27 5
2012 9

JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

Vol.27 No.5
Sep. 2012

1001 —2060( 2012) 05 - 0582 - 04

7“—'] é'ffiz’j;})i—\;ﬂf] ’g{i‘;&%y’@{iz}&

Cid R L SE 4R P 0 F 3, A 3 ad B B AL
oM, AL THEABHELRARAER B R TIREEA
B3t B ok, R B L RAVMLIE AT OB BT T A,
S 3 ARE S AMAER AT T R, R X Mg B AR
AR M TR E MARSR IR ) 69 TALHE SL. AL 50% ~
100% # 7 i B AT AT, id 2 AR 09 B AL R E ) o Ak
i FEAK, 2 )8 09 8 BAE T R ) 0 T Akm 38 e i R A E
PR TR KT 2B E A

: TK223 B
( AGC)
AGC o
( DEB)
- Mello
10% ' . g
o 3
3 ( Y Y
)
2011 =12 —12; 22012 —03 27
(50776030) ;

(1951 -)

071003)
1
1/2
( )
_d h,V 1
20, =Yo7 (1
Vip h— (m’) . ( kg/m’)
(kl/kg) ; g o
A _MC dTm 2
Qm_ p dt ( )
‘M.C,T— (ke) .
(kJ/(kg*C)) (C); m o
(12MS115)



5 . 583 -
0 II:
d dTHL
E( Vupshs) +M,C, dtz =qyhy —quhy +Qy (4)
I1I:
d d71m4
a( V111P4h4) +MHICp T =qshy —q.hy + Qy
(5)
‘. le(l_b/L)Q QH:(l_a/L)Q Qu =
Qb/L M, =(1 =b/L)M My, =(1 -a/L) M M, =
Mb/L Vi,=(1-b/L)V Vy=(1-a/L)V Vy =Vb/L,
1 1 1
o N (m’) (kW) ;
1,11 111 3 Vg
. (kg/s); 1.2.3 4 3
56
° a-b
o a=L b=0 a=0 b=1L
a
=b=L/"2 ;
L 3 a="L/MA b=L/A3
1 I 11
L -b; II I (3) (5)
L-a; 111
be '
AQg +AQm :qlhl _q4h4 + Q (6)
0 d d oh
1 ]2 ¢ 3 il 4 AQ, :E( Vip2hsy) +a( Vinpshs) = Vi(p, 872
p_lh_lf;' pha, p.hig, pha, L P2
ap oh ap
h, 872) +V111(P474+h2 74) (7)
a b P2 ap, P,
N g N dT, dr
’ L AQm :MmICp dtlz +MmHICp T;A ( 8)
= 51?%]1 - P2 =fTh, p,) (9)
“ - A . y, AQg
1 A AQ .,
A1l fE2AHEER
Fig. 1 Lumped parameter model 3
;
1 . a7,
(1) . AQ’ =MCP 7 (10)
(2) o
I: :
d dT, . 1) 1
—(Vip:h,) +M,C, dt2 =q,hy —qsh; +Q, (3) I, =T, +I'Lqm(7L+7) (11)

dt

Al+B8 a



¢ 584 o 2012

T C,B— aT/ap 10 o
T W/m?; p— ; 50% ~100%
o— m;A— 2 1
W/(m’ *C); ay— ;2 :
W/(m? ). .
a2
1/a, -0

M=27gr+8-1l°p

F=mr-l r mo

dT § B .d o
o MC == o ., dq
A% Gy de +MC il A +ﬁ) de
ZdQ 8000 .
dT, g 2uCpsdQ,
=MC, At 1+ B A de (12) _ 7000 Iﬁ;ﬁﬁﬂ%ﬂ
16-Bp  C,— VA S % e} - 2
1 3 e
i - B Cpd g o ——
"T1+pB A o
e | HESPHE 3
dr dQ- 3000 : : -
© =MC & m 15.5 16.5 17.5 18.5
AL Pode +ha de (13) FEF1/MPa
dTg . e o A .
:MC, - A2 SHAAGRAETHAY
40’ Fig.2 Variation tendency of superheated
k, Tm — steam accumulative heat energy
(8)
dT dT
AQm =Mmlcpd7t2+Mmﬂ]de7t4 ;
aT,d oT,d o
ml ~p 72& + mlll 74& ( 14)
" 9p, de " ap, de
T, =fTh, p,) (15) o
4 1
3 o .
HG -2023/17.6 - YM4
310 m’ 3.2 x 10° kg . 2 3
EDNA

° p\hxah/ap\ap/ap\ 12 °



5 . 585 -
FAN Yong-sheng XU Zhi-gao CHEN Lai-iu. Method for built-in
2750 \ modeling a single phase zone in a boiler J . Power Engineering
T 1995 15(5):7 -12.
g 2650 ““
= .. 5
— "
g 2550 \\ J. ( ) 1999 39(10):28
£ : -30.
REN Ting—4in LI Zhi-gang XIE Mao-qing et al. Chain structure
lumped parameter mathematical model for a single phase zone of a
2350 -
15.5 16.5 17.5 18.5 boiler J . Journal of Tsinghua University ( Natural Science Edi-
FEF1/MPa
tion) 1999 39( 10) : 28 -30.
A3 SRBLEBERMETNALY 6
Fig. 3 Variation tendency of superheater U 2010 41(6):1-5.
. WU HaiHeng YUAN Yi-chao LIU Yu-zheng. Comparison of dif-
metal accumulative heat energy
ferent dynamic models for singlephase heating surfaces of a super—
critical boiler J . Boiler Technology 2010 41(6) :1 -5.
7 M . : 2008.
FAN Quan-gui. Boiler principle M . Beijing: China Electric Power
Press 2008.
~ 8 M .
1987.
3 ZHANG Chen-yue. Boiler dynamic characterislics and their mathe—
matical models M . Beijing: China Water Conservation and Elec—
tric Power Press. 1987.
9 M . : 1986.
; FAN Cong-zhen. Boiler Principle M . Beijing: China Water Con—
servation and Electric Power Press. 1986.
; 10
J. 2010 30
(12) :952 -955.
QIN Zhi-ming LIU Ji-zhen ZHANG Luan-ying et al. Fitting of
the specific enthalpy and volume of water and steam based on the
sparse nucleus partial least square method J . Journal of Chinese
De Mello F P. Boiler models for systems dynamic performance stud— Society of Power Engineering 2010 30( 12) : 952 - 955.
ies J . IEEE Transactions on Power Systems 1991 6( 1): 66 11
-7 J. 2007 27(14) : 72 -76.
I 2003 ZHUO Xu-sheng ZHOU Huai<hun WEN Zhongdin et al. Dy—
22( 6): 31 - 33. namic study of the pressure and temperature of the superheater in
SHU Jian—un. Theoretical calculation of a boiler heat accumulation a power plant ] . Proceedings of China Electric Machinery Engi—
coefficient ] . Jiangsu Electrical Mmachinery Engineering 2003 neering 2007 27( 14) : 72 ~76.
22( 6) :31- 33.. 12

2012 32(2) : 96 - 100.
LIU Ji-zhen QIN Zhi-ming ZHANG Luan-ying et al. Analysis and
calculation of the accumulative heat in a drum boiler J . Journal
of Chinese Society of Power Engineering 2012 32(2) : 96 - 100.
J
1995 15(5):7 -12.

] 2008 28(2):216 —220.
LIU Xin-ping TIAN Liang ZHAO Zheng et al. Quantitative anal—
ysis of the heat storage coefficient of a drum boiler J . Power En—
gineering 2008 28(2) :216 —220.

(% & %)



* 626 ° 2012

tancy Group Chengdu China Post Code: 610021) //Journal of Engineering for Thermal Energy & Power. —2012

27(5). -578 ~581 595

Experimentally studied was the influence of the dry type deslagging system of a 1000 MW unit in a power plant on
the boiler efficiency. Through the test of the influence of the cooling air proportion on the hoiler efficiency the test of
the influence of the rotating speed of the steel tape machine on the boiler efficiency the dry type and wet type
deslagging contrast test at the rated load and a low load obtained was the extent of the influence of the dry type
deslagging system on the boiler efficiency. It has been found that with an increase of the cooling air proportion the
boiler efficiency will gradually decrease. When the cold air proportion increases from 0.62% to 1.34% the boiler
efficiency will decrease by 0. 22 percentage points. When the rotating speed of the steel tape machine increases from
2 m/min to 3.6 m/min the boiler efficiency will go down by 0. 06 percentage points. With an increase of the rota—
ting speed of the steel tape machine the boiler efficiency will gradually decrease. When the cooling air proportion is
greater than 0.45% the boiler efficiency by using the dry type deslagging mode will be lower than that by using wet
type deslagging mode. Key words: 1000 MW unit ultra — supercritical dry type deslagging cooling air proportion

boiler efficiency

= Analysis and Calculation of the Accumulated Heat Energy of the
Superheater of a Steam Drum Boiler /LIU Jizhen QIN Zhi-ming ZHANG Luan-ying GU Jun+ie ( Ed-
ucation Ministry Key Laboratory on Power Plant Equipment Condition Monitoring and Control North China Universi—
ty of Electric Power Baoding China Post Code: 071003) //Journal of Engineering for Thermal Energy & Power. —

2012 27(5) . -582 ~585

The superheaters constitute important part of a utility boiler. Through an analysis of the mechanism controlling the
superheaters established a lumped parameter model for superheaters and obtained was a theoretical method for cal—
culating the accumulated heat energy of a superheater. In addition through choosing the operating data of a real u-
nit a calculation was performed and three types of lumped parameter model were compared. It has been found that
to adopt the lumped parameter model of the chain structure can better reflect the variation conditions of the accumu—
lated heat energy of the working medium with pressure. When the unit is operating in a sliding pressure mode at
50% -100% load the accumulated heat energy of the superheated steam will decrease with a drop of pressure and
that of the metal will increase with a decrease of pressure. The accumulated heat energy of the superheated steam is
far more than that of the metal. Key words: steam drum boiler superheater accumulated heat energy thermody—

namic performance



