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ABSTRACT

A combustion model connected burnout with chentigamics parameters and quantitative study onetrarely
reported. Pulverized coal combustion reaction dyitanparameters are one of necessary important dabfim
thermal calculation on combustion equipment basegulverized coal fuel and basic theory study olvenized
coal particle combustion characteristics .With tdevelopment of computer science , mathematical imofde
pulverized coal combustion is being applied to droiflesign and operation little by little. This iequired to
calculate pulverized coal combustion process asiately as possible, important initial data in toelculation is
reaction dynamics parameters, it quantitatively atdees reaction ability of coal and gives changéeraf reaction
ability of different coals with temperature . Adting to need of HuNan Hua-Yin ZhuZhou power pla&mtl
alteration project , fifteen conventional coals thlaey provided and will burn in the power plant'fil¥me furnace
are studied on conventional industrial analysi®lement analysis actual combustion characteristics and slagging
characteristics. Adaptation reactions of coals arealyzed, coal ranges selected of better combustifact in the
flame furnace is given. ground is provided for deieing burning coals.
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INTRODUCTION

Combustion of pulverized coal is complex and difficto analyze and technique of which is immatuoefar.
However, no matter from the aspects of environmemtaection, or the boiler operation mode of thmit,uresearch
of combustion process needs to be strengthenedcHdracteristic of coal combustion state is so i@ that the
wide attention of scholars are focus on this fi¢ldst, Sun and Lunden [1-2] proposed the carbomd@utrModel
(CBK) to describe coke and reactive reduced withititrease of burnout ratio which found in the ekpent. The
results show that char oxidation is the slowesp $ta the process of coal combustion, the rate kichvthe
heterogeneous reaction proceeds has an imporfant eh the degree of carbon burnout. Xu Xulgjgested
that the cause of the activity decline maybe theroarystalline of smoldering ember particles whnoduced
under the condition of high temperature. Most reseabout abroad pulverized coal fired boiler wasducted in
view of chamber of the furnace. Field [4], Smithf&¢ calculated burning temperature and burning iratlifferent
char particle sampling points and found that wite state of burnout ratio increasing, a grey shislformed at
outside surface of coal tar grain, The diffusiosistance increased with the state of burnout ratioeasing .
Calculation results of hole model presented by Chiamg and Simons [6-8] confirm this. The research o
combustion process till now almost belongs to thalitative relationship, strictly the mathematidaiscription of
the relationship is far from established. The butnoatio associated with chemical kinetics paranseter
combustion mode are rare reported.

In this paper, A combustion model is provided , thedel consider the apparent activation enel%yand the
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pre-exponential factorA as function of burnout. Study on combustion charéstics of blended coal by
thermogravimentric analysis is made . The changads of the combustion rates for the several coater
different constant temperature levels were predicte

2 The establishment of the model
Combustion of pulverized coal is a multiphase costibn, Badzioch present dynamic equation

dav__ B _E
ar ko(a, —a)exp( RT) 1)

Where ko is Apparent frequency factorRis gas constant (8.31J/(mol.-K)) ; E is activatmergy (J/mol) ;T is
particle temperature (K) aV is the quality of the precipitation volatilizatidn time 7 ; At high temperature,

becauseE . kO and A, are a function of temperature, so under the higiparature value is different from the
value under the low or medium temperature. Eq.lishioe modified.

When reaction temperature is not high in the preadscombustion, the chemical reaction speed istoWwhe
supply speed of oxygen is more larger than oxygaemsemption speed in chemical reaction which leadh&®
combustion reaction area can be considered a dgnaraa. The chemical kinetics factors can be ctettdy
reaction speed and approximately expressed in lrgdf burning rate. So we can suppose the dyrapacameter
is a function of the state of combustion. Eg.1lbamodified as Eq.2.

DTG(a) = A(a)exp(-E(a)/(RT)) @

Where PTC(@) s burning rate (kg/kg /min),A(a) is pre-exponential factor(min 1), E(@) s activation
energy (J/mol).

This model suggest that@ and A@) are a function of chemical reaction. It has twoamieg: (1) Coal
combustion characteristics are different underedéfiit burnout ratio; (2) The same degree of contiuseaction
has the same chemical kinetics constants. Usinghidmenobalance and the two heating rate, weightésssrate

curve can be determined from whidh(?) and A@)  curves can be all obtained®(@) and A@) can be
determined by Eq.3 and 4 from presented combustioael.

R|n M

@) = OO @
G @

A@) = DTG, (a) “

 expE(@)/(RT,(a)))

2 Theexperiment

The coal quality analysis of test sample is presknt table 1. There are four kinds of coals (aglsircoal, the three
kinds of blended coals). TGA7 thermogravimetric lgper of Perking - EImer companies in the Unitedt&s is
used. The test conditions are(1)The heating rd&3€Cl min, 15°C / min, 20°C / min. (2)Working temperature is
from 25°C to 850°C; (3)Work atmosphere is compressed air(4) Gas flaw is 130 ml/min. (5) Quality of coal
samples is (13+1) mg.(6) Pulverized coal fineness is 200 mesh sieve.
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Tablel Coal quality analysis of test sample

Type of coal  Industry analysis [wt.%] Elemental analysis [d.b.%]
I 1.62 3598 6.71 55.69 55,53 0.93.73 2.21 0.00
I 141 35.13 7.64 55.82 56.31 21.43.21 250 0.02
111 156 3581 10.17 52.46 55.18 1.68.41 2.00 0.38
I\ 1.37 3339 1460 50.64 57.06 61.64.03 2.48 0.02
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Figure 2 Burning rate and combustion temper ature changed burnout ratio with curves
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RESULTSAND DISCUSSION

Select I coal seam, with the heating rate of @/ min, 15°C / min, 20°C / min, their TG, DTG curves can be
obtained (Figl). By test data and the burning caiere, the burning rate curve are calculated aedréisults are

presented in Fig 2. With the heating rate of@3 min and 2C°C / min, E(@) and A@) curves are obtained (Fig
3). The calculated and tested results are comgarEty4. Dotted line represents the model compuésailt, solid
lines represent the heat balance results. Thelatdduresults coincide well with the test results.
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Figure 4 The calculated and tested results compared

With the model, combustion rate under differentggierature can be obtained (Fig5, fig6).
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Figure 5 The burnout ratio of the four coals predicted under the temperature 773K
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Figure 6 The diffusion rate of the four coals predicted under the temperaturel273K

CONCLUSION

A combustion model is provided , the model consither apparent activation enerdy and the pre-exponential
factor A as function of burnout , its meaning has two sidesder different burnouts, combustion charadiess
are different; under the same burnouts, combusteaction chemistry dynamics constant is identiCte
expressions of combustion model have analyticaserleforms. The model can reveal the mechanismsoalf c
combustion. Detailed study process is below: TGGDAurves under different temperature increasingsr&r an
identical coal by a thermal balance TGA7 can beaiobt, and the curves of the combustion rates hed t
temperatures varied with the burnout ratio can thengot. By the experimental data under two teatpes
increasing rates, the curves of the apparent dictivanergy E and the pre-exponential factoA varied with the
burnout ratio can be calculated. The curveskof and A for four coals were obtained by the method, ard th
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combustion rate varied with the burnout ratio foeaoal under a third temperature increasing ra® ealculated,
which agreed well with the experimental results.

Study on combustion characteristics of blended byahermogravimentric analysis is made. The chargeds of
the combustion rates for the several coals undiéereint constant temperature levels were predicfathlysis
results that are similar to furnace temperaturegained further . It has particular use for refesefor simulating
combustion process of boiler furnace.
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