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that of the recompression cycle. The efficiencies of other cycles are relatively low and their devices are comparative—
ly complex thus they are not widely used. As a result the efficiency of the recompression cycle is regarded as the
highest. In addition the configuration of its system is simple and pressures can be easily controlled thus the recom—
pression cycle is deemed as the optimum cycle. On this basis a further thermal calculation of the recompression cy-
cle was conducted and the influence of the cyclic parameters on the performance of the cycle was analyzed. To this
end the optimum operating parameters for achieving the highest efficiency of the cycle were obtained: when the
temperature at the inlet of the turbine is 823.15 K the optimum temperature at the inlet of the compressor will be
305 K the optimum pressure at the inlet of the compressor will be 7.7 MPa the optimum pressure ratio will be 2. 6
and the efficiency of the cycle will be as high as 45% . Key words: supercritical carbon dioxide power generation

cycle cycle efficiency

= Analysis and Simulation Study of the Load-rejection Test of
a Split-shaft Gas Turbine XU Xin ZHOU Jian-hua ZHANG Ya-dong ( Shenyang Engine Design Re—
search Institute China Aviation Industry Corporation Shenyang China Post Code: 110015) SUN Yong ( Engine
Co. Lid. China Aviation Industry Corporation Beijing China Post Code: 100028) //Journal of Engineering for

Thermal Energy & Power. —2016 31(5) . -47 ~53

With a splitshaft gas turbine generator unit serving as the prototype the dynamic characteristics of the gas turbine
were analyzed by using the multidoop feedback PI control and compressor inter-stage air bleeding technology under
the condition of the unit being forced to shed its load. In the meantime according to the volume and inertia method

a nonlinear mathematic model for gas turbines was established and then in accordance with the model thus estab-
lished a model for simulating the dynamic performance of a gas turbine was built by making use of a Matlab/simu-
link platform. The test and simulation results show that the above-mentioned split-shaft gas turbine has an ability to
suddenly reject 80% of its rated load. Among them when the load of the gas turbine is 20% its control quality is
relatively ideal. The simulation model can correctly reflect the dynamic characteristics of the gas turbine under the
condition of the gas turbine subjected to a big disturbance thus meeting the precision and real-time requirements for
dynamic simulation. Key words: splitshaft gas turbine multidoop feedback PI control volumetric inertia dynamic

simulation load rejection

= Experimental study of a Gasiquid Two-phase Flow

in a Small Curvature Rectangular Section Snake-shaped Micro-channel ZHOU Yun-ong SUN Zhen-
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guo ( College of Energy Source and Power Engineering Northeast University of Electric Power Jilin China Post

Code: 132012) //Journal of Engineering for Thermal Energy & Power. —2016 31(5). -54 ~60

With air and water serving as the gas-iquid two-phase flow working media and by using a Y type mixer having an
angle of 90 degrees a visualization experiment was performed by employing a high-speed video camera inside a
snake-shaped micro—channel with a rectangular cross section of 800pum x 100pm. Through changing the gasdiquid
two—phase flow rate some special flow patterns different from those in a straight micro-channel were observed in the
section b and ¢ along the micro-channel. The length of the air bubble in an air bubble flow was analyzed and a new
correlation formula was proposed. For a halberd-shaped slug flow the relationship between the length/width ratio
and the number of capillary was analyzed and the test results of the length of the gas halberd and liquid film thick-
ness were compared with those obtained by using the currently available correlation formulae in the literatures. It has
been found that the prediction accuracy by using the formulae proposed by Qian and Quere is relatively good. More—
over due to the action of the shearing and centripetal force exerted by the snake-shaped tube the transition of the
air halberd at the elbow II is found to have the following three modes: expansion and elongation shearing induction
and direct transition. Key words: snake-shaped micro-channel flow pattern air bubble length liquid<film thick—

ness length and width ratio

Jet — A = Study of the Simplification of the Mechanism
Governing the Combustion Reaction of Jet-A Fuel Based on the Analytic Method WANG Wei LIU
Shuai BAI Jie ( Key Laboratory on Civil Aircraft Airworthiness and Maintenance Civil Aviation University of Chi-
na Tianjin China Post Code: 300300) //Journal of Engineering for Thermal Energy & Power. —2016 31(5).

-61 ~67

The coupling path flux analytic method and sensitivity one were chosen to simplify the combustion reaction mecha—
nism of Jet-A type aero-kerosene under the operating conditions of the combustor of an aero-engine. The combustion
reaction mechanism of POSF-4658 ( involving 1607 components and 6633 reactions) was selected to substitute the
detailed combustion reaction mechanism of Jet-A type aero-kerosene under the operating conditions of the combustor
of an aero-engine. With the operating conditions of the combustor serving as the initial conditions for the simplifica—
tion process a mechanism ( involving 122 components and 331 reactions) simplified for substituting that of the Jet—
A type aero-kerosene was obtained through an analysis. By analyzing and comparing the reaction mechanism simpli—

fied for substituting that of the Jet-A type aero-kerosene a detailed reaction mechanism of Jet-A type aero-kerosene



