 0.71 'C <=> 1.28 'F

l= 90 mm <=> 3.54 inch
dTxL'= 56.8 'F.inchJ

From HR32 Fig.8, (hcL)50= 0.430 BTU.inch/h.ft':.'F
hc50= 0.121 BTU/h.ft'z.'F

=> hc= O.tZO BTU/h.n".'F
<=> hc= 0.681 Wm'?.K

Space conductsn6g Q=fhs+h6= 4.963 Wm2.K
=> Space resistance R=1/C . 0.201 m2.KAlt/ (unventilated cavity)

Wall Space (90%) m'.KM Note Tout Tin Tmean dT'C
Outdoor air film: 0.030 1 12.00 12.1'1 12.05 -0.11

Duratuff F2000: 0.505 2 12.11 13.88 12.99 -1 .78
Unventilated cavity: 0.699 3 13.88 16.35 15.12 -2.6 1
Weatherboard: 0.086 5 16.35 16.65 16.50 4.30

Unventilated Cavity: 0.20'1 3a 16.65 17.36 17.00 4.71

10mm Gyprock 0.062 4 17.36 17.58 17.47 4.2.
lndoor air f i lm: 0.120 1 17.58 18.00 17 .79 4.42

Total R: 1.70

m2.KM Not€
0.030 1
0.505 2
0.200 5
0.08€ 5
0.900 5
0.062 4
0.'t20 1

Total R: 1.90

WEIGHTEDII_EAN8_= 1.7 6

NOTESI Calculations for Winter conditions

Calc: 21-oe-e3 2:olpM l2"Coutsideairtemperature. lS"Cinsideairteml::nlure

1 Table 3.3 AIRAH Design Data.
Air surface film, Wnter, exterior, R=0.03 rf.l(Att/'
Air surface fitm, still air, ir*erior, R=0.12 m2.l(AN

2 From ETRS test data 12.1 1 .92 report no. WC92€59 R=.5O5

3 Reflec-tive, unventllated caW. 3a Non-reflective" unventilated cavi$'

4 CSR GYProcktest data.
5 Tabte 3.1 AIRAH Deslgn Data"
6 Reciprocal of weighted mean of QonducJenqes.

CONGLUSION:

For a wallwith 1Qmm Gyprock, 90mm stud frame, Weatherboard, 18mm Battens, and

Duratuff F2ooo, the overall R value is 1.7 m'?.KM/ (winter conditions).

7O3R5A,XLS
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3 BESULTS

2703 I/1 AUSTECH R-CALCULATIONS Page 6b

5b Wall with GYProck,Stud frame Therma
(12'C outside air temperature. 1 8"C inside air temperature')

Result after converging iterations:

For air space, Tmean = 16.40 "o = 61 .5 'F => hrsi = 5.53 W(m'1'K; (ref pgl ilR32)

e1= 0"87 e2= 0.87 =>E=1/(11e1+1/e2-1)= O'Tl

dT= 1.13 oC <=> 2.03 'F

l= 90 mm <=> 3.54 inch
dTxL! = 90.3 'F.inch"

Frorn HR32 Fig.8, (hcl)50= 0.611 BTU'inch/h'ft?'"F
hc50= 0"144 gTU/h.R'?."F

:> hc= ci.taz gtun.R"."F

<=> hc= 0.809 Wm'.K

Space conductance C=Ehr+hc= 5.064 Wm2'K
=> SDace resistance R=1/C = 0"197 m".KM/ (unventilated cavity)

weXSeeelgg%)
Outdoor air film:
Alcan Thermalside:
Unventilated cavity:
Weatherboard:
Unventilated CavitY:
1Omm Gyprock:
lndoor air film:

Wall Frame (10%)
Outdoor air tilm:
Alcan Thermalside:
Unventilated cavi$:
Weatherboard:
90mm stud:
1Omm GYProck:
lndoor air film:

m2.l(Ml Note Tout Tlf rrngin dT'Q
ffi' 

t. 12-oo 1il7 T.oe -o"17
0.505 2 12.17 15.06 13.61 -2.88

o"o5o 3 15,06 1s.34 15.20 -0.29

0.086 5 15.34 15.83 15.59 4 49
0.197 3a 15.83 16'96 16'40 -1 13
0"062 4 16.96 17 '31 '17.14 -0 35

0J-?9. 1 17.31 18.00 17.66 'o 6e

Total R: 1.05

m2.KAly'
0"030
0.505
0.050
0.086
0.900
0.062
0.120

1.75

Nolg
1
2

5

4
1

Total R

WEIGHTED MEAN I-= 1.1

NOTES:
Calc: &Au9'94 4:50 PM

1 Table 3.3 AIRAH Design Data'

Air surface lilm, Winter, exterior, R=0'03 m2'l(M/'

Air surface film, stlll air, interior, R=0'12 m':'l(AA/'

2 From ETRS test dala 12.11.92reporl no' wc92-659' Duratuff F2000 has RFL facing cavity'

DuratuffF20o0isa|soca||edAlcanTherma|side(ref.|axfromAustech27.7.94]l
3 Unventilated partial cavi$ between Thermalside and weatherboard' 3a Non+eflestive' Unver'tilated cavity'

4 CSR GyProcktest data'
5 Table 3.1 AIRAH Design Data'
6 Reciprocal ofweighted mean ofconductances'

CONCLUSION:

For a wallwith 1Omm Gyprock, 90mm stud frame' Weatherboard' and

Aican Thermsiside, the avcrali R vaiue is i.i itrz.ti/dj (wintcr egndiii6ris)

6

Calculations for Winter conditions.
'12'C outside air temperature" 18'C inside air ternperature'

703RsB.xLs
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3 RESULTS

2703 Vl AUSTECH R.CALCULATIONS Page 5

with G Stud frame F
(12"C outside air temperature. 1g"C inside air temperature.)

OBINSON TCH ULqTIONS FOR UNVENTILATED CAVITYWITHIN WALL
Result after converging iterations:
For air space, Tmean = 15.77

el= 0.05 e2= e.g7
dT= 2"95 uC <=> S.3i

l_= 90 mm <=> 3.il
.. dTxLr = 236,4

From HR32 Flg.8, (hcL)SO= 0.711
hc50= 0.201

=> hc= 0.199
<=> hc= i .1Zg

Space conductance C=Ehr+hc= 1.4O1
=> Space resistance R=i/C = 0.714

WallSpqce (gqg) m2.t(M
Outdoorairfitm, l]3d
Duratuff F2000 & Fibro-cement: 0.S2S
RFL: O.OOo
Unventilated Cavity: 0.714
10mm Gyprock 0.062
Indoor air tilm: 0.120

TotalR: L€

Wall Fnme (10%) m2.t(11y
Outdoor air film: -.ffio
Duratuff F2000 & Flbro-cement: 0.525
RFL: 0.000
90mm stud: 0.900
l0mm Gyprock 0.062
Indoor air film: 0. i 20

Totat R: l_gt
WEIGHTEDMEANR = 1 .5

NOTES:

ryqte
1

2
5

4
1

.C = 60.4 .F => hrsi = 5.€ W/i,r,r.R (ref pgl HR32)=>E=11(1|e1+1tez-1')- o.0S
.F

ineh
'F.lnch!

BTU.inch/tr.ft'."F
BTU/h.ft'."F
BTU/h.ft,."F
Wm".K
Wm2.K
m'.l(NV (unventilated cavity)

. Note Tout I!! Tmean dT.C
1 12.00 1?.l2 12!6 412
2 12.12 14.30 13.21 _2.17
5 14.30 14.30 14.30 o.0o
3 14.30 17.25 15.Tt -2.95
4 17.25 17.50 17.38 _0.26
1 17.50 18.00 17.75 _o.50

Calculations for Winler conditions.
12'C outside air temperature. 1g.e inside air temperarure.

CalC: 21-Occ-93 1:53 pM

1 Table 3.3 AIRAH Design Data.
Air surface film, Wnter, exterior, R=0.03 m2.t(W.
Air surface film, still air, interior, R=0.12 m2.l(A&

2 From ETRS test data 12.11.92 report no. WC92€59 R=.50S + Fibro-cement R,.02
RFL on Duratuff F20OO ineffective as it touches Fibro-cement.

3 Reflective, unventilated cavity.
4 CSR Gyprock test data.
5 Additional RFL between studs and fibro-cement faces cavity. Table 3.1 AIRAH Oesign Date,
6 Reciprocal of weighted mean of conductances.

CONCLUSION:

For a wall with 1Omm Gyprock, gOmm stud frame, RFL facing cavity, fibro- ;.nent, and
Duratuff F2000, the overall R value is 1"5 mz.KM/ (winter conditions).

703R4.XLS
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2703 V1 AUSTECH R-CALCULATIONS

3 LESULTS

ITEIL(Ia) Wall with Gvprock. Stud frame. and Alcan Thermalside (Winter)
(12'C outside air temperature. 1 8'C inside air temperature.)

ROBTNSON POWLITGH CAL9ULATIONS FOR LNILENTILATED CAvIT'r WTHIN WALL

Result after converging lterations:

For air space, Tmean = 15.74 'C = 60.3 'F => hrsi = 5.49 w(mr'.K) (ref pg'l HR32)
e1=. 0.05 e2o 0.87 =>Qell(il6l+ll22-1.l= 0.os
dT= 2.99 oC <=> 5.38 'F

l= 90 mm <=> 3.54 inch
dTxLr = 239.4 'F.inchr

, From HR32 Fig.8, (hcL)50= 0.71'l BTU.inch/h.n'?.'F
hc50= 0.201 BTU/h.n'?.'F
=> hc= 0"199 BTU/h.frz."F

<--> hc= 1.132 Wm2.K
Space conduct6nss Q=fh1+hg= f .il04 Wm:.K

=> Space resistance R=1/c = 0.712 m).KAN (unventilated cavity)

Page 2a

wall_Spesrj99!)
Outdoorair film:
Alcan Thermalside:
Unventilated Cavity:
1Omm Gyprock:
lndoor air film:

m2.KM/- Note
0.030 1
0.505 2
0.712 3
0.062 4
0l?g 1

Total R: 'l .43

Tqq Tin Tmean dT'Q
12.00 12.13 12.06 -0.13
12.13 14.25 13.19 -2.12
14.25 17.24 15.74 -2.99
17.24 17.50 17.37 -0.26
17.50 18.00 17.75 -0.50

Calculations for Winter conditions'

12'C outside air temperature. 18'G indide air te nperature'

Wall Frame (10%) m2.l(AA/ Note
Outdoor air film: 0.030 1
Alcan Thermalside: 0.505 2
gomm stud: o'9oo 5
10mm Gyprock 0.062 4
Indoor air film: 0.120 1

Total R: 1.62

WEIGHTEDMEANR= A  6

NOTES:
Calc: &Au9-94 4:39 PM

'l Table 3.3 AIRAH Design Data.
Air surface film. Winter' exterior, R=0.03 m2.l(M/
Air surface film, stlll air' interior, R=0'12 m'?.l(M/'

2 From ETRS test data 12"11 .g2report no. WC92-659. Duratuff F2000 has RFL iacing cavitr.

Duratuff F2fl)O is also called Alcan Thermalside (ref. fax from Austech n.7.94',

3 Reflective, unventilated cavi$.
4 CSR GYProck test data'
5 Table 3.1 AIRAH Design Data.
6 Reciprocal ofweighted mean ofconductances'

GONCLUSION:

For a wall with 1omm Gyprock, 90mm stud frame and Alcan Thennalside - anelling 'rith

RFL facing cavity, the overall R value is 1.4 m2.K^^/ (winter conditions).

703RlA.XLS
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Building Code of Australia '1990

Victoria Appendix Part F6, 1992 Editi.un
Guide to ffie lnsulation Regulations for Residential Builuings

Sec{ion 2
Elemental Approach

Provision of thermal insulatic,,

2.1 This requirement will be met if relevant elements of consl:ruction I lve an overcl!
R value not less than that shown in Table 1 for either all of option A or all of option B.

External Walls

Slab on ground,
or

Timber floorwith
RFL, or

Timber floor with
R0.6 insulation.

Uninsulated
Timber Floor
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