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Thermal transmittance of wood-hased wall panels
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Equipment for measuring thermal transmittance.
(a) 4 M H1 Guard box (b) Ml % #%i Metering box
(c) A¥h ¢x Test panel (d) ¥ # % Cooling box
i H Guard plank
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Relation between control voltage (E)
for fan motor and wind velocity (V)
in metering box and cooling hox.
P it = ez otk b 1.0 cm
Measuring point : At the center of panel
and 1.0cm aside from the surface.
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Relation between wind velocity (V)
in metering box and amcunt of heat
(4 q) by revolution of fan.
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Table 1. £t a3 K — F
Test boards

# = BT IR KL | Aok ke
(S Kt 200 | E s | koom | AuE Ak
i . Thermal | Moisture
Thickness Specific tivit tent
Boards Mark ravity |conductivityl conten
(mm) gravily  \(Kcal/mh°C)| (%)
& i
PDlywood P-3 3.0 0. 50 0.086 7.0
& i
lglywood P-5 5.2 0. 58 0. 089 7.0
& i -
Ir’llywood P-i2 12,1 0. 56 0.102 7.0
) ' l
VA=W I SIxey [ _
Cloth overlaid plywood - Pe- 8 8.7 | 0.3 0.083 8.0
NR—=F 4 JIR—=F
Particleboard Pa-12 12,0 0.73 0.115 7.0
WM .
Hardboard H-6 6.0 | 11 0.130 6.0
WEA VY alb—Y g VR—F
Rigid insulation board I-15 14.5 0.28 0.043 10.5
KEXAY Mi+aR T
Wood wool cement board+ W-17 14,04+3.0 (0. 46) (0. 075) —
plywood
R & DR _
Acoustic board with hole Ac- 6 0.55 1.2 0.156 —
R Z A4 B R—F+ O _
Foamed polystyrol+plywood Pe-15 13.0+2.6 0.13) (0.039) —
H AR - F B
Plasterboard Pl-12 12.1 0.78 0.167 —
B VY 2 — SR . B
Silicate calcium Si- 6 5.8  0.75 0.120
2 L= b )
Slate St- 4 3.9 1.71 0. 289 —
W F W B B
Glass G- 3 3.0 2.46 0. 603

*1 {REEnEWERic X 3 95iI Experimental value by Guarded Hot Plate Method.
*2 mEAKSIECL B By electric moisture meter.

*3 E  Half perforation.

() #HEULESOD Value of a complex.
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Fig. 6 ATTHENR — FOOKE (u) &MEEEE (A) ORIE
Relation between moisture content (%) and thermal conductivity
() of wood-based material boards.

7o 247 L Specific gravity in oven dry.
(P-5), (H-6), (Pa-12), (I-15) : Table 1 %, See Table 1.
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Re= Ll

-l Cqk=d0g (2)
@y @B

ELICHERR—FTHH15, 2ORREERE A, BE3edLdsrs, C=NdTHDIHD,

R AN

U7ehs » T, F— FORLEER C BN THIUL, ar, ap GHMIIIEZ SR LKL T R &
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Table 2. A — FEIORITRICB T 34000088 C, K & o

lcmperature at each measuring pomt and C, K & & of boards

. E 1/><r u[é 02 it BE BT FEh AL
A~ F ! o O g H @ Kcal/m2h°C
Bt | o | o | @ | o |, Kl S| K
P-3 ! 9.7 14,4 18.6 26.3 91.5 21.79 5.51 19, 47 11,88 5.24
P-5 ‘ 9.7 14,6 21,81 29.2 91.3 12, 68 4.68 18. 63 12. 34 4,48
P-12 9.7 14,7 25.2 i 32,1 91.2 8. 68 4,07 18.23 13.21 3. 86
Pe- 3 9.7 14,8 18.5 27.3 90.3 24,41 5.13 17.71 10. 26 5. 40
Pa-12 9.6 15.2 25.3 34.0 90.7 8.98 3.72 16. 20 10. 46 3.91
H- 6 9.7 15.2 18.5 26.7 90.7 27,49 5.34 16. 50 11,06 5.54
I1-15 9.4 13.7 34.2 40.6 63.6 3.10 2.04 14,78 9.93 2. 14
W-17 9.5 13.6 29.8 37.4 91.0 5.62 3.26 22.20 11.97 3.10
Ac- 6 9.6 14,7 18.3 25.9 91.3 25.36 5. 60 17,90 12.01 5. 465
Ps-15 9.4 ‘ 13.2 39. 4 46,1 65. 2 2.49 1.78 17.16 9,73 1.83
Pl-12 9.7 14,2 22.0 29.6 91.3 11,74 4,58 20. 28 12.01 4,35
Si- 6 9.6 15.2 20,2 27,4 90,8 18. 16 5.10 16,21 12,61 5.02
St- 4 9.7 15.4 16.1 23.8 91,5 | 180.73 6. 49 16,05 11,88 6.59
G- 3 9.6 14,6 15.2 23.4 90.8 | 151,45 6.58 16,23 10.33 6.63
Av. 9.6 { 30.7 ‘ 17.68 11,41

il

i (W Air temperature in co]d and hot side.

@ & @ : KB K WA — FENNLLE  Surface temperature of board at cold and hot side.

0 : Temperature at each measuring point. q : Heat flow per unit area. C’ : Thermal conductance.
K : Thermal transmittance.  « : Surface coefficient of heat transfer. K’:a OEHiiE C It X BT
it Calculated value by using C and Av. value of a.

© & @ I & O
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H
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EERLITE 18,2109, 78 Keal/m2 h °C, At 11,41 Keal/m2h°C L7 - /e,
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Re—= 1, +< 141 ) Ry Re
C @p @

S Rp/Rg=1—Ro« K

Kb sise T h, Fig 8 TRMICHOLE
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04 mittance (K) and Ry/Rx of the
g test boards.
3 R¢ : Thermal resistance of boards.
Rg : Overall thermal resistance of
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R, : Thermal resistance of surface.
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BEA D UC LAy, AGIICHEGHIC NI 2 © &1k »C, MNAAUC T RRDE UAERT) S
¢ Do BHKDIEROK DI, i, Mmoles

W UTIES SIS S 30 2ELTH, ok ngEV,LhOC
O
FINNRT KT 2 0 & DTLLE T WSRO T hsi @ 1
RENGNIS IR C I 5T A7, Wik g.
DR BT Do T DIFDIRZE D Tl x
IR Co 12, B () OHMEMKLT, Mk o O
LT 2% b K& <, WICFI 5500 :
INETED, RED M S MIRRTC /KT D H T %
HIO % & 59, §4 i
°

< DAL DT AR I ek~ K § *pP-5
PRI X TR DT Wit A, O T:‘ : ;:2
(P-5), /= K~ (H-6), AL— }ji(St-4), g o G—3
W (G=3) ANt 3 v DT, /¢ =3
AV DYTENT K D[RO SR PRI Co D i 25 45 v 320" HL
A AR — USRI DR %, AL © R, Inclination of panel
ZORER T Lico Co 1TEMER, JOM, (0750 Fig. 9 M /i Asueis 3 & & ORI
HI-T L0, TN OO SR VDB HIT X { B LSRRI (Ca)
SHULAALIOT, CORNORIIEE  Tatien e v Cen]
EAENHDIIC I B D EHEZ T, clination of panel.
2503V, WIIC (P-5) Nl dDid, s H RSO R AR

Horizontal position, Downward heat flow.
L OAE & A3 RSP0 NS s D L In BAGRE O V ot TG Vertical position.
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- K ca
40 q=89,5 Kea,
(°c)
/1
A ¥
30 :—‘_l‘n/ ,’/
g X1
% g%;:;/
s g7
E £ s
el g
20
—10-L
1536 15 (mm) 15 6315
—_ D —

Distance from board face
Fig. 10 RIFIIAIIE 5 & & ohZE
FEO W E
Temperature distribution in hollow
core in each direction of heat flow.

Table 4.

8125

Yils» 5 30° T2 & & AT, AFHITT RN
HMikoBAET, (H-6), (St-4) BXU (G-3)
DWW, BEAURI-T LA (HD, @l
TRV V), KT Flisdk (HD 0 3%
PET Co Z U LI TH 2,
(P-5) it % Cu O IFHS D %
T, WA S BRI % 73 L,
ZIIAE ST 25y (V) O e KU,
HY, H| T £ £ 10% © AT b - 72,
(H-6), (St-4), (G-3) TIiZ, V, HY, H| 0¥}
DOULEDATH O, RO HE TOEIZ AT
b L, (H-6), (St-4) TRZ/LMIR (P-5)
LT d D, (G-3) T o FEse
VARKE LI 5T Co MiD K& X1, (St-4), (H-
6), (P-5), (G-3) DNiL7s -7,
3, MRS oLl 4 &
n, WElEOEMEd 5
UK B ERWHET X 0M, BLRIMOH S
p1s (G-3) Z JNn7e iy @ Co i A fied /NS
<, daisgdEIRICiE s T (H-6), (St-4)

’ﬂﬁvc f oo}
ZTOREZXD

KEXDWIKT
DT, | JAN D A D

= ORI & P O S A LS R (C)

Equivalent thermal conductance (C,) of plane air space of

hollow core panels with several kinds of boards

N o F O SR o | e e
Paiels ! 1 9 (oé) I B i JE B I Cq
_...__,.__‘.r.._.__._ SRR . - . e : A 6 (1
B | s VI A T N 2 (Kcal
Cold side | Hot side Cold side Hot side ‘ Avcmge [§®) (Kcal/mzh) /m2h°C)
T i | o
P-3 P- 3 1Q.4 \ 31.8 | 226 18. 4 90. 4 4,94
H- ¢ H- 6 16.5 | 352 | 259 18.7 92.3 4.94
Si- 6 Si-6 | 4.6 | 31 22,9 16,5 84,1 5.10
G-3 | G-3 10, 4 29.8 20. 1 19, 4 89. 6 4,62
St-4 | Pz | 110 ‘ 27,3 | 19.2 16.3 83.9 5.15
RS- ! L S I S — S
P-3(B) P-3(B) 16. 33.2 24,6 17,2 88.5 5.15
P-3(W) P-3(W) 16.1 | 32,9 24,5 16.8 87.2 5.19
P-3 P-3+Al } 12,7 ‘ 47.3 30.1 34,7 8l1.5 2.35
P- S(B) P 3 @,AJM '\/:3‘—7" A bt@@ Plywood coated with black paint.

P-3(W) : P-3 D] I]ZL[, Ry XA Lizb D Plywood coated with white paint.

P-3+4Al:
0 : Temperature of back face of boards.

446 :

P-3 DUIIC T v 245% -7 5 @ Plywood with aluminium foil.
Differance of temperature,
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TANEL, (P-5) WBNONE S T s 2B, ERlo R — FIoft S e 30, b hTidd
BRI T2 b X KA Sz, s, Figo 10 13 (P-5) »S 4 v WEIT B L0050
NI YNEI/NY
72 R DI VIZ T B Lo HE QLI TO/PANEE TSR L, RGP T 200 2 1 L
ST T, B EAER QO SO T S IL L,

i) oz

T P12 3 3 - TS PRI O A B 2 MO AMAT R, OB B ORI e 1T 3 -

TxE D,

B VDU E EDMIR TR LI bOTH Y, WIEHLTOL TN 457 T,

Table 5. gCHi N7 <2V DA (K) SR (C)
Thermal transmittance (K) and conductance ((,‘) of hollow
core panels (Thickness of hollow core : 6 cm).

VA S ‘ HoomoRL Temperature
Panel “ o (°C)
e | ‘ ‘ !
B B |0 |o|le|el 6 e ,/mﬂh) K ey

W
=
w

(p-3) (P-3) 6 9.5 13.

‘ 5_‘ ‘ g . 31.5 41,3‘ 90, 4 3,5'/{ 2,533 3.71i 2,25
(P-5) (P-5) 1 5.3 10,1 15,03 32.2‘ 37.3 446 90.2 3.31‘ 2.29‘ 3.20‘ 2.05
(P-12) (P-12) 5.0 8.9 19.8 087.0 47.9 52.8 91.0 233 1.90 2.30 1.64
(H- 6) (11~ 6) 7.0} 11.9\ 15.00 33.5 36.7 42.3 93,2! 75} 2.64 3.42 2,14
(P- 3 (Pc- 3) 5.2 9.2 11.91 29.9; 35.7 40,9, 90.1] 3.39i 2.52 3.69 2.24
p | (Pm-9)* | 5.2 9.3 12.6i 31.01 34.1‘1 39.6% 9.1 3.63 2.61 3.78 2.26
” - (W-17) 5.1 8.9 12.0, 30.0 7.0 517 9.0 2.36 1,93 1,99 1.48
” (Ps-19) 1 5.1 7.8 9.8 23.4 48.3 52.3 657 1.62 1.39 L6l 1.26
” (St 4) 5.1 9.1 119 29.8 30.8} 36.8 90.0 4.14 2.83 4.02 2.36
" L(PI-12) 5.1 9.1‘ 12,4 32.0 38 o 43.41 89.9, 3.05 2.34 3.261 2.08
" (8i- ) 5.1 9.4 12 2\ :ao,9‘ 35.2 41.2 90.3 8.50 2.50 3.51 2.17
” (Ac- 6) 5.7 9‘3% 12 3’ 30.9\ 34.7‘ 39.8f 90.4 3.56 2.6 3.66 2.23
(P-5) (Pc- 3) 5.1 9‘8; 15,2‘ 34.5 3'/.6; 43,7‘ 90_7‘ 3. 26, 2.35; 3.42) 2.16
” (Pm- 3)* 5.1 9.8; 15.4 84,1 87.1 43,0 90,6 3.31‘ 2.39  3.46] 2.15
” (W-17) | 5.13 9.7% 14,7‘\ 32.4 49.31 54.4 90.6J 2.28 1.83 1.91; 1,43
" (Ps-15) 5.0 8.3 12.2{ 248 50.6 55,0, 66.9 158l 1.33 L.56 1.23
" | (St- 4) 5. 111 0.1 15.0’ 32.7‘ 33.9; 39.91 91,0 3.82| 2,61 3.70 2.25
” . (Pl-12) 5.0 9.9 4.6 33.6 89.7 45.7 90.8 3.03 2.21 3.05 1,99
” (Si- 6) 5.2 10,8 15.3{ 53.7 98,1 43.6; 89.0, 3.21] 2.32 3.27, 2.08
” (Ac- 6) 5, 1] 9.8{ 15.1;i 33. 4 36.4} 4.8 89.2; 3.35 2.43 2.13 3.39
(St- 4) (St- 1) 5. 1{ 9.6 107, 27.9, 29.1i 35.4‘ 90.1) 4.62, 2.97 2.48 4.39
” (Pl-12) | 5.2 9.8 10.9 27.3 335 89.6 83.9 3.53 2.43 3.50 2.17
” (W-17) | 521 95‘ 10,9l 29,4’ 46.2‘ 52.0 91,2 2.50 1.94 2,08 1.53
(Sl— 6 | (Si- 6) 5.2 1o,17 14.7 31,0} 35.5 1.0 88.7‘; 3.49 2,47 3.33

| ‘ .33 2,11
) Remarks) (GRS O)J" Thlckness of core space : Gcm)

q K & C: See Table 2. K, & C. : Calculated values of thermal transmittance and thermal conductance
of panels. 0 ; Temperature of each part of panel.

® & ® : LB LU
@ & ®: B L Temperature of surface of boards at cold and hot side.

@ & @ : JShid KO ER Temperature of inside surface of board at cold and hot side.
* 47 3Rk (JES 3mm)  Melamine over-lay plywood (3mm thick)

Air temperature in cold and hot side.
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— DR — FHOBUER ¢ (=cley, cp HWFEABKDHSIEED 12, XL AN GREO I,
AME S A 0.8~0.9 DWIICH D, 1ZEAEHERMBBNW, Urchi- T, —Hp AR — FETIER
BUC & > THERICKE Y B N MemiE 23 & QKBRS 3 & RBZ ONAVS, WIENRES 2nehiz
BRUXSICLT, DR~ FERAWTSr v hEEICE T 5 C, 2L, Table 4 1T/8 Ui,

(P-3) 3 v OBEMAE — FEEIC 7w HER - 2BAMAR, (P-3) WmICE <Y+ BX RS
VEEBN L0 Y, FERINCS C IWHEERHENALNT, K— FOREIC K > THYHREIC

LZERIALDONIE ot T IEEATOI/ AT, MDD/ 2D 12D Cy 78572,

(2) FixDRE— FENHROhZERE

hEEOIE S % 6 cm & LicKiid— FE (P-3) BXU (P-5) QAT BIPZEERIT DT, #i
FHR K, 8RB C ZHE LT Table 5 1R Uiz JESAHIARRM A GUREERY 5°C, JIH 8. 0m/
sec, WAL 1.5 m/sec, AT DT & MW TH D

CDFRP S, 2R NVEREMICE T 5 AT OTM OV % Rk 5 &, 0.113m2h°C/Kcal 720,
Z ROV O ZETINE 13 BTRBOIC LTS £ b, Th7EE O GAMRECETE, A48 A% 0. 200
m?h°C/Kcal T, ZOZEWHFHIZ 4% L1320, RO MBI OB & X D ZEWI/NS 2 - 72,

2B K B BT, B, RIM O MBS & th 2 T3 2 S PSR T ORI, 7
8T 0.313m2h °C/Kcal &30, HIEROFI TS 2 HEWRHIO T4 KD % & 0.450 m?2h °C/Kcal
T, TORIT0% WBEKNEICE BT LI Do FRD DR 30% 2848 — FRIDMLGHICIE B

MEO R — FOAHOBREIRHIO R A S WG+ TR, (P-12) — (P-12) D 46%, (W-17)—(P-5)
D 45% MH 0, ZOBSOMEFHEHIT 1.89~1.82Kcal/m2h°C &35, < OfHIT JEHTORERE,  HELE
IR D HBE D LR I I ABT BT H Do WAMETIE, COXICELRICE BI3T—EDH
e 20T, REMPHC EEHOARIERAR—F 205 LIk 5T, RO IEHHRSIRSRT &
%,

HESEA b L B R BED SRR K 13, % (4) REHOTHITTRD 512008 —fiH T
HY, O, BEBTEETH A5, RMOMMEEER o 1T, EAUIEMRIRE S UT erp=8Kcal/m?h°C,

ZAMUTIZTPIZEIE 3. 0 m/sec DAERE LT, @p=20Kcal/m2h°C, &k UHh2e 8 DS MIEEL G
T3 Co=5Kcal/m2h°C BV 5N 39, BIPD Ko, Cold, TILODEE R~ FOMFEREE RN
AT RIC & » TER L AMEERY, HHEICE - TROIMETERE S L UMESEFR/ITH 5

FRRE K LRSS Ko T, i (RO ORERESRIL S 0w, BEERET I TER
WOT, K& K 0% (k) AR, #ind k ORIk EREOKENICE 358 BEL, B=F) O
Eitstd 2 55RERDT, Ko & KOED KITHT2HAL LTAHSLE, — ZD/¥3 VT 15% 1L
L2HDEB o1, FETHAAD TH -1 C& Co BHIELKLTEIVWETTH 205, ((C-C/C)
X100 KB TH B E, CONENT, ZD/RAVTI6BICBE DD EH -7ch, FHTRE K &121ZH
BRIC4.9% &5 ot LIZiS-C, BHIIC K - THEREE RSB, REO K L1300 &s D
BE, BAL-THE, I BDOENSNLEDEZEL GND, &IT, BEEED/NI VI
RBOLNEDP, R— FREOMEHTH TS 255 WLEART X Y MR RETE, B bk
BOTH, FHEEIEIMEE 15~209% OENTILANE 2 D LIl
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4. FREBICHITIEAOTE i L N et
LR S ORI Co 12, O © | e P-3
S Feeee. i
Eh2em Pl LTRIZ-EONTERY, M & S ° 63
o L o ,,7i~j~;,‘,;, - -
DITENCT ARS8 AP0 By, HLT by ° 5! By S
Q Ll i Seag -~
5.0Keal/m?h°C B SO ffid & 5%, Kb & M S Tl
g i bl S
DRI Co ISR LTy 23 ? Toom ===
Q |
(8 i
(B EBEATIOD, MO = |
£ !
VIO BUER AL K3 BT g2 b
’,_.
0.15Kcal/mh°C & LT, HoOfisns L \
0 10 20 40 501001
cm THAUE, # 0O Cypl)LE 2em 2L . . °
. A ¢ ! 2 3 5 Vertical
O Cy ENMTET D, MBI LA 0 1 2 3 8 Horizontal

Number of cross pieces

Fig. 11 /S3 0 OMILERM (C) ERADHEE
K OE LT E O AR D [ R

Mg, SInihs 0.5 050 & 02100
T, AL i3 0.1Kcal/mh°C FjET H 0,

Cold Co 0 SO NS TIELDH (i fiX 4.5 cm)
WCH %o Relation between thermal conductance of
panel and number of cross piece and ratio
Fig. 11 Z1h )40 JE& A 4.5¢cm T, of area of cross piece to overall conducting

heat area (Thickness of core space : 4.5cm).

P A AR Oz iR 37 2 10y 3
PR, 2 VT DRI TH Do B, Percentage of area of cross piece to
overall heat conducting area.

Wit (P-3) & & ¢ (G-3) &N

CliIR— FEBL S VDML R TH
7o FEAWVEYIILT 0.45, 4 AK GUAKRANHEE ) #6~8% D/ F (2.5%X4.5cm f) %
BN Utz & D 8AT, HE, K& IS lBiTImoto e Bline & - 2o g 28 AUl U e 47 2 kA
OAFANRTD V[T H D

FEARD K AW AINIT S - T, IO I LT 2 BT U 32 SO EMIG L W0 T 58, D
Ly, AGT 3 DR & b I LTSS T 2 oo & BA O, GICE - T, BREAH
5 RO GG R CL R 5L D,

Ra, R 2785508 X CBAOMLPRICL, A, BZZNENoInkihE 45 &

v ARwt BR,
“ Ry Ry,

S D TR A D PR 0.1 Keallmh°C & L, (P-3) R (G-3) A/ sxovico
NT, ik - THTE L Th B

o

(P=3) 73 AT & SRl sk < - L, (G-3) TROLUMAIE N EH DML ~7chy, T

B, BB E B — W E OEMIRIED AT L b0 & 472 DA, e, FEAR SO0
RUTETdH 5785, FEANIRAS 40~10 cm TAMEE A Z JEANT O 72 B 2 v O BLORIRENE, D
S S, LaRIT R 2 WA IR & RN O AN ST S AL BT SRS, IR KBTI D E0

R Y RS
IR OBER O, FEANURIIRT Bl - Wi 1A OFEAD [ PRI - RFEE 8 50T, 3 mm {}
B I Fo VR B 8 d 2 B85 (3 E TSI TR, DT TR C 2~ 3 % /NS 85 b0 &
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(keal/mhe) .
03—~ o
- ’o”,‘
02 =z Fig. 12 b/ :HOaKE (u) L
o - — 31 5
AL o,z”’ e R =041 'fl{-}»'dl-i‘g' ( A >
e 4 o T 1.=045 Relation between moisture content
Om‘*:g O e () and thermal conductivity ().
HINOKI R 2% Radial direction.
B Jiiy Tangential direction.
O %0 alo 0
2 4 0
U 0(/0)
~18 N | !
Fig. 13 KO EKRBIED 28554 L T \ //’ /—12
cal - g
O, HARO HAK (Sw/Sa) ol A7 0095 ‘ 0
- - p- g g
L VORNERRBOZN | T proem S
R (4CIC) DBEFE GITEAD Ac—m‘ ) T
Relation between change of C g - ot 50

thermal conductance of panel g,
(4 C/C) and occupation ratio
(Sw/Ss) of cross piece to air
space at the different levels of
moisture content [by calcula-
tion].
D DI E
Thickness of core space

Table 6. % i 2 & 8 & A Wk O kK

Comparison of thermal conductance and transmittance of hollow
core panels with wooden cross piece and light steel beam

o N K C Ce 0 (°O) q
- Paz;lel o (Kcal (Kcal
| /m2h°C)| (Kcal/m2h°C) ® ® ® @ /m2h)
(P-3)+(CPW)+(P-3) 2. 44 3.20 2.91 6.3 10. 4 37.9 42,3 87.9
(P-3)+(CPI)+(P-3) ‘ 2. 68 3.57 4,43 6.4 10. 3 35.1 39.3 88.5
g‘ét) Remark)
(CPW) : Al X Wooden cross piece.
(CPI): BigmgAk Cross piece made of light steel beam.

Thermal transmittance.
¥ Thermal conductance of panel with out cross piece part.

¢! )r'ﬁ'/{\‘,.b)@g Thermal conductance of cross piece part of panel.
@, @ : &AL LUy Ze 44 Air temperature in cold and hot side.
@, @ : Skl XMl s or LiniE  Surface temperature of panel at cold and hot side.
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fwshns,
ARBLRE IR O ISR A I NS OO T W AR H 201 TH LA5, BARD BKE uw H3H)

MeHE, ABAELRY, TOUMMEIESILD, NBO XS, FHAND D 1PERD Clfh iIDNT
B S B D WP O G & SRS L 3§ 5 2 L5, Fig. 12 1K L7z KO u & A D
FrCRID 200, BEAD P ENCE U B BRSO RT, w1 X 2 ERGU O IR T TR
¥ Fig. Wi Uice IR APLRBHAD ERIC 35 2880 NIRRT 8 ~12% FE[ET H 2
O, THARIT OB RLDN6 cm DG, HADRAHK u 230 ~15%, T3 b AT~ LG MR

TCo D5 ~8BEMBH, EMDGKEBIRIETH 5 «u=80% TlX, “OHUMTF0 &7, +ndll:

D u TUDEGRZE IR 2 L1 D,
5. FREEICH T2 BERMEOBOFE

TR0 &SI AT, R PO SR RE Co 2/NE T 240 M5 248, LA
AN SN T 2500, WHhWAHIEETE - T, R, WO UAEHLILL 2 Em TSI,

Table 6 13 (P-8) Z Wil il do ke o ok iie C i i (A =60, B=20, C=10, {—
2.5) Tfi- e e e AN L L, WIEDOABREEAN (& /2 F8, ra=0.45, u=8%) &)inicx
F D3V DMLPEHRE C AL K & [ - 2T LI T d S Lriod CHONEssY 4 200t
DOWVIMITH D, Co BREAMIDIMTH Do A Di&Gn C LI KEWET 22, £1L2100 10%
DB, Co THNEFEAITK UTH 502 D THMPED S 2 BN E L3S

WE, OB A 0.25X6 cm2, At40Kcal/mh°C & L, (P-3) Fredc LT &L
T, WAL E A L, K*:3.83 Keal/m2h°C, C:5.88Kcal/m2h°C a7y, “JEER{fi& 3% U < #
FLOT, ANAVEL T E MO RS TH Y, NI RY S Ui, Fi, BRSO B,

T B PSS NS D T, KSR & DIERED RANC K » T, Ce TR D DEE D3
BHEFTTHY, TOREMEAIOEEZONDL, T TOMEMIRER, NUT M TRHMFSAE L L2
P TH HDY, DL B ITYEE WD 2D T, BELPNEAAFEAIZIO ST 2 BT TR,
ATTRICH U, BB % KESBLED SIS S,

6. FRZEBICH (T AU O

(AR LA O 23K 0.2 m2h °ClKcal T 2 1P pIRER D Wi Wic»is b i ch 205, &6
TSI A W5 B cwic, £ O— Bl M 2 Al 2 C &k {iihh b

T DR, WM ORINIFL, 1 duEiovskidl, 2) h7EME 259 21 B2, 3) KBl E 78 B
P, TOZEFHUCHIAIERER G TR, RHAMTIIC B 2 BUENGE LA 270, $EE5IT & B ¥r

FEFTTEBTHIND,

e Ao, IR 8 e O ARFO AT 4 mm (S HUE T Fo s ov R T IA S 3 em O FETE
A F T — VAL & UTHREIUR B OT, THAD 3500 OB E: »7re Lichi=T, O
i Fig. 14 108 L& it be Table 7 (22 DUURKEMTH Do

C DK TORIGHARELRT T 5 &, 22 VRGO METHE O Rl (Be) % 0.15m2h °C/Kcal, %
LU DA PTYL (Ry) % 0.2m2h°C/Kcal, WM BXL U2 @ 4 mm (3B OMLGTETE 2h
Z1L Rg=0.86, Rp=0.045%2=0.09 m2h°C/Kcal & [{lfi-7c: %, MO O BLTO® DLy, T
HEDL SO RIGHIITHIER AET LT 5850313, 1212 0.77 Keal/m2h °C, h4fini2 4 8iLs @ @
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AN

Fig. 14 WM I <2 VORI
Cross section of test panel with
thermal insulator.

S : Insulator.
A : Air space.

Table 7.

RERBGTT TAR

o312 5

EAH0.67 Keallm2h°C & LT HE FOMEW:
EnRRoh s,

COHEE DS THEBEZRTLTAHSE, @
DOEEPHEMCRELENVELLD, @, ® TR
W AP PR ELMITE 5120 FH, Co &b
BDPELKEDE MM AERBT H 5, Cs T
RENTO BFE R F 0 — VO BEERES,
BIE—EDHEE & > T BDICHN, WK E
&7, BHIRO#, WM O FEALE O 1E R
T, Co KR PILDOEGBH LN, HEHE K
DOECDEERICH - T BT EDbh b,

Zhid, Biawm s e T B3RO HZEE
3, KBS ORI Ry K&V, £0
FHENLINIC &L » TE LN A ZERE O E K
ELENL, GIERBTILIDEELONS,

Wr B d o REAE S AT REROZEL

Change of thermal transmittance of panels due to the

setting position of insulator

Ce

N K C Cs
el Y| (Keal (Kcal (Kcal Ca Oa (Kcal
/m2h°C) /m2h°C) /m2h°C) (Kcal/m2h°C) “C) /m2h°C)
v 0.763 0.824 0.898 4,61 15.0 1.114
0) H! 751 0.792 0.877 3.62 14,0 1.139
Ht 0.774 0.832 0.918 4,63 13.5 1.130
L 4.74 1.6
v 0.701 0.752 .822 1.195
H 5.9 49.8
® HI| 0.702 0.745 818 Loa6s H.7 1,172
2 . e . .
‘ | H 6.52 50,3
i ; L 5.60 10. 8
ot | o.735 0.786 862 1,165
| | H 7.98 48,7
v { 0. 804 0.889 | 0.954 6. 60 46,2 1,141
® Hl | 0.79% 0.867 | 0.942 6.37 49.9 1,105
ot 0.825 0.909 0.988 6,21 45,9 1.174

v
H|
HT:

K : #EWi# Thermal transmittance.

C : #r3{%R% Thermal conductance.
Ce
Ca
Oa
Cs

: B DRI
D R OPL]

Vertical position, horizontal heat flow.
Horizontal position, downward heat flow.
Horizontal position, upward heat flow.

t a7 =0 EfEE R Thermal conductance of core.

7% Thermal conductance of a plane air space.
[ Mean temperature of a plane air space.

© WrET OBV {##  Thermal conductance of heat insulation.
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LIS »C, Wisiicld, LR EE @ DI SN 22402 1 213 D 08, 2l LIcVERER i 5
N, PORNIC X A S EHHCE S 0 &b b,

V =, ZoEfEARILoMERE

T2 T DI, 2R RIS &k O, 23 v kB IR Ui By O A G 5

2 o IR E I KSR U Tz 2 2 S DN T DR U & T2,
1. BUEHO 3, 458
2 A S NN O OV IR T AR LT, D741 D Ik - T, VA o W g

D H T EMMER SN,
C OBy, WWERBEIES HITNCH T 20T, Z ORI C RO EELMOIAINT ZDES
o, CI

1

Ca+>..‘r ~>=1/(2Ra+ZRw) .............................. (6)

c-1/(x clw
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A Study on the Wood-based Components for prefabrication
of Wooden Houses Report 1V

A study on the thermal transmittance of wood-based wall panels
Hisayoshi Sarro®

Summary

The purpose of this study was to obtain information on the heat insulation of wall panels
for wooden houses.

Wood-based boards, inorganic material boards, hollow core panels composed of these hoards
and several special wall panels were studied on their thermal transmittance with modified
ASTM model equipment (Fig. 1).

The results were summarized as follows :

1) Relation between thermal conductivity (A) and moisture content (#) of wood-based
boards.

It has been reported that the thermal conductivity of wood and wood-based materials
increases proportionally to the moisture content. The results of the present study showed the
same relation of A vs, # as mentioned above and these boards gave values about 50% higher
than those of the air dry condition at 30% moisture content.

2) The thermal transmittance of boards.

The thermal transmittance of sample boards is shown in Table 2. The temperature dis-
tribution in the air layer adjacent to the plywood surface is presented in Fig. 7. As for the
thermal transmittance of boards, the surface conductance plays an important part. The pro-
portion of the surface thermal resistance (R.) and the thermal resistance of boards (R.) to
the overall thermal resistance (K;) is shown in Table 3.

The surface thermal resistance of hoards was 0.12~0.17 mh°C/Kcal (at a wind velocity of
1m/sec on the face, and 3m/sec on the back).

3) Thermal transmittance of panels :

a) Hollow core pancls.

The equivalent thermal conductance of plane air space in the panels hardly varies with
the kind of board material except reflective metal foil, under ordinary temperature conditions.

Therefore, we could also have a fairly accurate estimation of the thermal transmittance
of panels. The thermal transmittance of hollow core panels composed of plywood and other
boards is shown in Table 5.

b) Hollow core panels with wooden cross pieces.

In general, a dry wooden cross piece takes part in the heat insulation of the panel when
it is set in the air space of the panel.

The thermal resistance R, of an air space with a cross piece is given by following equation.
Ry=, Ta%w_
Ary—Br,

Received March 11, 1980
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where 7, : the thermal resistance of the air space, 7, : the thermal resistance of the wooden
cross piece, and A and B : the occupation ratios of the air and the cross piece in the panel
(A+B=1).

The values of the thermal resistance of the air space with a wooden cross piece could
be calculated with this equation and they agreed well with their experimental values.

A moist wooden cross piece brought about an increase of the thermal conductance of the
panel. The relation between the thermal conductance of the panels and the occupation ratios
of wooden cross pieces is shown in Fig. 13.

c) Panels with a C type frame cross piece of light steel.

It was very difficult to calculate the thermal transmittance of the panel because the con-
tact between the board and the cross piece was not uniform. The thermal transmittance of
the panel with a wooden cross piece was ten percent lower than that of the panel with a
light steel cross piece (Table 6).

d) Effect of thermal insulator in the air space.

The experimental values of the thermal transmittance and the conductance of the panel
(Fig. 14) composed of 12 mm thick plywood, a 50 mm thick air space, and a 30 mm thick
polystyrol foamed board are shown in Table 7.

The equivalent thermal conductance of the air space (C,) varied more broadly than that
of the polystyrol foamed board under the condition of varying temperature. And so, it is
certain that the thermal transmittance of a panel with an air space on the room side gives
better insulation performance.

4) Thermal transmittance of some specially designed panels :

a) Panels with 2 and 3 air layers.

The thermal resistances were obtained by summing up the resistance of each air space.
The experimental results of panels composed of plywood with 2 or 3 air layers are shown in
Fig. 16.

The experimentally obtained thermal resistance (R) of these panels agreed well with the
values derived from the calculation. However, when we obtained R by the calculation, the
average thermal resistance of each air space for variable temperatures in the board was used.

It was found that the thermal resistance of the panel composed of 4 sheets of plywood
and 3 air layers of 1.8cm thickness was equivalent to that of the plywood with the same
thickness.

b) Panel with timber strips.

A sketch of the test panel is shown in Fig. 18, The experimental values of thermal
transmittance of the panel agreed with the values calculated by the following equation.

K=1/(~;Z:I_’:t7£+2ra)

where 7p : thermal resistance of the board area, 7;:thermal resistance of the timberstrips
area, 7. : surface thermal resistance of the plane wooden board.

However, the difference of both values tends to be larger at the range of low wind velocity.

¢) Panel with a slit.

The relation between the thermal transmittance of the panel with a slit and the width
of the slit (hollow core panel composed of 12 mm thick plywood) is shown in Fig. 21.

It was found that the thermal transmittance was affected by a slit of more than 1mm
and that the effect increased with the width of the slit. When the slit was 4 mm-wide, the

thermal transmittance of the panel was reduced to the value of 3 mm thick plywood.





