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Fig. 4 Piping system on the test platform of the direct contact type steam generator
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Fig.7 Changes of the total heat exchange volume
and the temperature of the working medium steam
at the outlet with the flow rate of the

working medium

Fig. 8 Changes of the volumetric heat exchange
coefficient and the production capacity of the
working medium steam with the flow rate of the

working medium
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Fig. 9 Changes of the total heat exchange volume
and the temperature of the working medium steam
at the outlet with the flow rate of the heat

conduction oil

10

Fig. 10 Changes of the volumetric heat exchange
coefficient and the production capacity of the working
medium steam with the flow rate of the

heat conduction oil
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= Research Proqress and Prospects of Micro-channel Cool-
ing Technology Based on Two-phase Flow ZHOU Yundong SUN Zhen—guo ( School of Energy and
Power Engineering Northeast Dianli University Jilin China Post Code: 132012) //Journal of Engineering for
Thermal Energy & Power. —-2016 31(7). -1~6

With the development of the science and technology a relatively high temperature may gradually limit the power
output of a large power component and the studies currently focus on the dimensions of the channels and structural
optimization etc. In addition the working media are relatively singular and the most majority of the phase change e—
merge in the form of boiling. The study of the cooling in micro—channels relating to non-phase change two-phase
flows is relatively less. The flow patterns serve as the basis for probing into the behavior of a two-phase flow and
may produce a direct influence on the heat and mass transfer characteristics. Upon the completion of a summing-up
of the research results of researchers both at home and abroad the authors have viewed the prospects of the micro—
channel cooling technology in the actual applications of the PV batteries. One may attempt to apply the multi-phase
flows in the cooling of the solar power cells therefore enhancing its power generation efficiency. Key words: micro—

channel two—-phase flow flow pattern cooling technology

= Analysis and Study of the Pool Boiling Critical Heat Flux Density
Correlation Formula DONG An-qi FANG Xian-de ( College of Aerospace Engineering Nanjing Universi—
ty of Aeronautics and Astronautics Nanjing China Post Code: 210016) HUANG Yong-kuan ( Hongdu No. 650
Research Institute China Aviation Industry Corporation Nanchang China Post Code: 330024) //Journal of Engi—
neering for Thermal Energy & Power. -2016 31(7). -7 ~14

With respect to the calculation of the pool boiling critical heat flux density a great many of correlation formulae
were proposed. In the design of engineering projects it is necessary to be aware of the adaptability of these correla—
tion formulae and to analyze the currently-available calculation methods in the study of a new calculation model.

The test data and the number of the correlation formulae involved in the evaluation and analysis of the currently a—
vailable formulae are limited leading to a great difference between the evaluation results. A total of 468 groups of
data were collected from 27 literatures and used to compare the accuracy and applicable range of the commonly-used
20 ecritical heat flux density calculation formulae and the formulae in comparatively good agreement with the test data
were sifted out. It has been found that EI-Genk-Guo formula which is the best of all has an average absolute error
of 26.2% . To this end it is necessary to find out a more accurate formula. Moreover the factors influencing the
accuracy of the formulae were analyzed thus offering reference for proper design of relevant equipment items. Key

words: pool boiling critical heat flux density heat transfer correlation formula

= Analysis of the Heat Transfer Performance of a Direct Contact

Type Steam Generator HUANG Jun-wei ( College of Electromechanical Engineering Yunnan Agricultur—
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al University Kunming China Post Code: 650201) WANG Hui-tao ( College of Metallurgical and Energy
Source Engineering Kunming University of Science and Technology Kunming China Post Code: 650093) LI
Hong-bo ( State Grid Jilin Provincial Electric Power Co. Ltd. Training Center Changchun China Post Code:
130011) XU Jian=in ( National Key Laboratory on Complex Nonferrous Metal Resource Clean Utilization Estab—
lished by the Province and Ministry Kunming University of Science and Technology Kunming China Post Code:
650201) //Journal of Engineering for Thermal Energy & Power. —2016 31(7). -15~21

Established was a mathematical model for direct contact type steam generators simulated and analyzed was the in—
fluence of such independent variables of a direct contact type steam generator as the initial heat exchange tempera—
ture difference and the working medium flow rate and heat conduction oil flow rate on the main performance of a
steam generator such as its volumetric heat exchange coefficient total heat exchange volume working medium
steam production capacity and the temperature of the working medium at the outlet and at the same time verified was
the mathematical model thus established through employing the test means. It has been found that the values ob—
tained from the theoretical curves of the performance of the steam generator has a relatively good agreement with the
test values and a complicated non-inear function relationship does exist between various independent variables and
the heat exchange performance. In order to obtain the optimum heat exchange performance it is necessary to per—
form a parallel optimization of the heat exchange system. Key words: direct contact type steam generator mathe—

matical model volumetric heat exchange coefficient gas content

C = Numerical Simulation of a C-shaped Tube Heat Exchanger
in a Passive Residual Heat Removal System LIU Ai-qiong ZHANG Xiao-ying( College of Sino¥rance
Nuclear Engineering and Technology ~Zhongshan University Zhuhai China Post Code: 519082) LI Zhi-wei
( College of Electric Power South China University of Science and Technology Guangzhou China Post Code:
510640) //Journal of Engineering for Thermal Energy & Power. —2016 31(7). -22~29

To guarantee the effective heat conduction of residual heat from a passive residual heat removal system under the ac—
cidental operating conditions studied were the heat exchange characteristics of the main equipment item i.e. the
PRHR heat exchanger and established was a model for analyzing the inner and outer coupled heat transfer of C—
shaped tube heat exchangers in a passive waste heat discharging system. In this connection a one-dimensional
homogeneous phase flow model was employed to calculate the condensation heat exchange inside the tubes and the
CFD program was used to analyze the natural convection in the space of a water pool. In addition the influence of
the mass flow rate at the inlet gas content of the fluid at the inlet the inclination angle of the tubes and the tem—
perature inside the water box on the heat exchange performance of the C—shaped tube heat exchanger was also stud—
ied. It has been found that a saturated two—phase flow always exists inside the tubes in the inclined section at the
inlet of the C-type tube heat exchanger the temperature of the fluid inside the tubes in the vertical section and the
inclined section at the outlet will gradually decline the pressure inside the tubes enthalpy value of the fluid and

the heat exchange coefficient will drop step by step along the tube length direction the parameters of the fluid in



