20 5 Vol.20, No.5
2005 9 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Sep., 2005

: 1001— 2060 (2005)05— 0527— 05

BEAR IR B SRR ST H

s 1 2
L, A &R
(L A AF R ARTBRHHRA LA Ex 2100962 FELEFRFAN LA FX 210013)

AR 10 th BA T R B4R 400 QL A6 SRS B, R
FAL AL T X T —6 10 th &5 585 89AKE %
Folh e 7 RGNS KFRE T T A7 BRI, F ) HEk
JiAenE A RA T R8P B & R URE T AR A
QR FHE A F fede Y, 45 AR SR R AR
PIFHEI A AL RN T Y HRE AR BN T
Ko A FRIARIF 6942 RN Ao 25 BB AT 3R IR 1045 T

H H

: TK229. 6 : A
1
Bl ARBZ %
[ ) ’ R (
’ )s
’ 12
me= k, *f (DM, Co, 0
dM. A= c¢—co—m—a )
, dM, A=z, —z,+m.A,—z 3)
10 t/il ’
d7y
(M( C(DA+MACall) d _CIC(I}]l(El Tb)Jr
ZiCash ( T‘bi_ Th)_’_mc <Cnm]_ Az Czsh )Th+ Ga Cﬂir Tk_

G,Cot m. Ot Os @)
2 B=W°H*V°p Y

2.1 A, — kg kg

: 2005—02— 02; :2005— 05— 11

({96812,



° 528 - 2005
CinCorCl— kg hs Ou — kI kg
Cat~ Catr — k] kg *KO; M. M, — .  kes
Cuir Co — 1 Jg KO Tois Ty —

C()2 — ; y OQ
Ga\Gg_ ,kg/s; V_ 9H1/S;
H_ s M3 W_ »
. — ; ZinZonZi— kg s
3
L— . my 00— ’ kg ‘ﬂ H
Me— ’ kg /S; 8_ ’
O — . kW; SO =
0.52 365
0.50 360 -
" 1]
» 048 =
~ ¥ 355F
X %
£ .46 u
3 0.4 b
350
0.44
0‘42 1 | 1 ] 345 1 1 L ]
0 400 800 1200 1600 0 400 800 1200 1600
BHE /s B ] / s
(a) (b)
100 11.0 -
50
E f 10.0
ﬁ ~
x e
g bl
'd ® 90|
50 L
_100 l 1 L 1 " ] 8.0 1 L 1 A 1 J
0 400 800 1200 1600 0 400 800 1200 1600
BYE] /s i
(¢) (d)
B2 P Hesk )89 47 BaX 5
2.2 Tt — , G
’ Vf - ’ m3§
Opes — s ke fm®
Vb Con S 316G, o (T TO— 2 00— 0 (6)
f Fgas Cgas d_L_ — g Cgas b f Qﬂ) Qf 2. 3
O — . kW , [ 3



© 529 -

W(!(’,_ VVrs (1_xrs )_ VVhd_ Wl(‘_'_ Van_ VVﬁv

! 14 ! dP um
= di( Vo 'H' V' 0"H+ M, Cpto)— TV, —mm
T dt

CD)

Wd(‘ H(l: o Wd(n Hd(r) = d% ( Vvd(‘ p /Hdu) + Md(' Cm tiw ) ( 10 )

—4 o) D
dt :
Wi Wy W (20— W= oV 0 D)
W e— Waun— Went W:‘v:d%afﬂ ey ® ,
: Wyt W Woxa= 2=V 0 (12)
WQCHK‘+ WIS Hrs_ Wk‘Hrlc_ I/Vdnm HH_ thH/
0.52 ( 365 r
0.50
360
T &
® 048 ]
g}‘ i E 355 +
T e — &
| 350
0.44 [
0.42 L 1 ! ) L L | 345 1 4 1 L | 1 |
o 400 800 1200 1600 0 400 800 1200 1600
HtE] /s B E /s
(a) (b}
100 - 110
50 -
g -
S = 100
£ o nfm
g £
¥ ¥
® 90t
-50 |
100 ' i ' { 1 [ I 3.0 L 1 ' | L | M|
0 400 800 1200 1600 0 400 800 1200 1600
BfE /s Bf[E] / s
(¢) (d)
B3 #RE R 6915 X8
: dr
ngi Qm\ = Mrs Cm (14 )
d [ i dt
VV(I(I)H«lm_ mers_'_ Qmw:d__t< Vﬁ p H + sz ><
dP rum m - ’ ° H
o 1 — gy 4P 13 C kJ (kg °K)
dt J— .
Ma— s kg;



° 530 - 2005
M, — s kg; We — akg@;
Wi —  kghs H,—  KJ g
P(hm - 1) MPa; é-{'v - 1) kg /S;
Om — kW Wo— ke ks
Qrm - . kW; Wrs — ) kg /S;
tiw — .G Hyxn — (kJ ke ;
i — G Vae — L'
la — ’ OC; M. — ’ kg;
Van - ’ kg /S; V:] - ’ m3;
Wh' - ’ kg /S; V]tl ~ V”d - ’ m3;
Hd(:_ 9kJ /kg; Vrs_ 9m3;
VI/dw - ’ kg /S; V/rsx ,rs - 1) m3;
Hio — 7kJ/kg; p/\p"_ 71{%‘1’13;
VVdnm - . kg /S;
chp - ’ kg /S;
052 360 -
050 355 |
s ol e
i_ E 350
g 046 % i
345
0.44 |-
0.42 1 1 1 1 1 1 E— 340 1 1 1 1 1 i }
0 400 800 1200 1600 0 400 800 1200 1600
Wi /s BtEl /s
(e) 110 (b)
100
. 0 r - 100
& <
E ~
% 0 1
e B
£ £ ool \—’_—/_4’—
®
50 b
-100 L 1 L 1 ) 1 P | 8.0 s | 1 L i i J
0 400 800 1200 1600 0 400 800 1200 1600
W] /s el /
(c) (d)

B4 b HER AR # R R 89 P AR



> ’ © 53] ©
3 , 75mm
3.1 ( SHL10— 16 B50—A . .
) , s
3.1.1 AKE %
3.2.3 W HER B AR = R B )
. 600 1 fmin 500 1 fmin,
, , 50% 30%,
. ’ 40
s 75mm
3.1.2 R JBZ %
. , 1
5 , .
4
3.2 a
10 th. 350 C, ) ’
3.2.1 W HER B ,
600 r in 500 1 in, ,
2 , ,
=1 200 s. .
, 3) R
. 75mm ,
3.2.2 K=Y
50% 30%,
3 [1] ’ 0 .
’ ’ (. L 20042); 55— 57.
’ [ 2 . (). , 2000, 15(1);
’ . 50—51.
[3 . [M] .

, 1987.



5 ° 555 ¢

by a direct sampling in a natural gas diffusion flame. Furthemore, candle soot, four kinds of commercial soot and a kind
of anthracite coke were selected for comparison study purposes. On the basis of test resulis the parameters of combustion
kinetics characteristics were determined along with an analysis of their combustion features. The soot obtained in a natural
gas diffusion flame possesses the following combustion features: a relative ease of ignition, a comparatively low ignition
temperature (compared with coke or wal with a relatively low volatile content), a rwlatively weak combustion during an
earlier period, a relatively slow combustion at a later period, a fairly long time needed for burn-out, etc. These results
and findings can provide a basis for utilizing the soot-generated intensified flame radiation characteristics and for their ef-
fective control in the natural gas combustion process. Key words: natural gas, soot, combustion characteristics, thermal

analysis, reaction kinetics

= The Dynamic Modeling and Simulation of a Chain Grate Boiler [ , | /XU
Hong-sheng (Thermo-electric Engineering & Research Institute under the Southeastern University, Nanjing, China, Post
Code: 210096), ZHU Jin-rong (Simulation Department, Nanjing Engineering Institute, Nanjing, China, Post Code:
210013) /fjournal of Engineering for Thermal Energy &Power. — 2005, 20(5). — 3527 ~ 531

In consideration of the very frequent load fluctuations of chain grate boilers with a steam capacity of 10 th and lower a
dynamic mathematical model was set up by using a modular modeling method for the steam-water system and combustion
system of a 10 t h chain grate boiler. Through simulation tests obtained were the eal-time variation quantity and trend for
the boiler combustion rate, steam flow rate, superheated steam temperature and boiler dum water level, all during the
changes in chain-grate traveling speed and air feeding rate. The results of the simulation tests indicate that to better im-
plement boiler load adjustments it is necessary to simultaneously change the chain-grate traveling speed and airflow rate.
This and other findings can serve as a theoretical guide for the stable and economic operation of chain grate boilers. Key

words: chain grate boiler, dynamic model, simulation test

PVT =Evaluation of the PVT (Pressure- volume-temperature) Parame-
ters of Vapor-liquid Phase Equilibrium of High-temperature and High-pressure Humid Air [ , | | YANG Zhi-
yong, LIU Chao (Power Engineering Institute under the Chongging University, Chongging, China, Post Code: 400030)
[fournal of Engireering for Thermal Energy &Power. — 2005, 20(5). — 532 ~ 534, 538

With the working medium in a humid air turbine and compressed-air energy storage system serving as an object of study a
new aibic type of status equation is employed to compute the vapor-liquid phase equilibrium parameters of pure water at
subcritical and near-critical status as well as the humid air in the current range of experimental temperature and pressure.
Compared with the experimental data now available the average and maximum calculation erwr of pure waler saturated
pressure is respectively 0.09% and 0.44%. As for the saturated gas-phase specific volume the average and maximum
calculation error is respectively 1.81% and 5.15%. The average and maximum calculation ermr for the saturated liquid-
phase specific volume is respectively 2.30% and 5.47%. The average calculation error for vapor molar fraction in the
humid air is 0. 10%) with its maximum erwor being 1.99%. This new cubic type of slatus equation currently represents a
relatively good mathematical model for calculating the phase equilibrium parameters of water and the properties of saturat-
ed humid air. Key words: high temperature and pressure, humid air, status equation, phase equilibrium

350 MW = The Industrial Application of Gas Reburning
Technology in a 350 MW Boiler Unit at Bao Steel Works Power Plant| , | | WEI Hua-yan, ZHANG Zhong-xi-
ao (Power Engineering Institute under the Shanghai University of Science &Technology, Shanghai, China, Post Code:
200093), ZHU Ji-mu (Shanghai Bao Steel Works Power Plant, Shanghai, China, Post Code: 200097 ) [lournal of Fngi-
neering for Thermal Energy &Power. — 2005, 20(5). —535~538

Coal as a main fuel used in the power generation industy of China has led to extremely serious envinmental pollution,

especially by NOy emissions resulting from the burning of an enomous quantity of coal. The use of gas reburmning techn-



