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Fig.2 Curves showing the conversion rate of the

circulating reactions of the Ni-base oxygen carrier
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of a gas-engine-driven heat pump system and the tactics for controlling the superheating degree of the evaporator
when the set value of the superheating degree is being changed. The gain dispatchment control tactics were used to
realize a control of the superheating degree of the evaporator. The test results show that when the rotating speed of
the gas engine is being changed, the control of the superheating degree is relatively precise with its fluctuation var—
ying in a range of 0.5 “C. When the set value of the superheating degree is being changed, the maximal overshoot
of the superheating degree is less than 2 °C and the superheating degree response is quick. The system displays very
good dynamic response characteristics with its time for attaining a steady state being not longer than 200 s. Key

words: gas-engine-driven heat pump, superheating degree, electronic expansion valve, gain dispatchment control

R Brayton fF R K14 43 1 = Analysis of the Efficiency Characteristics of the Brayton Reheat Cycle
(1,7 ] WANG Jun-hua, CHEN Lin-gen, SUN Feng—rui ( Postgraduate School, Naval Engineering University ,
Wuhan, China, Post Code: 430033) // Journal of Engineering for Thermal Energy & Power. — 2011, 26(6) . -
660 ~ 664

In a gas turbine cycle, the working medium temperatue varies in a wide range and its specific heat also changes. By
utilizing a numerical analytic method, studied were the efficiency characteristics of the Brayton reheat cycle under
the condition of the specific heat of the working medium being changed. It has been found that there exist an opti—
mum total efficiency of the device and its corresponding optimum pressure ratio. The influence of the temperature
ratio of the cycle and the efficiency of the compressor and turbine on the optimal pressure ratio of the cycle and the
optimal total efficiency of the device was also investigated. On this basis, the influencing extents on the efficiency
of the compressor and turbine were compared and the mistakes existing in the currently available literatures were
pointed out. The foregoing can offer certain guide for optimized design and selection of operating parameters of a gas

turbine. Key words: Brayton reheat cycle, efficiency characteristics, power characteristics, numerical analysis

Ni Z:H1 Co 4B B E MMM 2753 6E J1 1198 = Study of the Sustainable Circulating Capacity of Ni-base
and Co-base Metallic Oxygen-carriers [Ti|,7{ ] CHEN Lei, JIN Jing, DUAN Hui-wei, et al( College of Power
Engineering , Shanghai University of Science and Technology, Shanghai, China, Post Code: 200093) //Journal of En—
gineering for Thermal Energy & Power. —-2011,26(6). -665 ~668

Chemical chain combustion represents a relatively novel carbon dioxide separation technology, among which the
sustainable circulating reaction capacity of the metalic oxygen carriers directly affects the actual application and
popularization of the technology in question. With Ni-base and Co-base metallic oxygen carriers serving as objects
of study, by using a TGA ( thermogravimetric analyzer) , SEM ( scanning electron microscope) and XRD ( X-ay
diffractometer) etc. analytic tools, the sustainable circulating capacities of both metallic oxygen carriers were com—
pared and studied. The research results show that the reaction rate and the sustainable circulating capacities of the

oxygen carriers increase by a large margin after added with an inert carrier and the Ni-base oxygen carrier exhibits
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better reaction characteristics and sustainable circulating capacity than the Co-base oxygen carrier. Key words:

chemical chain combustion, CO, separation, metallic oxygen carrier

TS wh i B2 Bl AR T S L #%r #1 = Analysis of the Flow and Heat Transfer on a Moving Flat Plate
Impinged by a Turbulent Jet Flow [1],7% ] YE Chunie, PAN Hongdiang ( College of Mechanical and Power
Engineering, East China University of Science and Technology, Shanghai, China, Post Code: 200237) // Journal
of Engineering for Thermal Energy & Power. — 2011, 26(6). -669 ~674

By using the Reynaulds stress turbulent flow model, numerically analyzed was a moving flat plate impinged by a
semi—closed turbulent jet flow with the configuration of its flow and temperature field under various speeds of the
plate as well as the near-wall-surface turbulent flow intensity and the curves showing the Nusselt number distribution
on partial plate surface being obtained. The analytic results show that to increase the speed of the moving plate will
invariably result in an asymmetry of both flow and temperature field relative to the jet flow center and form a second—
ary vortex zone at a side of the flow field. The value of the turbulent flow intensity on the plate surface will increase
while the peak value of the local Nusselt number in the zone under impingement will decrease with an increase of
the speed of the plate in motion. When the speed of the plate is higher than the inlet jet flow speed,the plate sur—
face average Nusselt number will gradually increase with an increase of the speed of the plate. When the speed of
the plate increases to a value two times higher than the inlet jet flow speed, the plate surface turbulent flow intensity
at the impingement point will increase by about 40% and the peak value of the Nusselt number will decrease about
60% but the plate surface average Nusselt number will increase by above 30% . The research findings can offer im—
portant guidance for the intensified heat and mass transfer during a continuous operation. Key words: jet flow,

moving flat plate, turbulent flow intensity, heat transfer

RIS A I Bh 5 %A R S BB = Numerical Simulation of the Single-side and Diagonal Flow of a
Plate Type Heat Exchanger [fi],7{ | XU Zhi-ming, WANG Yue-ming, ZHANG Zhong-bin ( College of Energy
Source and Power Engineering, Northeast University of Electric Power, Jilin, China, Post Code: 132012) // Jour-
nal of Engineering for Thermal Energy & Power. — 2011, 26(6) . 675 ~680

Based on the control equation in heat transfer and by using the numerical calculation method, analyzed were the
flow and heat exchange characteristics of a plate type heat exchanger when a single-side and diagonal flow was a—
dopted. In the process of the analysis, the structural parameters of the heat exchanger were kept unchanged, only
the flow mode at the inlet and outlet was changed. It has been found that at a same flow speed, the total convection
heat exchange coefficient of the single-side flow is higher than that of the diagonal flow while the total pressure drop
of the single-side flow is lower than that of the diagonal flow. Under the condition of the flow speed u =0.6 m/s,
the Nusselt number of the single-side flow is 10. 87% higher than that of the diagonal flow and the pressure drop of

the diagonal flow is 5.13% higher than that of the single-side flow. With an increase of the inlet flow speed, the



