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Sructural Design and Calculation of Heat Preservation/ insulation of
a Composite Wall Made with Larch Plywood
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Abdgracts: The structural design and theoretical calculationsfor heat preservation / insulation for
a composite wall were described in this paper. The results showed that the properties of the wall ,
which was composed of larch plywood sheathing, cement , heat preservation / insulation material
and plasterboard, can meet the Chinese standardsfor 24 mm or thicker polystyrene foam insulation
Key words: larch plywood; compodte wall; polystyrene foaming materia ; heating preservation/
insulation
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Tab 1 Parameters of heat property on composite wall materials
5/ A S
mm W/ (m- K) W/ (m? - K)
12 A1=0 33 S1=5 28
A2=0 042 $ =036
11 A3=0 16 S3=3 69
20 A4=093 S =11 37
13
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(11 mm) + ( ) +
(20 mm) 1
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Fig 1 The gtructural pattern o the wall
composed o larch plywood
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Tab 2 Calculation results on heat preservation te.max '
design of composite wall 15 20
Ro=Ri+Ri+Rs+ R4+ Re=0.277 m? - K/IW 32
R2=Romn- Ro=0.463 m?- K/ W 1) Ro
02=RA2=19.45 mm (12 mm) (24 mm) (11
D=RiSt+ RS2+ ReSs+ RaS4=0.86 W/ (m* - K) mm) (20 mm) ,
R=R+R+R+R+R+R=0848m - K
3 /W, R=0571m - K/W
Tab 3 Checking results on heat preservation 5 2
design of composite wall
2) 0 mex
Romin=(ti- tg NN Ri/At=0.842 m?- K/'W
R2 = Romn- Ro=0 565 m?- K/ W [3]
02=RMA2=23 7 mm ’
D =RS=RiS1+ ReSo+ ReSz + RSy
=0 90 W/ (m? - K) pP=07;
I" =174 W/ m*; t' =30 2
3 ,D=0.90,<15W } t"=t'+1 5 =317 ;
(m* - K), : 2 a =87 Wm- K,
: 0.=230W/m* - K;
’ Air =20 i te, max =36 3
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! ! Tab 4 The calculating processand resultsfor heat

d insulation design of composite wall materials
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Tab 3 HEfects of variousfactors on the mechanical properties o the plywwd
MOR/ M Pa MOE/ GPa / MPa /(KJ- m?)
A B C A B C A B C A B C
* 231 9 245 3 224. 3 21 05 20. 74 19 77 143 3 153 1 146. 4 155 5 159. 6 160 7
* 171 1 152 4 166. 1 17. 71 14. 42 15 34 92 6 89 4 95 6 - - -
* 269. 4 228 2 249. 3 22 07 22 73 23 47 178 7 164. 3 147. 4 172 8 161 5 171 5
* 186. 3 159. 2 177. 7 15 93 16. 80 17. 21 118 0 115 1 92 3 - - -
* 229.0 256. 8 256. 7 22 22 23 07 22 10 142 7 147. 3 170. 9 1751 182 3 171 2
* 151 8 197. 6 165 4 16. 92 19. 34 18 01 89. 6 95. 7 112 3 - -
R 40. 40 28 60 32 40 117 2 33 370 360 17. 00 24. 50 - - -
R 34. 50 45 20 12 30 178 4. 92 2 67 28 4 2570 20. 00 - - -
R( ) 37. 45 3690 22 35 147 3 63 319 322 21 35 22 25 19.6 10.8 22 7
* 123
MOE ‘AsBsC, 52 5 MPa 58 8 kJ/ m’ , JET
150 2 6 MPa 70 § mm 165-2004
3
A>C>B Az B G 3
Az B G 1) MF
A2B2Gs y y PF
: 140 , 2 4 MPa ,
80 ¢ mm , )
3
:C>A>B Az Bs C 2) “ - -7
tABsC, , : 140
150 2 6 MPa 70 2 6 MPa 70 § mm
s mm
3) :
) , MOE [1] . - [J1 ,
1997 ,17(4) :43-47.
' [2] . [J]. ,
: A:B. G, 1994(1) :6-7.
' 140 2 6 MPa [3] Maylor R New melamine modified bindersfor moisture red stant
70 s/ mm MDF[J]. Wood Adhesive,1995(5) :115-121
23 [4] PRz A. High performance MUF resns of low melamine content
by a number of novel techniques[J]. Wood Adhesve,2000(3) :
' 219-239.
’ ( )
‘MOR 92 5MPa MOE 7.8 GPa
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