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Revealing from the Law of Thermodynamics Its Connotation [ , ]/ WANG Jiaxun, WANG Qing-zhao
ZHANG Xiao-dong (Power Engineering Department, North China University of Electric Power, Beijing, China, Post
Code: 102206) // Journal of Engineering for Thermal Energy &Power. — 2002, 17(6). —561 ~564

The exposition and seeking of an implicit economic theory from many a law of physics can sewe as a new approach for
combining a thermodynamics analysis with an economic one. A specific analysis has been conducted of the economic the-
oty of revealing its conmotation from the first and second laws of themodynamics. To this end, it is essential to clarify the
existing misguidance of these two laws, especially the deep-seated misguidance of the second law. A further deepening of
the understanding has been atiained of the reasoning used by Georgescu Roegen in the statement ” entropy law per se con-
stitutes in substance the most cost-effective economic process among numerous laws” . Key words: entropy, entropy law,

new classic economics, ecological ecnomics

= An Analysis of the Operating Cost-effectiveness of a Ground-source Heat Pump
[ s ]/ WANG Yongbiao, 1I Bing-xi, JJANG Bao-cheng (Energy Science and Engineering School under the Harbin
Institute of Technology, Harbin, China, Post Code: 150001) // Journal of Engineering for Themal Energy &Power. —
2002, 17(6). —565 ~567
In the light of the excessively low outdoor temperatures prevailing in Chinese northem frigid regions the authors have pro-
posed a space heating system based on the use of ground-source heat pumps. There exist three driving modes for such
pumps, namely, by electric motors, diesels and gas engines. In addition, there are three auxiliary heat supply sources,
i.e., electric boilers, oil-fired ones and gas-fired ones. The authors have analyzed and compared the operating st of
various systems during a change of primaiy energy utilization rate and fuel price. The results of this comparison show that
the operating cost of the driving modes by using gas engines, electric motors and diesel engines are respectively 6%,
40% and 57% higher than that of a central district heating system using boilers. Key words: ground-source heat pump,

space heating, primary energy utilization rate, operation cst-effectiveness

= A Preliminary Analysis of the Intensified Thermal-conductivity Mecha-
nism of Nano-fluids[ , ]/ LIQiang, XUAN Yi-min (Power Engineering Institute under the Nanjing University of
Science &Technology, Nanjing, China, Post Code: 210094) // Journal of Engineering for Thermal Eney &Power. —
2002, 17(6). —568 ~571, 584
The mechanism of an intensified themal conductivity achieved through the use of nano-fluids is analyzed from the follow-
ing two aspects, namely, a changed liquid structure due to the addition of nano-particles and the micro-motion of nano-
fluids. The results of the analysis indicate that relative to the enhanced thermal conductivity effected by the addition in
fluids of millimeter or micrometer-grade particles the enhanced themal cnductivity made possible by nano-fluids has
come about mainly due to the micro-motion of the nano-particles. Through the measurement of the themal conductivity of
nano-fluids under various temperatures it has been verified that the micromotion of the nano-particles represents a major
factor contributing to the enhancement of thermal conductivity by the nano-fluids. Key words: nano-fluid, intensified

heat transfer, thermal conductivitys micro-motion

= Research on a Thermal Probe Method for the Measurement
of Pulverized-coal Concentration in a Pulverized-coal Transport System of a Power Plant | , |/ LIU Lei,
ZHOU Fang-de (National Key Laboratory for Power Engineering Multi-phase Flows under the Xi’ an Jiaotong University,
Xi’ an, China, Post Code: 710049) //Journal of Engineering for Thermal Energy &Power. — 2002, 17(6). —572 ~
575
The measurement of pulverized coal concentration represents one of the problems requiring an urgent solution in the area

of gasssolid two-phase flows., The authors have developed a measuring system incorporating thermal probes. The feasibility
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of measuring pulverized coal concentration by the system was mvestigated. In consideration of the thermal relaxation effect
in two-phase flows a calculation formula is proposed based on a revised Reynolds number and Nusselt number. The test
data obtained by using the above two revised numbers to correlate the gas-solid two-phase flow round the thermal probes
have shown that the gas-solid two-phase flow and single-phase one have an identical heat exchange relation. On the basis
of this mechanism the thermal probe measurement method has made it possible to keep the relative deviation of pulverized-
coal concentration measurement results within +15% . Key words; gas-solid wo-phase flow, pneumatic transport, heat

transfer, measurement, themal probe

NOx = The Influence of Jet Flows on NOx Generation during a High-
temperature Air Combustion Process| . |/ WANG Jie-teng QI Hai-ying, II Yu-hong, YOU Chang-fu (Institute
of Thermal Energy Engineering under the Tsinghua University, Beijing, China, Post Code: 100084) // Journal of Engi-
neering for Thermal Erergy &Power. — 2002, 17(6). —575~579
Presented are the NOx generation mechanism during a fuel combustion process and various influencing factors. In addi-
tion, in connection with the specific features of high-temperature air combustion (HiTAC) and the basic theory of jet
flows the authors have investigated the influence of an entrainment of fuel and air jet flovs on NOx generation rate occur-
ring at the HITAC mode. The results of the investigation may provide a theoretical basis for the selection of a rational de-
sign and operating paraneters as well as for the attainment of super-low NOx emissions and sizable energy-savings when
operating at the HITAC mode. Furthemore, they can also promote the industrial application and popularization of this
advanced HiTAC technology in China. Key words: jet flow, high-temperature air combustion, NOx emissions

= Experimental Research on the Heat Transfer in a
Horizontal Circular Tube Immersed in a Porous Medium under the Action of an Acoustic Cavitation Field [ .
1/ ZHOU Ding-wei, 1IU Deng-yingg HU Xue-gong, ZHANG Zheng-fang (Institute of Engineering Themophysics un-
der the Chinese Academy of Sciences, Beijing, China, Post Code: 100080) // Journal of Engineering for Thermal Energy
&Power. — 2002, 17(6). —580 ~584
With the outside portion of a horizontal circular tube being packed by solid granules acetone is used to serve as a woiking
medium. Under this condition an experimental esearch has been perfomed to identify the influence of various parameters
on the single-phase convection and boiling heat transfer, including boiling hysteresis, in the above-cited tube immersed
in a porous medium. Such parameters include the intensity and distance of acoustic cavitation, granule diameter, height
of aporous layer; fluid subcooling, etc. Key words: acoustic cavitation, porous medium, hoiling heat transfer, hystere-

sis

CTAC = Experimental Investigation of the Flow Properties of a Low-con-
centration CTAC ( Cetyl Trimethyl Ammonium Chloride) Drag Reducing Fluid [ , ]/ XU Peng, WANG De-
zhong, HU Li-guang, ZHOU Hao-jun (Institute of Mechanical and Power Engineering under the Shanghai Jiaotong Uni-
versity, Shanghai, China, Post Code: 200030) //Journal of Engineering for Themal Energy &Power. — 2002, 17
(6). —585~588
Through the measurement of the drag reducing poperties of a CTAC (cetyl trimethyl ammonium chloride) solution ob-
tained were the characteristics of variation of these properties with the change in salt wncentration. The results of an in-
vestigation indicate that even for one and the same drag reduction mode there exists a limiting value and an optimized se-
lection for drag reduction. Meanwhile, a laser phase Doppler anemometer was employed to investigate the turbulent flow
characteristics of a drag reducing fluid and, as a result, speed pulse curves were obtained for 50 kinds of operating condi-
tions. It has also been discovered though the mvestigation that the transverse and axial speed pulses as well as Reynolds
stress of the drag reducing fluid .are markedly smaller than those of a Newtonian. fluid. The correlation between the axial



