16 ( 94 ) 2001 7

PRVIAT AL (RDF )N s R Ry % b 5 77 22 7T

SR, TR A PR

(RBAF e TEFIPT L7 B 210096

s AR e B #ACE 5 AT AL IR T B AR & ST 40 4T A R ,
(RDF) ¥ BT 445 % AV AULB 4y BT T A B AR 2, 52 45%
BRAN G LA R EH 20 K/min 408 773 K, 8T
HHECTC) o A E (DIG) W & A9 IFAN 2, FH T A
%M F RDF b JLAY S A ALLR 009 AR BB 3 71 58 A 4
F 4 AR & G HAE LI,

: X705: 0642 : A , RDF
b
a W—TCt) /g ,
k— w.— /g
n—- A— /minm |
2
t— /s E— /kJ * mol !
— /K Apy—o (W, — Wy)/ mg
Wy— /mg AW — (W_.— Wy)/ mg 2.1
s
1
N ’
L, .
b
(RDF) C 2
s
b A} ~
o s .
_ ). RDF
s s
: 2000— 07— 13; :2001—04— 28
19%1—) s .
omputer code for the performance of regenerative, supetheat steam
tuthine cycle] Rl . ORNL— 5547 NASA— CR— 159540 1979.
(] (] [ GEYER HOWARD K. BERRY GREGORY F. The systems analysis
1996, 38(3). 188— 190 linguage transhtor (SALT): User s Guid R] . Argonne National Lab-
(2 (1 oratory, Argonne, Illinois, U S A, 1985.
. 1995( 1), 20— 5. [71 CARCASCI C. A mmerical method for power plant simulations| J] .
13 Transactions of ASME J of Energy Resources Technology 1996,
) 118(3); 36— 43.
[RI. : . 197
. M] . : s 191.
(4 ) (D [ 8] [ M]
, 1997.

2= 5 Lo
[5]  FULLER L.C. STOVALL T K. User s mannual for PRESTO—— A (2 %%)



° 368 ° 2001
1 b ’
/[] 0 , s
23.80
7.43 .
6. 11 , s
2.97 , , | VA
1.03
47.93 ’
4.5
1.19 2
2.48
2.5
100 2~ 11 RDF
0.15 —=— 0.3MPa
01 Wh' —+— 0.6MPa
2 RDF 1 s —+— 0.9MPa
C H 0O N S A Toul g 93] LA
/W% Oow/K kg ! Z 051 3
48.0 6.4 3.6 2.6 0.4 50 100 4650 \ . -
2 -
4.5 6.0 40 03 02 60 10 16750 = 071 i
0.0 7.2 2.8 1.0 100 32570 ] g
78.0 10.0 2.0 1.0 100 23260 '09_ TP TP TTTTIN
4.5 6.0 47 0.2 01 L5 100 18000 -1.1 ’ . . — r s
5.0 6.6 3.2 4.6 0.15 25 100 17 450 0 400 . ;5800 1200 1608
55 B2 Rah AR KE B
R —s— 03MPa
(107) —o— 0.6MPa
5 —+— 0.9MPa
’ ’ 0
. ( 125041 C, 2 5
o : -10 1
1 600 O). ( 2 s
=26
8 mv/Mm, 0. 5%, 400 mg, é -25
0.05%/K). s o
( 12 A/D , -40 . : ‘ : . . . ;
L] 400 800 1200 16400
30 / ) L/
B3 JEhr Ry I E Bk
0_0; —u— (3IMP3
| —e— (0.6MPa
E\:I 0.2 —+— 0.9MPa
\ ]
1 £ 9.4
3 ]
2 0.6
T r‘“huﬂc—u-um
I— 0.8 | 'q,‘ Craaein
67 T T T T T T T 1
e 0 200 400 600 800 1000 1200 1400
1/s
15—
B1 mERESHFEHT TR B4 4R R RE B
[4] , RDF . s
, 20 K/min, 773 K, (0. 6 MPa.0. 9 MPa) DTG

0.3 MPa.0. 6 MPa. 0.9 MPa

b



4 s (RDF) © 369 -

aoh 0.01
0O --"T::\, m’f_&- 0.00 | 1\ gy .\;
- Wi o -0.01 | y d %
= 5 L .f T e 03MPa < -0.02] \ / -
= . g —=0. = \ ] 0.3MPa
k> ] o A — 0.6MPa = -0.03 | H
2 e W —+— 0.9MPa £ \ ] —e— 0.6MPa
3 S 5 -0.04] . s —+— 0.9MPa
3 IS T "'l‘ ‘J‘ i \- .'r
= - "'+J = -(1.05 L J
."'\,.I‘ = 0.6 ] Y
s
=20 -0.07 T T : T T T T T \
¢ 200 400 600 BOO 1000 1200 1400 1600 200 0 200 400 600 800 1000 1200 1400 1600
s
HE & B9 RIRMMKSHE HE
—n— (0 3MPa 0.0
~-s— 0.6MPa ‘Qﬁ.‘_ —a— 0.3MPa
—+— 0.9MPa 0.2 i‘,. —e— 0.6MPa
- —+— 0.9MPa
Z 0.4 ¥,
3 5.
"% ,E, 0.6 -.'
0.8 R
0 200 400 600 SO0 1000 1200 1400 1600 0 200 400 GO0 800 1000 1200 1400
s t/s
6 4R IERE B B 10 KR ##fg#E
{107 - iruv-—
5 0 r“
] g —— - - Ny
. s SR 5 : by —»—0.3MPa
5 N = -l : i —e— 0.6MPa
= 4 —a— 0.3MPa = b 4
F 10 ' i 5 —o— .6MPa 2 15 yR —— D.9MPa
T s ' d !;- —+— 0.9MPa £ ‘ -
f W\ f S o f
= 207 ¥ S as] e
25 15 ] W
30 -30 ' ' '
s t/s
hE W2 B 11 KM ARy #E i &
—u— 0. 3MPa .
—+— (}.6MPa
—+— 0.9MPa °
b b
b
4, b o
, DTG )
0 200 400 600”200 1000 1200 1400 1600 . 2RCOOH
—(RCO )20+H20,
B8 ARIRMMME K : RCOOH—RH + €02, 2RCOOH—> R,CO+ CO»
+H,0. .
. DTG . . (0. 3MPa) 673~773K
DIG ,

24 ,



° 370 ° 2001
. . . 1G.DTG ,
. . . 6713— 773 K X Yy ., 3)
. , (0. 6MPa.0. 9 MPa) A B , E
s A. 12 .
o ’ n=1 o 4
; , RDF 0
; 5 ©)) 3)
; . . , 4,
3 ; ; 3 . . .
b b b b
. NN 0. 9MPa 0.6 MPa
. 0.3 MPa / MPa T/ K t{s At/ min a
0.3 460.2130867 141.63926  14. 696351 — 0.908 361 204
° ’ ’ 0.6 5216761367 326.02841 12550300 17 — 0.957 814 553
s s . 0.9 514.77144  305.31432 1252999233 — 0.982741 913
) i 0.3 5109734  293.92032  9.583 371 833 — 0.828957 239
0.6 5418116233 386.43487  13.086328 — 0.777 860 327
NN , . 0.9 538 1774533 375.53236 12155779 83 — 0.727350 427
0.3 5437189367 392.15681  9.201 909 167 — 0.672 118 959
° ’ ’ 0.6 5666107  460.8321 11.006974 67 — 0.650 055 866
s . 0.9 5632333333  450.7 11.66 —0.646 265 56
460 ~ 542 K ; 7~15 min, 0.3 53.6970733 380.09122 7.113 810 667 — 0.720778 928
0.6 5627118633 449.13559  7.095 480 333 — 0.708 641 975
0/ — @0
s 65% ~ 8% ) 0.9 5468587567 4057627 7788 983  —0.698 25207
RDF 0.3 537.657 12 373.97136 14.234919 17 — 0.813 824 885
’ 0.6 543.222467 390.66674 11606235 67 — 0.796 435 272
( ), [ 4] . 0.9 59.8103167 410.43095 13.433656 67 — 0.736 150 235
b
. : 4
n
do/dt = Alexp— E/RT)] (1 — o) (D
/MPa  E: R 4' A E: R 4 A
Lo =— AW = AW/ AW
: TG/ 2w W7 SWee 0.3 345 —0.433 0.61576 876.167 7.55%8 2 Bd.49
, . 0.6 862088 8.582788 5338972 11947.8  12.11508 I8 604.2
n . 0.9 432788 0451058 1.%9973 109725 1077163 4764938
In[ (de/dt)/ (1—a)"] = — E/R)X ((I/ )+ 03 s00.5  294% 1247
InA4 2) 0.6 382 —0.1828 0.82868
" , 0.9 742285 5719 32.1505
Y = In[ (do/dr)/ (1 " A In4, 0.3 338708 —0.37465 0.891572 41667 5278308 8.38+ 22
B=FE/R,X=1/T 0.6 OB 124796 2€919.3 60080  71.45958 1.08E+ 31
o, 0.9 1180  B.7288 9% 0.4
Y=4 +BX 3 0.3 7582 102804 283.65
1 0.6 282124 L.5%73 2.%E+ B
2 0.6MPa 0.9 246652 3.2822 1.ME+ 6
—_ -3 - 0.3 81%.6  7.694288 2 195.7
T 4 = 0.6 101%  10.8556  5182.55
L) K b
= _g] "-hh"-_ﬁ i ":—; 0.9 1160+ B.5878 78 B1.2
-1 - =
g, .
it s
7 ]
= 3
.8 ] N
-9 |
-10 r . y ' (1 RDF
0,0014 0,016 0.0018 0.0026
/K" ’ ’
( ),

B 12 MERAERBRE R n T R 5
o EUSN

374 D



° 374 - 2001
5
@ — (1 ; : - (9.
, 1996, %(3): 266—275.
’ [2] ZUJW, I ZY. Steady-state response of continuous nonlinear rotor-
o bearing systems using analytical approach[ J]. ASME Journal of En-
’ ° gineer for Gas Turbines and Power. 1998, 120:751— 758.
2 [3] BOEDOS. Global stahility amalysis of cylindrical and dual offset rotor
y . bearing system[ J] . Nonlinear Dynamics 1998, 16 187— 202.
, —_ (4 ,
. , 1999 31(2); 222— 29.
° [ 5] CHEN Chieh-li YAN HerTemg Chaos in the imbalance response of
(3) ’ a flexible rotor supported by oil film bearing with nonlinear suspension
o [J] . Nonlinear Dynamics, 1998, 16: 71— 90.
@) [6 ADILETTA G, GUIDO A R, ROSSIC. Chaotic motiors of a rigid ro-
, N , tor in short joumal bearingy| J| . Nonlinear Dynamics, 1996 10: 251
—260.
s o
(2 %)
( 370 ) [2] JIN Bao-sheng, ZHONG Zhao-ping ZHOU Shan-ming. Fundamental
2) study on pymwolysis of municipal solid wastes (MSW)[ J], Develop-
ments in Chemical Engineering and Mineral Processing, 1999, 7
' (5): 611— 622.
(a) ’ ’ [3 COLEITE Brackman-Danheux. Upgrading of wase derived solid fuel
’ , by steam gasification] J] . Fuel 1998 77(1/2):55— 59.
[ 4] COATS A W. REDFERN J P. Kinetic paraneters fran themmo-
b) , , gravimetric data [ J] . Nature 1964, 68: 201.
[5] COZZANIL V. A fundamental study on coventional pywlysis of a
’ ° Refuse Derived Fuel[ J]. Ind Eng Chem Res, 1995 (34). 2006 —
(e) , 00,
’ ° [6] ANTAL M J, VARHEGYIN G. Cellulose pyrolysis kinetics: the cur-
(d . . rent state of knowledge[ J] . Ind Eng Chem Res 1995 (34). 707 —
3 RDF b
[7 , ,
’ (. . 1998, 16(6): 51— 55.
do/dt = Alexp(— E/RT)] (1— a), T , (M)
» 1998 1—25.
19 [A].
[1] SHUGO HOSODA, NOBUTAKA KASHIMA, SHINJI SEIKAWA. Sta- [C. : , 197, 7.
tus of pressurized intemally circulating fluidized-bed gasifier (PICKG) 26— 33
development project [ A] » Proceedings of the 15th Intemational Con- [ 10] s s [M] .
ference on Fluidized Bed Cambustion [ C] . Savannah, Georgia » 19%: 90— 98
ASME, 1999: 16— 19.
(2 %D



16 ( 94 ) 2001 7

= Removal of Pollutants in Flue Gases through the Use of Activated Alumina
[ s ]/ HAN Chun-li, ZHANG Jun, YAN Zheng, 11U Kun-lei, XU Yi-gian (Thermal Erergy Research Institute un-
der the Southeastern University, Nanjing, China, Post Code: 210096) //Joural of Engineering for Thermal Enegy &
Power. — 2001, 16(4). —355 ~358
A brief account was given of the research results on the technology for removing a variety of pollutants, such as alkali
metals, SO x and NO x through the use of activated alumina. The valuable information provided may benefit the further
pwobe of the role of the activated alumina as a pollutant-removal agent. Key words: activated alumina, alkali, SO y»
NO x

PAHs = A Study of the Correlation between the
Carbon Content in Fly-ash of Coal-fired Power Plants and Adsorption Quantity of PAHs (Polycyclic Aromatic
Hydrocarbons) Organic Pollutants [ , ]/ LIU Hui-yong, XU Xu-chang, YAO Qiang (Thermal Enegy Engineer-
ing Depariment, Tsinghua University, Beijing, China, Post Code: 100084), ZHANG Ai-yun (China National University
of Geology, Beijing, China, Post Code: 100083) //Journal of Engineering for Thermal Energy &Power. — 2001, 16
(4). —359~362
With five coal-fired power plants serving as objects of study an experimental analysis was conducted of the content of total
carbon, elemental catbon and organic carbon in fly ash. On this basis a study has been perfored of the correlation of the
content of the above items and the adsorption quantity of polycyclic aromatic hydrocarbons (PAHs) in fly ash. Further-
more, also studied was the correlation of PAHs given off by the burned coal and the PAHs in coal located at the furnace
front. From the perspective of coal chemistry and coal combustion science discussed and explored was the adsorption re-
action mechanism of the PAHs organic pollutants. As a esuli, proposed was a kind of major mechanism of PAHs forma-
tion during the burning of pulverized coal, the so-called adsorption reaction mechanism of unburned carbon particles. It is
noted that the carbon in fly ash serves not only as a major adsorption location but also as an important reaction location for
PAHs. Key words: polycyclic aromatic hydrocarbons (PAHs), adsorption and reaction mechanism of unburned carbon
particles

=Preparation of a Thermodynamic Performance Calculation Soft-
ware for a Clean Coal-fired Electrical Power Generation System | , |/ XIAO Jun, CAI Ning-sheng, CUI Li
(Thermal Energy Research Institute under the Southeastern University, Nanjing, China, Post Code: 210096) //Journal
of Engineering for Themal Fnegy &Power. — 2001, 16(4). —363 ~366
Based on the thought of process system engineering and through the use of a modularization model building method the au-
thors have set up a method for mathematical modeling of typical equipment for a clean wal-fired electrical power genera-
tion system. Moreover, also established for the above-cited system were the mathematical model base of a typical equip-
ment and function base for the calculation of thermodynamic properties of various working mediums. With the use of a de-
velopment tool, i.e., Visual Basic program, a software for calculating the thermodynamic performance of a clean coal-
fired electrical power generation system has been developed. Featuring a friendly interface, ease of use, configuration
flexibility and a high potential for expandability, the proposed software is of high practical value for the type selection,
design and optimization analysis of Chinese-made clean coal-fired electrical power generation systems. Key words: ther-
modynamic calculations modularization, software

(RDF) = A Study of Pressurized Pyrolysis Characteristics of
Refuse Derived Fuels (RDF) and Their Kinetic Parameters[ , ]/ JIN Bao-sheng, DONG Chang-ging ZHONG
Zhao-ping (Thermal Energy Research Institute under the Southeastern University, Nanjing, China, Post Code: 210096 )
// Journal of Engineering for Thermal Energy &Power. — 2001, 16(4). —367 ~370, 374
With the help of a pressure themogravimetric analyzer a pressurized thermal analytical study was conducted of kitchen
refuse and other typical organic components of municipal refuse derived fuels (RDF). The RDF pyrolysis tests were car-
ried out under the ambient wndition of high-purity N> with a heating rate of 20 K/ min and a final temperature of 773 K.
Through an analysis of themogravimetric and differential themogravimetric curves obtained were the pyrolysis reaction ki-

netic parameters of several kinds of typical omanic components in BDF under pressurized conditions. In addition, also
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presented is a relevant pyrolysis mechanism. Key words: refuse derived fuel, pyrolysis characteristics, kinetic parame-

ter, thermogravimetric analysis

= The Calculation of Chaotic Response of a Journal Bearing-supported
Rotor System [ ., ]/ WU Xin-hua, ZHANG Xin-jiang (Energy College under the Harbin Institute of Technology,
Harbin, China, Post Code: 150001), YU Zeng-ho (Harbin Turhine Works, Harbin, China, Post Code: 150046) //
Journal of Engineering for Thermal Energy & Power. — 2001, 16(4). —371 ~ 374
On the basis of the theory of otor dynamics and nonlinear dynamics and in the light of the specific features of a nonlinear
rotor-bearing system set up was a model of elastic rotor-bearing system with the use of a short bearing model. Moreover,
through the use of a numerical integration and Poinca® mapping method a nonlinear vibration study was conducted of the
above rotor-bearing system in the domain of certain parameters. As a result, obtained for the system in the above domain
were bifurcation diagrams, Poinca€ mappings and speed-varied three-dimensional spectral diagram. The results of calcu-
lation indicate that the rotor-bearing system may be subject to chaotic motions. An analysis was conducted of the nonlinear
behavior of the system dynamics characteristics, which may vary with the change of certain parameters. A visual display
is thereby obtained of the influence of parameter variation on the system dynamics characteristics. The above work can
pwovide some theoretical reference data for the design of elastic rotorbearing systems. Key words; turbomachinery, rotor

dynamics, wtor-bearing system, nonlinear vibration, chaotic response

= Working Principle of a Separation-type Heat-
Pipe Heat Exchanger and Its Use in the Heat Recovery System of a Power Plant | , |/ LIU Xiao-zhou, HUI
Shi-en, XU Tong-mo, et al (Boiler Research Institute under the Xi’ an Jiaotong University, Xi an, Shaaxi Province,
China, Post Code: 710049) // Journal of Engineering for Thermal Enewy &Power. — 2001, 16(4). —375 ~376, 379
Described is the working principle of a separation-type heat-pipe heat exchanger along with its use in a separation-type
heat-pipe economizer installed on a 670 t/h boiler of a 200 MW power plant. A cmparison of the above-cited heat ex-
changer with a conventional low-pressure economizer shows that the recommended heat exchanger enjoys tremendous supe-
riority in temns of heat ecovery efficiency. Key words: separation type heat pipes working principle, low-pressure econ-

omizer, economic benefit

= An Investigation on the Intermittent to-Annular Flow
Transition of Oil-gas-water Three-phase Flow in a Horizontal Tube | , |/ ZHOU Yun-long, CAI Hui, HONG
Wen-peng, LI Yan (Power Engineering Department, Northeastern Electric Power Institute, Jilin, China, Post Code:
132012) // Journal of Engineering for Themal Energy & Power. — 2001, 16(4). —377 ~379
An experimental and theortical study was conducted of the intermittent-to-annular flow transition of oil-gas-water three-
phase flow in a horizontal tube. Pwoposed was a boundary equation featuring the transition of the intemittent-to-annular
flow. The experimental study results show that the major factor governing the transition of the intemittent-to-annular flow
is the gas-phase reduced speed and the liquid-phase reduced one with the effect of oil fraction and tube diameter playing
an insignificant role. The results of calculation have been found to be basically in agreement with those of experiment.

Key words: horizontal tube, oil-gas-water three-phase flow, flow pattern transition.

= Theoretical Analysis of the Characteristics of Air Transverse Flow
Distribution in a Stoker-boiler Air Compartment| , ]/ MIAO Zheng-qing, DOU Wen-yu, ZHOU Qu-lan, et al
(Power and Energy College under the Xi’ an Jiaotong University, Xi’an, China, Post Code: 710049) // Journal of Fngi-
neering for Thermal Energy &Power. — 2001, 16(4). —380 ~382
Presented is an enclosed set of equations, which describes the air flow in a flow stabilized section of a stoker boiler dual
lateral-side full-section air feed compartment and a full lateral-side air feed compartment. Through a theoretical deduction
obtained was an analytical solution along with the deduction of a theoretical expression of the stoker surface flow-rate devi-
ation. On this basis the limiting flow rate deviation location and the flow rate deviation limiting ratio were compared for
the following cases: the dual lateral-side air feed mode and the single lateral-side air feed mode. Moreover, an analysis
was performed of influence of air compartment construction and stoker grate layer structure on the flow rate deviation. Key

words., stoker boiler, stoker air compartment, flow characteristics, flow distribution, flow deviation



