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on the stean share to be determined and the iteration of programming cycles, calculations were performed of the shares of
steam extracted at the various stages of the above system and of the positive and negative thermal balance. On this basis
and after a detailed analysis of the supplementary items of the nuclear power system a basic thermodynamic-calculation
method both straightforward and precise was developed for the nuclear power plant by way of adding consecutively each
supplementary item to the most simplified nuclear power system. Key words: pressurized water reactor, secondary cir-

cuit, positive and negative balance, supplementary item

= Energy-efficiency Distribution Matrix Equation for a Power-
plant Thermodynamic System and Its Applications [ , |/ GUO Jiang-long, ZHANG Shu-fang, CHEN Hai-ping
(Power Engineering Depariment, North China Electric Power University, Baoding, Heibei Province, China, Post Code:
071003), SONG Zhi-ping (Power Engineering Department, North China Electric Power University, Beijing, China, Post
Code, 102206) //Journal of Fngineering for Thermal Energy &Power. — 2004, 19(1). —29~32
The conception of a virtual themodynamic system is proposed, which makes it possible to replace the actual complicated
themmodynamic system by a virtual one through the use of a single main system featuring an invariant system configuration
and thermo-economic indexes but changing parameters. On this basis an energy-efficiency distribution matrix equation was
derived, which can be directly correlated with the themodynamic system configuration. Moreover, the matrix elements,
which characterize power plant themo-economic indexes, can effectively overcome the defect of other currently popular
themo-economic matrix analysis method. The latter requires other simultaneous equations for solving the final thermo-e-
conomic indexes of the system. The matrix equation under discussion has the merits of versatility, high precision and ease
of undergoing programming treatment. Exemplary calculations have attested to the effectiveness of the proposed method.
Key words: thermo-economics, virtual thermodynamic system, enemy-efficiency distribution matrix equation, thermody-

namic system

= The Influence of Gravitation on the Heat Transfer Performance of Mi-
cro-grooved Fat-plate Heat Pipes [ ., ]/ FAN Chun-li, SUN Feng-rui (Institute of Marine & Power Engineering
under the University of Naval Engineeringg Wuhan, China, Post Code: 430033). QU Wei, MA Tong-ze (Institute of
Engineering Thermophysics under the Chinese Academy of Sciences, Beijing, China, Post Code: 100080) // Journal of
Engineering for Thermal Energy &Power. — 2004, 19(1). —33 ~37
A systematic study was conducted of the impact of gravitation on the heat transfer performance of micro-grooved flat-plate
heat pipes along with an analysis of such influencing factors as operating temperatures and cooling modes, etc. Through
contrast experiments it has been found that thewr exists a very marked influence of gravitation on the liquid-film axial dis-
tribution, while in the peripheral direction the influence is significant only when high liquid-chaging rates are employed.
The latter condition enables an inclination angle o exercise a relatively great influence on the heat transfer capacity of
heat pipes. A more detailed study has shown that deep-grooved flat-plate heat pipes offer fairly good heat transfer perfor-
mance, poviding them with bright prospects of usage in the area of micro-space heat dissipation for cooling microelectron-

ic devices. Key words: miniaturized heat pipe, electronic device, mico-grooved flat-plate heat pipe, micwo groove,
thin liquid film

HAT = The Heat and Mass Transfer of a HAT (Humid Air Turbine) Cy-
cle Humidifier and Its Similarity Analysis [ ., ]/ WU Wei-liang, CHEN Han-ping (Institute of Mechanical and
Power Engineering under the Shanghai Jiaotong University, Shanghai, China, Post Code: 200030) // Journal of Fngi-
neering for Thermal Energy &Power. — 2004, 19(1). —38 ~41, 44

With the humidifier of a humid air tuibine (HAT) cycle serving as an objective of study similarity conditions are dis-
cussed during the conduct of experimental research. Under simplified conditions equations of control of multi-phase flows

in the humidifier were established along with corresponding boundary conditions., These equations were subjected to a
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non-dimensionalized treatment. On the basis of an invariance principle of differential equations similarity criteria were de-
duced, which the humidifier shall comply with during the experimental research. Some explanations are given concerning
the role being played by these criteria during experiments. Moreover; some major issues requiring due attention during
the tests of the humidifier are also presented. Key words: humid air turbine cycle, humidifier, heat and mass transfer,

similarity analysis

= Applicable Conditions for the Simplified Calculation of Heat Transfer
for Straight Fins of Uniform Cross-section| , ]/ XU Zhiming, ZHOU Li-qun, BU Yu-bing, et al (Northeast
Electric Power Tnstitute, Jilin, China, Post Code: 132012) //Journal of Engineering for Themal Energy &Power. -
2004, 19(1). —42~44
With the help of a theoretical analysis method a fin-end adiabatic calculation formula is ofien used instead of a fomula
based on a firrend convection heat exchange to calculate the heat transfer of straight fins of uniform cross-section. The
appoximate error thus obtained can be expressed as a function of the ratio of cross-sectional area to lateral area {/ (Uh)
and also as a function of Biot number Bi. Through a calculation of the possible range of selected values it has been found
that when one of the following two conditions is met, the error of the above calculation method will be less than 1%4. The
two conditions are 1. The ratio of {/ (Uh) of the straight fins is less than 0. 5; 2. Number Bi is grater than 7. Key

words: assumed fin height, Biot criteria, the ratio of cross-sectional area to lateral area

= Test Measurements and Error Analysis of Thermo-physical
Properties of Phase-change Materials at a Phase-transition Point Temperature| , |/ LI Chang-geng, ZHOU
Jie-min (Institute of Physical Sciences under the Zhongnan University, Changsha, China, Post Code: 410083) //Journal
of Engineering for Themal Fnewgy &Power. — 2004, 19(1). —45~47
The moving phase-interface cuwes during a solid-liquid phase-transition process awre closely related with such a variety of
two-phase thermo-physical properties as specific heat, density, themal conductivity and phase-transition latent heat. The
authors have come up with a method for determining several thermo-physical parameters, among others, the themal con-
ductivity of phase-change materials at a solid-liquid phase transition temperature. The above determination was carried out
through the measurement of phase-interface moving rates. A test measurement device was designed and a quantitative
analysis of measurement errors performed of the test measurement system. It was found that the error of the measurement
system based on a combination of numerical calculations and experimental tests would not exceed 3%;. The thermal con-
ductivity and themal diffusion factor of several kinds of materials were measured by using the above-mentioned test mea-
surement system with satisfactory results being obtained. This shows that the measurement method poposed by the authors

is trustworthy. Key words: phase change materials, themo-physical properties, measurement, error amalysis

= Direction Distribution Characteristics of Radiation Transmission
from a Cylindrical Inner-wall Surface Tube-end] , ]/ LU Yi-ping, LI Bing-xi, YUAN Li-ming, et al (Institute
of Energy Science and Engineering under the Harbin Institute of Technology, Harbin, China, Post Code: 150001) //
Journal of Engireering for Thermal Energy &Power. — 2004, 19(1). —48~51
To obtain the direction distribution of radiation transmission through the tube end of a cylindrical inner-wall surface the
authors have introduced a Monte Carlo method for solving the radiation transmission factor RD among cylindrical tube in-
ner-wall surface elements. With the inner wall being an isothemal gray body, of a diffuse emission and diffuse reflection
the impact was studied of the change of tube imer-wall emission rate, and of the ratio of tube length to radius on the e-
quivalent directional emission rate of a tube-end surface. The study results indicate the following gereral tendency. With
the increase in tube length-to-radius ratio the maximum value point of the equivalent directional emission rate of the tube-
end surface will shift in the direction of a small-angled zenith angle. When the ratio of tube length to radius is relatively

great, the tube inner-wall emission, rate will decrease with an increase in tube length. With a relatively, small tube outlet



