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Post Code: 150036), GAO Puzhen (Harbin Engineering University, Harbin, China, Post Code: 150001) // Journal of
Engineering for Thermal Energy &Power. — 2003, 18(6). — 597 ~599
By using software ANSYS a three-dimensional model was set up for the turbine cylinder and rotor of a marine steam tur-
bine. The thermal expansion during a cold-state startup was calculated and analyzed. Presented are the time-dependent
themal expansion displacement curves and relative themal exparsion curves of the turbine cylinder and rotor at the gland
seal of arear shaft end, and also at other locations. The calculation results may be used for the research of steam tuibine
dynamic characteristics and the design of startup procedures. Key words: marine steam turbine, thermal expansion,
cold-state startup

= Research on the Characteristics of a Wet Compression Compressor [ , ]/ 1l
Shu-ying (School of Electronic Engineering under the Harbin Institute of Techmology, Harbin, China, Post Code:
150001), ZHU Jianrhong, LU Wei (College of Power &Nuclear Engineering under the Harbin Engineering University,
Harbin, China, Post Code: 150001) //Journal of Engineering for Thermal Fnergy &Power. — 2003, 18(6). — 600
~604
Compressor compression work can be decreased by the injection of water into a compressor. The change of working medi-
um properties after the water injection will lead to a change in compressor characteristics. To identify the compressor
characteristics following the water injection, a simulation of such characteristics was conducted by using an approximate
analogous theory in order to ascertain the effect of the water injection on the compressor pressure ratio and flow rate, etc.
As a result, the wet compression compressor characteristics were identified through the above-mentioned approximate
modeling. The above work can povide a solid basis for the applied research of wet compression technology in gas tr-
bines, turbocharged diesels and turbocharged gasoline engines. Key words: wet compression, compressor, characteris-
tics, simulation
N6135 = An Investigation of the Impact on Compressor Performance
of Water Injection at a Diesel Inlet [ . ]/ ZHANG Zheng-yi, ZHENG Qun, ZHANG Wei (College of Power &
Nuclear Engineering under the Harbin Engineering University, Harbin, China, Post Code: 150001) // Journal of Engi-
neering for Thermal Energy &Power. — 2003, 18(6). — 605 ~ 607
A theoretical calculation and an experimental study were performed mncerning the waler injection at the inlet of a tur-
bocharged diesel. On this basis the authors have developed a method for studying the evaporation/ compression process in
a compressor and preliminarily verified the theoty that the above-mentioned water injection can lead to a reduction of com-
pressor outlet temperature and also compression woik. The foregoing provides a solid basis for the reliable operation of
turbocharged diesel engine under poor envimnmental conditions. Key words: diesel engine, water injection, compressor

= Experimental Investigation of the Mechanism of Intensified

Convective Heat Transfer in a Tube with Self-rotating Twisted Tapes for (eaning Purposes [ , |/ ZHANG
Lin, XUAN Yi-min (College of Power Engineering under the Nanjing University of Science &Technology, Nanjing, Chi-
na, Post Code: 21009%4), YU Xiu-min, PENG De-qi (Research Institute of Mechanical Cleaning under the Zhuzhou En-
gineering College, Zhuzhou, China, Post Code: 412008) //Joumal of Engineering for Themal Energy & Power. —
2003, 18(6). — 608 ~611
Fouling prevention technology involving the use of self-rotating spiral-twisted cleaning tapes featuring an intensified heat
transfer function has seen a relatively rapid development these days. The authors have with the help of a Laser Doppler
velocimeter peformed an experimental investigation of the fluid tuibulent characteristics in a tube with self-rotating clean-
ing twisted tapes. The results of the investigation indicate that under the driving force of the self-rotating twisted tapes the
fluid flow stwcture in the tube undergoes an abnormal change. The axial velocity component in the ring-shaped zone near

a twbe wall is markedly higher than that in the tube central zone with the axial turhulence being greater, than in the case
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whenno self-mtating twisted tapes are used. The tangential velocity component increases with an increase in radius.
Meanwhile, there exists a very great radial turbulence. These results explain in a preliminary way the following mecha-
nism of intensified convection heat transfer bought about by the tbe with self-otating spiral twisted tapes. A spiral flow
is formed by an overlap of a twisted tape-caused forced rotation flow and an axial parallel flow. The increase in flow speed
at the ring-shaped zone near the tube wall not only enhances the pertuibation of a boundary layer fluid and the mixing of
boundary layer fluid with a main flow fluid, but also leads to a thinning of the boundary layer thickness. This results in
an intensified convection heat transfer. The findings of the present experimental study may sewe as an experimental basis
for the in-depth theowrtical study of intensified convection heat transfer mechanism in a tube with self-rotating spiral -twist-
ed tapes. Key words: self-otating spiral-twisted tape, laser Doppler velocimetry, turbulence characteristics, intensified
heat transfer, mechanism study, experimental study

= Experimental Study of the Impact of Deflector Plate Configura-
tion on the Performance of Material Flow Distribution [ , ]/ ZHANG Zhe, 1I Yan-zhong, XU Qing (College of
Eney &Power Engineering under the Xi” an Jiaotong University, Xi” an, China, Post Code: 710049) // Journal of En-
gineering for Thermal Energy & Power. — 2003, 18(6). — 612 ~ 614, 638
Through a study of the material flow distribution in a plate-fin heat exchanger it was found that an irrational deflector-plate
configuration would lead to a very non-uniform material-flow distribution in the heat exchanger and also a different degree
of non-unifomity of the flow distribution in the transverse and longitudinal directions. The authors have, for the first
time, come up with an innovative deflector-plate construction, which incorporates a liquid replenishment cavity. The con-
struction parameters of the above-mentioned plate are defined. The results of experimental studies indicate that the use of
this innovative plate can effectively solve the problem of non-unifom distribution of internal material flow in the heat ex-
changer. Moreover, it is found that under the present experimental conditions the deflector plate with a construction pa-
rameter of 0.2 offers the optimum flow-guide pefformance. Through experimental investigations a relation has been identi-
fied, which exists between the material flow non-uniformity characteristics of different deflector-plate configurations and a
fluid Reynolds number. Key words: plaie-fin heat exchanger, material flow distribution, deflector plate

= Experimental Research of the Startup and Operating

Process of a Vertically Placed High-temperature Heat-pipe Fin[ ., ]/ ZHAO Wei-lin (College of Materials Sci-
ence under the Jinan University, Jinan, China Post Code: 250022), ZHUANG Jun, ZHANG Hong (College of Machin-
ety and Power Engineering under the Nanjing Polytechnic University, Nanjing, China, Post Code: 210046) // Journal of
Engineering for Thermal Energy &Power. — 2003, 18(6). — 615 ~617
After an experimental study of the startup and operating process of a vertically installed high-temperature heat-pipe fin the
temperature distribution curves during the said process were detemined for the pipe fin. It was found that with the high-
temperature heat-pipe fin being placed vertically the temperature at the bottom of an evaporation section would rise very
quickly with time. The temperature at the upper portion of the evaporation section and at a condensation section lagged
behind the temperatue at the bottom of the evaporation section. The temperature at the evaporation section outlet coin-
cides with that at the middle portion of the condensation section. Concerning the temperature at the end of the condensa-
tion section there appeared a phenomenon of temperature pulsation during operation. If the high-temperatuwe heat-pipe fin
is placed horizontally for a certain period of time and then tested in its vertical position, the temperature pulsation phe-
nomenon at the condensation section end of the heat-pipe fin will disappear and there emerges instead a good isothermal
condition at the condensation section. A further analysis has revealed that the startup and operation of the heat-pipe fin at
a higher power rating will yield a higher temperature than that at a lower power rating. During a steady operation a weak-
ening of the temperature pulsation phenomeron at the end portion of the condensation section can be observed. Key

words:, heat pipe, -high-temperature heat-pipe fin, =startup, process, , operation process, temperature pulsation



