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A study of dike design considering a leakage accident and

velocity at an open hole of methanol storage tank

Won Jae Lee

Department of Safety Engineering,

Pukyong National University

Abstract

Methanol, a typical hazardous chemical, is being used in industrial
sites for more materials -such as solvents and biodiesel. However,
methanol is highly toxic to the human body and flammable, which can
cause fire or explosion, which requires attention during storage and
handling. Due to the hazards and risks of methanol, leakage prevention
measures and extent of damage effects are studied that have been
strengthened and specialized in storage and handling facilities. However,
most of the research focuses on qualitative measures such as early

detection, evacuation and control of the accident. For this reason,



various accident simulations and safety device modeling are required to
quantitatively calculate leakage volume and extent of damage before
methanol leakage accident and to establish and verify accurate

countermeasures.

In this study, the leakage rate is calculated according to the diameter
and height of the leak source in the storage tank of methanol, which is
used as a material in the biodiesel process, and the leakage trajectory

of methanol is used to calculate the leakage velocity.

The research method calculates the leakage trajectory by comparing
the actual operation pressure of the methanol storage tank with the
various operation pressure, and evaluates the validity of this Regulation
and presents the plan for future actions. As a simulation tool,
MATLAB is wused to calculate differential spinning techniques

effectively.

Key Words : Methanol, MATLAB
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- Vol(m?*) : 300.4
- Demension(mm) : ID 7303 x H 7315

Tank Desi
an esign Operation Temp’ : 20 C

Operation Press’ :1 atm

Dike Design - R 12300 x L 12300 X H 3000
Table 2. The Methanol Storage Tank & Dike Design




7.3m

2.5m A

7

12.3m
Figure 2. Between The Methanol Storage Tank wall and Dike



tol mlgkeo] 9

°

g Aule

s AFRac =77k 24

2) F&7Y 94

3) WrAle] $1A]

5
o]
3ol
,_—ll.

%0 _aé wmo _aé
~ b oo B R
el < ° =
=) oy
T 5 | ST B
Woomg . CCTE
70 ,Ul =T
° o X A
of %o BL oy
X = I
:i N %0 Iy oﬁ ) Bo
o] e . -
FNNTT AN Joo
do Bp'H G
— 0
S N 2 5 R
: 4 A
o = o
&o I o H Jl 00
o o ool
% S L =
= M ~ K
—x N . u
L W (ny T
Mo = £ HLL oo
= %
T s/ L o M i+
hm zT — _sz
»AO i 0 t fite) ] T
R B IS
o= R ﬂ
0
moox % I
BN B = M
%0 .0 D NS
v oo R b K
BE | Y

ol

o

& 23

A



2.3 Torricelli’s theorem
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Figure 5. The mathematical model of the Sphere Storage tank
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Table 3. Matlab Simulations Input data

Data Value

Gravity 981 m’/s
radius of tank 3.6 m
Operation pressure 1 atm
Operation Temperature 20 C
Atmospheric pressure 1 atm
Length of tank 73 m

Hole Height 3/ 35/ 4/ 45/
50/ 55/ 6.0/ 65/ 7 m
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Table 4. Maximun leakage velocities according to various height
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: ng Maxim
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6.5 4.00
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o 6.74
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The distance between a ground and a tank wall (m)

Fig 7. The trajectory of Methanol with Dike according to various

height of an opening hole. (1 atm)
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