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na Post Code: 310027) //Journal of Engineering for Thermal Energy & Power. —2016 31(8). -12~17

Inspired by the unique properties of gradient porous material ( GPM) the authors proposed a novel design to en-
hance the heat transfer in pipes by filling them with GPMs. When Rp ( GPM filling ratio) is 0.8 the effects of gra—
dient pore-size and gradient porosity on the flow and heat transfer performance were studied by examining velocity
distribution friction factor and averaged Nusselt number. The flow and heat transfer performances of GPM filled
pipes were also compared with the ones filled by homogeneous porous materials ( HPM) . Moreover a tradeoff analy—
sis between the GPM and HPM design on the thermal and flow properties was also conducted. The results showed
that the pipes with GPM configuration can effectively enhance heat transfer and reduce the flow resistance in com—
parison with conventional HPM design. Key words: gradient-porous materials fluid flowing heat transfer enhance—

ment numerical simulation

= Numerical Study on the Condensation Phase Transformation of
Water Vapor in Supersonic Nozzle HUA Feng LIAO Guo-jin ( Faculty of Mechanical Engineering and
Automation Liaoning University of Technology Jinzhou Liaoning China Post Code: 121001) //Journal of Engi-
neering for Thermal Energy & Power. -2016 31(8). -18~23

With the real thermodynamic properties of water vapor and the consideration of the effects of the phase transforma-
tion and velocity slip a numerical model for the non-equilibrium supersonic water vapor condensation flow was es—
tablished. This numerical model was first verified by the comparison with the experimental data. Then it was used
to simulate the vapor flow in a supersonic nozzle. The “X-type” condensation shock was clearly captured and its
morphology and formation causes were analyzed. In comparison with the simulation with ideal vapor it shows that
the non-equilibrium steam condensation forms condensation shock leading to the sudden increase in flow field pres—
sure and temperature and in turn abrupt decrease in flow velocity. The droplet radius droplet number growth
trends and humidity after non-equilibrium condensation occurs were also calculated and analyzed. Key words:

doubleluid model water vapor numerical simulation non-equilibrium condensation

= Feasibility Research of Compressor Stator Cascade
Test with Distorted Inlet and Flow Field Analysis XU Jia-hui SUN Peng TENG Lizhi ZHONG Jing-
jun( Marine Engineering College Dalian Maritime University Dalian China Post Code: 116026) //Journal of Engi-
neering for Thermal Energy & Power. —2016 31(8). —24 ~30

In order to study the effects of total pressure distortion on compressor stator by cascade experiments a test method
for a non-uniform stator inlet by changing the installation angle of some adjustable guide vanes ( AGV) was presen—
ted in this paper. Numerical simulation was adopted to study the stator flow field with different inlet conditions.
Study shows that it is feasible to achieve the goal of non-uniform inlet flow angle with the method of AGV. Inlet flow

angle and flow density becomes non-uniform in circumference with the decrease of installation angle and the type of
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non-uniformity is also different slightly. Flow loss is mainly caused by the wake and leakage flow of the AGV. The
decrease of installation angle of the NO.4 AGV increases the loss resulting the exacerbated suction separations of

the NO. 6 and NO. 7 stators. Key words: distortion compressor stator cascade experiment numerical simulation

= Experimental Study on Heat Transfer Performance of Fin
Tube Oil Cooler of Steam Turbine OUYANG Xin-ping LIU Bing=iao ( School of Energy and Power En—
gineering University of Shanghai for Science and Technology Shanghai China Post Code: 200093) //Journal of
Engineering for Thermal Energy & Power. -2016 31(8). -31~37

The heat transfer performance and pressure drop in finned tube oil cooler was experimentally studied. The rib effect
coefficient of the tested tube was 10. 6. The experimental data was compared with the theoretical data available.

The correlations for both convective heat transfer and flow resistance from the inside and outside of tubes were deter—
mined by using the Wilson method and the least square principle. It is shown that the heat transfer coefficient inside
the tested tube achieves 1 000 ~3 000 W/( m” * °C) 5 ~6 times higher than that of the bare tube oil cooler. Com—
pared to the bare tube oil cooler with the same shell diameter it saves two thirds of the heat exchanger volume. For
the same heat exchanger volume the amount of the high ribbed tubes are about 60% of that of the bare tubes so the
heat capacity of high ribbed tubes is 3 ~4 times as that of the bare tube oil cooler. Key words: fin tube oil cooler

heat transfer performance flow resistance

-ORC = The Influence of Excess Air Ratio on the Performance
of the ICE-ORC System LI Jinping WANG Qiu-gang ZHOU zheng—qing ( Western China Energy & En—
vironment Research Center Lanzhou University of Technology Lanzhou China Post Code: 730050) //Journal of
Engineering for Thermal Energy & Power. -2016 31(8). -38 ~43

In order to improve the performance of the ICE-ORC combined cycle system the influence of excess air ratio was
studied. A numerical model of the ICE-ORC combined cycle system was established and related simulations was
done for different methane concentrations of biogas with the theoretical airHuel ratio/excess air ratio from 1.1 to
1.6. The simulation results showed that the increase in excess air ratio can enhance the thermal efficiency of the
combined cycle system within certain ranges. The larger the methane concentration of the biogas is the smaller the
range of the excess air ratio that can enhance the system thermal efficiency will be. With the same excess air ratio

the system thermal efficiency will be improved with the increase of methane concentration of biogas. Key words:

ICE-ORC excess air ratio system thermal efficiency methane concentration

= Aerodynamic Effects of Pre-twist of the Power Turbine
Blade on the Turbine Part YANG Jie LIU Dong-hua PAN Shang-neng LU Cong-ming ( AVIC Aviation
Powerplant Research Institute Zhuzhou China Post Code: 412002) //Journal of Engineering for Thermal Energy &



