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Heat of Combustion Experiment Based on the Ratio of Moisture
Content of Infected and Non-Infected Bursaphelenchus Xylophilus
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Abstract This study compared and analyzed the thermal characteristics based on the ratio of moisture content
of infected and non-infected Bursaphelenchus Xylophilus by heat of combustion experiment. The experiment
results are as follows. The analysisresult of the ratio of water content shows that 19.92% on average for
infected Bursaphelenchus Xylophilus and 26.27% for non-infected which decreases water content as the size of
conduction, convection, and radiant heat increases in case of fire. As the vaporization of the moisture content
accelerates, the average moisture content is reached, and the result is contrary to the thermal characteristics of
the wood that the moisture content is not ignited by a heat source when the moisture content is under 15%.
The combustion heat analysis result showed that infected and non-infected Bursaphelenchus Xylophilus had no
significant difference in combustion heat at about 3%. However, it shows that combustion heat is higher than
other species. In conclusion, decreasing in moisture content based on the increasing conduction, convection, and
radiant heat is one of the direct causes of ignition, and the lower the moisture content, the faster the fire
spreads.

Infected Bursaphelenchus Xylophilus(IBX), Non-Infected Bursaphelenchus Xylophilus(NBX),
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Figure 3. Infected pine trees by piling up terms

- 447 -



Heat of Combustion Experiment Based on the Ratio of Moisture Content of Infected and Non—Infected Bursaphelenchus Xylophilus

Kl

E|
ok

ol

<

il
o
oo
H

—_
o

£}
3R

= 9

|

3

122 9] vlaiEAsto] AbashA] o

] o
R

&
=

oF

TR

]
A

o

o

oY
o

kvl

X
N

ol
TR

i
A=

T

=y

ol

Figure 3, Figure 4%}

=
55

247} 1 kgel A

=

=1
T=

ol

N

B

Fol7h =)

A

[¢}

5}

9,]

°|

)]

o

o

g

.

w

o

N

o]m Table 3% 2t}

BR
7U.

1

19.92%, Hl

Fhae 2627%2 B4 HAT W

o)
o
o

13
=

]
A

-

4
B

]

T
T

Ak

el
XO

0

X

o

~E

o

el

Ao}
]
o,

EEEE
SEERE

2]
861.87 kcal/kg,

)

4

9
017.33 kcal/kg=

el
__rL

A
Ze

p

T

]

o

o

.

o FE R FelA

Figure 4. Non-infected pine

= A

A=}
T}’\jl

)

5

)

=]
s
[e=]

=

o 2oy

Nl

T 4939.60 keal/kg

[}

A

I

A

A

q

Z
ol

A 710l A €]

L
L

o] 717] ojr] ol

o

ToH

i
-

o

H

ot

7ol
b
<k
il
7ol
5l

3
K

14

(keal/kg)

b
4
B

Table. 3 Water content and calorific value by piling up terms

H
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5337.67
4,780.33
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4717
4,674
4,690
5,016

23]
4811
534
4,781
4684
47701
5,024

43810
5,343
47783
4688
4711
5,012

1827
22.87
2390
1813
1643
19.92
26.27
- 448 -

39
22
231
178
16.1
%6

173

23
184
29
234
182
164
2.1

237
184
168
271

191




The Journal of the Convergence on Culture Technology (JCCT)
Vol. 7, No. 2, pp.443—451, May 31, 2021. pISSN 2384—0358, eISSN 2384—-0366

Al ko]

Ard B4 gow Ha Aol Heh 2ol

o))
M

B

ki3

Hrg gl o

3
=

R LI

Hi A #ZsEa I da

A
H

ol
youl
Al

3

=
AaEX

[¢]

Blth webr 2 7hAdEa A

It age=

[}
RS

BEE B

L

L

etz e

oA = gt
[e)

E, ofy
T WP

® o

i
o

i

1A dd 1A

s

Ael #ge 7

o

]

T 19.92%

€]

]

L

jlf

EAdy Egow FIaEH M,

To
el

oF

T
o]

o
o
N

o,

CO, CO,, 12aL

717}

A

3

R NI

T

Z_l

o WA 2

=2

(e

Ag
717 AdFE A

o
=

Fol

o

L]
o o

[

Sh=1

Z
L

= o

il

L

SAEHen 9] a7
5

=
T

o

=

EAH 02 10 cm °]

T=

]

}o

=
=

4

Tgulel

A %

i

ks)
el

E

9/]

ol

ol

JoluR e Ao A7 AR 20 cmolA

o

Ae F7 A4 1~2 mmoldil &

I FAZ A% 20 mmolH<d

a8

=)

A7

e}

A
[e}

A7 o o

ol
==}

2]

p

L

EEEREER
shelol Aol BA}
of 2bgiol A

O

‘#_.n_wo

o)

H71 %= e [26]

EEE

=
=

o =A7]

pi
=

L

T

o}
A

L

ok
TS

35 A

)
Zy

pol %

°

o] ¢

L

L

slol A

[e

Bape 27)7)

A

el Hmrb whEA Y " Aow A}

il
T

sk
E3

! st
- 449 -

3

o

]

S
AN

w2 7]

Aol



Heat of Combustion Experiment Based on the Ratio of Moisture Content of Infected and Non—Infected Bursaphelenchus Xylophilus

(2) A2 24
e Avy= o 4861.87 keal/kg, ¥l 74
U= 5017.33 kealkg® 7 @ &3 ]
o v BAgle] =2 FAE Bt
v ] v e 2o ddadol
olf= Al WA = ERfe] A
s

FAHH desA Al v
A FHA] A o
o) Z7kel whe ¥ FH8
Z] 2 0]

=
449 9] dv= AL

2 o
oft _m%ﬂl
lo,

ool oMo e Ry
>

FF A9 7Y
Aol sA Bk Q)
e ATd Bast gk

References

[1] https://hankookilbo.com/News/Read/  2015.04.05.
17:37.

[2] Byung-doo Lee, Hyung-ho Kim, Si-Young
Lee.(2001). Analyzing Spread Rate of Samcheok
Forest Fire Broken out in 2000 Using GIS. Jour.
Korean For. Soc. 90(6), 781-787.

[3] Sung-Chul KANG, Myoung-Soo WON, Suk-Hee
YOON. (2016). Large Fire Forecasting Depending
on the Changing Wind Speed and Effective
Humidity in Korean Red Pine Forests Through
a Case Study. Journal of the Korean Association
of Geographic Information Studies, 19(4),
146-156.
https://doi.org/10.11108/kagis.2016.19.4.146

[4] Dong-Hyun Kim, Jang-Hwan Kim, Eung-Sik
Kim, (2010). The Study on Experimental Method
of Smoldering Ground Fire in Forest Fire. J. of
Korean Institute of Fire Sci. & Eng. 24(6), 1-6.

[6] kim sung yong, Hee young Ahn, Chun Geun
Kwon, Byung-doo Lee. (2016). The Effect of the
Changes in Wind Velocity and Slope on Forest
Fire Behavior in Pinus densiflora Stands.
Crisisonomy 12(11), 27-36.

[6] Ye—eun Lee, Jeong-Ki Kim, Cheol-An Bang,
Song-Hee Han, Chun-Geun Kwon. (2020). An
Experimental Study on the  Combustion
Characteristics of Pinus densiflora Surface Layer
by Slope Condition. Crisisonomy. 16(6), 85-95.

[7] Y. S. Kim, M. S. Won, S. H Youn. (2015). Fuel
Type Classification of Pinus rigida and Pinus

koraiensis Forest Stand in South Korea,Center
for Forest & Clim, 121-125.

[8] Kim, Dong Hyun, Takeyoshi Tanaka Lee
Myung Bo, Kim, Kwanl II. (2009). Study on the
flame height definition in Forest. Fire Science
and engineering, 365-371.

[9] Park, Young-Ju'lee, Hae-Pyeong. (2010).
Thermal Characteristics of Living Leaves in
Pinus Densiflora with Heat Flux. Journal of the
Korean Society of Hazard Mitigation. 10(5),
75-82.

[10] Chan-Ho Yeom, "A Study on prevention of
Forest Fires of Adjacent Forest Facilities.”
Doctoral Dissertation in Korea, Graduate School
of Disaster Prevention, Kangwon National
University, 2019. 27-30

[11] Kim, Dong Hyun, Takeyoshi Tanaka, Keisuke
Himoto, Lee Myung Bo, Kim, Kwanl 1. (2008).
A Numerical Study of 1-D Surface Flame
Spread Model - Based on a Flatland Conditions
- J. of Korean Institute of Fire Sci. & Eng,
22(2), 63-69.

[12] Haepyeong Lee, Youngju Park. "A Study on
Mapping Forest Fire Risk Using Combustion
Characteristic of Forest Fuels : Focusing on
Samcheok in Gangwon-do.”  Journal of The
Korean Society of Disaster Information 13.3
(2017): 296-304.
https://doi.org/10.15683/kosdi.2017.09.30.296

[13] Si-Young Lee, Myung-Woog Lee, Chan-Ho
Yeom, Chun-Geun Kwon, Hae-Pyeong Lee,
(2009). Comparative Analysis of Forest Fire
Danger Rating on Forest Characteristics of
Thinning Area and Non-thinning Area on Forest
Fire Bumnt Area. ]. of Korean Institute of Fire
Sci. & Eng. 23(4), 32-39.

[14] Oh, Jin Youl, Park, Young Ju, Lee Si-Young,
Lee, HaePyeong, (20100 A Study on the
Combustion Characteristics for Pine Cones by
Species. Proceedings of the Korea Institute of
Fire Science and Engineering Conference 2010,
429 - 432.

[15] Sung Yong Kim , Suk-Hee Yoon, Lee
Byungdoo, Young Jin Lee. Mina Jang, YouSeung
Kim(2015). Comparison of Forest Fire Potential
Hazards for Pinus Densiflora and Pinus
Koraiensis Stands. Crisisonomy. 11(11), 261-276.

[16] Kim Jong-won. (2005). What is the problem
with pine nematodes and pine trees in Korea
seen through forest fires on the east coast.
Journal of Ecology and Environment, 28(2),

- 450 -


https://hankookilbo.com/News/Read/

The Journal of the Convergence on Culture Technology (JCCT)
Vol. 7, No. 2, pp.443—451, May 31, 2021. pISSN 2384—0358, eISSN 2384—-0366

113-120.

[17] Dahee Kim, Seojin Kim, Chaewon Kim,
Eunjoung Nam, Hyungwhan An, (2015). A Study
on a Physical Hazardous Proper ties for
Flammable Flower and Resin powder. The
Korean Institute of Gas, 132-132.

[18] Byungdoo Lee, Jungeun Song, Myungbo Lee,
Joosang Chung, (2008) The Relationship between
Characteristics of Forest Fires and Spatial
Patterns of Forest Types by the Ecoregions of
South Korea. Jour. Korean For. Soc. 97(1), 1-9.

[19] Lee Si-Young, Lee, Hae-Pyeong. (2006).
Analysis of Forest Fire Occurrence in Korea. ].
of Korean Institute of Fire Sci, 20(2), 54-63.

[20] Newsis 2016.10.09

[21] Ha-Sung, Kong, Choi Young-young, Fire
Protection Theory, Yes Media (2018), 2-15.

[22] Youngjin Kwon And 5 others, Architecture and
fire, assimilation technology (2006), 167

[23] Byungdoo Lee, Si-Young Lee, Joo-Sang Chung,
(2006) The Behavior Characteristics of the 2005
Yangyang Forest Fire, ]. of Korean Institute of
Fire Sci.,, 19(4), 1-6.

[24] Hong-Keung Song, Jae-Kwang Kim,
(1994)Essential Oil Components of Leaves and
Resins from Pinus densiflora and Pinus
koraiensis. Journal of the Korean wood science
and technology. 22(3), 55-67.

[25] Lee Byeong-geun (20050 New  Forest
Engineering. Yeungnam University Press

[26] Chung-k Kim, (1998) Study on the radiant
heat transfer of fire, Fire protection technology,
25, 13-17.

[27] Sungho Hyun, Changwoo Lee, Sihwan Cha
(2003) Fire Protection Explosion Protection
Engineering. Shinkwang Cultural History 10-47.

- 451 -



