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Journal of Engineering for Thermal Energy & Power. - 2011, 26(1). - 48 ~52

By employing a flow boiling-based heat transfer test platform, studied were the flow boiling-based heat transfer char-
acteristics of an iron-base sintering type perforated vertical tube. By using the basic theory and formula of flow boil-
ing-based heat transfer, the heat flux, boiling heat transfer coefficient and related parameters were calculated and
the influence of the superheated degree and flow speed on the flow boiling-based heat transfer performance of the
perforated tube was investigated. The research results show that the flow boiling-based heat transfer capacity of the
sintering type surface perforated tube is superior to that of a bare tube under the same condition and the inner sur—
face boiling heat transfer coefficient is about 1.6 times of that of a bare tube in the same size. The surface wall su—
perheated degree required for attaining the boiling is about 5 °C lower than that of the bare tube. Moreover, to in—
crease the superheated degree and flow speed can both increase the boiling heat transfer coefficient of the perforated
tube. In the meantime, the cause that the heat transfer performance of the surface perforated tube is better than that

of the bare tube was also analyzed. Key words: sintering, perforated tube, flow boiling, heat transfer

T FH TR AR ) A 7 5 Ak B AR 4L 5 52 36 11T = Numerical Simulation and Experimental Study of a
Phase Change Heat Accumulation Device Applicable for Waste Heat Recovery [ 11,7 ] WU Bin, XING Yu-
ming ( College of Aeronautical Science and Engineering, Beijing University of Aeronautics and Astronautics, Bei-
jing, China, Post Code: 100191) // Journal of Engineering for Thermal Energy & Power. - 2011,26(1). -53 ~
57

Solidiquid phase change latent heat accumulation technology constitutes an industrial waste heat recovery mode,
which has extremely good prospects. Through a shell and tube heat exchanger, the phase change latent heat stored
in the phase change material ( PCM) by absorbing industrial waste heat was used for heating water, thereby reali-
zing an industrial waste heat recovery and utilization. A two dimensional mathematical model for the shell and tube
latent heat storage unit ( LHSU) intensified by filling with high conductivity porous matrix was established and a
phase change heat storage test was conducted simultaneously of a heat storage vessel being filled and one not filled
with the porous matrix. The test results show that filling with the porous matrix can effectively improve the heat
transfer performance of the PCM. The test data were in relatively good agreement with the calculated ones, having
proved the validity of the calculation model. By making use of the model in question, a numerical calculation was
performed of a heat storage system using three kinds of PCM ( paraffin P116, stearic acid and palmitic acid) . It has
been found that the heat storage system using palmitic acid has the best thermal performance and can meet very well
the design requirements for supplying daily used domestic hot water. The foregoing research findings can offer a def-
inite guide for the design and performance optimization of heat storage systems. Key words: latent heat accumula—

tion, waste heat recovery, porous matrix, phase change material, phase change heat accumulation system

FF LS-SVM IS IR PIAH L & SR 5N i = Least Square Supportive Vector Machine( LS-SVM) -based Soft
Measurement of the Gas Content in a Gasdiquid Two-phase Flow [ 1], | LIU Ze-hua, GAO Ya-kui ( First
Aircraft Designing and Research Institute, Aviation Industry Corporation of China ( AVIC) , Xi’ an, China, Post
Code: 710089) // Journal of Engineering for Thermal Energy & Power. - 2011, 26(1). -58 ~62
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A multi4urn annulus tube was used for measuring the parameters of a gasiquid two-phase flow,and the pressure
difference fluctuation signals at both inside and outside of the riser section of the annulus tube along the horizontal
direction were analyzed. A non-dimensional analytic method was used to obtain the characteristic value related to
the mean square root of the pressure difference fluctuation signals and a model governing the relationship between
the characteristic value in question and the volumetric gas content. On this basis, an experiment was performed. By
making use of the excellent nonlinear mapping and strong generalization capacity of a supportive vector machine, a
model for softly measuring the gas content was established based on the least square supportive vector machine and
corresponding systematic configuration and algorithm were given. In the light of the specific feature that it is diffi—
cult to choose parameters by using the LS-SVM method, the genetic algorithm was used to perform optimization to
enhance the precision of the soft measurement. The simulation and practical operation results show that the model
for soft measurement of the gas content in a gasliquid two-phase flow based on the LS-SVM has a relatively high es—
timation precision and generalization capacity, thus providing a new simple and reliable method for measuring a gas
content in a gasdiquid two-phase flow. Key words: soft measurement, least square supportive vector machine, ge—

netic algorithm, two phase flow, pressure difference fluctuation signal, gas content

TS P F it Vs 4 35 719 22 56 BT 9% = Experimental Study of Inner Leakage Accidents of a Heater [ 1], 7V |
ZHANG Xiao, LI Lu-ping, RAO Hong-de ( College of Energy Source and Power Engineering, Changsha University
of Science and Technology, Changsha, China, Post Code: 410076) , CHEN La-min ( Zhuzhou Huayin Thermal
Power Generation Co. Ltd. , Zhuzhou, China, Post Code: 412005) // Journal of Engineering for Thermal Energy
& Power. - 2011, 26(1). —-63 ~66

Inner leakage accidents in HP heaters constitute the main accidents occurring to the recuperation system of a ther—
mal power plant. An experimental study was performed of the leakage accidents of a heater and a HP heater leakage
simulation test stand was designed and set up. Through an experimental study and data processing, the law gover—
ning the variation of three parameters, namely, the maximum energy value, maximum frequency value and average
frequency of the leakage sound transmission signals under different operating conditions, was identified when any
leakage accident occurs in hopes of accurately providing relevant parameter characteristics of the leakage. This will
be helpful for the early diagnosis and elimination of the above-mentioned accidents. Key words: HP heater, leak—

age accident, sound transmission technology, HP heater simulation test stand

R T IS B B VA PR HOA R R B BB = Numerical Simulation of a Remedy of an Excessively Low
Reheated Steam Temperature by Cutting Short the Partition Platens of a Superheater [Ti],7{ ] YAN Lin-bo,
HE Bo-shu, PEI Xiao-hui, et al( College of Electromechanical Engineering, Beijing Jiaotong University, Beijing,
China, Post Code: 100044) // Journal of Engineering for Thermal Energy & Power. — 2011,26(1). - 67 ~72

During the actual operation of No. 1 pulverized coalfired boiler in the first phase of a power plant (2 x600 MW) ,
the following problems existed for a long time, namely, an excessively low secondary steam ( reheated steam) tem-—
perature,, an excessively large amount of superheater desuperheating water and an excessively large steam tempera—

ture deviation between the left and right side of the horizontal flue gas duct at the inlet. These problems brought a—



