22 3 Vol. 2, No.3
2007 5 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER May, 2007

: 1001— 2060 (2007)03— 0274— 06

PRKR PM1ofitk 3R F 5 1 BUE R

%’ttﬂkﬁia % %ﬁ‘a %‘é'&@a %:ﬁ%’l&é
(FREAF EARKBEMBERARTHERALRE, L7 &7 210096)

RGBT KR PV 0B IR B A AL W K H Smoluchowski (7,
BB G EENT R BRI FA R M BT A
HOEH TR DN AL Fh R R RT T A

R RY, B R L R fl R, Wy K H kA ’ )
HEAFHE R By £ 0. 023~ 9.318 Um b9 £ 2 FC AW, T4
BRETORARBEES T F Aok 1T 8 B H KB Sf?¢
FRFE I B B AR BT SRR BT A B P , ;
158 A BAAFH R R, TARE R T 00 BB R & Dominik 4,
ks T AR tade B AL B, Sh B B KR BT R A Y : Prakash
oy % A ATk LT AR b g e R ARy — o
RALK, #5700 B Bk 2 A AT 39 K 899 K ok
D BT HEARGBKERK AN AT HE bl
A AR BB R A f s, ’
PMo; ; ; ’
: X513 A R . . ,
PMjo
[ 17
( 10 #m,
PMio ) ) . Mo
’ b HVIIO
SR . PMio .
PMIO PMio ’
[3 [ 6]
, 1
, PM 1o ,
, 1.1
, PM o
: 2006— 07— 24 :2006— 08— 22
(973) (2002CB211600)

1979—> ’



3 st PM o © 275 -
(General Dynamicc E- , GDE ,
quation, GDE) (a,
81%; D_ %J BCus v— udn Cuy On(v—u, 1.2
Yo PMio
t)du*n(v,t)JmB(u, vn (u, t)du (D ’ ’ L.
K (t=0)
:n(yv, t)— V t
s BCus v—u)— v o u—v
3 VOV —
GDE ’ ’
, +Monte — ' -
CHI‘OI ’
o Gelbard o .,
(4 GDE , (var D _ %Jvﬁ(u,v—u, rnu,ryOnly —
0
) , u, s du— n G, r,t)J "Blusvs nlu, v )du
VO
’ D)
1 (n, @ B
n r .
PMio ( 0 |
2.5.2.0 Mm; 0. 05 m; 0 )
. 0. ([)?”m/s; , 1 v utvw
4.38X 10°A/m) . . 0 utrvvp)= 0 v ut 4o
vutv u Vi1
’ ’ 3)
| / . r
° 4
PM 10 1 ,
%J HJ O << utv<"v)Bus vs )0 (us
VO VO
3.0 ts r)n(v, t, r)dudv @4
~ 25 ?2)
S 20
X 15 ’ .
1.0 , , ,
OBy
. 0.03
(io/lo_(),() 0 0'010.02 ( v v
. o {2 _0_050'050'01"‘“ —JVHJVI OCu+v> vpOB s vern(us tsr) X
0 1
3) ,
R [} ) 1;



° 276 - 2007

— %J HJ "0 (v vt 0t v v} X ° ’ 0.05 m’l
Yo "V .
BCus ve r)nCus ts r)n(v, ts r)dudyv 6)
@y
’ ’ 2 d_=0.151 pm
16
v (v g T ]
_J”‘Jl B(H9V7 l")}’l(lh t, r)n(v, t, V)dudv (7) 'ﬁ 12
ViV m .
4 s r ﬁ
= 4
: 0
n _ 001 o1 1 10
d”: LJ HJ O << utv<v)Bu, d/pm
t 2 VO V()
Vs r.v)n fvu, t,r)n (v, t, r)dudy B2 kBT RAS T
*J HJ " O0Cutv= B vy P nCus s oy g
Vo Vi .
r)dudv 4s
—%JHJ[ (20u+v> v+ 0Cut+v<<vp)}Bu, by 10
V() Vl*l -; L
vs 1) Cus )0 (v, 1, r)dudy -'.a
v (v S ]
*JmJ " BCusve D nCus ty 1) n sty r)dudy (8 = 13
1 1
:N_ ° l> 00 i i
__ 00 01 02 03 04 05
1 , =1 0; << 2T
m , I=m 0.
B3 “RAETHELEK
s PMio
2.2
’ PMio
2
21 ("), 0.
' (023 ~9.318 m
: M. 1.2 4
/kg'm 3 /Pa°s /m /K '
2200 1.83X 10°° 733X 1078 23 ’
( 2); ’
2 b
3 2 d, : : 4 :
dum 0. 151 Pm.
3 M 4

B v B . 0.45T [m



3 st PM o © 277
PM o s 5
18
15t
® 12} .
N e
6}
3 " "
001 0.1 1 10
d/ pm _d/pm
(O g £1.1 3 ¢
B4 FRREEETHERZFENGREAETHE 60— 0.16
sof ----d,. 1015
PMio 40 _‘\‘ J 0.14
£ 5l (=40 g/’ 013 g
& \ =12 1012
5 20r ‘\‘ u=0.08 m/s | o1l
C=40 g/m”. 1=1.2s. oh/ N L oo
u=0.08m/s , B NG R 009
0.0 0.2 04 06
T um BIT
s 5(a) , (b) BERREEMKERUHE
’ B S mkRa%E HE Bk E KA P
o o BB o e R i 0 S
s , 100
——40.00 g/m* B=047T
80 f----4.65 g/m’ =128
__.,.__,0.95#“) %ﬂ).m m/s
# 60
b :‘ 40 [
, 0.3T ,
2}
' 5(b) 001 o1 1 10
5@ (b) d/pm
; 0.16
0.15
{014
’ ® 1013 ¢
S(b) ’ \F- .0.12 ;l
’ 40.11
’ 40.10
0.09
40
’ C/g*m
. , (b) BERECERMNE P UEE
., 6Ga).(b) , 6 o
(). (b) B 6 M=ikEMEBIRE KA P

{5 AL A2 A 545 BRI TRt B89 %o



° 278 -

2007

uxX t=0.1m ,

n/%

) 7 .
b
b b
b
s, 8
b
b
b
b b
b
b
100
—12s  B=047T
80
60
40
2
001 01 1 10
d'l pm
(a) FRBBRBEE
60 016
50 h :3' 0.15
. L]
5 4
wol ™\ 014
R {013 §
1] AN C=40 g/’ £
A ml2s (024
o s w00 oy
10 \\\‘~ 4 0.10
0 e S LE 1)
00 03 06 09 12
tls

(b) BERAENKEPRAER

B 7 450 I R B R A
(AR Ao AL IR BLIR AR 8 o0

100
—00lo/s p047T
80 [-----008m/s C=40 g/m’
-——006m/s =13
& Of
:‘ w L
20 }
001 01 1 10
d’/ pm
(a) RBHRERNE
50 0099
\\ ——q'
\ —---d_ {0.098
48 | N
. 10.097
® " B=047T ®
~ a6 . Mdmg'om ;I
N Fle Jo09s
a4t
{0094
2 . . +*d 0003
006 007 008 009 0.10
y/m- s
(b) BEBERNEMNE PRAER
B8 A AR BRI E A

K9

{5 B B A 4 I T3 F09 Rk

100

——006m/s B=047T
t----008 m/s C=40 g/m’

80}
*
s
d'/u.n
(a) SHRERMRAE
60 0.094
—,
58 ----d_ K 0.093
’
s6 ',' 1 0.092 i
E_ " 1 B=047T ’ll 10091 J
® SMrcaogm N L™
g, xt=Q01m,°
52t s ] 0.080
50 -“' o 0.
006 007 008 009 0.10
u,/m-*s”

(b) BRBRMEMNEPLNE

AP S A B I 19 AR
oz B4 o A R A 8 2 F



3 N PM o © 279 -

. 7~ 9 13 S
[J. ,2002, 31(5):342— 348.
[3] . ,
L. . 2005 25
(16):97— 101
3 [4 : : .o PM,/ PV, 5
[J. , 2003, 23(1); 145—149.
a 14 o
, PM 0 [0 » 2006, 26(1): 82— 86.
[ 6 , . [J].
(2)  0.023~9.318 "m ) . 2005, 22(2); 141— 146,
PMio ’ [71 SMOLUCHOWSKIM. Versud einer mathematischen theorie der koag-
3 ulationskinetik kolbider Bungen[ J] . Zeitschrift fir Physikalische
Chemie 1917, 92: 129—188.
[8] SVOBODA J.Magretic focculation and treatment of fine weakly magnetic
mineraly J| . Magnetics, [EEE Transactions on, 1982 18(2):796—801.
(3 N N [9 DOMINIK C, NuBOLD H. Magnetic aggregation: dynamics and numer-
’ ical modeling[ J] . Icarus, 2002, 157(1): 173—186.
H . [ 100 PRAKASH K, PRATM B. Analytical expressions of the collision fre-
. quency function for aggregation of magnetic paticleq J] . A erosol Sci-
' ence 2005 36(4); 455— 469.
’ [11] . . :
(1. . 2007, 22(2): 176—
@ ’ 180.
. o [ 12] PISKUNOV V N, GOLUBEV A L BARREIT J C, et al.The general-
ized approximation method for modeling coagulation kinetics-part 2:
iiﬂ]‘ »d:\i';‘i/l%: /é I:’J %;% ¥ Eﬁ%i ﬁ'] T:fﬁ’ ‘i‘f‘ &‘I] 7]{“3?}:\ comparison with other methods] J] . Joumal of Aerosol S cience 2002,
Ak S AU G B E . e
[J. » 2005, 11(3). 273— 271.
[ 14 GELBARD F. Sectional representation for smulating aerosol dynamics
[ , , . [J] . Journal of Colloid and Interface, 1980, 76(2).541— 556.

(. . 2006, 21(2); 175— 178. e s .
(i & R)

FE( ek prueckue craHUMN2006 SF 6 H F4RiE, YTM3 (&5 /R G pud] & 7 )89 T—250/300— 240 &
by B ik hE A 250 ~ 300 MW, #E A 3890 ~40%. #88 PI10—577—03“ X /) K& 584447 . /%%%u
Bl F B BN o Fodk K AE B F ey A BLAZY, T—250/300— 240 A A HLAYG B AE B A 4 s 4T i
] % 220 000 h, /& 3% 4 H 600 K.

FEZ AT P #3695 4T, T—250/300— 240 &AL 38ALE 89 4 A & & T 3 02] 300 000 h, & #k 3% 7T 3%
HaF] 900 K .

FeR8 H 0 Trik ARG BT AT (KNG E RN #TEIT0ES);

PCO— 1( — 5P EETFT )RR A HF 4%, Rt LUCH —2(= 5+ Eir) BF 3t Lg% g kw3, A
R EE S EE _EE e B AR,

ARAE B 209 L E KA R SRR 3T 69 A S AT R e 0950E



© 344 - 2007

ment signals from the intemediate parts of a SSS clutch serving as an example. The measures include: the use of dB3
wavelets to conduct a 5-layer dissolution and the selection of heursure soft threshold values to perform a quantification of
wavelet coefficient threshold values followed by a restructuring of signals. The tests and analysis show that the use of the
wavelet analysis for achieving the elimination of noise from the signals is simple in theory, featuring an ease of its realiza-
tion and an extremely high reliability. The signals after noise elimination provide a solid basis for fostering the feasibility
of power-related maneuverability of the whole system. Key words: marine power plant, wavelet analysis, CODOG (com-

bined diesel or gas turbine), signal noise elimination

= A Study of the Pressure-drop Characteristics of a Dual-layer Filter- material
Filtering Bed [ . ]/YANG Guo-hua, ZHOU Jiang-hua (College of Sea Transportation under the Ningbo University,
Ningbo, China, Post Code: 315211)// Journal of Engineering for Thermal Enegy &Power. — 2007, 22(3). —267 ~
269

The working principle and high filtration efficiency of a dual-layer filter-material filtering bed are described along with its
low pressure-drop filtration characteristics. The pressure drop at each layer of the above filtering bed was measured during
tests. Analyzed were the total pressure drop of the bed layer and the pressure drop dharacteristics of a hot gas distributor,
sand layer and an expanded perlite layer. The results show that the pressure drop of the sand layer accounts for 75 % ~
90% and that of the expanded perlite layer for 5% ~22% of the total pressure dwop of the bed layer. The pressure-drop
characteristics prove that the sand layer povides a surface filtration and the expanded perlite layer a deep bed one. This
is the rason why a dual-layer filler-material filtering bed has a filtration efficiency of 99.99% and the bed layer a dust
bearing capacity ten times as high as that of a single layer sand bed. Key words: high temperature gas, filtration, gran-

ular layer; dual-layer filter material

= Optimization of the Filtering and Deashing Modes for Granular-layer
Dust Precipitators [ , ]/ WANG Zhu-liang, 1IU Xiao-hang, DU Bin (College of Energy Source and Power Engi-

neering under Jiangsu University, Zhenjiang, China, Post Code: 212013)// Joumnal of Engineering for Themal Energy
&Power. — 2007, 22(3). —270~273, 283

Analyzed were the issues affecting the dust removal performance of moving-bed granular-layer dust precipitators due to an
increase in clearance between granular layers and also granular particle dislocation etc. Though an optimization effort a
granular-layer dust precipitator with a new type of structure and filtering method was created to solve the above issues. Its
structure and specific features are described, especially a built-up fluidized bed dust removal mechanism, which can ac-
complish a quick dust removal from the granular layers. A mathematical model featuring the pressure drop of the dust pre-
cipitator bed layer has been established. By way of experiments, the authors have identified the regularity of dust removal
from a granular fluidized layer and the filtering performance of the precipitator. Both theoretical research and practice
have indicated that the new type of granular-layer precipitators has a better dust removal performance than other granular-
layer ones, making it possible to ralize an integration of dust removal and deashing as well as to simplify the dust re-
moval process. Key words; granular layer precipitator, ash removal, fixed bed, moving bed, fluidized bed

PMio = Numerical Simulation of Magnetic Aggregation Dynamics of Fuel Coal PM;
[ » ]/1I Yongwang, WU Xin, ZHAO Chang-sui, et al (Education Ministry Key Laboratory on Clean Coal Power
Generation and Combustion Technology under the Southeast University, Nanjing, China, Post Code: 210096)// Journal
of Engineering for Themal Fnegy &Power. — 2007, 22(3). —274 ~279

A dual-subregion algorithm has been presented for seeking a. solution, to the magnetic-aggregation dynamics equation of fu-
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el coal PMjo. By using the above algorithm, simulated was the aggregation dynamics process of fly-ash fine particles in a
uniform magnetic field, which have been produced during the combustion of Dongsheng-origin bituminous coal. A com-
parison of the simulation results with the test ones shows a complete correspondence between the two results. The dual-
subregion algorithm features a relatively good applicability. For particle diameters ranging from 0. 23 to 9.318 m, the
aggregation and removal efficiency of the intemediate-sized particles is higher than that of small and large-sized particles.
An enhancement of the following factors, 1.e. magnetic induction intensity of an outer magnetic field, particle total mass
concentration, tesidence time of particles in the magnetic field and gas flow average velocity, can increase the aggregation
and removal efficiency of the particles. After the particles have attained saturation magnetization, the intensification of the
outer magnetic field will have no influence on particle aggregation. When the product of the gas flow average velocity and
the residence time of the particles in the magnetic field is a constant, the aggregation and removal efficiency of the parti-
cles will decrease with an increase of gas flow average velocity. The particle size corresponding to a maximal particle-size-
based removal efficiency of the particles and the particlenumber median diameter will decrease with an increase of the
aggregation-related total removal efficiency. Key words: fuel coal PM o, magnetic aggregation, dual-subregion algo-
rithm, ash removal efficiency

PMio = Capturing of Fuel Coal PMjo in a High Gradient Magnetic Field| , ]/
LU Duan-feng, WU Xin, ZHAO Chang-sui, et al (Education Ministry Key Laboratory on Clean Coal Power Generation
and Combustion Technology under the Southeast University, Nanjing, China, Post Code: 210096)// Journal of Engi-
neering for Thermal Energy &Power. — 2007, 22(3). —280 ~283

According to the high-gradient magnetic separation theory and with the magnetic field, flow field, Brown diffusion and in-
ertia action being taken into account, a model for capturing inhalable particles of fuel coal in a high-gradient magnetic
field has been established along with a calculation of the capturing efficiency of particles. A contrast-based analysis of the
calculation results and the test ones indicates that for the particle diameters ranging from 0. 023 #m t0 9.3 Mm, the calcu-
lated value of the capturing efficiency of particles assumes a basically identical tendency as the test one and for the parti-
cle diameters ranging from 1#m to 9.3 Pm, the calculated value is in relatively good agreement with the test one with the
error being less than 5%. A relatively high particle magnetized intensity, magnetic field intensity and relatively long resi-
dence time can all be favorable to the capture of particles in the magnetic field. The Brown diffusion plays a relatively
strong contributory role in enhancing the efficiency of capturing particles having a diameter of less than 1#m while the in-
ertia action has a weak influence on particle capturing efficiency. The research results indicate that using a high gradient
magnetic field to capture fuel-coal-produced inhalable particles is a valid and feasible approach. Key words: fuel coal
PMio, high gradient magnetic field, numerical simulation

= Application of Hameless Combustion at a Normal Air Tem-
perature for a Coal-fired Boiler Being Converted to Burn Gas [ , | /XING Xian-jun, WANG Bao-yuan, LIN
Qi-zhao (Department of Thermal Science and Energy Source Engineering, China National University of Science and Tech-
nology, Hefei, China, Post Code: 230026)// Journal of Engineering for Themal Erergy &Power. — 2007, 22(3).
—284 ~287

By installing a flameless combustion reactor operating at a normal-air temperature in the furnace of a coal-fired boiler it is
possible to convert a wal-fired boiler into a gas-fired one. Relevant calculation results show that as different fiom the pre-
dominant mnvection heat-exchange mode adopted by other gas-fired boilers, the fumace of the gas-fired boiler under dis-
cussion assumes mainly a radiation heat-exchange mode, thus intensifying in-hoiler heat exchange. The actual measure-
ment results indicate that a boiler thermal efficiency of 92.92% can be attained, over 30% higher than that of the boiler

before, modification and more than 4 % higher. than that of boilers with the same capacity currently available. As the hoiler



