31 7 Vol.31 No.7
2016 7 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Jul. 2016

1001 —-2060( 2016) 07 — 0086 - 06

1 2 2 2
(1. 310027 ; 2. 834000)
3
(n=3) .
TG( )
DTG( )
; 4
Na N
> Na.
K AY
- TD313; TD727 ‘A
DOL: 10. 16146 /j. enki. mdlge. 2016. 07. 014 ; KOH
6 K
10 kJ/mol.
Na.K
( N ) .
( ) — 7 1 .
1.
3
6
COD g . 1 .
200 o
60% 3
N 60% ~70% ( “ 3 COwWS”) .
\30% ~40% 0.5% 3 ( “« 3 QWS
12015 -10 -22; 12015 -11 -18

(2016 YFB0600505)
(1991 -)



7 ¢ 87
6 ( “ 6 COWS"). TA85le
6 ( “« 6 Cws") 1 600 C 100 C /
o ICP min 0.1 pg 0.01 pg;
( ) ,
3 Na.K
o 10 mg 4 0
— TGA/SD-
1
Tab. 1 Industrrial and elementary analysis of two kinds of coal sample
1% Qy ! Qy aa! 1%
M, A Vi FC,, kJ « kg! kcal * kg ! Ca H,y N.g S ad 0.4
3 7.05 16.80 36.01 40.14 24 283 5 807 59.18 4.73 1.11 0.48 10. 65
6 8.22 18.04 34.32 39.42 22 757 5442 56.29 4.56 1.04 0.47 11.38
2 4
Tab. 2 Industrrial and elementary analysis of four kinds of coal slurry
1% Quet o/ Quet o 1%
M, V., FC,, k)« kg~! keal * kg ™! Car H, Ny Star O,
3 COWS 40.75 11.01 22.42 25.82 13 787 3298 36.87 1.99 0.62 0.32 8.45
3 CWS 39.07 11.96 22.83 26.14 13 596 3253 36.42 2.31 0.61 0.31 9.32
6 COWS 41.80 11.97 21.29 24.94 12 687 3035 34.86 2.07 0.83 0.41 8.06
6 CWS 40.51 12.10  21.97 25.42 12 630 3021 34.95 2.41 0.60 0.34 9.09
3
Tab. 3 Concentration analysis of various ions in the waste liquid in oil fields
Na K Ca Fe Mg Al
/mg * L~! 1 651.625 51.942 120.912 1.108 4.751 0.253
4
Tab. 4 Test conditions and objectives
3 COWS
3 CWS N
6 COWS 10/mg 60/mL * min ~' 20/°C * min ™' 20 C ~1 100 C
6 CWS
TG - DTG
2 1. 2 o
TG
2.1 TGDTG
3 COWS 3 w (40% ) ( <200 <C)
CWS, 6 COWS, 6 CWS
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; : B B TG

CcC T,” .

; T, 98 %
o o Tmﬂx A

DTG o
DTG
3 TG-DTG
Fig 3 Ignition temperature defined by
using the TG — DTG method
1 3 TG - DTG

Fig.2 TG — DTG curves of coal slurry No. 6

Fig.1 TG - DTG curves of coal slurry

No.3 in Xu’ s Mine

2 6 TG - DTG

in Xu’ s Mine

TG

2.2.2
TG - DTG
TG - DTG
8~9
(1) S
S K™ /min’
K. xK
S = _Mmax  mean 1
T8 xT, (1)
K min ' DTG
; Kmean_ min -1
(2) S,
S, min K2
Sw = Kmax /Tzz ( 2)
(3) R,

R, = 560/T +650/T,, +0.27 xK

max max

(3)



7 *89-
R, — o min T,
(4) Cb °©
2.2.3
o T.. T~
C,=fix i/ (4) T oo
D
b mn -, ﬁ Kmean N S\\ N R\\ N
C, S
i f,=0.98 - f, 5.
FTT
5
Tab.5 Combustion characteristic indexes of various samples
Ko Kean S,/107% G, 5/10° « K"
T, /K T,/)K T, /K R,
/% *min™" /% *min~"  (min*K?) ! /10 ~* « min~! * min~?
3 COWS 657.76 1196.73  785.86 2.98 1.59 6.89 1.68 18.55 9.15
3 CWS 683.60 1247.79 811.31 2.60 1.50 5.56 1.63 10.75 6.71
6 COWS 678.40 1 180.48  760.67 3.38 1.67 7.34 1.69 27.37 10.38
6 CWS  690.53 1217.46 802.44 2.90 1.55 6.08 1.63 15.96 7.74
T
T. o S.R,-C,
2 T. S
18.98 K Na.K
10 2.3
T, 2.3.1
T, o
T, a
44. 02 K T m, —m
max a = 0 (5)
33.61 K my, — m,
2 SmyT g m—
Na g m— go
T 4 11
W o
JRRN . da
max mean = _ k . a 6
ke ) (6)
K . i min, k— min~"; f
Kmﬂx N Km(‘,a“ ( a) T °
k =k, exp( — E/RT) (7)
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Dk min~'; E— kJ/ 1 -In(1-a)'" kR E
In 5 rn=In——+~ r,=-—
mol; R— R =8.314 J/( mol * K) ; T— T°(1 -n) BE R
K. (9) . (10)
(5) ~ (7) B =dT/dt Y=r +r,* X (11)
Y X
da _ Booo( - E/RT) - L0 (8)
dr B T, E r
koo CoatsRedfern
fla) =(1-a)"(n=1.2.3-1);  CoatsRed- o
fern . : n no 3/4.1.7/6.5/4.2.
In — g = HBE RT(n =1) (9) X i o
1-(1-a)'" kR E n R 6.
In ————— =ln—— - (n#l 10
n TZ(l_n) nBE RT(n ) ( ) n:3
X = Ur vy = —ll=a n=3.
T
6 n R

Tab. 6 Average correlation coefficient R values corresponding to various numbers of the reaction order n values

n 3/4 1 716 5/4 2 3 4 5
R 0.962 1 0.970 8 0.97517 0.977 9 0.989 7 0.990 1 0.9852 0.977 3
2.3.2
E
E AY
13 . . R 1
kq (n=3)
14
3
T T,
n=3 E. k, (0
1
R 7 o
7 .
Tab.7 Combustion kinetic parameters of the samples
E/KJ * mol ™! ko /min ™! R :
3 COWS  78.45 41731.36 0.991 6 (2) \
3 CWS 81.73 28 565.86 0.990 1 TG N
6 COWS 90. 44 334 814.98 0.991 1 N ;
6 CWS 91.34 170 780. 69 0.987 7 DTG
7 ;
E (3)

2.09 kJ/mol k, T,
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18.98 K T, 44.02 K
L mean ™
S~ R~ C,
S ;
(n=3)
2.09 kJ/mol; Na.K
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= Combustion Characteristics of Coal Slurry in the Waste Liq—
uid in Oil Fields and Their Reaction Kinetic Analysis XIANG Yi ( National Key Laboratory on Energy
Source Clean Utilization Zhejiang University Hangzhoui China Post Code: 310027) PANG De=in ZHOU
Jian—ping LIN Sen-ming ( Engineering Technology Company Xinjiang Oil Field Corporation Karamay China
Post Code: 834000) //Journal of Engineering for Thermal Energy & Power. -2016 31(7). -86 ~91

By using the thermogravimetry studied respectively were the ignition and combustion characteristics of coal slurry
in waste liquid in oil fields and common coal-water slurry and determined were a series of combustion characteristic
indexes. In this connection the reaction kinetic parameters were obtained by using the reaction order model ( n =

3) . It has been found that the combustion thermogravimetric curves of the coal slurry in waste liquid in oil fields
and common coal-water slurry will always experience their water loss stages mass stabilization stage ignition and
combustion stage as well as the burn-out stage. Both differential thermogravimetric curves have two weight loss
peaks respectively representing the rapid water loss process and volatile and fixed carbon combustion and reaction
process. The ignition temperature burn-out temperature and combustion activated energy of the coal slurry in waste
piqued in oil fields are all lower than those of the common coal-water slurry however other various combustion
characteristic indexes are superior to those of the latter thus indicating that the alkaline metal ions in the waste liqg—
uid in oil fields play an obvious role in enhancing the combustion performance of coal-water slurry. Key words:

waste liquid in oil fields coal-water slurry thermogravimetry combustion characteristic index parameters in reac—

tion kinetics

= Numerical Simulation-based Analysis of the Combustion
Zone-division Characteristics of the Coal Bed in a Chain Grate Boiler DU Haidiang ZHANG Min
WANG Yuan LUO Yong-hao ( Thermal Energy Engineering Research Institute Shanghai Jiaotong University
Shanghai China Post Code: 200240) //Journal of Engineering for Thermal Energy & Power. —-2016 31(7).
-92 ~97

The laminar combustion process of coal in large granules in a chain grate boiler is greatly different from that of pul-
verized coal. To analyze in depth the combustion characteristics of coal bed and their mechanisms in a coal-fired
chain grate boiler a two-dimensional steady laminar combustion model was employed to conduct a simulation calcu—
lation of the combustion process in the boiler and perform a comparison with the test results. It has been found that
the simulation results are in a relatively good agreement with the test ones indicating that the model can accurately
reflect the combustion characteristics of the coal bed and at the same time an analysis and comparison were made
of the frontal surface of the precipitation of the water content and volatile content coke oxidation zone gasification
zone and ash and slag zone of various coal ranks. It has been found that the difference in combustion zone division
of various coal ranks has something to do with such factors as the characteristics of coal quality and combustion con-

ditions etc. Key words: chain grate boiler numerical simulation combustion zone-division coal bed



