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The aim of this study is to assess numerically the consequences of an accidental hy-

drogen explosion at a fueling station (fig. 1) on service personnel protected by a solid wall of 
definite height and width. The power of the explosion depends on the number of destructed 
high-pressure dispensing cylinders. The installed wall can be made of different construction 
materials. The thickness of the wall has to be safe enough to keep the wall itself away from 
the destruction under the forces of the explosion pressure wave. 

 

 
Fig. 1. A scheme of an accident with different power explosion. 
 
A three-dimensional time-dependent mathematical model of a hydrogen-air explo-

sion [1] is used in order to extract the pressure fields (fig. 2). The options of the experiments 
V1-V5 differ with numbers 1-5 of failed cylinders. Automated probit analysis of defining the 
personnel damage probability field is used [2]. 

 

 
Fig. 2. Pressure fields for explosion options V1-V5 since 0.0107 s. 

 
From an initial evaluation of the safety state at the refueling station without a protec-

tive wall, it is concluded that the consequences on the personnel caused by the explosions of 
all amounts of power are unacceptable. An installation of the protective solid wall 10.0 m 
wide and 2.2 m high at a distance of 5.0 m from the explosion epicenter significantly de-
creases the dangerous characteristics of shock-impulse load on the personnel and impact 
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probability to safe levels. To assess the wall resistance to the explosion gas forces, it is as-
sumed that the wall maximum bending force is caused by the distribution of the maximum 
overpressure on its surface (fig. 3). 
 

 
Fig. 3. Wall maximum overpressure: a, b, c, d, e – accident options V1-V5. 
 
Using a technique from the work [3], the total torque force (fig. 4a), the moment of 

wall resistance to bending ( Fig. 4b), and the dependences of the minimum allowable wall 
thickness for different construction materials of its manufacture are obtained (fig. 4c). 

 

 
Fig. 4. Wall stress characteristics for different materials: a – total bending mo-

mentum; b – the minimum required momentum resistance; c –safe wall thickness. 
 

The suggested in the work developed computer technology allows to carry out an au-
tomated analysis of the safety state parameters at the hydrogen fueling station and to make a 
comparative analysis of the effectiveness and stress resistance of different types of protective 
facilities without their destruction in the accident hydrogen explosion conditions. 
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