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of Combustion Furnace
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Abstract

The fire took place in the synthetic heat transfer fluid boiler used in production process of medium
density fiberboard. This study investigated pressure distribution of the first, second and third passes and the
temperature in the fire burner. The boiler’s internal fluid is unsteady due to the out of order inverter. As
the operation continues, the flame’s flow and speed are unsteady. The synthetic heat transfer fluid leak
spouted about 120kg/min in the form of vapor in the early period of the fire. The flame extended to the
second and third passes. The highest temperature of the second and third pass is 1059C and 1007C,
respectively. The synthetic heat transfer fluid spouted through the cracked part of the fire box in the first
pass and accumulated on the turn table. Therefore, it is expected that the temperature of the interior of the
fire box is above 1200C. The temperature of the burner rises to a maximum level several times in a
short period. On account of that, several explosions occur in the fire burner. Pressure distribution at steady
state in combustion furnace is 2~5mAq and pressure distribution at inverter under fault condition in
combustion furnace is 10~-53mAq. The decrement of coil thickness measurement for synthetic heat transfer
fluid boiler is 0~5mm.
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[Fig. 1] Geometry of synthetic heat transfer fluid

boiler and steam boiler
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[Fig. 3] Geometry of synthetic heat transfer
fluid boiler.
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<Table 1> Outflow of synthetic heat transfer fluid

Charging quantity of
Item synthetic heat_transfer
fluid(m®)
Charging quantity of the 26.0
early stage ’
Charging  quantity  of 24
first pass )
Charging  quantity  of 16
second pass )
Charging  quantity  of
first pass, second pas, 75
expansion tank and third )
pass
Charging  quantity of 35
expansion tank )
Charging  quantity of 10
pipe line ’

Outflow time Outflow(L)
2~3minutes after initial fire 1,600~2,000
10minutes after initial fire 5,000
7hour after initial fire 10,000
Charging quantity of first
pass, second pas, expansion 7,500
tank and third pass
Total outflow time : 7hour
and 20minutes 15,000
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[Fig. 9] Pressure distribution at steady state in
combustion furnace.
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[Fig. 10] Pressure distribution at inverter under
fault condition in combustion furnace.
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[Fig. 11] Flame distribution at steady state in
combustion furnace.
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[Fig. 1112 2 deEelA el =2

YeR e 12} S s A elA] shedo]
o} [Fig. 1215 AWE 1370 H ] =

- 1440 -



o e

0%

9

N ooz @ B R

lo og

MDFE A Z3sl=
o A shA] LAY el 91

a2 rfo

(M

@

(€)

ol o o o % om e
i

AT

01 1% JHA 8~18k i‘él‘%ﬁﬂ}x] Ap2aE) 0
RPF €12:3t9jol wEwlo] 7hodse

mio

o2 1o
> 2
ook o

o

il

&1 -

e

=2

o

N

N

2

ofy

H <
s
ay
i
)

2
oo
ol
2
i
dlo
X

w3 thato]

A H ] 12} s 145
97 FEE OﬂUHTrJ 3
Axrdeoz sakshd
o]},

X

>

>
=
K
>
It
U
ko)

AujAl Ry Fdol FA FAVF AERY
2 Fdol T 7rArTh 508 o EA e
ok

u
2
[=]
E
i
gol

kol zHet

References

ANSYS User's Manual(2010). Ver.12.1, ANSYS Inc.

Che heechang(2002). “Introduction to CATIA V57,
Pearson Education Korea Ltd.

James  Shakelford & William  Alexander(1994).
"Material Science and Engineering Hand Book",
CRC Press.

Kim Y. R. & Son B. S.2013). “Temperature and
Flow Velocity Analysis for Fire in Synthetic Heat
Transfer Fluid Boiler”, Fire Sci. Eng., Vol. 27,
No. 5, 19~25.

Kim Y. R-Lee D. M & Kim Y .Z(2012).
“Temperature and Flow Velocity Simulation for
Fire in Synthetic Heat Transfer Fluid Boiler”,
Proceedings of 2012 Spring Annual Conference,
Korean Institute of Fire Science & Engineering,
472~475.

Lee J. S.(2012). “Structural Analysis of Synthetic
Heat Transfer Fluid Boiler”, Journal of the Korea
Academia-Industrial Cooperation Society Vol. 13,
No. 8, 3352~3357.

Lim, T. W. & You, S. S.(2008), A Study on the
microcooling Fin Fabrication Process for Enhancing
Boiling Heat Transfer, Jour. Fish. Mar. Sci. Edu.,
19(3), 366~372.

Lim, T. W.-Park, J. U. & Kim. J. H.(2002). A
Study on Heat Transfer and Pressure Drop in Flow
Boiling of Binary Mixtures in a Uniformly Heated

Horizontal Tube, Jour. Fish. Mar. Sci. Edu., 14(2),
177~190.
Park C, H.(2008). “User Guide of ANSYS

Workbench®, Intervision.

Park, J. U. & Cho, D. H.(2004). A Study on Heat
Transfer Characteristics of Helical Coiled Tube,
Jour. Fish. Mar. Sci. Edu., 16(2), 257~270.

o =EAA - 2014\d 10€¥ 05Y
o AR 1 13} - 20149 11€ 01

22} - 2014 12€9 17¢

o AlAIEAEY 2014 129 18Y

- 1441 -



