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Iytical results can provide some guidance for evaluating the operation of the unit. Key words: elevation, rotor, transfer

matrix, turbo— generator unit

= Application of Three— dimensional Holo-
graphic Spectrums in the Diagnosis of a Load— induced Rotor Thermal Bending and Elevation Fault] , |/
WANG Xiu—feng, QU Liang— sheng, LIAO Yu—he (Intelligent Instrument and Monitoring/ Diagnosis Research Insti-

tute, Xi’ an Jiaotong University, Xi’ an, China, Post Code: 710049)// Journal of Engineering for Thermal Energy &
Power. — 2008, 23(5). —462 ~467

It is extremely common for a large— sized rotary machine to undergo a vibration change of its shafting resulting from a load
variation during its operation. An abnomal vibration is often triggered by a change of such operating conditions as the
transfer torque and themal state, etc. of a bearing— rotor system experiencing load variations. The authors have com-
bined the load —induced vibration mechanism with three— dimensional holographic spectrum technology and fully utilized
the shafting vibration information indicated by a three —dimensional holographic spectrum to identify the three— dimen-
sional holographic spectrum characteristics of different faults, thus providing a new approach for discriminating load— in-
duced vibration faults. The mechanism and three — dimensional holographic spectrum characteristics of a thermal bending
and elevation fault have been analyzed. The verification results obtained from on—site data show that the spectrum char-
acteristics in question resulting flom a mechanism analysis enjoy a good abhility to identify load— nduced vibration faults.

Key words: holographic spectrum, vibration, themal bending, elevation, load

= Experimental Study of the Effect of an Incidence on the
Wall— surface Static Pressure of a High— load Positively— bent Cascade] ., ]/ CHEN Shao—wen, LIU Shun—
long (College of Power and Fnewy Source Fngineering, Harbin Engineering University, Harbin, China, Post Code:
150001), BIAN Zhao—xi (Harbin Ha—dian Electrical Co. Itd., Harbin, China, Post Code: 150001)// Journal of
Engineering for Thermal Energy &Power. — 2008, 23(5). —468 ~472

An experimental study has been conducted of the effect of an incidence on the wall surface static pressure of a high—load
annu lar positively— bent diffusion cascade. The results of the study show that when the incidence is positive, the suction
surface of a straight—blade cascade exhibits an evident tendency of reverse “C” shaped pressure disiribution, which will
be intensified with an increase of the bending angle and result in a gradual accumulation of low—energy fluid in the mid-
dle of the blade span. Due to a mlatively strong reverse pressure gradient streanwise on the suction surface, the air flow
in the middle blade span is prone to be separated, thus causing a sharp increase of losses. In a high— load compressor
cascade, when the incidence is negative and zero, the adoption of a positively—bent blade design will lead to a better ef-
fectiveness in reducing separation and losses than in the case when the incidence is positive. In addition, an excessively
laige bending angle should be avoided. Key words: experimental study, high—load cascade, positive bending, inci-

dence, static pressure

= A Study of the Clearance Leakage Flow Characteristics of a
Transonic Axial— flow Compressor] . ]/ ZHANG Yan—feng, CHU Wu—1li, WU Yan—hui (College of Power
and Energy Source, Northwestern Polytechnical University, Xi" an, China, Post Code: 710072)// Journal of Engineer-
ing for Thermal Energy &Power. — 2008, 23(5). — 473 ~ 477

Clearance leakage flow exercises a major influence on the formation of rotating stall of an axial flow compressor. The au-
thors have conducted a single —passage and multi —passage non— steady numerical simulation by utilizing the transonic
axial—flow compressor of NASA rotor 37. The single—passage non— steady calculation results reveal that at an operating
condition approximating to compressor stalling speed, there exists a clearance leakage— flow self non— steady behavior at
the blade tip. In addition, the non— steady simulation results under two different back— pressure conditions have been
compared. When the back pressure at the outlet is comparatively high, the unsteady behavior of the clearance leakage
flow is extremely unstable. When the back pressure at the outlet is relatively low, the above —mentioned unsteady behav-
ior is stable. The multi— passage non— steady numerical simulation results indicate that at an operating condition approx-

imating, to the stalling speed. when the outlet back pressure. is comparatively high, the clearance leakage flow will oscil-
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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 wlatively big, where a thermal siress 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



