15 ( 87

2000 5

M AR AR L AL EE AT

AR R R IE R, # 5T HAT /A3 £ 2
BALE 6 R RA, TR T R ALK 69 T4 Ak, 5

3 H

4t
AT B AT R LA TR RS,
: HAT ;
: TK471

(HAT —Humid Air Turbine)

9

& He FEA (L BEEAHL

1985

[1~4]

HAT i8¢

B 1 #AHAT #AFAR %A

1 HAT

- 1999—02— 0
SCUREY

: 199— 06— 13

2] i

kR

N
H

21

b
!

: 1001— 2060 (2000)03— 0229— 4

Sy

150001)
, 110000)
’ ’
b
HAT
’ ’
H ’
s . HAT
s HAT s
’ ’
[1~3]
b
[4
’
’ ’
’
2
b
’ ’
’
’ ’
b
9 ’ ’

(TWM —Theoretical Water Mass).

100%.
100 %, 100%.



© 230 - 2000

Gdh, = ag (t;i— t)dz + Grodx + rdGe (6)

21 Gdx+dGi = Bw(xi— x)dz D)
L2v’w2 vaz,t.z . o
#ok l Tﬁﬁﬁ ;
L+dl G, x+dx / / ’
thde, g+de,
L Ll , 3
U
L,t, G,xt, R 2 dz
wk || e / ’
Lt Gxfu . . o
Gdha: O‘gv(tiita) °dz 3 4 1 MPa.
K2 /ﬂf&égﬁ?%@ +Grodx D) G=1.0 kg/(mz"s)\ ta = 90 OC‘ X1 =
, , 0.006 ke/ (kg ) L, = 0.905
dL = By (xi— x)dz @ kg’ 9. re=141TC
) , . 5.6 ‘
Lewdtw = alv([w_ [i)dZ (3)
. s 7
Gdx = dL @
Gdh,= d(Leyty) (5
(1) - (5) ’ ’
L.
ta tw- X /
tis o 1AL 28 R B /m
2.2 -
B3  Lo> TWM B LR B8
T ’
/ b
s X g
ta : , Ly £
Iy i
’ 2 ’%
, 1 LS
B
4 F
’ 0-00 TTTT TP T TP T T T TP TP TV T TP VI TV PP TTITTT 0
[5] 0 I 2 3 4
’ ° ﬁ{hﬂg'ﬁﬁ/m ’
: B4 Ly> TWME = 3 A8 38 Ffe o
: 6 E AL
5 C s 09
’ ; C



3 " 231 -
100 B, 140 7 8 9
— RES c 1 v o
. 5] — ER : 120 ‘ L=0
§ o] , é 100 i} l%/ (mzoés)‘lwz
B | 801 = 127 \Ci—
25j ! . 1.0 kg/ (m
GG—) B S A A D ta = 90°C,
3 4 BAHRE/m
WALBEE /m ’ x1 = 0006
’ B8 Lo MeThmg ke (g )
B5  Ly> TWME s #Fets i 43 AL
ER AR ;
100 0.46
100 ]
s ] e 75 L boas %
] 757 » -
;ﬁ ] c % 50 4 Eo0.42 5
1 H ° ® E — ’
% * f @ 25 E0.40 g
2] Ist ! 2nd | — — §0_3s »
0.0 0.4 03 12 1.6
0 T2 3 Ty BHBEHE /m
WALRBE /m ’
" - A E AL B9 L[ TWMHEZAAEE
6 L,> TWME =85t o
g ArEa fo K BRI AL ,
8 L
K pmE Rk W 160 5
V) 1404 fn ,
AR P L T P, o 1202/ 4
N C MBS RE = ta
Z | pcro0% ™ —100% % 100- C 9)
bop-8 Gt Gy=0 80_é ’
B |- E
AR AR g g0
* ., =9 A 00 05 10 15 20 25 30
AR VI LB /m ’
Y L] ° ,
. . . L2 B 10 KRER/KE TREE
B7 EBHEM LI TA ] : 0.
89 T L
( twl — tal ) ’ HAT
. . 10 L=65ky (m” *s).t2=141C.G=
(3) 5 . 1. Okg/ (m* °s)+tq = 90 ‘C.x; = 0.006 kg/ (kg
20% ) )
70%9 50%9 . b
6 b b
C 8, )



3 ° 209 -
. 1989. , 1986, 4: 1 sponse Amlysis. AIAA Joint Propulson
[2] Bathe K J. Finite element procedure in ~7. Conference Proc. 1992, (28).
engineering analysis. Prentice-Hall Ing (o] N (15)  Srinivasain A V. Fabunmi J A. Cascade
1982 — Cnv flutter of cantilevered blades. ASME Jour-
GJ . . 1984, 4. 469 nal of Engineering for Gas Turbines and
’ ~481. Power, 1984, 107; 121 ~125.
1993, (10) Hall RM, Amstrong E K. The vibration (16) Stinivasan A V, Tavares G G. Direct use
(4] s characters of an assembly of interlock of umsteady aerodynamic pressures in the
: » 1990. shrouded turbine blades. Structural Dy- flutter analysis of misuned blades. Joumnal
(5] MotaSoaresC A, Petyt M. Finite element namic Aspects of Bhded Disk Assemblies, Physics, 1995, 3(5): 525 ~ 530.
dynamic anmalysis of practical bladed disks. Srinivasan A V, ed ASME, 1976. (17) Hall K G, Lorence C B. Calculation of
Joumal Sond and Vibmation 1978, 61 (1) . three dimensional unsteady flows in tutbo-
561 ~ 566. 5, 1993, (2): 15 machinery using lineared harmonic euler e-
(6] ThomasD L. Dynamics of motationally pe- ~19. quations. ASME Joumal of Turbimachin-
riodic structures. Int J Num Meth Engng (12] ery, 1993, 115: 800 ~809.
1979 14: 81~ 88, . (18] BakhleM A. Time domain fhiter analy-
7] Hemy R Ferrars G. Substructuring and 1982, (3):21~25. sis of cascades uwsing a fulbpotential
Wave Propagation: An efficient technique (13] solver. AIAA Joumal, 1992,30(1): 15~
for-Impeller dynanic analysis. ASME s 158.
Joumal of Engineering for Gas Turbines 1998, 14(4): 375~ 3P.
and Power, 1984, 106, 2~ 10. (14 Keilb R E Chiang H D. Recent ad- CGE B i)
(8] vancements in turbomachiney forced Re-
( 231 ) .
’
1°G ,
1°CC 100, .
o ’ ’
’ o s
’ B ’
HAT , , .

(1] Rao A D.A feasibility and asessment study for FT4000 Humid Air

Turbine(HAT). EPRI RP— 3251— 05.193.
(2) SteccoS S. The Humid Air Cycle: Some thermodynamic considerations.
ASME Paper 93— GT— 77.

)s

(3) Lindgren G. The HAT Cycle, a possible future for power and cogenera-
tion. Proc. of the FLOWERS Congress. ltaly, 1992.

(4) Chiesa P. An assessment of the themodynamic performance of mixed

gas seam cycles ASME Joumnal of Engineering for Gas Turbines and

Paver 1995, (3)

(5) .
(e)
, 1989,

, 1965.

(2 %)



3 © 325 ¢

Ate, Feng Xiao (Department of Chemical Engineering, Xi an Jiaotong University, Xi’ an, Shaanxi, China, Post Code
710049), Sui Xinha, Gao Wuxia (Shandong Provincial Dongying Shenli Petrtoleum Management Bureau, Dongying,
Shandong, China) // Joumnal of Engineering for Themal Energy &Power. —2000, 15(3). —226 ~228

A constant change of situations in a factory demands that a steam power system should lend itself to be readily regulated
within certain limits. With general composite cuves serving as a tool this paper makes an analytical comparison of the
steam power systems using respectively a back-pressure stean turbine unit and an extraction condensing steam turbine u-
nit. Furthemore, a specific example is used to explain how to design a steam power system featuring a good regulation
possibility with the help of the general ®wmposite curves. Key words: steam power system, regulation possibility, gener-

al composite curves, steam tuibine

=Heat and Mass Transfer Mechanism and Performance Analysis of a Hu-
midifier [ ., ]/ Shang Demin, Wang Yongqing, Chen Anbin, et al (College of Fnergy Science and Engineering un-
der the Harbin Institute of Techrology, Harbin, China, Post Code 150001) // Journal of Engineering for Thermal Energy
&Power. —2000, 15(3). —229 ~231, 209
Proceeding fiom the basic principles of heat transfer and mass transfer, the authors have set up a mathematical model for
a humidifier, a major component of a humid air turbine (HAT) ¢ycle. The humidifier performance is studied with the ir-
rationality of some current treatment methods being identified. Key words: humid air turbire cycle, humidifier, heat

transfer and mass transfer, work performance

= The Relation Between the Minimum Cycle Time
and Entropy Generation of a Finite-time Endo-irreversible Carnot Engine [ ., |/ Liu Shigiang, Yang Yushun
(College of Energy Science and Engineering under the Harbin Institute of Technology, Harbin, China, Post Code
150001) // Journal of Engineering for Themal Enercy &Power. —2000, 15(3). —232 ~234
An exploratory study is conducted of the issue of finite-time thermodynamics time. Deduced in this paper is a simple de-
creasing relationship between the minimum cycle time and the irreversible entropy generation of a finite-time endo-irre-
versible Carnot engine. It is noted that the entropy can not only mark the time arow but also calculate the quantity of

time. Key words: finite time themodynamics, time, entropy generation

= The Effect of Three Kinds of Catalyst on Semicoke Combustion Proper-
ties| , ]/ Zhu Tingyu, Wang Yang (Shanxi Provincial Institute of Coal Chemistry under the Chinese Academy of
Sciences, Taiyuan, Shanxi, China, Post Code 030001) // Journal of Engineering for Themal Energy &Power. — 2000,
15@().—235~238
The combustion poperties of four types of semicoke were studied with the help of a thermobalance. The results of the
study show that the semicoke prepared with the addition of a catalyst possesses a relatively small MI value and a fairly
good reaction activity with a small oxygen absorption quantity needed prior to a coal combustion reaction. By way of com-
bustion dynamics calculation it is found that the semicoke prepared with calcium oxide added has the highest combustion
activation. In conclusion, the conception of an average activation energy is proposed to represent an index of the semicoke
combustion activity, which is compared with other combustible comprehensive index S put forward by other researchers.

Key words: thermobalance, semicke, combustion kinetics, average activation energy

= The Effect of Turbine Blade Positive Curving on the How Field of a
Turbine Transonic Cascade[ . ]|/ Wang Songtao, Wu Meng, Feng Guotai, et al (College of Energy Science and
Engineering under the Harbin Institute of Technology, Haibin, China, Post Code 150001) // Journal of Engineering for
Thermal Energy &Power. —2000, 15(3). —239 ~242
A rmumerical simulation was conducted on the flow field of a straight cascade composed of unifomly loaded blades and a
bowed cascade composed of blades of different curved angles. A study was pefomed of the change under the curved

blade action of the blade profile pressure distribution, Mach number contour lines and blade surface pressure distribution.



