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ʆʙʲʝʜʠʥʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʈɸʅ, 

 

ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

ɺʦʩʧʣʘʤʝʥʝʥʠʝ ʛʘʟʦʚ: ʧʨʦʙʣʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 



ɺʦʩʧʣʘʤʝʥʝʥʠʝ 

ʂʘʢ ʫʩʢʦʨʠʪʴ? 

ʂʘʢ ʟʘʤʝʜʣʠʪʴ? 

ʇʝʨʩʧʝʢʪʠʚʥʳʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ 

ɹʝʟʦʧʘʩʥʦʩʪʴ 

Å ɺʦʜʦʨʦʜ 

Å ɸʮʝʪʠʣʝʥ 



ɺʦʧʨʦʩʳ 

Å1. ʏʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʩʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʷ 
ʭʦʣʦʜʥʦʛʦ ʚʦʜʦʨʦʜʘ ʧʨʠ ʫʪʝʯʢʝ ʚ ʦʪʢʨʳʪʦʝ 
ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʣʠ ʚ ʢʘʥʘʣ? 

Å2. ʄʦʞʥʦ ʣʠ ʭʨʘʥʠʪʴ ʘʮʝʪʠʣʝʥ ʚ ʙʘʣʣʦʥʝ ʚ 
ʢʦʣʠʯʝʩʪʚʝ ʚ 2 ʨʘʟʘ ʧʨʝʚʳʰʘʶʱʝʤ ʦʙʳʯʥʦʝ? 

Å3. ʄʦʞʥʦ ʣʠ ʩʚʠʩʪʢʦʤ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʣʠ 
ʟʘʜʝʨʞʘʪʴ ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʠ ʜʝʪʦʥʘʮʠʶ? 

Å4. ʂʘʢ ʧʦʚʣʠʷʶʪ ʤʝʩʪʥʳʝ ʩʫʞʝʥʠʷ ʠʣʠ ʫʰʠʨʝʥʠʷ 
ʢʘʥʘʣʘ ʥʘ ʧʝʨʝʭʦʜ ʛʦʨʝʥʠʷ ʚ ʜʝʪʦʥʘʮʠʶ ? 

Å5. ʄʦʞʥʦ ʣʠ ʚ 2 ʨʘʟʘ ʩʥʠʟʠʪʴ ʵʥʝʨʛʠʶ 
ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʜʝʪʦʥʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʤʘʛʥʠʪʥʦʛʦ 
ʧʦʣʷ? 

 



 
1. ʏʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ 

ʩʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʷ ʭʦʣʦʜʥʦʛʦ 

ʚʦʜʦʨʦʜʘ ʧʨʠ ʫʪʝʯʢʝ ʚ ʦʪʢʨʳʪʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʣʠ ʚ ʢʘʥʘʣ? 

 

1. ʉʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʝ ʚʦʜʦʨʦʜʘ 



ɺʦʜʦʨʦʜ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ 

ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʪʦʧʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʥʠʟʢʘʷ ʧʣʦʪʥʦʩʪʴ 

ʭʨʘʥʝʥʠʝ ʚʦʜʦʨʦʜʘ ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ 

 

ʐʠʨʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʝ ʧʨʝʜʝʣʳ ʚʦʩʧʣʘʤʝʥʝʥʠʷ 

 3,3ï81,5 % 



700 ʘʪʤ !!!!  

QUANTUM Technologies WorldWide, Inc 



ʀʩʪʦʯʥʠʢ ʚʦʟʛʦʨʘʥʠʷ ʅʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʩ ʚʦʜʦʨʦʜʦʤ 

ʏʠʩʣʦ % 

ʇʦʜʞʦʛ 0 0 

ʉʦʫʜʘʨʝʥʠʝ 2 2.5 

ʇʣʘʤʷ 3 3.7 

ʈʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 2 2.5 

ʕʣʝʢʪʨʠʯʝʩʪʚʦ 2 2.5 

ʊʨʝʥʠʝ 2 2.5 

ʀʩʪʦʯʥʠʢ ʥʝ ʚʳʷʚʣʝʥ 70 86.3 

ɺʩʝʛʦ 81 100.0 

Astbury G.R., Hawksworth S.J., 2005.  

ʅʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʩ ʚʦʜʦʨʦʜʦʤ 



Related works 

Compression ignition, Joule-Thomson expansion, diffusion 

ignition  and hot surface ignition are unlikely ignition 

mechanisms for most accidental releases of hydrogen at 

ambient temperature.ò  

???? 

 
Astbury G.R., & Hawksworth S.J. (2005). Spontaneous ignition of hydrogen 

leaks: A review of postulated mechanisms. In Proc. of The International 

Conference on Hydrogen Safety, Pisa. 

 

 



ʇʨʝʜʧʦʩʳʣʢʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 
çself-ignition in a hydrogen jet is impossibleè 

P = 40 MPa; R = 1 mm 

 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʩʪʨʫʠ ʧʨʠ ʠʩʪʝʯʝʥʠʠ 

ʚʦʜʦʨʦʜʘ ʚ ʘʪʤʦʩʬʝʨʫ. ɼʘʚʣʝʥʠʝ ʚ ʙʘʣʣʦʥʝ ï 400 ʘʪʤ. ʈʘʜʠʫʩ ʚʳʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ï 1 ʤʤ. 

 

(Liu Y.-F., Tsuboi N., Sato H., Higashino F., Hayashi A.K. // In Proc. of The 20th International Colloquium on the 

Dynamics of Explosions and Reacting Systems, Montreal, Canada. 2005) 

2 ʤʢʩ 10 ʤʢʩ 100 ʤʢʩ 



Streak record and schlieren 

photographs of impulse jet 

formation 



ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

Å ʇʦʣʥʘʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʝ ʅʘʚʴʝ-ʉʪʦʢʩʘ ʜʣʷ 

ʤʫʣʴʪʠʢʦʤʧʦʥʝʥʪʥʦʡ ʩʤʝʩʠ ʛʘʟʦʚ  

 

Å ɼʝʪʘʣʴʥʘʷ ʢʠʥʝʪʠʢʘ ʦʢʠʩʣʝʥʠʷ ʚʦʜʦʨʦʜʘ  

(21 ʨʝʘʢʮʠʷ, 11 ʢʦʤʧʦʥʝʥʪ Miller J.A., Bowman C.I.)  

 

Å ʋʯʠʪʳʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʚʷʟʢʦʩʪʠ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 

 

Å ʉʭʝʤʘ ɻʦʜʫʥʦʚʘ  

 

Å ɼʣʷ ʚʳʯʠʩʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʘʢʝʪʳ CHEMKIN ʠ  FLUENT  



Temperature distribution along the jet 
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P0 = 400 atm 

d = 4 mm 

t = 8Õs 

Concentrations of species along the jet 



Calculated H2O concentration distribution related to the H2O 

concentration in fully combusted mixture 

Z , X ï distance from the orifice along and normal to the flow direction. Isolines 1-4 

correspond to 70, 30, 10, and 2% respectively. t = 8 ɛs 


