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=Development and Application of Innovative Heat Pipe Technology| , ]/ CHEN
Yan-ze, DING Xin-wei, YU Jian-liang, et al (Institute of Chemical Engineering under the Dalian University of Science
&Technology, Dalian, China, Post Code: 116012) //Journal of Engineering for Themal Fnergy &Power. — 2004,
191). —1~3
The theory of innovative heat pipe technology, such as refrigeration heat pipes (RHP) and thermosyphon Rankine (TSR)
engines, as well as current study results are described with an emphasis on the TSR technology, which integrates the
techmology of heat pipes with that of turbines. The TSR technology represents a new approach to energy utilization and re-
covery, and offers wide prospects for engineering applications. The refinement and in-depth research of the TSR technolo-
gy can be conducive to enhancing the conversion efficiency of heat energy to mechanical power. Key words: heat pipe,
themosyphon, Rankine engine, refrigerating heat-pipe

= Experimental Investigation of Pressure Drop Characteristics of Flow
Boiling in Mini-channels[ ., ]/ WANG Xu, CHEN Hong, KUANG Bo, et al (Institute of Mechanical and Power
Engineering under the Shanghai Jiaotong University, Shanghai, China, Post Code: 200030) // Journal of Engineering for
Thermal Energy &Power. — 2004, 19(1). —4~9
In the wake of experimental tests of flow boiling in rectangular mini-chamels discussions are held concerning the steady
and dynamic characteristics of pressure dwp in the channels and a method for stable domain discrimination. After a fre-
quency domain analysis of pressure-dop time series under various experimental operating conditions it is found that the e-
mergence of pressure-drop oscillations in mini-channels can mainly be attributed to vapor generation, transmission and the
coupling of mini-channels with inlet compressible or flexible space. Mowrover, based on an autoregression model of time-
series analysis a model for testing pressure drop oscillations along a test section has been set up. The test results indicate
that during a relatively great flow rate the pressure-dwp oscillations in the presence of a restricted and deformed steam-
bubble flow and an annular flow was found to be relatively stable. However, in the case of a small flow rate the unstable
condition of the pressure drop is rather complicated, tending to set up an unstable zone. Key words: mini-channel, flow

boiling, pressure drops pressure drop oscillation

= Experimental Study of Flows in a Jet Pump| , |/ HE Pei-jie, LONG Xin-
ping, LIANG Ai-guo (Institute of Power &Mechanical Engineering under the Wuhan University, Wuhan, China, Post
Code: 430072), 1IU Hou-lin (Research Institute of Fluid Machinery under the Jiangsu University, Zhenjiang, Jiangsu
Province, China, Post Code: 212014) // Journal of Engineering for Themal Energy & Power. — 2004, 19(1). — 10
~13
For carrying out the experimental study of the turbulent mixing between water jets in a jet-pump confined space and its
surrounding low-velocity water-flow streams, static pressure taps were arranged at 11 axial locations. The pressure taps
assume the following layout: one tap at the inlet of a converging conical throat, 6 taps in the throat, and the remaining 4
in a diffuser pipe. Wall-surface static pressure was measured at 11 pressure measuring points by using a U-type tube.
Measurements were taken of the water jets in a confined space at the jet pump throat inlet and inside the throat by using
a particle image velocimetry device. As a result, the distribution of velocity vector and axial velocity on the symmetrical
flow field was obtained under four flow-rate ratios. The measurement results may provide a reliable basis for the analysis

of internal flows of a jet pump. Key words: particle image velocimetry, jet pump, flow velocity measurement

= Experimental Investigation of Tube Bun-
dle Vibrations Induced by a Vortex Shedding Generated by Gas-liquid Two-phase Flows Sweeping Across Stag-
gered Tube Arrays[ , ]/ SU Xinjun, ZHANG Xiu-gang, WANG Dong, et al (Institute of Energy and Power En-
gineering under the Xi” an Jiaotong University, Xi’ an, China, Post Code: 710049) // Journal of Engineering for Thermal
Enewy, &Power, ., — 2004, . 19(1). —14 =16, 51
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The vortex shedding condition of three wws of staggered circular cylinder with a same diameter was experimentally investi-
gated. The cylinders being tested were made of acrylic glass cylinders with a diameter of 30mm. During the tests the two-
phase gap-flow Reynolds number ranges from 2.0X 10" ~ 6.0%X 10" and the range of void fraction, from 0 - 0.3. By way
of experimental analyses the Strouhal number of two-phase flows was determined in staggered tube bundles with different
layout modes. The test results indicate that the Strouhal number of the two-phase flows decreases with an increase in the
void fraction. The characteristic curves of Stiouhal numbers are presented for the staggered tube bundles with a rotating
regular-triangle layout. It is noted that Weaver curves of single-phase flows can be appmoximately used as discrimination
criteria for the tube bundle vibrations induced by the vortex shedding in wtating-square arranged and regular-triangle ar-
ranged tube bundles in two-phase flows. Key words: gas-liquid two-phase flow; Strouhal number, staggered cylinder

— = Thermodynamic Analysis of a Vapor-liquid Phase Transition Process [

]/ ZENG Dan-ling, HUANG Shuang, WANG De-ming, et al (Power Engineering Institute under the Chongging Uni-
versity, Chongging, China, Post Code: 400044 ) //Joumal of Engineering for Themal Erergy & Power. — 2004, 19
(O. —17~19
By applying a thermodynamic theory a themodynamic analysis was conducted of the actual vapor-liquid phase transition
pwocess commonly encountered in engineering practice. The necessary thermodynamic conditions for realizing the above-
mentioned process are discussed along with the laws governing the progress of the process and relevant influencing factors.
The authors have focused on the study of boiling phase-transition process, and especially analyzed from a thermodynamic
perspective the enhancement of convection heat-trangfer factor due to the phase transition and also the related influencing
factors. It is stressed that in a phase-transition process the chemical potential difference A* between the two coexisting
phases serves as a major generalized themodynamic driving force of the process. The heat exchange process has been re-
alized under the joint action of &* and AT and in tandem with the convection movement of fluids. The introduction of the
driving force A" makes the above process different from a single-phase convection heat exchange and this also constitutes
amain cause leading to an intensification of the phase-transition heat exchange process. Key words: phase transitions

superheated liquid, subcooled vapor, metastable state, chemical potential

=The Impact of the Number of Cooling-water Passes on the Thermo-
dynamic Performance of a Steam Condenser [ ., ]/ WANG Guo-shan (Institute of Power &Mechanical Engineer-
ing under the Shanchai Jiaotong University, Shanghai, China, Post Code: 200030), JIN Chun-nan, CHEN Yu-xiang
(No. 703 Research Institutes Harbin, China Post Code: 150036) // Journal of Engineering for Themal Energy &Power.
— 2004, 191). —20~24
Power plant steam condensers can be designed as single-pass or two-pass ones. By using a self-developed computer pro-
gran PPOC3. 0, a software for the numerical simulation of condenser operation characteristics, the authors have simulated
and analyzed the impact of the number of cooling water passes on the thermodynamic performance of power-plant steam
condensers. The results of simulation and analysis indicate that a single-pass condenser offers a higher themal load and
smaller steam-side resistance. Key words: steam condenser, thermodynamic pedomance, flow pass, steam resistance,

degree of subcooling

= A Study of the Thermodynamic System Calculations for the
Secondary Circuit of a Pressurized Water Reactor [ , ]/ YANG Yu-sen, YAN Jun-jie, LIU Li-cheng (National
Key Lab of Power Engineering Multi-phase Flows under the Xi’ an Jiaotong University, Xi’ an, China, Post Code:
710049), SHEN Gou-sheng (Shenzhen Daya Bay Nuclear Power Station, Sherzhen, China, Post Code: 518124) //
Journal of Engireering for Thermal Energy &Power. — 2004, 19(1). —25~28
In the light of the specific features of the secondary circuit of a PWR (pressurized water reacior) nuclear power plant a
conception is proposed of the most simplified thermodynamic. system, of a PW R secondary circuit. Through a method based



