24 1 Vol. 24, No. 1
2009 1 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Jan. , 2009

: 1001— 2060(2009)01— 0127— 05

B R R GO R D R R AKX CO2 BY AT

R R S S
GEAE R e T R, L 100084)

: MTROK BLaR TR AT ORI AL LIk S48 37, Bp
IGCC) Aotk be G ALAEMRIE T ) A AR 4k BAT T 3k 81 2, [B]
LER KA RB AT BLa B, RCARK AF AR A A E AR D,
5 3R T KB AT Bk Aark, ZUE R T MR BRI K 69 K&

’ COZ
29 L IRBE AT A Yt 300 ~ 400 42, R % A & A 200 ~ 500 4E R (1GCC )
SRR A KKEA A, THFAERSE S LT ( ) ’
S 7y KR TR AT BLak dEiT T kb, 48 % KB, R E
B IR 0 Tk, A T MEA, T4 Hmﬁmi&‘@%«%TF& ’
WA A S B S L T R AL, B —F R HR 1
R HH A
; ; ; IGCG 45
i —— Px30<C
. X701. 7 :A —— Py30<C
35
.30 WX
Ay
= 25
R 20
| =S|
I, 2006 L5
1.0
FIHX
0.5 J
. ( 0 0.2 0.4 0.6 0.8 1.0
), WA/ SHP R R SR
CO» B 1 30 Cir &K RESWE Py
’ ke —— Px80<C
CO, CO2 . 40 — Py80C
CO» s 35
WX
MEA \MDEA s @ 30
= 25
s ’ R i sz
’ ’ B 2.0
15
10 ’ 1.0
CO, . . 0.5
0, . [2~4] 0 0.2 0.4 0.6 0.8 1.0
CO; R WAl SHTP R R SR
’ B2 80 Cot A KRAMHE Py
. 2007— 11— 29; .2008— 01— 28
(2005CB21207)

(1980 A,



128 2009
1 2 (30 80 s ,
°C>7 - . (3 MP&)
, (0. 3 MPa), ,
( s 3 MPa)
’ ’ 40E+05
s 1 1: 35E+054 —— RRERE
Aspen Plus : T 30805 Bl
< 25E405)
H mmﬂ N
2H,0 <H:0 +OH 5 2 .
‘ B & 15805 |
CO>+2H,0 <H30" +HC(CO; 10E+05 J ‘ ; ‘ :
HCO; + 1,0 “H:0 " +C03 20 25 30 35 40 45 50

NH;-+H,0 ““NH; +O0H

NH3-+HCO3 “<NH2C00 +H20

NH3-FHCO3 <NH4HCO3(s)

EKFERAIE / %

K3 #AKRNEHEEEE FER

4 ,
2 )
Aspen Plus ,
[ 4 , 5 .
2.1
4 5
[4] , ’
3000
’ ’ L sl T BUOKERER .
0.3 MPa, . 1: —A— kAR RE
: - “o ok BRI
w1500 —o— kAR |
’ ’ E 1000
B s000|
1 ’ ()L . i : f t —f
20 25 3.0 35 40 45 50
FKERWRE / %
1
B4 BEERA.KMKEREXR
/MPa 03 30
. 2.000 \
as 5 25 R —— HERE S EIRPERT
o 0 © mﬂ 1.500 —— S SESE RS
4
/kmol *h™! 70 000 16 430 E 1.000
€0, /% 9.4 40 g 0500
i 4
0.000 s = —
3 2.0 25 3.0 35 40 45 50
FKFRWKE / %

. BS5 #Feathktaes



1 . COZ ° 129 -
3 - 5 . b C()2
4.50
2.2 3
< 410t
3% E
£ 3.70} - RbeE
y 6 7 8‘* - AR
@ 330f
ﬁ
s 2.90}
. }ﬂ: \—//.
, (165 O, 250 ‘ ‘ : ‘ ‘
0.5 1.0 15 2.0 25 3.0 35
6 RIS / MPa
) 7 ) B8 ¥i3hmw & e AL A
CO, ( .
s 2NH4HCO; Cag) <>(NHs 2005 Cag )+ (02 (g)+
0.9 HO0 AH.=26.78 kJ/mol D)
08l NH4sHCO3 Cag ) >NH3z Cag) + (02 (g) + H0
gﬂ o7l AH.=64. 01 kJ/mol Q)
ﬁ . (NH4)2003 (ag) <2NH3(ag)+ C02(g )+ H20
o . AF,.=100. 83 kJ/mol 3)
® ’ ~— R -
11 0al —-—%@Eﬁ% D) 3) , NH/HCO3
(NH4 » (03 0,
0.3 ‘ ‘ ‘ ‘
05 1.0 15 20 25 3.0 35 (NH4)2003 CO2,
R ERAE R S] | MPa , ,
. . , (D
B6 &AM KEMERENGT L ( ,
0.18 | '
—— BRBRSE ’
0.15} — FREER i i
” 0.12} CO, s ,
g 0.09}
#
®  0.06f 23
0.03} \
0.00 : : : ; :
0.5 1.0 1.5 2.0 2.5 3.0 35 CO2
fRFARAEES] | MPa , 02 « ”
M7 R 458WMEENGT R '
. 9 19,
8
1~ 9 ) MEA

-



° 130 - 2009
20%). 6 ~ 9 0.1 MPa,
s ( 0.1 MPa) 3. 8 kJ/ mol,
CO2, COz. 19. 1 kJ/ mol,
13.8 &4. 5 kJ/ mol, 9 s
ey AR
B R4 A #E ’ °
0.35
0.30}
0.25}
3 020
0.15}
0.10}
300 0.05 P — T — ‘
BEBREEE / k] * mol! 60 80 100 120 140 160 180 200 220 240 260
HIFIZIIREE / C
I—MEA; 2— MEA ( 1); 3—MEA( 2); 4— Ben- — ——t } }
_ - 003 005008013 02 03 05 0.7 1.0 20 40
field( )3 5— Benfield( . . )3 HEIES) / MPa
6— Benfield( s s ); 7— Benfield(
. , ) 8 Benfield( . B 10 ARAHMAELFE
);9— MDEA( )
B O BRIEAT BLax 77 X 49 HFt b & 2.4
[7 . MEA
. M 2 o b
a1 , ( 300 MW ,
100 ‘O). 140 C ’ MEA,
’ ° MEA (4, .
X MEA 1.9 ,
b o b 4 ’ °
’ o 2
, . /kgos! 295 2.5
) /MW 867. 3 750
s CO2 /MW 300 300
, /% 34 6 40
. 10 . MEA MEA
JA8 . , /MJokg ! 3,07 417 L7535 2 eld
140 ~200 C \ /% 278 5.7 %61 342
“ capture ready” ; /% 68 89 39 58
a 0. 275,
. 3
15 MPa. D ,
3 MPEb



1 st €O ° 131

noethanolamine solvents to reduce CO greenhouse gas emissions [ ]| .

The Science of the Total Environment, 1999(228).121— 133.

. 0. 3 MPa ’
[3 HSUNLING BAIL, ANCHIN YEH. Removal of CO; greenhouse gas by
’ ammonia scrubbing J] . Ind Eng Chem Res, 1997(36):2490— 2493.
5 [4 ANDREA CORTI LIDIA LOMBARDI Reduction of carbon dioxide e-
) missions from a SCGI/ CC by ammonia solution absorptionprelminary
, , resultd J] . Int J Thermodynamics, 2004, 4 173— 181.

, 9 e L :

, : 9 2001.
[6] . [ M]. : ,

’ 2004
H [7)  YEH JAMES T, RESNIK KEVIN P. KATHY RYGLE, et al. Semi-hatch
3) . absorption and regeneration studies for CO, capture by aqueous anmo-

, MFA 24 ~3.2 nid J] . Fuel Processing Technology, 2005 86: 1533— 1546.
[9 : MEA 1/6 ( s : [8] OIAV.BOLLANDy HEN RIEITE UNDRUM. A novel meth)'dology for
canparing CO, capture options for mtral gasfired combined gcle
’ planty J] . Advances in Environmental research, 2003(7): 91— 911.
’ ’ [9 ; ; . COz
. [J. ,2003(23): 753— 757
, [ 10] . CO, — Co, [D].
[10~13 : , 2004
‘ [11] . ) — [M].
s 2000.
[ 12]  JAMES WEIFU LEE, RONGFU LI Integration of fossil energy systems
[1] . [M]. L : with CO, sequestration through NH4HCO; production] J] . Energy Con-
» 2007. version and Management, 2003, 44: 1535— 1546

[2] ANCHIN YEH, HSUNLING BAI Comparison of ammonia and mo- (zﬁjffﬁ— é‘[% 4—%)

F( Tsoxenoe ma 1rHOCTPORHNEN 2008 F 6 A F4RiE, A AR B hLayet | fedb oy Mk 42 4, B
A AU et AR A T A et AR, & A PR a2 ©A895% &, B 7% PR T 2445 M, fm LERET
ik BN AT G AL RE AT 4 L,

Fh R R AR AR SRR ALt R OB ARSR, AR ) 6 — B (R BL A e Bl e AT

KA T 4 B vt B BB A 303 9 A 3k 3 2T BT L 209 451, R 69 TAE R AT 5009 #145 W £
ARIE X Bk TARRY 45, RN B VT3 ik A vt B RHC 409 20 0940 4, X AR A X AP 37 XBE UL i ik
0 TR, AL TTOL R R B3R S

AT AR & Ao AR A R4 09 7T 35 PEIS) AL, oL SRR 503X AP 25 M e TAE BT T 69 Jior SR E.

( )



- 148 - #wnow o L B’ 2009 4

waste incinerator and the formation of pollutants (CO,NOy ,SO,, HCI) . The model in question includes a submodel for
material distribution in an incinerator, one for carbon and volatile combustion, one for oxidization and reduction of NO
and another one for the reaction of SO, and HCl with CaO etc. An applicability test has been performed of the models by
using the data measured during the operation of a 150 t/d and 260 t/d solid waste incinerator. By using the model, ana-
lyzed was the influence of the excess air coefficient, primary air flow-rate, coal blending ratio and separation efficiency of
a separator etc. on the formation of pollutants. The model can be helﬁful and provide a guide for the analysis and design of
incinerators . Key words: grate-CFB (Circulating Fluidized Bed) , MSW (Municipal Solid Waste) incineration, combus-
tion, pollution , model

SR B RGBT JE /KR CO, BYXT EL = Comparison of CO, Capture by Ammonia Water Before and
After Combustion in a Coal-fired Power Generation System[ T/ ,7X ]/ GAO Jian, NI Wei-dou, LI Zheng ( Department
of Thermal Energy Engineering, Tsinghua University, Beijing, China, Post Code: 100084 )// Journal of Engineering for
Thermal Energy & Power. — 2009,24(1). - 127 ~ 131

A contrast study has been performed of carbon removal by ammonia water before combustion in an IGCC (Integrated Gasi-
fication Combined Cycle) and after combustion in the coal-fired power plant of a power generation system. It has been
found that when the carbon is removed before the combustion, ammonia loss and content of ammonia in purified gas are all
smaller. Compared with the carbon removal before the combustion, the water quantity lost in carbon removal after the com-
bustion by adopting an ammonia method will be 300 to 400 times more than that in carbon removal before the combustion,
and the ammonia quantity lost will vary in a range from 200 to 500 times (depending on the ammonia water concentration
adopted for absorption) . A comparison of the carbon removal by the ammonia method with other chemical carbon removal
methods for use before the combustion shows that the carbon removal by the ammonia method is a very advantageous one.
Compared with MEA ( monoethanolamine) , the heat consumption of the carbon removal by the ammonia method can be
decreased by about 2 percentage points. Moreover, the ammonia can be regenerative at a pressure, offering more favorable
conditions for a subsequent further compression treatment. Key words: CO, removal, ammonia water, energy consump-
tion, IGCC (Integrated Gasification Combined Cycle) , coal-fired power plant

R E 5 BB TRE R HIE XK FHBE & B 2R 4 = Tower Type Solar Energy-based Thermal Power Genera-
tion System with a Two-stage Heat Storage and Dual Operating Mode[ Ti|,7X ]/ SU Jian-feng, HAN Wei, LIN Ru-
mou (Institute of Engineering Thermophysics, Chinese Academy of Sciences, Beijing, China, Post Code: 100190), YANG
Min-lin (Research Center of Distributed Energy Sources, Dongguan University of Science and Technology , Dongguan , Chi-
na, Post Code: 523808)//Journal of Engineering for Thermal Energy & Power. — 2009,24(1). - 132 ~ 137

The authors have presented a tower type of solar energy-based new thermal power generation system with two stages of heat
storage and dual operating mode . The performance characteristics of the new system were simulated and analyzed. In the
meantime , by using the EUD (Energy-Utilization Diagrams) analytic method, revealed was the thermal energy stepped uti-
lization and energy-saving mechanism in critical processes. The flow path in the two-stage heat storage system has solved
relatively well the problem of a large exergy loss of a conventional system in its heat storage and release process. In the
meanwhile, the dual operating mode can provide a new means for lessening the discontinuity defect of the solar energy.
Under the condition of a same quantity of heat storage, the power generated by the heat storage subsystem of the above-
mentioned new system, when the subsystem operates independently, can increase by 38.1% . The research results can well
provide a new approach and theoretical support for the development of high efficiency and low cost tower type of solar en-
ergy-based thermal power generation systems.Key words: two-stage heat storage, dual operating mode, thermal energy
stepped utilization, tower type solar energy-based thermal power generation



