@)}

24 Vol. 24, No. 6
2000 11 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Nov. » 2009

: 1001— 2060 (2009)06— 0737— 04
AT SR IR R AR AR 1) AR &R R 89 IR e AT 20

G MM e 6 4 £ AL A 300 TR R, TR 0 M 450004)

RS BEEH 4.0 mi A 20,19 m 89 FE R IRALK A A
ARG EHHAT T Bk A= U ik A AR R A28 AR LAY
RIEH I, RIe W 4 A4 T, dy= 20#m, AR JE 0= 2 400
ke/m’, K3 BUEME IRA F( G A RN RGE (U T 42 41
ARAE KB BT AR A BRI AURGR 69 T ALK A RN Beik R
AU B AR B, KR A ERAEE A CO, 4 A 35 AR 24T '
3 AP RUR T 89 216 AR R &R B T ik R A i i ’ ’
R A P AR R VAR Dr MUK ey A, AP
R, A A EARA P Dr KRR 8 Ao B, 72 Heid R ’
A Dr BB KR e 3K, 45 A BEAK Bk £ R R A
by BAe KA BT R A X Dr 8 AR e 1A ,

: TK224. 1 : A 1

1.1

g . [12~13]
Guilin. Adams. Wether .M artin. s .

Zheng. Amos.G ayan. Namkung  Sterneus
[2~1Q

. 2
Guilin [ ],
, . Adams (31, )
. Werther

. Zheng (e,

» Amos s .

(T Geldart () .

[12~13]

: 2008— 11— 065 :2009— 03— 06
(1970— ) .



738 © 2009
| G ; (G)
( ) (Up)
° ’ (Gs i
=0), (
’ 1 Ao ), ,
’ 0 1 AO TO //—[ﬂ 2
’ boo | ] Gk Apy APy,
’ AP/ Ny ,
3250
0 Ao Ay A> F> ) APy e |
N Qhf — AP/ Iy,
AP,
’ 2450
Fa, A1)L/ &: APU/ &’ ’
—_— j
| co, ,
’ y i 2.45m
’ , 1600 | 3.9 m
P 8 i
AP, L’
/i 0 . 08
Hﬁ m  L6m
I === APy
J | iR
S [ — R
A
B AP~AP-F. FHEANA D
I: A ] G, R
:|/<1 B2 AR AEA U
\ AR 7Tk 2 45 149 ¢ A,
: W RAR AR RS AP
usu, Ls )
B 1 REETFIENEERAECRGE KX Z ) . ’
, 3 ( 30
Ur Urp 400 -
’ Gs/kg'm'z' -1 7:6
300 —+— 14.5
1.2 T'E
’ ;:\ 200
2 4.0 m, 3
=W
0.19 m . . d,= < 00
120 #m, 0.=2 400 kg/m’.
(G (Uy) . M
0 1 2 3 4 5 6 7
’ Ug/m' s7!
D e 2 nﬁ 7’3 14 X 35
0 ~ 150 r/min R 0 ~5 000 B3 };ax‘l\,/u‘ 4/@&[ R
(BEEAMEXFR)

ke/h. ,



6 s © 739 ¢

3) : 1
s 1 F APy , 1 (kg/ m®)
1 T /m°s !
(4) F T 3 4.0~21.5 0~4.0
’ 3 4 6.5~36.4 0~6.5
5 9.0~51.3 0~9.0
4 3
: 3 : (682 s
i 2 , 2.45m,
25 4 ( +0.2.40 4
ol 0.6 +0.8m), :
° T L PR
:E 15 } ’
§ R s
§ 10 | (DAS) ’
= 5 / €O, ’
WL £ 60
0 . s . i : Dr,
0 1 2 3 4 5 6 [14]
Ug/m's‘1
40
B4 Mk RACRA K B B s oo "
‘ i £ i 2 5m/s
(‘5 %ﬁ*l/&}i#(«% ) 30 & ! : & ® 4m/s
% B
: 3~5.3m/s. k: Y
4~9 S
kg/m’.
2
20
(CFB) BRKIE /g -
s 2
, CO NI "
» ’ B 5 BAK LR Dr 89 %0h
’ 5 . 3
° , U,=3.4.5m/s Dr
. U, 3.4 5 X
m/s3 ’ 3
. (3.9.6.5.9.0 kg/m’)
. APy ’ ’
( 2.45~3.25m ). ’
( ), 3 Dr

s Ug



2009

; Zheng Won
Namkung (69,
. Zheng
(4, d, =701
m, 0.=1 392 kg/m’, D=0.102
m, H=5.0 m. Won Namkung
(9, d,=125 !'m, 0,=3 055
kg/ m’, 0.1m, 5.3m.

b

Dr .

(Zheng Namkung[ A
b Ug b

(D

[ 10]

[ 1]

[12

[ 13]

[ 14

2

3) s

GRACE J R, AVIDAN A A, KNOWETON T M. Circulating flhidized
Bed [ M] . London: Blackie Academic &Professional, 197
KUNII D, TOEI R. Fluidization] M] . Cambridge: Cambridge University
Press, 1984.

BASU P, LARGE ] F. Circulating fluidized bed technology, Vol. 2
[M] . Oxford: Pergamon Press, 1988.
WERTHER J, HARTGE E U, KRUSE M. Radial gas mixing in the up-
per dilute core of a circulating fluidized bed [ J] . Powder Technologys
1992 70:293— 30L
MARTIN M P, TULIER P, BERNARD J R. Gas and solids behavior in
a cracking cirailating flui dized beds [ J] . Powder Technobgy 1992,
70: 249— 258.
POTTER O E, NICKLIN D J. Fluidization VII[ M] . New York: Engi-
neering Foundation, 1992

AMOS G, RHODES M J, MIBNEO H. Gas mixing in gas-solid risers
[J] . Chem Eng Sci, 1993, 48: %43— 949.
GAYAN P. DIEGO L F. ADANEZ J. Radial gas mixing in a fast flu-
idized bed [ J] . Povder Technology, 1997 94(2). 163— 171.
NAMKUNG W, KIM S D. Radial gas mixing in a ciralating fliidized
bed[ J] . Powder Technobgy. 2000, 113;23—29.

VAN ZOONEN D. Measurements of diffusional phenomena and veloci-
ty profiles in a vertical riser//Proceeding of Symposium on the Inter-
action Between Fluids and Particleq C] . London Insgn Chem Engrs,
1962. 64—71.

YERUSHAIMI J. Gas Fhidization Techmology[ M] . Chicheser: Wi-
ley, 1986.

, , s [J-
, 1979(2): 143— 151
, s . M.
, 191, 7(2): 202—213.

YANG J. YANG H, ZHANG H; et al. Lateral gas mixing in the free-
board mre of a CFBboikv / Proceeding of the 6th Intemational Sym-
posium on Coal Combustion] C] . Wuhan: Huazhong University of Sci-
ence and Technology Press, 2007. 20— 426

(it Fw )



° 816 -~ 2009

the aerodynamic optimized design thought was fused into the multi-stages of the compressor aerodynamic design to achieve
the aim of compressor peformance optimization through an aerodynamic design. The above aim has been accomplished by
using a commercial software and a compressor aerodynamic optimized design platfom. By the use of a commercial general -
purpose optimization platform, the authors have conducted an optimized design of one-dimensional and S2 reverse problem
of axial flow compressors, and employed the full three-dimensional optimized design platform provided by NUMECA to
conduct a full 3D (three dimensional ) aerodynamic optimized design of the compressors. The calculation results show that
the layered aerodynamic optimized design is an effective means for enhancing the aerodynamic performance of a compres-
sor.An advanced optimization algorithm can invariably secure the perfomance optimization of compressors at various
stages of aewdynamic design to a greater extent as compared with the traditional design method . Key words: compressor,
design system, optimized design, CFD (computational fluid dynamics), layered optimization

= A Study of the Stability Enhancement Achieved by the Casing
Treatment of an Oblique-flow Impeller Equipped with a Rear-mounted Volute Housingl , |/CHU Wu-li, GAO
Peng: WU Yan-hui, et al (College of Power and Energy Source, Northwest China Polytechnic University, Xi’ an, China,
Post Code: 710072 )// Journal of Engineering for Thermal Energy &Power. — 2009, 24(6).— 725 ~729

Experimentally studied and analyzed thwugh a mumerical simulation was the casing treatment of a small-sized high-speed
oblique-flow impeller. The test results show that the casing treatment structure being designed can effectively enlarge the
operating range of the oblique-flow impeller. By using a parallel calculation technology, numerically simulated was the flow
field of the whole machine, including the casing treatment structure and volute housing of the impeller, revealing the
mechanism governing the stability enhancement achieved by the casing treatment. The low-energy fluid in the area of the
blade tip was sucked into the treatment slot by the casing treatment structure, flowed out of the circumferential slot in the
area at the suction surface side inside the blade passage and jetted into the rotor passage, thus eliminating the blockage
caused by the low-energy air mass in the area, improving the air flow status at the blade tip of the rotor and delaying stall
occurrence. Key words: oblique-flow impeller; volute housing, casing treatment, stall, rear-mounted volute, circumferen-

tially slotted casing

= Frequency Characteristics of a Generalized Irre-
versible Carnot Heat Engine Under a Linear Phenomenological Heat Transfer Law] , |/LIU Xiao-wei, CHEN
Lin-gen, SUN Feng-rui (Posigraduate School, Naval Engineering University, Wuhan, China, Post Code: 430033) / /Journal
of Engineering for Themal Fnegy & Power.— 2009, 24(6).— 730 ~ 736

With a generalized irreversible Carnot heat engine serving as an object of study and the heat transfer between the woiking
medium and the heat source being considered as observing the linear phenomenological heat transfer law, studied was the
relationship of the heat engine performance and its cycle frequency . Obtained was the relationship among the output pow-
er, efficiency, available temperature difference as well as the ratio of heat absorption and release time under the condition
different from an internally reversible Camot heat engine. Through a numerical calailation, an analysis was conducted of
the characteristics influencing the heat leak age and internally irreversible properties. It has been found that at any ratio of
the cyclic heat absorption and release time, there exists an optimum cyclic frequency for the engine that can maximize its
output power. When there is a heat leak age, at any ratio of the cyclic heat absorption and release time, there exists an op-
timum cyclic frequency, resulting in a maximal cyclic efficiency. Key words: finite time themodynamics, irreversible heat

engine, cyclic frequency, linear phenomenological heat transfer law, frequency characteristics

= Experimental Study of the Influence of Flow Patterns on
Radial Gas Mixing in a Circulating Fluidized Bed] ., ]/YANG Jianhua, QU Wei-dong, QIN Guang-yao (Depart-
ment of Power Engineering, Zhengzhou College of Electric Power, Zhengzhou, China, Post Code: 450004)// Journal of Fn-
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gineering for Thermal Erergy & Power. - 2009, 24(6).-737 ~ 740

On a CFB (Circulating Fluidized Bed) cold-state test rig with a riser section having a net height of 4. 0 meters and an in-
ner diameter of 0. 19 meters, an experimental study has been performed of the radial gas mixing in the following two flow
patterns: i. e. fast bed and pneumatic conveyance. The bed material used in the test was river sand, d,=120 #m and the
real density 0s=2400 kg/ m’. The particle cyclic flow rate (Gs) and fluidized air speed (Ug) can be contwlled indepen-
dently on the test rig. The variation relationship of the pressure gradient between the upper and lower bed layers with the
fluidization air speed can be used to ascertain the zone where a fast fluidization is present. By using a plunger flow model
and with CO; serving as a tracer gas, the radial gas mixing was tested at three air speeds. The tendency of Dr changing
with the particle concentration was obtained in the following two flow patterns, the fast bed and pneumatic conveyance. It
has been found that in the pneumatic conveyance flow pattern, D¥ will decrease with an increase of the particle concentra-
tion while in the fast bed flow pattern, Dr will increase with a particle concentration increase. In conjunction with the ex-
istence status of solid particles in various flow patterns, the different influence of the flow patterns on Dr can be reason-

ably explained. Key words: circulating fluidized bed, gas-solid flow pattern, radial gas mixing

600 MW CFB = Experimental Study of the Two-phase
Flow Pressure Drop Instability in Vertical Parallel Inner Threaded Tubes of a 600 MW Supercritical CFB (Cir-
culating Fluidized Bed)[ . ]/DENG Zhi-an, LUO Yu-shan, CHEN Ting-kuan, et al (National Key Laboratory on

Multi-phase Flow in Power Engineering, Xi" an Jiaotong University, Xi" an, China, Post Code: 710049)// Journal of Engi-
neering for Thermal Energy & Power. — 2009, 24(6). — 741 ~ 745

Under the practical load-variation operating condition of a 600 MW supercritical CFB (Circulating Fluidized Bed) water
wall and with the actually-used ©28.6X 5.8 4-head inner threaded tubes in the water wall serving as an object of study,
experimentally studied was the pressure drop instability of the gas-liquid two-phase flow in vertical parallel tubes of HP
steam-water two—phase flow loops. Determined was the influence of pressure, mass flow speed, inlet superwoling degree
and upstieam compressible volume on the pressure diop pulsation of the above tbes.The research results show that with
an increase of the pressure, the critical heat load at which a pulsation occurs will increase, the limit dryness will gradually
go up, and the system stability will be impwoved. The pulsation period will be first extended and then shortened with the
anplitude of the pulsation being gradually diminished. In the present experiment, when the pressure is greater than 6
MPa, no pressure drop pulsation will occur. With an increase of the mass flow speed, the limit heat load at which a pulsa-
tion occurs will increase while the pulsation period will diminish. The inlet supercooling degree will exercise a monodromy
influence over the density wave pulsation. With an increase of the inlet supercoling degree, the limit heat load will mono-
tonically increase and the change of the limit dryness will exhibit different tendencies. At a relatively low mass flow speed,
with an increase of the supercooling degree, the limit dryness will diminish momotonically. At a relatively high mass flow
speed, with an increase of the supercooling degree, the limit diyness will rise momotonically. The upstream compressible
volume will have a relatively small influence on the limit heat load. With an increase of the gas-filling ratio, the pulsation
period and amplitude will also gradually increase. Key words: supercritical, circulating fluidized bed, low-mass flow
speed, vertical parallel inner threaded tube, gas-liquid wo-phase flow, pressure-drop pulsation

= Study of Gas-liquid Two-phase Vortex Street Characteristics of a
Square Cylinder and a Circular One[ , ]/ZHOU Yun-long, DIAO Cheng-dong, CAO Ru (College of Energy
Source and Mechanical Engineering, Northeast University of Electric Power, Jilin, China, Post Code: 132012)/ /Journal of
Engineering for Thermal Energy & Power. — 2009, 24(6). —746 ~749

When a gas-liquid two-phase fluid in a vertically ascending tube with a rectangular section transversely scours a horizon-
tally arranged ¢ylinders under certain conditions, an alternating vortex shedding phenomenon will occur at the back of the
oylinder. By adopting a tube-wall pressure-difference method to study the vortex shedding characteristics of the above flow



