21 1
2006 1

JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

Vol.2l, No. 1
Jan., 2006

NO

: 1001— 2060 (2006) 01— 0001— 05

B R, % R IR, )
(LERBEBARF MG A TEF R £E 200240

3130 Sk RELERNO AR
A SEFRBAL TEHG XE. K
XLERT HF KA BT R NO 7 @8y
MR HEESMNT 4 NO— £ BT
AR AR, T B AT F A
0 R RS NE, AR R R E
B TAEA REM R EALE, L NO—
K2R G F & TR, R AKR
TFE300 O) £ 2R A AW RE, &5
TAREZLRRE. RERH EZRAET T
B A AA BTG 5 12 3T R 56 ¥
), TNE 69 R A A3 NO— % B R
0 o & AR, FLRE R R B A\
EEAL A RGBT AR R
HAER .

NO ,

NO

NO

: 2005—05— 08;

:2005— 10— 25

(50306015)

(19805 “ 5

’

NO

NO

NO

NO

NO

—NO

NO

NO

NO

NO
’ 7NO

—NO ,

2 .
1 585 ~
1700 K
[1]
Neeft
; Clague

(21



© 2 e 2006
, 1)) N, C,
. ,NO .
. co 80}
N,: CcO 600 C
3 INO+2C—2C ) +N, (2) . co C
, , [3~4) , 0
10 ~ 100 nm . ; , . €0,
(aggregate ), C\N) ; » €02
50 , . co
, NO+2C—>C(O)+CIN) (3) CO) NO C(0)
, ; Yang L
(agglomerate), ol 200 C NO+C(0)+C—>C )+
, cN) ) CN) ©)
. NO C(02)—>CO>+C (10)
“ 7 CND CcO) NO
3)
3 . Co
3 NO : ’ :
NO+C—~C(NO) 4 C(0)+CO—>CO,+C, 1)
O CINO)—>CMN)+CWO) (5
, NO 002 , CO-
.N—0 . w CcO
(D, 3.2 N NO
NO, N, .
. 500 C CN) 30 C ;
NO . N, 4). )
C+2NO—>N2+C0» ) 2C(N)>>2C+N, ©  ®. O ao.
, —NO i 15leO
g ” 650 C (N ) CN)
—NO NO ’
N, c N ’
C N 3).  6). (. (8
14N15N (11D,
N ’ 4 NO
NO— :
CMN)+NO—>CO)+N, (D
—NO 3.3 C0O.CO: ,
3.1 co C0)
200. °C..NO CO)H)—>0+C. (8) 1,000 ©



1 ) NO =3 e
(SOF)
5 NO
4.1 TPO
9N07
| ) 0 NO—
[9-10
0>
, (|
’ , 1000 C ,
[10
5.1 —NO
—NO ,
4 Y amashi-
4.1.1 B =A 42 "
e A , NO NO,, NO,
’ , 0% N> NO, NO
NO,. , Suzki
O, ). ’ i
NO NO,
’ NO
5 [ 2]
, 4.2.1 BiAMER ’
B NO Na.
(TPO): ’ ’
' . Lee . o
18 . Yamashita c)
’ [ 13]
B N . C(O)
, C )
NO ;
4.2.2 ok E ’
4.1.2 #HEHAAL P C0)
(TGA) NO O
; C(0)+NO—>CONO) (12)
' 14
) [14]
’ Cw) ;

3500 K.



2006

o 4 o
Jacquot NO, @0,+C,—~C(0)+C(C0) NO
— e (16
. C(COH)—~C,+COo an 7
N Or NG C(O)—~ (18)
C— (int, species) —> CO2+ CO+ o
NO-+NO Hoo ’
2 (NO,) ,
5.2 CO NO , ¥
(00) NO, H,0
’ CO HNOz HNO% ‘
119 20 ~30 )
o o . 1 000 "
C, Lovy
’ LN NO— (1
CO+C(O0)>CO+Co (13 @ ’
, CO , ;
[10]
° . Hz NO -
’ 3) s
, H, _
1000 C NO ,
© " 30 C ,
(14) 6 ’
COHNO—»(02 N2 (14) N-.CO Q0.
@ NO
NO . _
NO ,
5.3 NO ,
NO NO
CO, NO (7
° 5
. « 1000 ,
© ’ 0 : 500 C
’ NO
CO: NO NO—
0, K.Cs.Na M — La203
NO , —Pt(M—Ni, Co) [1]  NEEFT JOHN P A. Kiretics of the oxida-
1.000~1 300 °C NO— tion of diesel soot[ J] . Fuel, 1997, 76
(1 , (12); 1129—1136.
> CO; : g [1 CIAGUE A D H. A compurison of diesel
CO2+C—>200 as ’ engine soot with caron black [ J] . Car-
Cco NO NO (g>>NOu a9 bon. 1999, 37; 1553— 1565.
NOu.a+Cr—C(N,0) Q0 [3 ILLAN GOMEZ M J, LINARES SOIANO
’ s C (N’ 0 )+N0aﬂ+ 20, —> A, RADOVIC L R. et al. Some mechanis-
tic aspects of uncatalyzed and catalyzed re-
NO €0, () +2C(ND 2D action] J] . Energy Fuels, 1996, 10 (1);
c) 2C(N)—>N, (g)+2C, (22) 158— 168.

[ 1]

NO ad



o 9 o

(60000 h),
850 C,
3)
4
. 600 G
N 718 .
U72011 MA6000

(1

RAULE G, BAUER R. Properties of mate-

[2

[3]

rials for the high temperature helium tur-
bine under mechani cal and thermal loading
[ R] . Mannheim: BBC Central Materials
Laboratory, 1982.

KODOCHIGOV N G, ROMANTSOV A A,
DOLGOV S A.M aterials used for the main
elements of high-temperature elements of
HTG R tutbocompressor [ A] . 2"¢ Interna-
tional Topic Meeting on High Tempera-
ture Reactor Technology [ C] . Beijing:
Department of Nuclear Energy Engineering
under the Tsinghua University, 2004. 1 —
13.

NATESAN K. Materials behavior in HTGR
envionments [ R] . Washington: U S Dep-
artment of commerce, National Bureau of
Standards Special Technical Publication,
2003. NUREG/CR— 6824, ANL— 02/37.
JAKOBEIT W, PFEIFER J P, ULLRICH
G. Evaluation of high temperature albys for
helium gas tuibineq J] . Nuclear Technol-
ogy, 1984 66:195— 206.

SCHUSTER H, JAKOBEIT W. High tem-

perature albys for the power conversion

(6

loop of advanced HTRs [ A] . Proceeding
of the Symp osium Gas- Cooled Reactors
with Emphasis on Advanced Systems
[ C] . Julich: IAEA, 1976. 401— 418.
SERAN J L BILIOT P, BURLET H, et
dl . Metallic and graphite matenials for out
of-core and imcore components of the
VHTR: first results of the CEA R&D pro-
gram [ A] . 2™ International Topic Meet-
ing on High Temperature Reactor
Technology| C]. Beijing: Department of
Nuclear Energy Engineering under the T's-
inghua University, 2004(E15). 1— 16.
HALL B, ROAD C, CHESHIRE K. Results
from EU 5t framework HTR projects HTR
—M &HTR—MI[ 4] . 2" International
Topic Meeting on High Temperature
Reactor Technology| Q . Beijing: Depar
tment of Nuclear Energy Engineering under
the Tsinghua University, 2004(E12). 1—
15.

CRIR )

(4

TENG H, SUUBERG E H. Chemisorption
of nitric oxide on char. 2 Iireversible car-
bon oxide formation[ J] . Ind Eng Chem
Res, 1993 32(3). 416— 423.

YANG J. Reaction of NO with cabon-
aceous materialsl. 1. Reaction and adsorp-
tion of NO on ashless cabon black[ J] .
Carbon, 2000, 38: 715—727.

CHAM BRION P, KYOTANI T. TOMITA
A. Role of \-containing surface species on
NO reduction by carbon[ J] . Energy Fu-
els, 1998, 12(2).416— 421.

LIH Y, LU G Q, RUDOLPH V. The kinet-
ics of NO and N,O reduction over coal

chars in flidised-bed combustion [ J] .
Chem Eng Sci 1998, 3(1):1— 26
LEE K B THRING M W, BEER J M. On
the rate of combustion of soot in a laminar
soot flame[ J] . Combust Flame, 1962, 6.
137—145.

INDREK AARNA, SUUBERG ERIC M. A

review of the kinetics of the nitric oxide-

[10

[ 11

[13

[13

cathbon reaction[ J] . Fuel 1997 76(6).
475— 491.

LEVY JM, CHAN LK. NO lchar reaction
at pulverized coalflams conditions[ A] .
18th
Symposium ( Internation ) on Combus-

Symposium Institute Comb st
tion| Q . Pittshurgh: Combustion Institute,
1981. 111—120.

LEE] G,KIM JH, LEEH J, et al. Char-
acteristic of entrained flow coal gasifi cation
in a drop tube reactor J| . Fuel, 19%, 75
(9): 1035~ 1042.

SUZUKI T, KYOTANI T, TOMITA A.
Study on the catborrnitric oxide reaction
in the presence of oxygen[ ]| . Ind Eng
Chem Res, 199, 33(11). 2840— 2845.
YAMASHITA H TOMITA A, YAMADA H
et al. Influence of char surface chemistry on
the reduction of nitric oxide with charg J] .
Energy Fuels 1993, 7(1). 85— 89.

CHEN S G, YANG RT, KAPTEIJN F, et

al. A nev surface oxygen complex on car-

[15]

[ 16]

[ 18]

bon: toward a wnified mechanism for car
bon gasification reactions[ J] . Ind Eng
Chem Res, 1993, 32(11): 2835—2840.

JACQUOT F.Kinetics of the oxidation of
catbon black by NO, influence of the pres-
ence of water and oxygen[ J]. Carbon
2002 40:335— 343.

’ il

NO (.
. 2003(12); 5— 6.
NO [A].
[C.
, 001 655— 659.
TERAOKA Y, KAGAWA S, SHANG-

GUAN W F. Kinetics of soot-0, soot-NO
and soot-0,-NO reactions over spinektype
CuFe;04 catalys[ J| . Appl Catal 1997,
12(2—3). 237— 247.

CRR %)



1 ° 103 -

NO = An Overview of the Research on Reduction Reactions Involving Soot and NO
[ . ]/XU Bin, XIE Guang-lu, FAN Wei-dong, et al (Institute of Mechanical & Power Engineering under the
Shanghai Jiaotong University, Shanghai, China, Post Code: 200240) /fJoumal of Engineering for Thermal Energy &
Power. — 2006, 21(1). —1~4,9

Over the last three decades reduction reactions involving soot and NO have attracted the attention of envimnmental re-
search workers worldwide. The authors have given an overview of the recent research progress on the above-mentioned re-
duction reactions with an emphasis on the reduction reaction mechanism of pure NO and soot. The experimental instru-
ments nowadays being often used are discussed. Various kinds of reaction instrumentation can be employed for different
ranges of reaction-temperature and the various products thus obtained as a result of the NO-soot reaction are also quite
different. At low temperatures (less than 300 ‘C) an adsorption reaction will mainly take place, while at high tempera-
tures a reduction reaction occurs. Finally, a brief description is given of the impact of the different atmospheres and the
presence of catalysts on reaction results. Different reaction atmospheres will have different impacts on NO-soot reactions.
All substances, which promote the generation of an activated potential on a soot surface, can invariably be conducive to

the progress of reactions. Key words; natural gas, sool, nitric oxide, desorption, surface base groups

= High-temperature Materials for Helium Gas Turbines [ , | /1 Gui-ming,
WANG Chong (Harbin No.703 Research Institute, Harbin, China, Post Code: 150036) [lloumal of Engineering for
Thermal Energy &Power. — 2006, 21(1). — 5~9

Due to its operating features a helium gas turbine is constrained in its use of construction materials, which must cope with
specific operating conditions, environmental and maintenance sewice factors. The key problems to be cmnsidered during
material selection include: long creep life, high-temperature corwsion and radiation effects. Briefly described are the ma-
jor candidate materials used for the parts and components, such as blades, discs, stators and shafting, of HTIGR-GT
(high-temperature gas cooled reactor - helium gas tuibine) based power generation plants. It is noted that oriented crys-
tallization and single crystal nickel-based alloys with protective coatings are the best candidate materials for turhine blades
of currently prevalent operating parameters. As for the design scheme of a cooled disc, nickel-based super heat-resistant
alloys are considered eligible materials. For use at temperatures below 600 C alloy IN 718 can be selected with U720L1
and MA 6000 being destined for still higher temperatures. Key words: helium gas turbine unit, high-temperature alloy,
turbine, blade, disc

= Configuration Optimization of the Recuperator Gas-cavity of a Micro
Gas Turbine | , | | ZHANG Dong-jie, WANG Qiuwang, LUO Lai-qin, et al (State Key Laboratory of Multiphase
Flows under the Xi’ an Jiaotong University, Xi’ an, China, Post Code: 710049) /fJournal of Engineering for Thermal
Enegy &Power. — 2006, 21(1). —10~13

A numerical smulation was conducted for the gas-cavity flow field of the split-body type recuperator of a 100 kW micro
gas turbine along with an analysis of the impact on the gas cavity by such factors as the use of different cone angles o at
the gas inlet piping and different lengths L of protrusion into the cavity. The results of the simulation indicate that when
a =5 and L = 370 mm, the resistance losses of the flow path as a whole and the unifomity of velocities at various gas
outlets have been comprehensively evaluated as having achieved optimum values. Key words: distributed power genera-

tion, micro gas turbine, recuperator, configuration optimization

= An Analysis of the Gas Turbine Humid-air Injected Cycle| , | | WEN Xue-
you, LU Ben, LI Mingjia (Harbin No.703 Research Institute, Harbin, China Post Code; 150036) /[Joumal of Engi-
neering for Thermal Energy &Power. — 2006, 21(1). —14~18

A gas turbine humid-air injected cycle is discussed with the assertion that there are two kinds of injected cycle, namely,

internal and external humid air injection. On, the basis of a partial regenerative steam injected gas turbine. (PRSTIG) cy-



