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increase of inlet temperature ratio a. The increase of preheat temperature ratio 3 to a value greater than a critical one can
decrease the value Ns. The number of heat transfer units NTU should be greater than 1. On account of cost-effectiveness,
this value should not be excessively lage. The non-equilibrium flow representing water equivalent ratio W being less than
1 is a major cause leading to aloss of effective energy, therefore efforts shall be made to enable W tend to be 1. The value
€ should be greater than 0.5 and tend to be 1, thus reducing the irreversibility and enhancing the heat exchange rate.
Through an analysis of the entropy production, the cause of energy consumption in a heat exchanger can be revealed and
an optimized matching of thermodynamic parameters identified, thereby attaining the energy-saving objective. Key words:
heat exchanger, thermodynamic parameters, entropy production analysis, themmodynamic performance evaluation

= Structural Strength Analysis of an Elliptic Head with a Large Opening] .

1 /XU Yan, LIANG Hai-dong, ZHANG Zhong-lian (Harbin No. 703 Research Institute, Harbin, China, Post Code:

150036), ZHENG Hong-tao (College of Power and Energy Source under the Harbin Engineering University, Harbin, Chi-
na, Post Code: 150001) // Journal of Engineering for Thermal Energy & Power.—2007, 22(4). —404 ~408

In the light of the structural features and operating conditions of elliptic heads, by employing a finite-element analysis
method, a calculation and analysis has been pefomed of the stess distribution on an elliptic head structure with a lage
opening. Measurements of static stress and experimental verification analyses have also been undertaken on a reduced-
scale simulation test piece. The calculation and test results show that the dangerous part of the structure is located at the
inner top side of the connected portion between the thinrwalled laige nozzle and the head, which can be taken as the de-
sign main control point.The stresses in the external-side high stress zone calculated by using the finite element method
correspond with the actually measured stress results with an error of only 0.7 % being recorded. A slightly bigger error ex-
ists between the calculated and actually measured values in the welding seams and the inner surface but it does not exceed
11.3%. This shows that the use of the three-dimensional finite-element analytic method to resolve the structural design of
heads with a large opening is feasible and reliable. The analysis of causes leading to a relatively great error can serve as a
helpful reference for the design, manufacture and tests of real products. Key words: finite element, large opening, head,
stress distribution, stress evaluation

P = Thermodynamic Exergy and Dynamic Characteristics of its Gen-
eralized Expressions| ., ]/HAN Guangze, LI Shaoxin (College of Physical Science and Technology under the South
China University of Science and Technology, Guangzhou, Chinas Post Code: 510640, GUO Ping-sheng (College of
Physics and Electronics Engineering under the Guangxi Normal University, Guilin, China, Post Code: 541004), HUA Ben
(Education Ministry Key Laboratoty on Heat Transfer Intensification and Process Fnergy-saving of the South China Uni-
versity of Science and Technology, Guangzhou, China, Post Code: 510640) // Journal of Engineering for Thermal Energy &
Power. —2007, 22(4). —409 ~413

Analyzed were the physical meaning of work, heat, energy and exegy as well as their relations with thermodynamic laws.
Doing work and transferring heat are the two ways for transferring and converting energy and exergy. The energy defined
from the first law of thermodynamics has only a relative meaning. Exewgy represents the ability of a system to do maximal
useful work with respect to an environment. Relative to a specified environment, exergy is the status parameter of a sys-
tem. The conventional calculation fomula of exergy is derived fiom the firgt and second law of themodynamics. Fiom the
viewpoint of dynamics discussed was the physical meaning of exergy and its generalized expression. The exergy originates
from the non-equilibrium of a system with its environment. If any (or several kinds of ) intensive property difference exists
between a system and its environment, then under the driving force of such an intensive property difference, the system
may automatically change to a state featuring a balance with its envionment (dead state) . During this process, the system
can do work to the outside world and such an ability to do maximal useful work is defined as the exergy of the system.On
the basis of energy postulation, the differential of exergy is generally expressed as a product of the intensive property dif-
ference and the differential of its conjugated extensive variables. The generalized expressions of exergy can fully reflect the
physical meaning and dynamic characteristics of exergy. By employing the generalized expressions of energy and exergy,
derived was the generalized expression of exergy losses. Key words: energy postulation, thermodynamic law, thermody-

namic effective energy, intensive property, generalized expression of exeigy



