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= A Power Generation System Based on the Combination of
High-temperature Fuel Cells and Gas Turbines - a Hybrid Power Generation System [ , |/ CHEN Qi-mei,
WENG Yi-wu, WENG Shi-lie, et al (Power Machinery and Engineering Education Ministry Key Laboratory under the
Shanghai Jiaotong University, Shanghai, China, Post Code: 200030) //Journal of Engineering for Themal Energy &
Power. — 2005, 20(2). — 111 ~115

A hybrid power generation system based on the combination of high-temperature fuel cells and gas turbines features high-
efficiency, pwiection of environment and reliable performance. Such an innovative power generation system enjoys bright
pospects of wide applications in the realm of future distributed power generation. Numerous experts and scholars have
carried out a huge amount of research concerning its system configuration, matching and performance. Currently, several
of such hybrid power generation systems are already operating successfully. However, there still remain many problems,
which require further study and exploration in order to realize their early commercial operation. The authors have present-
ed an overview of the present status of hybrid power generation development along with a forecast of its future research

trends and development pospects. Key words: high-temperature fuel cell. gas tuibine, hybrid power generation system

=The Impact of the Variation in Incidences on the Diffusion Fac-
tor of Compressor Cascades of Different Swept Types [ , |/ CHEN Fu, ZHAO Gui-jie, SONG Yi-ping, et al
(College of Enewgy Science & Engineering under the Harbin Institute of Technology, Harbin, China, Post Code:
150001) // Journal of Engineering for Themal Energy & Power. — 2005, 20(2).— 116 ~ 119

An experimental investigation was conducted of the compressor cascades composed of straight, svept-forward, swept-
curved and swept-back blades. In wnnection with the enewgy loss distribution at the cascade outlet, the static pressure
distribution at the blade surface and blade loading discussed are the influence of variation in incidences on the diffusion
factor of compressor cascades of different swept types as well as the interrelationship between the cascade diffusion factor
and cascade enewy loss on the one side and the blade loading on the other. Study results have shown that the swept-for-
ward and swept-curved cascades markedly contribute to the improvement of flows at the root portion of the cascades, thus
effectively eliminating the possibility of flow separation caused by a flow speed reduction. The combined action of a
grealer reverse-pressure gradient of the above two types of cascade and a lower blade loading at midspan has resulied in a
smaller diffusion factor at the two ends of the blade than that at the straight cascade. Key words: compressor, test, dif-

fusion factor, swvept-curved blade, indicence

= The Flow Field Structure of the Power-turbine Variable-area
Nozzle Stage of a Marine Gas Turbine [ ., ]/ LIU Shun-long, FENG Yong-ming (College of Power &Nuclear Fn-
ey Engineering under the Harbin Engineering University, Harbin, China, Post Code: 150001), LIU Ming (Harbin
No. 703 Research Institute, Harbin, China, Post Code: 150036) // Journal of Engineering for Themal Energy &Power.
— 2005, 20Q2).—120~124

Based on the coupled solution of a compressible Favre-averaged Navier-Stokes equation and Menter baseline (BSL)dual-e-
quation turbulence-flow model the authors have conducted a full flow-field three-dimensional viscous numerical simulation
of a variable-geometry power turbine, taking into account a variable-area nozzle design. Computational results indicate
that with the use of the variable-area nozzle techniques there occurred a significant change in the thermodynamic reaction
of the various stages of the turhine. The change in the flow characteristics of the variable-area nozle stage can more

markedly influence the aerodynamic performance of the variable-geometty power tuibine. The selection of a variable-area
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nozle with fine adaptability to incidence and a good transonic performance represents a key technology of variable-geome-
try power turbine design for a naval gas turbine. In view of this, on the basis of the numerical calculation results, the au-
thors’ analysis has been focused on the aerodynamic performance and the flow field structure of the variable-area nozze
stage. Key words: naval gas turbine, variable area nozzle, variable-geometty power turbine, three-dimensional viscous

flow field, numerical investigation

= Contrast Experimental Study of Two Kinds of Rear-loaded Cascades
[ s 1/ YUEGuo-qiang, HAN Wan-jin, LU Wen-cai (College of Energy Science & Engineering under the Harbin In-
stitute of Technology, Harbin, China, Post Code: 150001), LI Dian—xi (Harbin No. 703 Research Institute, Harbin,
China, Post Code: 150036) //Journal of Engineering for Themal Energy &Power. — 2005, 20(2). — 125 ~129

To investigate the impact of blade front-edge dianeter and load distribution on the aerodynamic performance of ear-loaded
cascades, a contrast blowv-down test was conducted of two sets of rear-loaded cascades with different front-edge diameters
and load distribution. Detailed measurements were taken of the flow field parameters and surface static pressure at the fol-
loving incidences: 0's +20°, —20°. The results of the investigation indicate that through a proper selection of the front
and rear edge diameter and a rational matching of outlet inverse-pressure stage length and nverse pressure gradient mag-
nitudes it is possible to effectively reduce the secondary flow losses of the cascades and enhance the adaptability of cas-
cades to incidence variation, thus resulting in a more unifom distribution of outlet flow-field aerodynamic parameters a-

long the blade height. Key words: rear loading, experimental investigation, incidence, cascade

= Critical Heat flux Density of the Jet Flow Boiling of a Sat-
urated Liquid in a Flat-plate Stagnation Zone [ ., ]/ QIU Yuhao, LIU Zhen-hua (College of M echanical & Pow-

er Engineering under the Shanghai Jiaotong University, Shanghai, China. Post Code: 200030) / /Journal of Engineering
for Thermal Energy &Power. — 2005, 20(2). —130~133

A systematic steady-state experimental study was conducted with respect to the critical heat-flux density of a round jet-
flow impingement boiling of a saturated liquid in a high-temperature flat-plate stagnation zone. Investigated was the influ-
ence of the various system conditions, such as different liquids, flow velocities and jet flow diameter, etc. on the critical
heat-flux density of the jet-flow boiling. A semi-theoretical and semi-empiric equation was established for forecasting the
critical heat-flux dersity. The basic form of the equation was obtained by adopting available fomer research results. The
coefficients of the equation were derived by a fitting of the experimental data of the present study. The study results indi-
cate that the critical flow-flux density of the saturated fluid jet-flow impingement boiling depends on the physical proper-
ties of the liquid, stagnation impingement speed and jet flow diameter. By using the semi-theoretical and semi-empirical
formula obtained as a result of the present study it is possible in a extensive range of tests accurately predict the critical

heat-flux density of the jet-flow boiling. Key words: jet flow, boiling, critical heat-flux density

R-134a = Experimental Investigation of the Condensation Heat
Exchange of Refrigerant R-134a in a Spiral Ring-shaped Channel [ ., ]/ HAN Ji-tian, SU Guo-ping (College of
Eney & Power Engineering under the Shandong University, Jinan, China, Post Code: 250061) / /Journal of Engineer-
ing for Thermal Energy &Power. — 2005, 20(2).—134 ~137, 141

The role plaved by, refrigerant R-134a in the condensation heat exchange in spiral tubes and its, pressure-drop characteris-



