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terest & Aim:

oke oven gas (COG) is highly rated as a valuable by-product of coal carbonization to produce coks in the stesl indusir,
yproximately 360 m* COG (Razzaq al., 2013), Although COG s regarded as a non-standard gaseous fu
lue, which depend on the nature of coal and the type of carbonization and have been widely used togeth
dustry in Moravian-Silesian region of Czech Republic. For the assessment of process hazards and it
3s, the knowledge of safety parameters,

such as maximum pressure, maximum rate of pressure rise and burning velocity, is required. In tr
shavior of coke oven gas/air mixtures s

studied. Experimental tests are carried out in a 1 m? closed explosion chamber adopted for

redictionS: The maximum pressure rise rate during pas explosions
fagration index K, are important expiosion
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the expl

in enclosures, (dP/dt).., and the| |Experiment:

of premixure. They are used to quantify the potential .
surty of an The p fise rats, (dP/di),,,, depends not only on the mixture properties |
<h as mixture , Initial and ) but also on the voluma of the vessel i which ke
s expionion takes place. Uniike (dP/dtymax, the deflagration index Is an intrinsic property of the premixiure and | e 1839
naependent of the volume of the vessel used in xpe: Tmroﬁnm.hmbom-nm, P o

v and (dP/dt),, is given by Eq(1-3)
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which K 18 the deflagration index (barmis), V is the vessel volume (m?), (dP/dT )max is the maximum rate of {
ssure rise (barls), P, is the madmum

explosion pressure (bar) P, is the initial pressure (bar), and v the
abatic cosfficient of the unbumed gas (),
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uhbummgvdoaty(m‘nr.ilmoﬂnmm(m)Pinhouctunl S— air. including |
ssure (bar), and dP/dT Is the rate of pressure rise (bar/s) FIGURE 1 Representation of the experimental system sysiem is connected
'suits and Discussions:
experimental study on the ion ch of nitrogen diluted COG was ¢ dina volume 1 vessel over & wide range of equivalence ratios and dilution ratios at atrmos:
hccording 1o standard EN 13873-1. the L s experimentally by preparing test mixtures of COG and air as oxidizing gas and conducting ignition tests at emblent
however, and time ing. y 8t elevated conditions of temperature and pressure, al which many industrial processes occur
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ABLEZ & d s for CHJO/N, es of various s FIGURE 2 Development of the flames (10,0 vol.% COG, 80.0 vol.% of alr) in the course of o ox
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y;_ heasured expl carn for H/OJN; mixtures of various FIGURE 3 Development of the flames (4.0 vol.% CH,, 96.0 vol.% air) in the course of an explosion
- e Air (% Paast L S et P 5 :
T woi%) i) (eerh: (bar). [ R R e
: 50 50 278 167:0033 108 972 042+0.042 0.10
102 888 520 44010 088 086 172 45,1124 811 103
80 840 675 5900118 084 100 22605122095 292
! %o 800 7,60 69110128 166 103 52411262411 .00
29 740 280 77720958 082 098 £42.20:84 230 845 3
2o 740 8.92 £.01:0,160 090 0.98 927.77492.777 672 ¢
20 700 891 70620199 095 058 92272192212 are 2
Y] 850 196 7.82:0156 012 048 918.10491.810 895 b
) 02 028 78 7.56:0 161 020 128 67528167 528 544 %
Boo46 850 738 w0138 045 150 65029185021 627 - SNES B B e
| FIGURE 4 Development of the flames (4.5 vol% H,, 95.5 vol. % air) in the course of an explosion
| w13 give the p ®, Pras, (and the corresponding time, t,..,.,) for all tests. In the table, the ad p (e, the th p re), Pad, is also reported along with ¢
ence P, - P For each fuel composition (i.e., for each fusl composition), Pras Increases as the initlal fuel concentration Increases, This trend reflects the increase of Pag With P, Owing 1o heat Iosses towards 18
f’:'«“”al environment. Pmax remains lower than Pas. However, the dfference Pt = Pry,. For each fuel composition (/.e,, for each fuel position), P i as the initial fuel concentration increases This Fend
"6cts the increase of P with P, Owing 1o heat losses the envir v P ins lower than P, However, the difference Pys = Pruy d with | ing fuel in the mix ) Thes
‘lﬁm“ that the faster r ty induced by the hydrogen p df the effect of heat losses on the explosive process. For each value of Py, minimal differences are observed among the values of P,, 3%
5 Py, obtained for difterent fuel P . Cal d explosion p es p ions show a ble ag at the near stoich ic Outside this range the agreement bacomas poot
.,: Sediations from the values when the fi ility limits are approached. In all cases, the k p remain below the calculated values, Based on the pressure tims traces
”:: "Vamu of explosion or d can be id d. In the first one, the I fast and y to the maxi value, after ignition. This type of preasure development
o Of near In the regime, the p traca.is di y 6 shaped (a shoulder) Such type of pressure development is present in a narrow fuel lean concentration range and in a wiet
= centration range with fusl neh mixtures. In the third regime the sh d . and the | are low and slow (Pekalski ot a| 2005) From Table 2-4 for (dP/dT),,, it can be seen (dP/dt) @
~octonicatly with P,
g;&ﬂuﬁoni Scientific achievements of this article are new 1 m? experimental set-up description, validation and determination of COG explosion paramaters 4t
e ent conditions. Both gas explosion severity parameters and burning velocity have been determined. This work is aimed at fundamentally improving the |
meﬂf_standing of gas phase oxidation processes of hydrocarbons mixtures, the risk assessment of such processes, their environmental efficiency and safety I
lnm:mca' industry it refers {o large-scale hydrocarbon (partial) oxidation processes. These processes form the basis of much of the (petro-) chemical process
siry. These activities are of great importance to the im
s the maxim

provement and extension of the applicability of standards for the determination of explosion indices such |
um explosion pressure, maximum rate of pressure rise and burning velocity.
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