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/ = Thermodynamic Analysis for Power Generation Sys—
tem with Combined Supercritical and Subcritical Organic Rankine Cycle YANG Xinde DONG Si-
han HUANG FeiHei QIAO Yue-han ( Liaoning Technical University School of Mechanical Engineering Fuxin Lia—
oning China Post Code: 123000) // Journal of Engineering for Thermal Energy & Power. —2016 31(2). - 141

- 147

To further recover the waste heat produced in the process of mineral mining with steam injection a combined system
of supercritical and subcritical Organic Rankine Cycles ( ORC) was proposed and corresponding model was estab—
lished. The thermodynamic analysis of single supercritical ORC single subcritical ORC and the newly proposed
combined system was performed and compared. The results show that with R143a and R245fa as working fluids for
the supercritical and subcritical cycles of the combined system respectively the mass flow rate variation with the e—
vaporator pressure of each cycle in the combined system is similar to that of corresponding single ORC; the super—
critical ORC gradually increases with the evaporator pressure while the subcritical ORC has opposite trend. The net
power output thermal efficiency and exergy efficiency of the combined system however is better than both single
ORC systems and increases with supercritical and subcritical evaporator pressures. The increase in the supercritical
evaporator pressure can result in optimum thermodynamic performance. The comparison of four different working flu—
ids indicates that using R134a and R245fa as working fluids for the supercritical and subcritical cycles of the com—
bined system minimizes the exergy loss. Key words: low temperature steam Organic Rankine Cycle combined su—

percritical and suberitical cycle working fluid thermodynamic performance

= Experimental Investigation on the Heat Transfer Character—
istics of Rotating Heat Pipe Paddle in a Reactor LIU Yu=xuan FAN Hong+u CHEN Haijun ZHU Yu-
zhao ( School of Mechanical and Power Engineering Nanjing Tech University Nanjing Jiangsu China Post Code:

211816) // Journal of Engineering for Thermal Energy & Power. —2016 31(2). - 148 -153

In this study a heat pipe agitated reactor is proposed where the heat pipe plays roles in stirring and transferring
heat. This heat pipe can be used to replace the heat exchanger components and stirring devices in a conventional re—
actor. By experimentally investigating the heat transfer performance of this rotating heat pipe in a reactor the effects

of reaction temperature rotation speed cooling water flow rate and the filling ratio in power of heat transfer total
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thermal resistance and the overall heat transfer coefficient were analyzed. The results show that rotating heat pipe
can effectively remove the heat of reaction and its heat transfer power reaches 1 kW at the temperature of 85 C and
rotating speed of 200 r/min. Rotating speed has a great impact on the heat transfer performance of the rotating heat
pipe. The thermal resistance of this heat pipe at still condition and temperature of 75 “C is 0.082 °C /W but it de-
creases to 0.048 °C /W at the speed of 150 r/min implying a considerable improvement in the heat transfer per—
formance. Furthermore the thermal resistance of the heat pipe is more sensitive to the changes in rotating speed
when the filling amount is low and will decrease with the increase in reaction temperature. Key words: rotating heat

pipe thermal resistance rotating speed filling amount

= Numerical Simulation of Charging Process for Double Pipe La—
tent Heat Storage Unit HAN Guang-shun DING Hong-sheng ( School of Mathematics and Physics Uni-
versity of Science and Technology Beijing China Post Code: 100083) HUANG Yun ( State Key Laboratory of
Multiphase Complex Systems Institute of Process Engineering Chinese Academy of Sciences Beijing China Post
Code: 100190) TONG Li—ge ( School of Mechanical and Technology University of Science and Technology Bei—

jing Post Code: 100083) // Journal of Engineering for Thermal Energy & Power. —2016 31(2) . - 154 - 160

Two-dimensional and unsteady-state model for double pipe latent heat storage unit was established by using paraffin
wax as the phase change material ( PCM) . Natural convection was considered in the modeling. The heat transfer
from inner and outer tubes in charging process were compared to investigate the heat transfer behavior. Temperature
field variation streamline and the position of phase change interface with time were obtained and discussed. Mean—
while effects of various factors including Stefan ( Ra) number and Rayleigh ( Ste) number were also examined. The
results show that for the same amount of PCM the melting time required for heat transfer from outer tube reduces by
60.7% indicating much better the heat transfer behavior. These simulation results could serve as guidance for the
design and optimization of the latent heat storage systems. Key words: phase change material heat transfer natural

convection numerical simulation

- = Model and Performance Analysis of a Hybrid Absorp-

tion-ejector Heat Pump System at High Temperature LI Hua-miao ( Xian Polytechnic University Xi”



