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ABSTRACT

In the research of fire, the heat properties of combustible substance is very important
to the study of occurrence and spread of fire. Wood is a kind of typical combustible
substance. So it is significant to research the measurement of the wood heat conductivity.

In this paper, the research backgroud of this project was briefly introduced. And the
current situation of the research of materials’ heat properties, wood s’ heat properties and
plate equipment measuring materials”  heat properties was atso introduced.

Afier researching those existed plant equipments measuring heat conductivity, a new
type of equipment—heat pipe plamt equipment was designed and made, according to
relative national standards of China. This equipment took advantage of the heat transfer
characteristic of heat pipe. In designing the equipment, an equal temperature plate with heat
pipe is the maily designed part. By applying the sofi of ANSYS to compute the temperature
distribution of this plate, suck a plate was designed. In this paper, the analysis of the
computing result of simulated temperature distribution in wood sample by using the soft of
ANSYS showed that the measurement of heat conductivity with the designed equipment
accorded with the theory of one-dimension steady heat conduction. Then a test system
involving the equipment was set up.

In this research, the across-grain and the along-grain samptes of broadleaf and conifer,
the samples of redpine and larch of different moisture content, and the samples of different
grain were measured by heat pipe plant equipment. Their heat conductivities in temperature
range from 35°C to 85°C were obtained.

A calculation model was set up which simulates temperature distribution in wood
sample. This model was resolved out by the software of ANSYS. The heat conductivity of
wood was furtherly modified by this model.

The rules of the heat conductivity varying with temperature, moisture content and
wood' s grain was given. There were conclusions as follow: in the temperature range from
room temperature to 100°C, the heat conductivity of wood increases with the increasing
temperature. At 70°C~80°C, the heat conduclivity reaches a peak, and then its value
decreases while temperature grows. At the same temperature, the higher moisture content of
wood was, the bigger the heat conductivity of wood was. As for one wood, the heat

conductivity of across grain sample is |.8~2 times that of along grain sample.

Keywords: state method, heat property, wood, temperature, moisture content
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Bl & R AR R SRR R TR, MR RN, R

REWERAE,

5.0 FREAHE

R AM SR ELBERENTABRE TS TRsE A, STREGIE-H
STIMEAM ZHRFEWE 5.1, 52553,

5.1 g g
iR KEa WHED [ R WYRH | TERE | SKEW
{mm) (mm) (mm}) 7206 HG (%)
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22 g 7N 97.77 99.74 15.14 110.489 103.1304 6.66
AR YN 99.65 99.78 14.96 98.211 88.64525 9.74
W 97.72 99.4 14.78 80.235 73.70387 8.14
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o R 100.12 98.23 15.02 65.602 58.69411 10.53
< 5. 2 #RBUFEM
R KK a WED JERE 6 MR | BFER | SKEW
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(&) (g)
FEEHE 100.22 93.84 15.03 56.323 50.899 9.63
BA 99.76 97.98 14.97 56.238 51.120 9.10
g 18 100.02 99.42 15.14 47.243 42,675 ' 9.67
e 2H 100.34 97.52 15.18 46.986 41.850 10.93
M 3# 98.54 99.90 14.86 47.562 42.459 10.73
5. 3 NS AH
A FE KK a WHED BES MR | BFER | AKEW
{(mm) (mm) (mm) it G & G. (%)
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FEinF 5.4 155,
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(&) ()
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EMAL 24 9995 98.95 14.98 88. 978 110.012 19.12
A 3 H 98.69 99.64 14.76 96. 201 110.12 12.64
AR ARk 100.32 99.52 15.17 99. 349 109. 985 9.67
ERASH 100.12 99.86 15.02 104. 439 113. 521 8
5.5 A B R KEMLR
W KEa RED BEES MR | nBER | SKEW
(men) {mm) {mm) =gt B G (%)
{g) (g)
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AR /R 97.90 99.62 14.76 66.768 53. 615 19.7
LIRS A 100.58 97.36 15.165 67.924 57.219 15.75
AN /R k22 08.86 99.68 15.12 68.853 60. 850 11.62
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HRFE AR A S R SRR A, Fl% 7oL FPHR A
# 5.6
# 5.6 A EISHEMRE
R K& a ®ED JERE & HFaim | MTRER | &k #E
(mm) (mm) (mm) B G & G W
(&) (g) (%)
T RAMEE 99.98 100.02 15.12 67.562 60.65041 10.23
AL 100.10 99.88 14.98 68.256 61.00721 10.62
VU EE R 2L 98.86 99.86 15.04 110.23 99 08575 10.11
7 Fa HEA L 99.76 100.12 15.02 110.86 100.6498 9.21
AR 2L 100.08 98.90 15.12 9925 89.6426 9.68
B 98.94 98.96 14.98 99,31 90.39196 8.98
FntE A £ 100.21 99.86 15.00 65.23 58.81137 9.84
HHh B 100.08 99.88 15.02 66.75 60.56895 9.26
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th, SR R OGEAT R SRR, A ROR I £ AR AR
A& NMREMHEASRENREXRRXL = f[U,), XE DTG 10) XEBH.

ARPAERERE, SRS ST 2 KRFE R, HFH
i fa) s SRR . =R LA RS URRFRIAE AR R R, R
R PER AL UL RR AR TT - F IR 3 AR TE B K45 GB10295—88, #£ 300s
RISt Rl RHEIT I, B3 5 KiEHEABAMREEMRAEEL122N, JFEAE—
A EBEEE AL, B P REREBETE 3% LLN.

PATFAELL 2004. 10. 15 HE/KEER 15. 75% LR IL FIEE 52 i i) 3556 3048 5 51 5>

Hrid R PR SN B AR E Hab8.
=5 7T AEFEMBREXE

B A] Ty T, Ts e | Ty Ts Ty

(s) (T CH CCY ] ereeee (C> CH (C)>
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234561 | 98.073 08.175 08130 | seeeee 62.039 62.076 62.031
2350.12 | 98.085 98.298 08.099 | ren-- 62.058 62.091 62.047
2615.59 | 98.121 08.182 98.152 | ----- 62.050 62.088 62.041
262024 | 98.096 98.167 08132 | seeeee 62.036 62.062 62.035
262556 | 98.102 08.143 098.125 | errer 62.057 62.085 62.052
2733.88 | 98.079 98.195 98.130 | eeerr 62.028 62.051 62.019
2739.25 | 98.105 98.201 98.163 | =----- 62.051 62.078 62.043
2744.62 | 98.099 98.153 98.124 | wee--- 62.020 62.047 62.013

BEAFH IR IR A AT 1, DUHF 3% o tho BT IR TR0 isCORE ) R 9 20T 2, BCRgAR
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FERVS T VR 3. R 1, A 2 FERE 3 KRS NN
g = LY 2 g =, 2, g = 1, 16)12 . KT 1 5
i 2 fyIiR, ﬁﬁ 2 5% 3 H‘]iﬁﬂﬁﬁ'}?ﬂ]%&n 2=twm; g, Af}. 3= 5

—f ggze

5.8 REEMNME

It J8] B 1 HiE 2 B3 XK1 5RHM2 | X2 5&Mm3
1 1wy { iy t g3 Y Yo &= rRE
FAN I Af;, 3
(s) CH C) e €CH C)H
2340.52 98.125 70.099 62.054 28.026 8.045
2345.61 98.142 70.125 62.045 28.017 8.08
2350.12 98.131 70.114 62.033 28.017 8.081
2615.59 98.150 70.101 62.053 28.049 8.048
2620.24 98.139 70.092 62.041 28.047 8.051
2625.56 08.127 70.124 62.061 28.003 8.063
2733.88 98.132 70.120 62.030 28.012 8.090
2739.25 098.155 70.135 62.062 28.02 8.073
2744.62 98.125 70.113 62.027 28.012 8.086

¥ 300s W3R 1, R 2 FEMH 3 FBREXANERDMIZIAN (o) mo
(Fs9a2) maer (F 5230 maer (789810 e (2 582) mins (7 983) mine FOH1 | 5550 2
PSR ER K EMNRME, R 2 5EE 3 HEES NMEFBNMESMNA (Al
2) maxs (AL D) mime (A 1) maxe (A2 3 mine W 300s P 522 H I BR E 5h 4 51
A

3 (tisiﬁl ),,m ™ ).",-..

= x100%
] (tﬁlﬂl )min
_ 98.616—98.125 <100%
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BET (R WEXEYE. HREER SO, BM6kHR rabEda,. MBI
R FRTEE, RN, 2~4 MERNImERE g 0TS,
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58



AR AR R

75 [ A B R A R KR

BRI, 0.33~1.05)/ (g + KD, ZRIBMEH Y 5X107/K~150x107/K.
WEBASRBLRIRD,. H0.6W/ (m«K) ZH. 48R E Y K mam it R4 O
9 #4421 £t THERMOPHSICAL PROPERTIES OF MATTER VOLUME'", 48
B thr1 o i, ST 20C~20CHiE RN SRR GREMN X AN

A=2x107¢ —0.0006¢ +0.7174 (5.1

SHA T AN KB SRER

REA (2.6) ARRAM KRR H

. A0 xur (’b:iﬂz —’wm)
Opem (“ﬂsm ~tya:)
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SAFK 2 HRAERIT T, = 8D SRR, Ay HHIAEB Ly,

Styg, ZIASHREFAIRDFHE, BX QS WTREB. Sy tnmfam M ggs
FHNE 55 M58 HHWNT:

Syy =0.0146m S, =0.0075m

Ly =98.125°C 1,5, =70.113°C 1,5, =62.027°C
_ Dy e _ 98125470113 0o

i 2 2 o

A = 0.5012W/(mek )

t

L EEB{CAR (5.2) WIRFHAER SMAELKR 0.125W/ (m* k), WEK
TR 15.75%MOFE 84 12CHKSHARLE N 0.125W/ (m - k).
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BRAMIKFERE T8, BEEAREGH . EFE Ok F AR R DR
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R E K ANSYS BT it .
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ASKEN 15.75% R AF, 4.3 BBRITIFENERL, ¥ 5.1.4 PR
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ISR SIRIMATIRE: Ady, — Pl MRES BNENRE: AL/t — B

R A L (BN BRI AR XTI E
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Adyy [(7)A (5.5)
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