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— = An Experimental Study of Gas-granule Two-phase Flows in a
Horizontal Straight Pipeline[ , ]/ XUE Yuan, YAO Qiang, ZHANG Jin-cheng (Department of Thermal Energy
Engineering, Tsinghua University, Beijing, China, Post Code: 100084) //Joumal of Engineering for Themal Energy &
Power. — 2003, 18(1). —39~42,49
The flow field of gas-granule two-phase flows was measured by using a laser technique. During a test with the help of a
three-dimensional particle dynamics analyzer measurements were taken of the hourly average speed of glass micro-pearls
consisting of 0 - 100 #m granules and a pulse speed distribution with the volume fraction of the granule phase being be-
ween 10 *and 10 >. The test results indicate that even for granules with a diameter less than 100 “m their existence in
the gas-phase flow field will still give rise to a change in turbulent flow field structure. It has also been observed during
the test that the turbulent-flow intensity of gas-granule two-phase flows will increase with the decrease in granule diame-
ter. Furthemore, regarding the disiribution of pulsation speed the characteristics of pulsation and random distribution can
be obsewed in the neighborhood of tube wall surfaces. Key words: gas-granule two-phase flow, turbulent flow, particle

dynamic analyzer

= An Experimental Study on the Characteristics of
Phase and Interphase-density Radial Profile in a Heated Riser Tube [ , ]/ SUN Qi, YANG Rui-chang (Ther-
mal Energy Engineering Department, Tsinghua University, Beijing, China, Post Code: 100084), ZHAO Hua (National
Key Laboratory of Bubble Physics and Natural Circulation under the China National Nuclear Power Research and Design
Academy, Chengdu, China, Post Code: 610041) //Journal of Engineering for Themal Enegy &Power. — 2003, 18
(. —43~46
With the help of a dual-sensor optical probe measured and studied were the radial profile characteristics of both the void
fraction of steam-water dual-phase flow and the interphase density in a heated riser tube. On the basis of test results the
basic law of the phase and interphase density radial-profile was investigated. Through the investigation it is found that the
void fraction of the two-phase flow in the heated riser tube exhibits in the radial direction a non-unifomm distribution. De-
pending on different operating conditions, the void fraction distribution on the whole diameter may assume an approximate
U-shape, saddle shape, or an approximate arc shape with a central zone located higher than a near-wall zone. The inter-
phase density along the whole diameter features an approximate U-shaped distribution. Key words: two-phase flow, void

fraction, interphase density, optical probe

= An Experimental Study of the Performance of Novel Stainless
Steel-made Corrugated Tubes and Their Intensified Heat Transfer [ . ]/ TAN Yu-fei, CHEN Jiaxin (Electio-
mechanical College under the Harbin Institute of Technology, Harbin, China, Post Code; 150090) //Joural of Engi-
neering for Thermal Erergy &Power. — 2003, 18(1). —47 ~49
Corrugated tubes made of a new type of stainless steel are multi-layer ones fabricated by the use of a special technique in-
volving a wncave wave formation process. Intube flows are of an equal-diameter flow cluster type and arc-shaped flow
cluster type, which can introduce a periodic change of flow speed and pressure. With the production of an intensive per-
turbation between cold and hot fluids a compound intensified heat exchange is realized. The corrugated tubes were tested
for their pressure-bearing capacity and an experimental study of intensified heat exchange law was perfomed under water-
water heat exchange conditions. The intensified heat exchange mechanism of the corrugated tubes was amalyzed and an
applicable range of optimized dimensions determined for the tubes, thus providing a theoretical basis for the use of corru-
gated tube-based heat exchangers. Key words: corrugated tube made of a new type of stainless steel, experimental
study, intensified heat transfer

= Phase-transformation Heat Transfer and Mass
Transfer Constant pressure Model for the Drying Process of a Thin-layer Capillary Porous Media Wet-region
[ s oal/IU.Tag SHEN Sheng-qiang (Power Engineering, Department, Dalian University of Scien e & Technology,
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Dalian, China, Post Code: 116024) //Journal of Engineering for Thermal Energy & Power. — 2003, 18(1). —50~
52,77

With a liquid-phase residual saturation degree Sir being assigned a definition a wet capillary porous media drying-zone is
divided into a wet zone and a dry one. On this basis set up was a phase-trarsformation heat transfer and mass transfer
constant-pressure model for the drying process of a wet region with liquid-phase saturation-degree S and temperature T
seving as parameters. By using a full-hidden finite difference method a numerical calculation was conducted of the
above-cited model. The numerical solution indicates that with the help of the model one can accurately forecast the
change of the liquid-phase saturation-degree S and temperature T in the drying pwcess of the wet region. Key words:

capillaty porous media, phase transformation, heat transfer and mass transfer

= The Study of An On-line Automatic Dynamic Balancing Sys-
tem and Its Dynamic Balancing Method When Used on a Flexible Rotor [ ., |/ WANG Xixuan, ZFENG Sheng
(Chemical Machinery Research Institute under the Zhejiang University, Hangzhou, China, Post Code: 310027) / /Jour-
nal of Engineering for Thermal Energy &Power. — 2003, 18(1). —53~57
An innovative on-line automatic dynamic balancing system is proposed along with a description of its working principle,
construction and dynamic balancing method. The system is equipped with one or more than one automatic dynamic bal-
ancing head on the shaft of a rotating machine. The stator of the balancing head is capable of producing a non-contact
electromagnetic force to drive the balancing disc installed on a rotating shaft. Each balancing head has two or three bal-
ancing discs, each of which has been provided with a balancing block (or called the balancing mass). The total balanc-
ing vector as a resultant composed of the balancing masses of the wo or three balancing discs can balance the loss of bal-
ance of the rotor. The vibration of the shafi and positioning of the balancing discs can be detected by relevant sensors.
The balancing disc assumes a single-direction movement mode, which can considerably simplify a control system. The
movement principle and pwocedures of the balancing disc aimed at a dynamic balancing of the rotor are also discussed.
The dynamic balancing test has been successfully conducted on an experimental test rig incorporating a flexible wtor. Key

words: automatic dynamic balancing, ornrline dynamic balancing, electromagnetic balancing head

PID = A Study of the Immune Evolutionary Algorithm-based
Self- tuning PID Control of Superheated Steam Temperature [ , |/ TAN Ying-z (Automation Department,
Southeastern University, Nanjing, China, Post Code; 210096), SHEN Jiong, LU Zhen-zhong (Power Engineering De-
partment, Southeastern University, Nanjing, China, Post Code: 210096) // Journal of Engineering for Thermal Energy &
Power. — 2003, 18(1). —58 ~62
In accordance with biological immune-system characteristics the authors have come up with a method of self-tuning PID
controller parameters on the basis of an immune evolutionary algorithm. The immune evolutionary algorithm has intro-
duced memory cells and features diversity and an anti-body concentration regulation mechanism, ensuring a rapid and sta-
ble convergence to attain an overall optimal point. A simulation of the superheated steam temperature contwl system has
demonstrated the validity of the recommended algorithm. Key words: immune evolutionary algorithm, PID parameter

self-tuning, superheated stean temperature control

= A Study of the Creep-related Damage of Heat-resistant Steel Pres-
sure Parts of a Thermal Power Plant [ , |/ GUO Jing (Institute of Power &Mechanical Engineering under the
Wuhan University, Wuhan, China, Post Code: 430072), ZHAN Ping (Ingtitute of Utban Construction under the Wuhan
University, Wuhan, China, Post Code: 430072), WANG Wen-an (Institute of Civil Engineering under the Wuhan Uni-
versity, Wuhan, China, Post Code: 430072) // Journal of Engineering for Thermal Enegy &Power. — 2003, 18(1).
—63~66
Heat-resistant steel materials are often used for the pressure parts and components of a themal power plant, such as

steam, pipelines. -Afier heing, subjected to high-temperatures and high-pressures lasting for a long time and with the even-



