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Abstract Uses of fossil fuels like coal and oil increases with industrial development, and problems like abnormal
climate come up as greenhouse gas increases. Accordingly, studies are actively conducted on eco-friendly renewable
energy as a replacement for the main resources, and especially, wood pellets with high thermal efficiency are in the
limelight as an alternative fuel in thermal power stations and gas boilers. However, despite a constant increase in their
usage, few studies are conducted on their risks like fire and spontaneous combustion. Thus, this study found the
auto-ignition temperature and critical ignition temperature of wood pellets with a change in flow rate in a thermostatic
bath, using a sample vessel with 20 cm in length, 20 cm in height and 14 cm in thickness to predict their ignition
characteristics. Consequently, at the flow rate of 0 NL/min, as the core temperature of the sample increased to higher
than the ambient temperature, they ignited at 153 C, when the critical ignition temperature was 152.5 C. At the flow
rates of 0.5 NL/min and 1.0 NL/min, it was 149.5 C, and at the flow rate of 1.5 NL/min, it was 147.5 C.
Consequently, at the same storage, the more the flow rate, the lower the critical ignition temperature became.
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As air

. Min.
dnéd 4300 4,680
basis

Gross As Min

calorific dried kcal/kg ) 4,530

. 4,200
value basis
As
. Min.
recelYed 4,100 4,300
basis
Net calorific value* Yowt Min. 3,940
3,900 ’
Max.
Chlorine*** Yowt oAg)s( 0.03
Max.
Sulphur*** %wt oAg)s( 0.03
Nitrogen*** Yowt Max. 0.5
0.5
Hydrogen** Yowt Report 6.22
Ash fusion o Min.
temperature c 1,150 1211
Max. Less
As meke 10 than 0.5
Max. Less
o meke 0.5 than 0.1
Max.
Cr mg/kg 10 6
Max.
Trace Cu mg/kg 10 5
element Max. Less
i me/ke 10 than 1
Max. Less
Hg me/ke 0.05 than 0.01
. Max.
Ni mg/kg 10 3
Max.
Zn mg/kg 100 12
Biomass** Yowt Max. 95.7
90
DNA test Negative Negative
* As received basis
** As dried basis
*** As Air dried basis

3.2 A=A [16]

APFAE Fig. 1o Uehilen ez, S,
SEAVEA, FEA, LE7IEFA, ARETVIR H
Atk GF w3 Fgexe U84 27 L (4] 30 em
x 0] 30 cm x % 30 cm)& #7©] 10 em¢$! Siroccco
fang F2ee] el SEEES ARG FA8]

718 oo, 220 HEsHE 22S
FHd) 1200 T7HA 7FEAE 5= & BIE(1.5 kW x 5
ca)E AASATE 22 el e w7l WE 4

et Feflo] 9] oJaf AA Lol H]5}o] 144394
257 B8 U AF02 Bo| A ek e
2ol AHET QAT AR FHLmS) FHLES

592

3

Aofslrl & AREERloH, 2%
Chromel-Alumel 2 ¥ 27 035 mme EHNE A=
8719 FAF| dA|stlon, T ez e] WY
Al 5879 Atolel] MA|3FAT). 2 EA]%A]= Konics
9] model EC-5600< AM&sto] WS A% F9 B
AojatHon, ol5 A=) Hlw3 S
o 2L 2% zpolof o3 7FHB|H 5709 ARAE Al
o] 29X E Algste] el F-2¥ W
on-off EFJO & AoJste® slgict. FrEAE
SHIMADZU®| A A %¥ model SPG-120S2 A}-&-3}o
371E FHEE ATk REVERA =
d Mo 7]55= model 41515

gt

2249 LEE A% 0w 7]

A=

|

] ?l LT E x

o3l

(e]
=

|

AEe

i

Yoko gawa
Apg-3fed

LA

%
A ZH

=7 o] 20 cm, 0] 20 cm, 7 14
o2 Fege] T EE 3}
% 300 mesh®] &= /\}
ol HA 33

qapoz vag A

Y

ofd)e

@D Electric furnace
Sample

® Relay switch
(@ Sirocco fan

@ Cold junction ® Heater
@ Program controller © Fan
®

Temperature recorder (0 Chromel-alumel thermocouple

Fig. 1. Schematic diagram of experimental apparatus for
spontaneous ignition temperature
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Fig. 2. The relationship between the temperature and
time of wood pellets with a 14 cm vessel at 152
C when the flow rate was 0 NL/min
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Fig. 3. The relationship between the temperature and
time of wood pellets with a 14 cm vessel at 153
C when the flow rate was 0 NL/min
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Fig. 4. The relationship between the temperature and
time of wood pellets with a 14 cm vessel at 149
C when the flow rate was 0.5 NL/min
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Fig. 5. The relationship between the temperature and

time of wood pellets with a 14 cm vessel at 150
C when the flow rate was 0.5 NL/min

4.3 fr&o] 1.0 NL/min¥Q v =3l
Fig 6, 791= A& €719 F77} 14 em¥
< 1.0 NUmin2.2 43-& 85 A 0= Fig. 62> 149 C
ol A vk} 6191 oH, Fig. 7+ 150 CollA] &3} A}
Yehfeh 3 Wk}l 2501 149 T} Bjds} 2%
150 Co) H2% 1495 Co] W33 A L2 &}

S ==

o
3

=

Q]

Rus

B MU 2o ofy

500

20x20x14 cm
(LNL/min)

8

g

g

Temperature{'C)

Sample temperature

g

—-— Ambient temperature
Setting temperature

0 t t t f f f
75 100 125 150

Time(hr)

Fig. 6. The relationship between the temperature and
time of wood pellets with a 14 cm vessel at 149
C when the flow rate was 1.0 NL/min
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Fig. 7. The relationship between the temperature and
time of wood pellets with a 14 cm vessel at 150
C when the flow rate was 1.0 NL/min
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Fig. 8. The relationship between the temperature and
time of wood pellets with a 14 cm vessel at 147
C when the flow rate was 1.5 NL/min
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