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Study on Overpressure and Disaster Distance of Wood Dust
Explosion Based on TNT Equivalent Method
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Abstract: To quickly assess the overpressure and disaster distance of wood dust explosion, the
TNT equivalent method was used to predict the overpressure value of wood dust explosion. The
explosion pressure maximum of wood dust was simulated using ANSYS/LS-DYNA. The
experimental results show that when the initial pressure is 0 MPa and the dust concentration is
750 g/m’, the error between simulated values and experimental values is within 10%; When the
initial pressure is 0. 101 MPa and the dust concentration is 730 g/m’, the error between the
calculated value and the experimental value is 2. 44%, the error between the simulated value and
the experimental value is within 7%, and the error between the simulated value and the calculated
value is within 8%. It proves that the TNT equivalent method is applicable for predicting the
overpressure of wood dust explosion with or without standard atmospheric pressure. Based on the
TNT equivalent method, the distribution of dust explosion overpressure in buildings was
estimated, and the thresholds for casualties and building damage were analyzed. The research
conclusion provides a reference basis for disaster prevention and mitigation measures such as the
safe distance determination of hazardous areas for wood dust explosion.

Key words: TNT equivalent method; explosion overpressure; wood dust; ANSYS/LS-DYNA;
safe distance
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Fig. 1 Pressure change during wood dust explosion
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Fig.2 TG-DSC curves of wood dust

2.3 MH. . ZR M RHERFR ST R

BOH BB, KE 25 SR A MAT _HIGH
EXPLOSIVE_BURN"™'#4 s} 7 | 48 25 1k J) p I
BN AR PN RE SR XA R VY G £ R TWLP
(Jones—Wilkins—Le ) IR 2% J7 B2 il LLdi i . JWL IR
IR

_ _ @ R _ 0wy OF
p—A(l R]V)E +B(1 RZV)E + V.(6)

K. 4,B,R, R, ok IWLIRE T FE S5k, HAA
H LI T 2 s E W KEZS N BE s VR 24 BT AR XA
F1EH T INTHEZ S50

F1 INTHEAHRSH

Table 1 Material parameters of TNT explosive
po/(kg-m™) v(m-s™) Ppe/GPa A/GPa B/GPa R, R, 0] E/GPa
1583 6 830 19. 4 307 3. 898 4.485 0.79 0.3 6.968 4
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Table 2 Material parameters of air

p/(kg-m”) C/MPa C, C, C,

C, C, C, E/Pa v

1.290 -0.1 0 0 0

0.4 0.4 0 2.5 1
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Table 3 Material parameters of 304 stainless steel
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Table 4 Grid independence verification

RIS IS /mm AR B0 BN ) /MPa
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Table 5 Pressure values and errors for each grid unit
P H 2o AebR/em BT J1/MPa S I ) /MPa BREY%
H246008 (11.85,0,11. 85) 0.728 0. 68 7. 06
H253751 (0,0,16.25) 0. 650 0. 68 4.41
H766896 (0,11. 85,11. 85) 0.732 0. 68 7. 64
H244680 (0,16.25,0) 0. 651 0. 68 4.26
H766831 (11. 85,11. 85,0) 0. 744 0. 68 9.41
H253730 (16.25,0,0) 0. 643 0. 68 5.44
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Fig. 8 Monitoring grid pressure curves
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Table 6 Monitoring grid simulated pressure values, experimental values, and calculated values

- - o T v

MRS dnem B P R MPa v R MPa B2
H248541 (0,15,7.3) 0. 696 0. 656 6.10 0.672 3.57
H248450 (7.3,15,0) 0. 697 0. 656 6.25 0.672 3.72
H575547 (0,7.3,15) 0. 620 0. 656 5.49 0. 672 7.73
H897373 (15,7. 3,0) 0. 623 0. 656 5.03 0. 672 7.29
H897264 (7.3,0,15) 0. 690 0. 656 5.18 0. 672 2.68
H575512 (15,0,7.3) 0. 635 0. 656 3.20 0. 672 5.50
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Fig. 9 Explosion overpressure at different positions
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Table 7 The overpressure values of vulnerable
buildings and personnel under the maximum
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