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Abstract: The stringent air environment conservation act forced to build an indoor dome for
coal storage. However , it causes some problems due to accumulation of fly ash and harmful
substances inside. To solve this problem, this study analyzed the pattern of internal airflow and
the amount of ventilation for an indoor coal yard. Overall, the airflow inside the indoor coal yard
tended to move to the southwest facing the mountain. In addition, sea-breeze was blowing from
the northern louver window facing the sea, where airflow was flowing in. The total flow rate
flowing into the indoor coal yard was 918,691 m3/h, and the number of natural ventilation per
hour was 0.6 times. Therefore, it is proposed to install a forced ventilation device at the location
where internal air flow is concentrated.

Keywords: Coal power plant, Coal storage shed, Airflow, Coal scattering dust, Natural ventilation

First Author: Hyun-Joung Jo, Tel: +82-042-865-5416, E-mail: Hyunjoung.jo@kepco.co.kr, ORCID: 0000-0000-3992-0432
Corresponding Author: Jin-Hong Lee, Tel: +82-042-821-6678, E-mail: Jinlee@cnu.ac.kr, ORCID: 0000-0003-4195-0259

Received: 1 September, 2022. Revised: 22 September, 2022. Accepted: 26 September, 2022.



L A&

N

o

M ot of
o N
et 1o

o

o

fu

x2

B

-
x b

>
Au)
o3
2 1o

da rlr

it
ot
2,
&

2 Jo

2

A7} oF7
Ol ApedarsA|
et

~ 10
< =
2
[

2

=

& of

=]

e ==

© 2 oox

fo > o
Mo o

oo
xS
=
U

o x
SEEE e

ox &
do 2
N

Me o
=2 L
SES

2 g

i3
1
9 4o

of 1o
o
=
ORI
o e
X
T

z R

=2
2
=3

. oE &
ol
Sk

o
N

Aot @

Aol
A7) 99 Aofshe o= 27 37142

FREY, 098 WYAL Xﬂfﬂﬂh W, 9l
2 37190 BI85 Fof Alofsh W, el 2
BT 0QBYS Fo) Aste} 22 P02 AAY
L o] Slek(Lee & Kim 2016). SHAE-e 4]
S AR Zo] BHol] nhe] 0 QU 8
2 Aojst7] of ek, tel] iAo 9%
F719H0] B2 Bl AT S GBAL Aofdt
w 9let,

U tivkee] S AgIME B 7 ol 7=
3l QA A= e rEAkef o A4 &7

Ql
= AR Al4F 2] WS ARESEAL Qo Al

Figure 1.

The spontaneous ignition of the indoor coal
storage (Lee 2019).

Table 1. CO concentrations of inside the coal storage (Lee
2019).

Case Ratio

The total number
of measurements
(2018.1.1.~1.31)

More than 30ppm
(TWA)

More than 200ppm
(STEL)

1,116 times 100%

428 times 38.5%

28 times 2.5%
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Figure 2. The mimetic diagram of the cell.

Figure 3. Satellite picture of coal shed
in a coal power plant.

Figure 4. Detailed shape of door, window, and louver (Kwon
et al. 2020).
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Table 2. Air current flow evaluation device.

hot wire anemometer
TSI, AVM460

Smoke generator
Antari, Z-10011
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Figure 5. Smoke test location in plane of coal storage.
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Figure 6. Smoke test location by height in cross sectional
view of coal storage.

(b) at the top

(a) at lower level

Figure 7. Smoke test by location.
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Table 3. Photos of smoke tests.

Entrance

Coal surface
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Figure 9. Smoke test for district A.
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Figure 12. As a result of the smoke test in monitor louver.
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Table 4. The results of measuring the airflow distribution
in the indoor coal storage.

MAX AVE MIN
0.14 m/s
Top 0.4 m/s (SD: 0.08) 0 m/s
0.18 m/s
Bottom 0.3m/s (SD: 0.06) 0.05 m/s

Figure 15. Distribution of airflow in the upper and lower part
of the indoor coal storage.

Table 5. The result table of calculating the amount of
ventilation per hour at the indoor coal storage.

East ‘ West ‘ South ‘ North

Louver area (m?) 1.96
Opening ratio (%) 62%
Opening area (m?) 1.2152 m?
Louver number 12 6 60 60
Inlet velocity (m/s) 2 2 0.9 2
Flow (m*/h) 104,993 | 52,497 | 236,235 | 524,966
1,446,221

Volume (m?) (Excluding the volume of coal

-the half of volume of building)

Ventilation

per hour 0.6 time/h
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