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ABSTRACT

Objectives: The correlation between the size of a leak hole, the volume of the leakage, and the range of
influence was investigated for a hydrochloric acid tank-lorry.

Methods: For the case of a tank-lorry chemical accident, KORA (Korea Off-site Risk Assessment Supporting
Tool) was used to predict the leak rate and the range of influence according to the size of the leak hole. The
correlation was studied using R.

Results: As a result of analyzing the leak rate change according to the leak hole size in a 35% hydrochloric acid
tank-lorry, as the size of the leak hole increased from 1 to 100 mm, the leak rate increased from 0.008 to 83.94
kg/sec, following the power function. As a result of calculating the range of influence under conditions ranging
from 1 to 100 mm in size and 10 to 60 minutes of leakage time, it was found that the range spanned from a
minimum of 5.4 m to a maximum of 307.9 m. As a result of multiple regression analysis using R, the quadratic
function model best explained the correlation between the size of the leak hole, the leak time, and the range of
influence with an adjected coefficient of determination of 0.97 and a root mean square error of 22.33.

Conclusion: If a correlation database for the size of a leak hole is accumulated for various substances and under
various conditions, the amount of leakage and the range of influence can easily be calculated, facilitating field
response activities.
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Fig. 1. Specifications of tank-lorry (unit: mm)

Table 1. Leak rate as a function of leak hole size change
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Table 2. Polynomial regression analysis result
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Fig. 2. Polynomial regression analysis graph
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Table 3. Influence extent of damage estimated from hydrochloric acid (35%) accident modeling (unit: m)

Time
Leakage 10 min 20 min 30 min 40 min 50 min 60 min
hole size
1 mm 54 55 56 5.7 5.8 6.6
2 mm 57 8.6 11.4 13.6 15.4 17.1
3 mm 9.4 145 183 214 24.1 26.6
4 mm 13.6 20.0 24.9 29.1 327 36.0
5 mm 17.5 255 31.6 36.8 413 455
6 mm 214 30.9 383 445 50.0 55.1
7 mm 252 36.4 450 523 589 64.8
8 mm 29.1 418 51.8 60.2 67.8 74.6
9 mm 329 473 58.6 682 76.8 84.6
10 mm 36.8 529 65.5 763 85.9 94.7
20 mm 763 110.6 137.9 161.6 182.9 202.7
30 mm 117.9 1725 216.7 255.4 290.7 307.9
40 mm 161.6 238.7 301.8 307.9 307.9 307.9
50 mm 207.4 307.9 307.9 307.9 307.9 307.9
60 mm 255.4 307.9 307.9 307.9 307.9 307.9
70 mm 305.5 307.9 307.9 307.9 307.9 307.9
80 mm 307.9 307.9 307.9 307.9 307.9 307.9
90 mm 307.9 307.9 307.9 307.9 307.9 307.9
100 mm 307.9 307.9 307.9 307.9 307.9 307.9
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