31 11 Vol.31 No. 11
2016 11 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Nov. 2016

11001 -2060(2016) 11 —0059 - 05

( 430074)
— 4
. GOMC( )
’ 5 .
, o Gyorgy
o , Sylvain
j ’ ’ soot
:TK09 tA
DOI:10. 16146/j. cnki. rndlge. 2016. 11. 011 )
soot
6
b, Erich
99%
7
o 90% o
2 8
3
12015 -12 -29; 12016 -02 -01
(2013CB228504)

(1989 -)



60« 2016
1 ;
1 . 1 o
9
LAMMPS N 10
Andersen . N 11 Berendsen ; 4
Verlet N (QIHFE p=1.2 glem? (DRI HE p =1.5 glem®
C-Si Tersoff
c-c 2 '
s 4 096
37.894A x37.894A x37.894A
1.2.1.5.1.8 2.1 g/em’
F
- (VWG p =1.8 glem® (DFIEERE p =2.1 glem’
298 K 15 000 K 1fs
80 K/ps 208 K 1
. Fig. 1 Model for amorphous carbon particles
1.2 at various initial densities
(GCMC)
o Accel- RDF( ) 0
rys material studio sorption
compass o
13 14
Metropolis o
Ewald 1
o 1 kPa 100 kPa
2 x10° 1 x10° o
2
2.1 2
Fig. 2 Schematic diagram of a radial
distribution function
1 1

?1994-2017 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net




11 : *61-

r ( PSDsolv)
| z AN(r—r + 6r) y
i=1 j=1 °
= 1
IN— ; I— ps; 4 . 4
or— A;AN— r—r +or 1.2g/cm3
° 0.075 ~1 nm 0.95
nm ;
3 4 . 2.1
> r>1.6nm g/em’ 0.075 ~0.25 nm
1 r<0.12 nm o 0.25 nm
0.12 nm
1.6 nm - 4
0.15nm 0.25 nm
1.6 nm 1
° 1.2 glem?
P —+15g0em’
6
I 1.2 glem’ P
s 1.5 g/lem’ =
! 4—1.8 ga"m:‘ g
im 4 F 3 v—2.1 glem’ B
# &
& ©
* ]
0.0 UI.ZI A{JI.4 IUTG Ul.s 1.0 152
0 2 e fLiEFRAANVA
0.0 0204 06 08 1.0 1.2 14 16 1.8 2.0
i 18] B S pinm 4
3 Fig. 4 Pore diameter distribution of carbonaceous
particles at various initial densities
Fig. 3 Radial distribution function of amorphous
carbon particles at various initial densities 2.3
2.2
o 298 K ° 5 . 5 4
. 4 1.2.1.5.1.8 2.1 g/em’
5
o : 1.2 g/em’
0 1

’ o 1.5 g/em’



. 62 . 2016
1.2 g/em’ o
1
4
o 2.1 g/em’
1.2 g/em’
4 .
3
2.1 g/em 16
0.075 ~ 0. 25 nm 0.4 =il _____!_____ —4
17 - oy _—% -
nm o w 12 [ " e » -
- " e <4 v
— ! A
=} . / | ¢ o~
“ S 8 s { / . 383K
- 5
. i o ATAR 4 * « 373K
W S Al = 4 Vi 4363 K
= el = — ) | glem? = 4 i 4 A / . v-353 K
2 —+— 1.8 g/em® “ » . / " 343K
g —— 1.5 glem?® ) 17 {/‘ o . :_:32 ¥
AU g Toor gerre * 313K
= / * 303K
5 sl 00 02 04 06 08 10 12
o a4 1 HxFE S PIP,
~ {
!
o phea———— 6 H,0
0.0 0.2 ﬂ..4 0.6 0.8 1.0
Fixf E AT PP, . Lo .
Fig. 6 Adsorption isotherm of carbonaceous particles
5 H,0 adsorbing H,O at different temperatures

Fig.5 Adsorption isotherm of carbonaceous

particles adsorbing H,O at different initial densities

2.4
(25 ~ 120
) 303.313.323. 333, 343, 353,
363.373 383 K 1.2 g/em’
6 6

3
¢))
1.2 g/em’
0.075 ~1 nm ; 2.1 g/
cm’ 0.075 ~0.25 nm
0.25 nm o
@)
2.1 g/em’
o 4

(p/p, <0.2)



11 :

063-

6

3) (1.2 g/em’)

J. 2002 19(6): 422 —424.
HAN Hai-dong CHEN Bing-heng. Relationship between the expo—
sure of atmospheric particulate matters and public health effect in
China J . Journal of Environment and Health 2002 19(6) : 422
—424.

2005.
CHEN Jun. Experimental study of the agglomeration of super-fine
particulate matters in combustion of coal D . Wuhan Central
China University of Science and Technology 2005.
Eleanor J Highwood R. P. Kinnersley. When smoke gets in our
eyes:The multiple impacts of atmospheric black carbon on cli-
mate air quality and health ] . Environment International 2006
32(4) :560 -566.

PM2.5
J. 2005 25(11) :22 -24.
YANG LinHun YAN Jin-pei SHEN Xiangdin et al. Status quo
and prospects of the research of the coalescence and growth of com—
bustion sources at PM2.5 promoted by the phase change of steam
J . Modern Chemical Industry 2005 25(11) :22 -24.
PM2.5
J 2014 34(03) :20 —24.

XU Jun-chao ZHANG Jun ZHOU Ludu et al. Status quo of the
research of the growth of substances at PM2. 5 promoted by the
steam condensation ]

(03) 20 —24.

Modern Chemical Industry 2014 34

Hantal G Sylvain P Paul N. M. H et al. Water adsorption iso—

11

12

15

17

therms on porous onionlike carbonaceous particles. Simulations
with the grand canonical Monte Carlo method J . Journal of
Chemical Physics 2010 133(14):2 - 11.

Erich A Luis F Lourdes F et al. Adsorption of water on activated
carbons> A molecular simulation study J . Journal of Physical

Chemistry 1996 100(4) 1189 -1196.

J. 2014 35(3):614 -617.
AN Dong GUO Xin ZHENG Chu-guang et al. Study of the dy—
namic modeling and adsorption performance of microporous amor—
phous carbon molecules ] . Journal of Engineering Thermophys—
ics 2014 35(3):614 -617.
Plimpton S. Fast parallel algorithms for short-range molecular dy—
namics J . Journal of Computational Physics 1995 117 (10) :1
-19.
Andersen H C. Molecular dynamics simulations at constant pres—
sure and/or temperature J . Journal of Chemical Physics 1980
72(4) 12384 —2393.
Berendsen H J C Postma J P M Van Gunsteren W F et al. Mo—
lecular dynamics with coupling to an external bath J . Journal of
Chemical Physics 1984 81(8) :3684 —3690.
Sha Z D. A modified Tersoff potential for pure and hydrogenate

diamond-ike carbon ]

2013 67(5) :146 —150.

. Computational Materials Science

Hill J R Sauer J. Molecular mechanics potential forsilica and zeo—
lite catalysts based on ab initio calculations Dense and micro—
porous silica J . Journal of Physical Chemistry 1994 98 (4):
1238 —1244.

Thompson P A Robbins M O. Shear flow near solids: epitaxial or—
der and flow boundary conditions J . Physical Review A 1990
41(12) :6830.

Ewald P P. Die Berechnungoptischer und elektrostatischerGitter—
potentiale J . Annalen der Physik 1921 369(3) :253 -287.
Bhattacharya S Gubbins K E et al. Fast method for computing
pore size distributions of model materials J . Langmuir 2006
22(18) :7726 -7731.

William L Jorgensen Jayaraman Chandrasekhar et al. Compari—
son of simple potential functions for simulating liquid water J .

Journal of Chemical Physics 1983 79(2) :926 —935.

( )



11 e 121

will increase with an increase of the seawater temperature. Key words:seawater-caused foul metal material sea—

water temperature influencing factor experimental study

= New Weighted Sum of Grey Gases Model Correlation For—
mula Based on Statistical Narrow Band Model /NIE Yu-hong (School of Marine Engineering Guang-

zhou Maritime University Guangzhou China Post Code: 510725) //Journal of Engineering for Thermal Energy &
Power. -2016 31(11). -55~58

On the basis of various H,O and CO, molar ratios and total blackness at various temperature and travelling distances
calculated by using a narrow band model proposed was a new weighted sum of grey gases model correlation formula
for calculating the heat quantity exchanged in radiation from gases under the condition of oxygen-enriched combus—
tion. In the above-mentioned correlation formula both grey gas absorption coefficient and the weighted value are a
function of the gas temperature and the molar ratio between the H,0 and CO, however in the traditional grey gas
weight sum model the grey gas absorption coefficient is a constant. The new correlation formula can enhance the
accuracy of the grey gas weight sum model and compared with the total blackness obtained by using the statistical
narrow band model the maximal relative error is within 5% . Key words narrow band model grey gas weight sum

correlation formula molar ratio temperature

= Study of the Simulation of the Interaction Between Water
and Carbon-contained Particles in Flying Ash Produced in Combustion of Coal /LV Haihua GUO
Xin (National Key Laboratory on Coal Combustion Central China University of Science and Technology Wuhan

China Post Code: 430074) //Journal of Engineering for Thermal Energy & Power. —2016 31(11). -59 ~63

A model for the microporous amorphous carbon atomic configuration was established by using the molecular dynam—
ics melting—quenching method and the adsorption of water-steam in the model was investigated. A model for carbon—
contained particles at various initial densities was built and the radial distribution function and pore diameter distri—
bution curves of the carbon-contained particles were calculated respectively. In the meantime the isotherm of the
carbon-econtained particles to adsorb water molecules at various initial densities was studied and the influence of the
temperature on the carbon-contained particles at a single initial density to adsorb water molecules was also investiga—
ted. It has been found that for amorphous carbon-contained particles having a same number of atoms the greater
the initial density the smaller the probability of a relatively big pore diameter will emerge inside. With an increase
of the initial density the number of water molecules adsorbed by the carbon-contained particles will gradually de—
crease. At the same time with an increase of temperature the number of water molecules adsorbed by the carbon—

contained particles will continuously decrease. Key words: pulverized coal molecular dynamics grand canonical
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Montecarlo method carbon-contained particle water molecule adsorption isotherm

= Experimental Study of the Desulfurization in Front of the Furnace
in a Large-sized Coal-fired Thermal Power Generation Unit /ZHANG Hai-zhen SONG Hua-wei
HAN Hai-yan ZHANG Xin (Hua dian Electric Power Research Institute Hangzhou China Post Code:

310030) //Journal of Engineering for Thermal Energy & Power. —-2016 31(11). - 64 ~68

An experimental study of a large-sized coal-fired thermal power generation unit burning coal with a high sulfur con—
tent in the southwest region was performed by using the desulfurization technology in front of the furnace. An on-
the—spot test platform was built in a thermal power plant and the sink{loat sieving method was used to perform an
on-the-spot test of coal ranks with various high sulfur contents commonly used in units. The test results show that to
adopt the in-front-of-the-furnace desulfurization technology can effectively lower the sulfur content of coal entering
into the furnace and at the meantime can drop the ash content of the coal to a certain extent. The inHront-of-the—
furnace desulfurization technology can play an important role in preventing corrosion reducing the emissions and
securing a safe operation of equipment items in coal-fired units and is also significant for large-sized coal-fired u—
nits. Only in terms of coal ranks with a high sulfur content chosen the in-the-front-of-the{furnace desulfurization
can force the sulfur content of coal entering into the furnace to averagely lower by about 39.12% and the ash con—
tent of the coal to averagely reduce by around 25.01% . Key words:large-sized coalfired thermal power generation

unit desulfurization in front of a furnace sulfur content ash content

= Study of the Influence of the Interruption of a Single
Loop on a Six-doop Circulating Fluidized Bed Boiler /70U Yang—un HE Sheng (Huadian Electric
Power Science Academy Hangzhou China Post Code: 310030) CHENG Le-ming (National Key Laboratory on
Energy Source Clean Utilization Zhejiang University Hangzhou China Post Code: 310027) //Journal of Engi—
neering for Thermal Energy & Power. -2016 31(11). -69 ~73

On a six loop supercritical circulating fluidized bed (CFB) boiler cold-state test rig the differential pressure meth—
od was used to determine the in-furnace particle concentration distribution and study the law governing changes of
the inHfurnace particle concentration distribution when a single loop is being interrupted and blocked and the influ—
ence of the interruption and blockage of various loops on such a law. It has been found that after the single loop has
been interrupted and blocked the axial infurnace average particle concentration will assume an exponential type
decline and renew the initial balance state of the system after the loop has restored its normal material returning in—
dicating that the “dualdeg” type CFB boiler enjoys self-balancing characteristics. After the single loop has been in—

terrupted and blocked the particle concentration distribution in various zones in a cross section in the furnace will



