23 1
2008 1

JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

Vol. 23, No. 1
Jan., 2008

2% 4

- E A F=5 SAE 4

2‘7‘_:2

: 1001— 2060 (2008 )01— 0092— 05

(L £ AHFEFR Z2TE ¥R 7 AL #HAL 065201
2 LAY RFEFEEAAERERALRE, T 41N 310027

s AT H RBRR PR T G R AT AT B A AR
A, BT MR FALL R 0.25 MW K ok A= 4 v h Tk o7 3
AP TR B HLBL 69 R X A, 3P BT T Bk R B RIROR B

A B KRB HEA B DUARSE M.

R A,

b, B T AAe 4R LA B IRAE R, BOROR B B KA S M AR

BRI 42 RS B, A &S00 NOy A Rk 575 f 4

HAK G4 &, A AP A AL GG F R R B LR A KRR R

KGEARAERBRAT LTI, BiRKILGRHGH

FER) AR R BA BB AY AR R s A .

H

(1972—),

: TQ534

90%

(
55% ~45%
Na
( )
[1~2 .
: 2007—03— 025

’

)

9

H H

99

:2007— 04— 05
(973)

5 B4R

1
1.1

(1
SO»

2)

(3) 4t/h
1.2

1

’ 10.22. 2

It
50.7 %
46.2%

(2004CB217701, 2004CB217701— 1);

)

. 3
0.25 MW
21.97%
1.97
’ ’ pH
( )
60.45%.  49.3%
63.96%, 53.8%
(20051



093 o

1 ,
1
C H 0 N S Si Na -
/% /% /% /% /% /% /% /% Sg !
38.56 4.03 40. 82 1.05 0.47 0.45 14. 42 0.2 120. 4 10.22
( Na0 ) ( NaO ) S0, /MJ kg !
/% /g L) gL /% /gL ! / /%
19.44 23,40 0.33 56. 32 40.55 1.97 0. % 14.17 15.08
2
/% /kJokg ™! /%
Mar Aar Var FCaI Qnﬂ-i\r Car Har Ni\r St,ar Oi\r
1.74 7.15 33.97 57.14 2 3B7 .07 4.17 1.5 1.75 4.62
( ) .92 6. 48 19. 81 28.68 14940  41.0 2.54 0.86 0.62 3.58
( ) 37.71 6. 87 20. 91 34.51 18 114  47.66 3.10 0. 88 0. 67 3.11
430 T, 620 C
2 190 C; 430 C DTG
N Py ’
2.1 — .
TGA/SDTA 851E s
71| A— ——TG_10.010
’ —-DTG
{0.005
, 8t \\\\
\/... {0.000 7,
’ 02 g 6 \ {-0.005 ¥
. 2 4 \\ 1-0.010 é
<160 C sl .\/ {-00m15 =
5¢; 0.14g, 0 {-0.020
0 200 400 600 800 1000 1200
’ MREE / C
Na; :25~1 000 G 80 C/min; 1 000
~1100 C 12 &/ min. B2 # R B TG &DTG #4
0 . —.—1g 10010 3
\ \ ==DTG Jg.005
8}
_,..\ 100001 . T./K T,/ K /K onol ! t/K /s
® 6l S A -0.005 -
B % 411 763 68. 06 673 507
pr: {-0.010 B
' S oy ~0.015 & 435 77 204.25 781 853
g, a
2l 1-0.020
T ]-0.025
03 200 400 600 800 1000 1200 2
HRBE / C
TG D1G, s
A1 ZiR¥EMETC &DTG H ’ ’
3 . , .
(O 1 2 ' '
(TG) ’ ’
DTG) . . ’
, r-[G D’IC R (3) b
: DIG 502




. o4 - 2008

—

9 9

m-
98
%-
o
¢ & 2.2.2 KRB RHEMAF M
%g; 2.2.2.1
82y Rt S 9 3 ‘, 0.25 MW “u” o, 3.5 m
78.
76} | 300 mm, s
74}
72.
m. ' A 1 1 K i ) 1
3500 3000 2500 2000 1500 1000 500 ’ ’
¥/ em! ,
B3 JRBEAMREE R AZ 6 5999
3 AT 4 SO, 49 Loob ik T
1300

—

EHE /%
aEBEuLLYsaIEResE

—— —=— 725 mmff i
= /\\
PRI = /"”_"\‘\-

e
/1C

1% 100 200 300
R A2 FER / mm
4000 3500 3000 2500 200 150 1000 500
B e Bo6 R MBI e BEAY A
B4 Bk ok ke mERL Y 1250
3 w2147 40 SO, 89 25t Kk 1200
5;7 1150 |
2.2 % 1100 -
- 2 oo}
1000 -

. b

200 60 1000 M0 180 20
0.25 MW o Pt ) FE RS / mm

2.2.1 ATHM

B 7 iR EMREE L IRAATALR B

600
’ 00 —a— 60.45%
Q-é - — 50.63% 0.25 MW s
=, 400 -
-] .

300 | .
g » 5 min s

m) i i 4

0 30 60 90 120 6 ,

WAL /s

BS BRXERBY WETLERIE ° ’



, 7 , )
, 3
2.2.2.3 3 )
4 , )
. NO\ N02 SOZ ’ ’ )
’ NO x , . S02. NOy
567. 78 mg/m’, 1/3, SO, ,
433, 76 mg/m’, 1/5. 3.1
4 (mg/ m®) 1 s Na R
NO NO,» NO, S0, 14. 42%, Na
1798. 55 27. 62 1 2617 2166.68 - Dimple
( ) 564.73 3. 04 567.78  433.76 (3, NaCl
( ) %5. 33 15.67 1011.00  893.69 ’
Na [} s
2.2.2.4 ’ ’
SIC . . \° ’ ’
108 G 3
[4 ,
’ ’ , o 1,
) 56. 2%,
2.3 La . ’
14. 17 MJ/mol, s ’
4 t/h KZL4s— 10 )
) 2.60m, 2.5 m 2.10m, , ’ ) ’ Na
4.10 m. ’
M b 3 b
0
D ( 0% 507 s 853 s,
) ) s
’ 5 min . 3.2
3 4 4 R
) : 5.66%. 0>
97. 31 %, 73. 71 %, . NaOH.N a,CO3
3) NOx SO 1011 SO» ,
mg/ m  893.68 mg/ m’, 4 ) (N22304) .
92.6%; 3 376.3 mg/m’, ’ ; SO2 .
4 635.9 mg/mS, ) ( NaCl) Ca-
) CO; SO, ) ,
4 Le=7
NO NO2 R
’ SOZ

(5) NaOH.Na (O3



96 ° 2008
NOZ ’ 5
b ’ 4
200 ~300 G NOx 0.25 MW
. 41t/h 3 ’
Na s D)
’ ’ ° ’ SOz‘NOx
3.3 ’ ’
10
. @)
8 ° ’
%’ 2 , . ’
# N
m 21 S
‘ Nl b
0 i n i " e i
0 10 20 30 40 S0 60 70 80 .
gt 20/(°)
M8 k¥ kinidmes XRD B
[ 1 s s .
, 1. , 2002 8(1); 13— 16.
, [2 , ;
(. , 2000 13(3); 55— 57.

(Na.K) , Na»0.K>0
21.59% 5.51%'Y,
. X

R , Na Si.
ALS.Cl , NazSO4.

KNas3 (AISi04)4 NaCl e,
: 884 C 1 100
q 800 C ,

NaCl.NaOH.Na»S04 . R

[3  QUYN DMPLE MODY. WU HONGWEL HAYASHI JUNICHIRO, et
al. Volatiliation and catalyti c effects of akali and alkaline earth metallic
species during the pymlysis and gasification of Victorian brown coal
part V. catalytic effects of NaCl and iomrexchangeabl Na in coal on

char reactivity[ J]] . Fuel, 2003 82 587— 593.

[4 , .
[/® , 1990, 11(1); 252—258.

[3 , , .

J. , 2004(4); 6—8.
[4 , ) ..

[J-. , 2002, 8(3); 207— 210.
[ ) , s
(. ,1997(1): 105~ 111.

[ 8]

[D]. : , 2004.
[9 , , , .

[J. , 2004 24(5): 216— 220.

(m#E AT



° 110 - 2008

than 500 ‘G while the bumer outer wall temperature will be aound 150 “C and the heat loss from side walls of the burn-

er, approximately 6 %4, thus significantly enhancing the flame stability of the bumer. Key words: miniature bumer, micro
flame, heat loss, porous medium

= Experimental Study of Black liquor Coal Slurry Combustion] , ]/LAN Ze-quan
(College of Safety Engineering, North China Institute of Science and Technologys Yanjiao, Post Code: 065201), CAO Xin-
yu, LIU Jian-zhong, CHENG Jun (National Key Laboratory on Clean Utilization of Energy Source, Zhejiang University,
Hangzhou, Post Code: 310027)/ /Journal of Engineering for Thermal Energy & Power. —2008, 23(1).—92~96

To investigate the feasibility and potential problems of the industrial application of the black-liquor coal slurty, a contrast
study was conducted of the ignition, combustion, pollutant emissions and ash deposition characteristics of black-liquor
durry, raw coal for slurry preparation and normal slurry through the combustion tests on three different scales, i. e. ther-
mobalance mechanism tests, 0. 25 MW test furnace and 4 t/h industrial furnace. The results of the study show that when
compared with raw coal, the black-liquor slurty has the following specific features due to the catalytic and combustion-pro-
moting function of sodium: easy ignition, stable combustion, short combustion duration, a high burnout rate and low emis-
sions of such pollutants as SO2, NO x and dust ete. As a result, the slurry in question is wnsidered as a new type of clean
fuel. On this basis, the authors have concluded that it is absolutely feasible to use the coal water dlurry technology to dis-
pose of and hamess the papermaking black liquor. The industrial application of the black liquor slurry is associated with
such potential problems as a wlatively strong tendency for ash deposition and slag formation in furnaces. Key words;
black liquid coal slurty, themogravimetric analysis, combustion characteristics, industrial test

- = A Feedforward-feedback Control Over the Output Voltage of
a Solid Oxide Fuel Celll , ]/KANG Ying-wei, CAO Guang-yi, TU Heng-yone, et al (Fuel Cell Research Institute,
Shanghai Jiaotong University, Shanghai, Post Code: 200240)/ /Journal of Engineering for Themal Eney & Power. —
2008, 23(1). —97 ~ 101

Based on the relationship among the static values of SOFC (solid oxide fuel cell) operational parameters, the operation of
a SOFC at a constant output voltage was analyzed . The authors have noted that SOFC operation at a constant output voltage
requites the fuel utilization rate to meet a definite restraint apart from keeping the output voltage wnstant. Furthermore, an
output voltage controller was designed by adopting the feedforward-feedback control tactics, among which the feedforward
controller was designed based on the relationship among the static values of SOFC operational parameters. In this process
the key issue was the solution of a cubic equation by making use of Cardano’ s Formula. As a PI wntoller, the feedback
controller was designed by adopting a frequency-response method after the linearization of the SOFC model. The simulation
results show that the feedforward-feedback control presented by the authors boasts a better dynamic performance than the
single feedback control, and can fully meet the requirement for an operation at a constant output voltage when the load
changes are within its normal range. Key words: solid oxide fuel cell (SOFC), automatic control technology, output volt-
age control, feedforward-feedback control tactics



