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= Research Development on Guide Groove Type Plate and Shell
Heat Exchanger LIU Jia4ui ZHAO Wei ZHANG Hua ( School of Energy and Power Engineering of Uni-
versity of Shanghai for Science and Technology Shanghai China Post Code: 200093) HUANG Xiao-dong ( Dong—
guan Aro Thermal Energy Technology Co. Ltd. Dongguang Guangdong Province China Post Code: 523053) //Jour—

nal of Engineering for Thermal Energy & Power. —2016 31(3). -1 -8

As one kind of new-pattern and high-efficiency heat transfer equipment the plate and shell heat exchanger ( PSHE)

has the broad application prospects in industry. Taking the guide groove type PSHE as the object based on the do—
mestic and international research achievements the paper discusses in detail the structure and the working principle
of PSHE the selection of process composition on plate side and shell side as well as the relevant theories of the heat
transfer calculation and pressure drop calculation. The paper also presents the detailed steps and relevant formula
on the thermodynamic calculation and points out the problems which shall be noted during the period of the design
and calculation for PSHE such as the plate model selection the choice of the fouling factor value the control of er—
rors and so on. In addition the paper describes the performance test method of PSHE as well as the solving method
of the heat transfer criterion equation summaries the influences of plate structure parameters on flow and heat trans—
fer and analyzes the phenomenon of the flow maldistribution at the inlet of the shell side. Finally the paper forecasts
the development prospects of PSHE and indicates the integrated design complete-set assembly and central intellec—
tive control will become the key development direction for PSHE. Key words: plate and shell heat exchanger

( PSHE) plate structure heat transfer criterion equation flow distribution

= Research Status of Solar Parabolic Trough Direct Steam Genera—
tion Technology WANG Xue—jun YAN Fei ZHANG Yindong WANG Kun ( Chongging University Key
Laboratory of Education Ministry on Low-grade Energy Utilization Technology and System Shapingba District
Chongqging China Post Code: 400030) //Journal of Engineering for Thermal Energy & Power. —2016 31(3). -9

-15

With its advantages of higher efficiency more friendly environment and lower investment the solar parabolic trough
direct steam generation ( DSG) technology has become the most promising concentrating solar power generation
technology. But the DSG solar collecting system is restricted by such three factors as non-uniform heat flux on the

absorber gasiquid two—phase flow and instability of solar radiation. The paper not only describes in detail the re—



3 . 135 -

search status and interaction in seven aspects of cross section temperature gradient two—-phase flow patterns heat
convection operation mode flow instability thermal storage and control which resulted from above three factors and
thermodynamic system own characteristics but also forecasts the development tendency of DSG system. In addition

the paper points out the improvement of DSG control system and its heat storage system will promote remarkably the
development of DSG system. Key words: direct steam generation ( DSG) non-uniform heat flux gas-iquid two—

phase flow instability

= Study on Numerical Simulation for Temperature
Field Reconstruction Technology Based on the Optical and Acoustical Combined Theory HUANG
Fan LIU Shi SONG Wei ( Energy & Power Engineering School of North China Electric Power University Beijing
China Post Code: 102206) LIU Bo-yang ( Huaneng Yuhuan Power Plant Yuhuan Zhejiang Province China Post

Code: 317600) //Journal of Engineering for Thermal Energy & Power. —2016 31(3). —16 -23

With the purpose of getting more accurate two-dimensional temperature field of furnace flame in order to realize the
real-time monitoring of the furnace flame temperature the optical method and acoustical method are used respective—
ly to model the temperature field reconstruction and deduct the simple matrix inversion formula meanwhile the sin—
gular value decomposition ( SVD) algorithm is also adopted for the reconstruction of the two-dimensional tempera—
ture field in furnace. The numerical study shows that when the measuring errors are 0.05 and 0.1 the optical and
acoustical measuring methods can obtain good reconstruction results separately in high-temperature region and in
lower-temperature region. Hereby based on the Analytic Hierarchy Process ( AHP) the paper puts forward the op—
tical and acoustical combined temperature field reconstruction technology for the two-dimensional reconstruction of
furnace unimodal symmetric unimodal bias and bimodal symmetric temperature fields. The results show that the in—
version accuracy can be increased by about 0. 01 in comparison of optical method or acoustical method which
proves the feasibility and accuracy of this combined method have the great significance on furnace temperature field
inversion. Key words: two-dimensional temperature field of furnace flame exponential SVD algorithm analytic hi-—

erarchy process ( AHP) optical and acoustical combined technology

= Sensitivity Analysis on Heat Power Hybrid Driven Heat Pump Cy-
cle ZHANG Na HAN Wei QI Hai—ging ( Institute of Engineering Thermophysics Chinese Academy of Sci—

ences Beijing China Post Code: 100190) WANG Kang ( State Nuclear Electric Power Planning Design & Re-



