24 4
2000 7

JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

Vol. 24, No.4
July., 2009

x & IRE

: 1001— 2060 (2009)04— 0519— 04

S A, KA

(LTI A ¥ ¥R KT AR 7100732 PEAMETEAATELO=ZFEA B AL %/RIE 150036)

AT AF A E A B AT W RE S
WA, HARRM A R R AR TR A R
89 A B B AR IRl A B A N A 30EE T AR AR A I K
B R EA . RB S S AN B AL B Aok

S U R @ ARk S R ) 4R I, ST “ﬁuzﬂ&‘k‘%‘
Sy ke kA M. A B4R S d R AE AR
vh, A0 AR hedE I & D) o @ ik B F R JE S ‘?,
it FRAF AR 0y RS . R GARTE o T A A T
I BIN T A A dE N R S AT R A
FIAR G 5 MRIEAL L —t X I A F o A ), a8 ad ahK
#f it £ Gk, N BiE {AL FZk MR 5 A A0 451 669
F20.439", A8 £4 ), BiE T BT EEA 69 G A bk

H H H

: TH132 0242 A
9
(1
b
(LTCA)
b
[2~6
b
b 2
[7~8]
19
2 2
LT-
CA
1
b
9
: 2008—06— 24; :2000— 02— 20

(VAT 4 s .

1.1
1.1 5@ ka8 F AR H N
A i
o]
N ,
NXN
Ay(lzlazv ) N;_]: 1,2, - N)c
( ) n , nXn
>\lj(l:1, 29 ) n;j:L 29 )
n. 1

© ( ), = ( ).

H1 M rEigs el

1.1.2 — A& B AEE 30k 5ok m & B4 5
1.1.2.1
n ’
A1l Ani
[N=| : . D
Al A
1.1.2.2



° 520 - 2009
’ ° N ’
NXN Y P
M ’ (p:L 2, Tty N; q— 17 2’ ) N)o ’
[ AL A2 Al ase [ 107,
s M
[ Al 0 ( .
A ’
[A] = L4]2 2 ). ,
0 [Al
1.1.2.3 °
, M, 1.3
’ M> ’
’ fw= At G )
([ A ] Ao e
[ A1] M
[}\]: o) [ 11]
[ A2]1
2.1
0 [ A M,
3
1.1.2.4
N wi win jWﬂ][ levj
\ I I i v
[ Al 0
b sl
A
[A] = L]z @ - s "
B 2 Aok Ak AT AR
0 [ A] 2 .
(T VII. IO 1IV)
b ( . TCA
, , LTCA ),
J
1.2 , ) I JII. I
\Y :
’ [W] k:[ qk+[b] ks k:I ’ Ha III IV (6)
) [W] k:[le W2 Wn] T;[b] k:[bla sz )
( ). bl s du= AL 1o 1)
Ypq Pra p N N4V
4 q =152, "’7”)_ k




4 , ° 521 -~
[12]; & k
( TCA ) ,
P .
) Z. , )
. (&), TCA  LICA,
[Fle[pl et [w]k=[Z] +[d]* 7 3
k=1, 1, IL Vs [ pl «=[ p1s p2o -5 pn] T
[dlk=[disd2 ~vdn] 5[ Z]=2Z[ 1.1, = 1] | ’
=102 e ) — i ( 2 000N °m )
j s diG=1,2 s n)— 1 3
k j 4 5
32— s Fle— k
1
2.2
piG=1,2, ==y n) z 31 102
épjl + épj H +épj m+§lpj N=p ® " 105
B 28.34
, | n n B 90X 2 90 2
j;pjl €os 01 +j;pjn s 011 :j;pjmcosaﬂHJr
j:nzlpﬂvwsajw ) v 70
a— ( )
2.3 RN @ <
pi>00  di=0; pi=0, dy>0. [ .
2.4 > m q <]
s 7
mm4§12)(f Nm ______ m -
—[F1[pl 1 Z] +[d) T [X] =[w] Y 7 =N
[ [pl +Xat1=P o 754424
[ e " p]icos] ] —[ p] 2cos] B] )+ Xapi2=0 B3 #aEHE G
s.t. ppdis Z, X;2=0
p=0 d=0 y
AL R =~ ~ AN NSNSNSS
[ X1 X - Xaa] 5[ P11+ P] 2 0
s =[ o o az] 5 [B] =1 Bis Baw - 1£6N
Bul T ;[ p] [Pl = —=
[P] 2
( : B4 AFHEE @R FY



° 522 - 2009
2 o
/(" ,
’
2000 N°m 0.451 669 0. 439 °
"
s 5 D ( 0.012 66",
H (2) ’ °
[ 1] AMENDOLA B. Single vs doubk helical geary| J| . Turbomachinery In-
i : : | termtional, 2006 47(5); 34— 38.
i i i [2] BIBELG D.Contact sress analysis of spiral bevel gears using finite el-
: . : ement analysis| J| . ASME J of Mechanical Design 195, 117(2). 235
—240.
E E [ 3] GOSSELIN C. Simulation and experimental measurement of the trans-
. . mission emor of real hypoid gears under bad[ J] . ASME J of Mechani-
(a) WRBRRBAESRE cal Design. 2000, 12(1): 109— 122.
< [4 ] . (.
000 T + 2000, 18(D; 19— 22.
P TV g
R s , s
& -1.00 1 L R . —
g 20 40 60 [J. 2002 13(14):1181— 1183.
. s 1997,
ARRAIC) . 12(3): 251— 254 .
(b) A/ RBIESRE : .
[71  WINTER, HANS. Load distribution and topological flank modification
2] ] ik £ of helical and double helical geary J| . Ewopean Joumal of Mechanical
B5 AFHARBAAF)
Engineering 191, 36(3); 171— 176.
[8] HOCHMANN D. HOUSER D R THOMAS J. Transmissioin emor and
bad distribution analysis of spur and double helical gear pairs used in a
split path helicopter transmission design //AHS and Royal A eronautical
society. Technical specialists meeting on tolorcraft acoustics/flid dy-
namics| C] . Philadelphia: A lexandria 15— 17.
(D icy C] . Philadelphia: A lexandria 191: 15— 17
’ ’ (9 ’ ’
[J. , 2002 38(9): 60— 72
’
[ 10 . s . [J]-
’ . 1992.10(1); 74— 78.
2) ’ [ 1] CONRY T F. A mathematical programming techni que for the evalua-
, tion of load distrbution and optimal modifications for gear sysems| J] .
ASME ] of Mechanical Design, 1973 1115—1121.
(13 (0.
, 2006.
3 ,

(it 1h)



° 546 - 2009

pressure and flash system being compared. The analytic results show that the impoved dual-pressure circulation system
has a maximum power output and the flash system, however, is simple in structure and flexible in operating modes. Both
systems feature relatively wide applications. Key words: cement kiln, medium and low temperature waste heat utilization,

genetic algorithm, dual-pressure cycle, flash cycle

= Study of the Influencing Factors and Burn-out Characteristics of a Re-
burning Process] ., ]/ SU Sheng, XIANG Jun, SUN Lu-shi, et al (National Key Laboratory on Coal Combustion,
Huazhong University of Science and Technology, Wuhan, China, Post Code: 430074)// Journal of Engineering for Ther-
mal Erergy & Power. — 2009, 24(4). —507 ~512

With five kinds of coals including two types of low volatile lean coals serving as the main fuel, a detailed experimental
study was wnducted of the reburning pocess and fuel burn-out characteristics of gaseous fuels on a 36 kW one-dimen-
sional boiler. The test results show that under same conditiors, the higher the volatile content of the coal which serves as
the main fuel, the greater the denitrification efficiency of the gaseous fuel in the reburning process. When a wal of low
volatile content serves as the main fuel, a bigger proportion of gaseous reburning fuel and a long residence time in the re-
burning zone will be required to attain the sane reburning denitrification efficiency as that of a wal with a high volatile
content. The test results indicate that even if a low-volatile coal was used as a main fuel, when the gaseous reburning fuel
poportion is 10%) to 15%, the residence time in the reburning zone raches 0.7 s to 0.9 s and the excess air factor in
the reburning zone is between 0.8 and 0.9, the gaseous fuel eburning process can ensure that the bum-out rate of pul-
verized-coal particles will not drop significantly. In the meanwhile, under the precondition of the gaseous fuel being suffi-
ciently burned up, a eburning denitrification efficiency of above 50%4 can be obtained . Key words; one-dimension hoil-

er, coal particle, gas fuel, reburning, nitrogen oxide, carbon content of flying ash

600 MW N = Experimental Study of Mixed Combustion of In-
donesia-originated Lignite and Vietham-originated Anthracite in a 600 MW Supercritical Unitf , |/ ZHAO
Zhenrning, ZHANG Qing-feng (North China Electric Power Science Research Institute Co. Ltd., Beijing China, Post
Code: 100045), TONG Yi-ying, FANG Zhan-ling (Datang International Power Generation Co. Ltd., Beijing, China, Post
Code: 100053)// Journal of Engineering for Themal Energy &Power.— 2009, 24 (4). —513 ~518

An experiment was performed of burning four kinds of bituminous coals including Shenhua-and-Tashan-originated coal

and Indonesia-originated lignite, in a mixed combustion of Vietnam-originated anthracite on a 600 MW supercritical boiler
with its design coal rank being high quality bituminous coal under an opposed-firing mode. Through combustion adjust-
ment, it can guarantee a poportion of 40%) Vietnan-originated coal to burmn steadily, the coking characteristics of Shenhua
and Indonesia-originated coal can be significantly improved. However, the flying ash combustible ontent increases and the
flying ash particle diameter becomes bigger. The test results show that the burn-out of anthracite is more difficult to attain
than its ignition and steady combustion. The effective means to solve this poblem and give due consideration to the safety
of equipment items can be given as follows: the fineness of pulverized coal should be close to the requirement for an-
thracite combustion to the maximum possible degree while the primary air temperature and its feed rate should be con-
trolled as required for easily-ignited wal ranks. In addition, the concentration of pulverized al, swirling intensity, central-
ized oxygen supply, activity of the easily-ignited coal rank and boiler load etc. all exercise a elatively big influence on the
combustion of the coal mixture. Key words: 600 MW supercritical unit, Indonesia-originated lignite, Vietnam-originated

anthracite, mixed combustion

= A Model and Method for Load-bearing Contact Analysis of Herring-
bone Gears[ ., .., .|/ WANG Cheng, FANG Zong-de, ZHANG Shun-li (College of, Electromechanical Engineering, North-
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west Polytechnic University, Xi’ an, China, Post Code: 710072), JIA Hai-tao, (CSIC Harbin No. 703 Research Imstitute,
Harbin, China, Post Code: 150036) // Journal of Engineering for Thermal Enegy &Power. — 2009, 24(4). —519 ~522

In the light of the meshing characteristics of herringbone gears, established was a model for load-bearing contact analysis
of such gears. First, a finite element method was used to calculate and obtain flexibility coefficients at various grid nodes
on the working tooth surface and also the flexibility coefficients thiough an interpolation at all the long-axis discrete points
on the transient contact ellipse during the gear engagement period. On the basis of the gear engagement at various contact
locations, a normal flexibility matrix was constituted at the contact points on the tooth surface . Moreover, through a super-
imposition, a tooth surface normal flexibility matrix of the gear pair was obtained. By taking account of the influence of
shaft deformation on the tooth surface flexibility matrix, the additional matrix produced by the shaft deformation was added
to the tooth surface nomal flexibility matrix to obtain a flexibility matrix of the gear system. Then, based on the gear tooth
deformation and displacement coordination equation, the force equilibrium conditions and non-insertion conditions were in-
troduced to establish a mathematical programming model for the contact problem of herringbone gears. Finally, with a pair
of herringhone gears under test serving as an example, through a comparison of load-bearing transmission errors (the mea-
sured amplitude and theoretical one are 0.451 669 and 0.439 radial second respectively, the difference between the two is
very small), the crrectness of the established model was verified . Key words: herringbone gear, load-bearing contact,
nomal flexibility matrix, pogramming

=Numerical Simulation of the Influence of Pressure on the Coal Gasi-
fication in a Spouted Fluidized Bed] , ]/ DENG Zhong-yi, XTAO Rui, JIN Bao-sheng, SONG Qi-lei (Energy
Source Research Institute, Southeast University, Nanjing, China, Post Code: 210096) // Journal of Engineering for Ther-
mal Energy &Power. — 2009, 24(4). —523 ~528

With the aid of a CFD (Computational Fluid Dynamics) software platform, established for the first time was a three-di-
mensional gasification dynamic model for a spouted fluidized bed. The model included the following sub-models: those for
gas-solid flow, coal volatile precipitation and coke gasification reaction, as well as a homogeneous reaction sub-model be-
tween gas phases.The model was mainly used to investigate the influence of the change of operating pressure on coal gasi-
fication. When the pressure is 0. 1 MPa, the mole fractions of carbon monoxide, hydiogen and methane are 8. 75 %
10. 5% and 3% respectively. When the pressure is 0.3 MPa, the mole fractions of the above items are 11.2%, 12.81%
and 4. 27 %} respectively. The quality of coal gas was improved significantly after being pressurized. Finally, the simulation
calculated results were verified by test ones. Key words: CFD (Computational Fluid Dynamics ) model; wal gasification,
pressurized spouted fluidized bed, numerical simulation

CFBC = Mixed Combustion Experiment of Vanadium-enriched
Stone Coal and Biomass on a CFBC (Grculating Fluidized Bed Combustion) Test Rig] , ]/ FAN Xiaoxu
(Energy Source Research Ingtitute, Shandong Provincial A cademy of Sciences, Jinan, China, Post Code: 250014), NA
Yong-jie, LU Qing-gang (Research Institute of Engineering Themophysics, Chinese Academy of Sciences, Beijing, China,
Post Code: 100190), WANG Zhou-ming (Shandong Provincial Development and Investment Co. Iid., Jinan, China, Post
Code: 250014) //Journal of Fngineering for Thermal Energy & Power. — 2009, 24(4). —529 ~532

In the light of the specific features of vanadium-enriched stone coal and by utilizing a laboratory-scale CFB (circulating
fluidized bed) combustion plant, a mixed combustion experiment was carried out for the stone coal in question and
biomass. It was aimed at the comprehensive utilization of resources through vanadium enrichment and heat recovery. The
test results show that the stone coal under test is easy to ignite, maintains a steady combustion and displays good burn-out
characteristics. This is also the case even when the stone coal is fired with biomass in a mixed combustion. After combus-

tion, the majority of vanadium in the stone mal was transformed to V205 and became enriched in ash and slag. The  stone



