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late unsteadily, triggering the inception of a spike type rotating stall and esulting n a concrete embodiment of overflow
from the blade tip leakage at the leading edge. However, when the outlet back pressure is relatively low, the unsteady
behavior of the clearance leakage flow has all along been relatively stable. Key words: clearance leakage flow, non—
steady, near—stall operating condition, unstable

= Fault Analysis of the Gas Turbine Temperature Control System of a Pow-
erPlantf] ., ]/ JIN Wei—wu (Wuxi Subsidiary, Harbin No. 703 Research Institute, Wuxi, China, Post Code:
214151), CHEN Cai—wang, HE Dong— lin, TIAN Ming— quan (Tarim Oil Field Sub— company, Southwest Tarim
Power Company, Ze—pu Petroleum Base, China, Post Code: 844804)// Journal of Engineering for Thermal Erergy &
Power. — 2008, 23(5). — 478 ~430

The authors have studied the fault phenomenon that has often befallen the gas turbine temperature control system of a
power plant and performed a detailed analysis of the phenomenon in conjunction with a model for the above wntwol sys-
tems. Through a comparison of the influence of various correction parameters of the above— cited model on contwl effec-
tiveness, presented were the countemmeasures for dealing with the faults of the control system in question. The tests under
various operating conditions show that the countermeasures proposed can effectively eliminate the faults of the temperature
control system, providing valuable experience for the commissioning tests and operation of gas turbine power plants of a

similar type. Key words:gas turbine, temperature control system, fault

= Wall Temperature Calculation of an Air— film Cooled Flame Tube
with a Heat Insulation Coating] ., ]/ LI Ming—jia, LIN Feng, LI Wei— shun (Harbin No. 703 Research Insti-
tute, Harbin, China, Post Code: 150036), QU Zhe (Haibin Power Plant Engineering Co. lid., Harbin, China, Post
Code: 130040)// Journal of Fngineering for Thermal Energy &Power. — 2008, 23(5). —481 ~484, 515

With a thin— wall flame tube serving as an object of study, presented was a wall temperature calculation model and
method for an air— film woled flame tube with a heat insulation coating. By using the method in question, the wall tem-
perature of the flame tube of an anmular— tube combustor was calculated with the possible cause of a crack occurring to
the primary main combustion hole of the flane tube being identified. In addition, the influence of the air—film cooling,
heat insulation coating and its thickness on the radial and axial distribution of the flane tube wall temperature was also
studied. The results of the study show that the maximum wall temperature of the flame tube at 946 ‘C can meet the design
requirement for the maximum wall temperature of the flame tube. The wall surface temperature distribution gradient near
the primary main combustion hole on the flame tube is rwlatively big, where a thermal stress concentration is liable to be
located, providing an underlying basis for identifying the cause of any fault occurring to the flame tube. The air— film
cooling and heat insulation coating can remarkably lower the wall temperature of the flame tube and effectively improve the
wall temperature radial and axial distribution on the latter. The heat insulation coating thickness exercises a very small in-
fluence on the wall temperature of the flane tube. Key words; flane tube, heat insulation coating, air— film cooling,
wall temperature calculation

= Leading Factors and Off— design Operating Condition
Characteristics of the Power Polygeneration System of a Parallel — type Chemical Engineering Unit[ ., ]/
FENG Jing, NI Wei— dous II Zheng (Thermal Energy Engineering Depariment, Tsinghua University, Beijing, China,
Post Code: 100084)// Journal of Engineering for Thermal Energy &Power. — 2008, 23(5). —485~489

Electric power is one of the main products of a polygeneration system. Therefore, it will unavoidably encounter load varia-
tion problems during its operation. From a load variation viewpoint, the authors have mulled how to design a polygenera-
tion system to meet the requirements of an electric network. Through a detailed simulation analysis, two leading factors
influencing the load variation ability of the parallel polygeneration system have stood out, i.e. design power/chemical ra-
tio and synthetic unit capacity surplus. The relationship of the leading factors and the system load variation ability was
shown in the fom of a four—quadrant chart. In addition, the dharacteristics of the system operating during load varia-
tions were further analyzed. The results of the analysis reveal the law governing the load distribution between a power gen-

eration unit and chemical engineering one during the load variation operation, of -the, polygeneration system as well as the
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fact that the themal efficiency of the polygeneration system will increase with a decrease of the electric load. Key words:
polygeneration system, load variation, methamol synthesis, four—quadrant chart, leading factor

BCHP = Cost— effectiveness Analysis of a BCHP (Building Cooling, Heating
and Power) System by Using an Incremental Method] , ]/ FU Lin, JIANG Yi (Building Technology and Sci-
ence Depariment, Tsinghua University, Beijingg China, Post Code: 100084)// Journal of Engineering for Thermal Ener-
gy &Power. — 2008, 23(5). —490 ~493

On the basis of a comparison with the traditional energy source system versions, proposed was an incremental method for
evaluating the cost— effectiveness of a BCHP (building cooling, heating and power) system. As a result, man—made in-
terference factors, such as the heat and cooling energy prices etc. can be avoided, making the evaluation of the cost—ef-
fectiveness of the BCHP system more objective. In addition, the authors have also wnducted a case analysis of the cost—
effectiveness of the BCHP system employed on campuses. The results of the analysis indicate that a host of factors, such
as the maximum utilization hours, operation efficiency, enewgy price and system capacity etc., exercise a major influence
on the cost— effectiveness of a “cooling, heating power supply” cogeneration system. One is further led to believe that
because such facilities, as stadiums and assembly halls ete. are characterized by few utilization hours and residential
housings feature a low kilowatt—hour price, it is inappropriate for users of this category to employ the BCHP system. A
poper capacity is favorable for enhancing the cost— effectiveness of the BCHP system. Key words: building cooling,
heating and power (BCHP) supply, incremental evaluation, cost— effectiveness

= Experimental Study of Radial Gas Mixing at the Riser Section
of a Circulating Fluidized Bed] . ]/ YANG Jian—hua, YANG Hai—rui, YUE Guang—xi (Education Ministry
Key Laboratory on Thermal Sciences and Power Engineering, Thermal Fnegy Engineering Department, Tsinghua Univer-
sity, Beijing, China, Post Code: 100084)// Journal of Engineering for Thermal Energy & Power. — 2008, 23(5). —
494 ~499

On CFB (circulating fluidized bed) cold— state test rigs of three sizes, an experimental study has been performed of the
law governing the radial gas mixing in the dilute—phase zone of a riser section. The above—mentioned thee test rigs all
have a riser section with a net height of 4. O m and the section dimensions are respectively: a round tube with an inner di-
ameter of 0. 19 m, a square section of 0.3 m X 0.3 m and a rectangular section of 0. 25 m X 0.5 m. With the sand of
dp=120 Pm and 0=2 400 ke/m’ serving as test bed material and CO; as a tracer gas, an experimental study was per-
formed of such factors as visual fluidization speed U,s particle concentration and dimensions of the riser section etc.
which may influence gas mixing. It has been found that the presence of the particles could reduce the gas lateral —mixing
speed. However, such an influence of the particles on the gas lateral— mixing is not undirectional. For a given wind
speed, there exists a particle concentration tuming point. In case of a concentration less than the one at the tuming
point, D, will decrease with an increase of the particle wncentration. When the particle concentration is greater than the
one at the turning point, D, will increase with an increase of the particle concentration. During the present tests, the
concentration at the turning point was 8 ~10 kg/ m’ and such a turning point should be one of a gas—solid flow pattern.
The diameter of the riser section D1 exercises a major influence on Dr. A ccording to the research findings of academics—
predecessors, Drwill assume a linear increase with an increase of Di. However, a more precise relationship can be de-
termined only when further data have been accumulated . Compared with the particle concentration and the diameter of the
riser section, the gas fluidization speed exercises a very small influence on D, . Key words: circulating fluidized bed, ris-
er section, radial gas mixing, experimental study

= An Exploratory Study of Gas— solid Flow Coupling Characteristics in a
Desulfuration Tower{ ., ]/ PENG Zheng— biao, YUAN Zhu—lin (Education Ministry Key Laboratory on Clean
Coal Power Generation and Combustion Technology, Southeast University, Nanjing, China, Post Code: 210096)// Jour-
nal of Engineering for Thermal Energy &Power. — 2008, 23(5). —500 ~506

By.adapiing, a, numerical calculation method  combining | direct simulation, Monte Carlo Method, (DSMC ) with Euler



