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p=pl(t) (4)
PW g = PRT (5)
N
D>vi= (6)
i=1
‘Der=DL+ DT, K= KL+ K7+ Kg; P ; Po ' p ;
u v Yi i (] i ; Qi i ;
D eff DL DT KL KT
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23
(Stickler 0K
= [Q 39K mexp (Ei/RT) + Q 8K nexp (E2/RT) W (7)
cKo= 3 7x 10's 5 Ei= 74109 9Q)/mol; K= 1 46% 10°s % E»,= 252476 1J/mol;W
( 41y
(1) CnHo+ (”21+ %)Oz—»mCO+ gﬁ’zo; (2) CO+OH=——CO2+ H;
(3) OH+H~—HO+H; (4 Oz H<—OH+O;
(5 O+ H~—OH+ H; (6) O+ HO ~——OH+ OH;
(7) H+H+M ~—HtM;  (8) O+O0+M <—0M;
(9 O+H+M <—OH+M;  (10) H+OH+M ~—H.O+M
A rrhenius
Ki= AT%xp(- Ei/RT) (8)
‘A & Ei 1

1

Table 1 Rate parametersof general reaction of coal dust canbustion

A o) Ei A o) Ei
(2 5 600x 10" Q 00 1080 1 455x 10" - 119 27047
(3 2 190x 10% Q 00 5150 4 858x 10% Q 20 20727
(4) 2 240x 10" Q 00 16800 6 647x 10" Q 39 - 469
(5) 1 740x 10" Q 00 9450 7 737x 10% Q 00 7467
(6) 5 750x 10% Q 00 18000 1 169x 10% Q 20 444
(7 5 000x 10" - 115 0 1 662x 10" - 114 103988
(8) 4 700x 10% - Q028 0 2 375x 10" Q 66 119279
(9) 5 300x 10% Q 00 - 2780 8 477x 10% Q 00 99246
(10) 1 170x 10Y Q 00 0 8 629x 10" - Q19 119565
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A SMPLEMODEL OF COAL DUST COM BUST ION
EXPLOSION IN CLOSED SPHERICAL VESSEL

Xu Feng, Pu Yikang, ZhaolL ie, Jia Fu
(Institute o M echanics, Chinese A cademy o Sciences, B eijing, 100080)

ABSTRACT Presented in thispaper is amathanatical model of coal dust combustion in a
closed gpherical vessel In themodel the chemical reaction of coal dust combustion ismodeled
by the 0 called generalized hydrocarbon combustion mechanisn approach, and the turbulent
trangport is computed by meansof eddy diffusivitiesof mass and heat,w hich are related w ith
those of pranixed gaseous flane The estimation of relevant parameters constitutes the key
step s for successful modelingw ith the experimental data Themeasurementsw ere taken from
the experments conducted for coal dust explosion in a 20 liter gherical vessel w ith central
ignition Paranetric sensitivities and model |imitations are al briefly discussed

KEY WORDS ooal dust, combustion, explosion, closed herical vessel



