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Fig. 1 Structure diagram of reference unit
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Tab. 1 Operating parameters of all the heaters
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Fig.2 Low pressure economizer scheme
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Tab. 2 Parameters of low pressure economizer scheme
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Tab. 3 Parameters of the improved indirect

4.1 ( 2) flue gas heat recovery system
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Fig. 3 The system schematic diagram of an improved
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indirect flue gas heat recovery system
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Fig.4 The system schematic diagram of

an additional economizer scheme
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scheme and calculated results 1,
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igation Northwest Polytechnic University Xian China Post Code: 710072) ZHENG Tao ( CSIC No. 703 Research
Institute Harbin China Post Code: 150078) //Journal of Engineering for Thermal Energy & Power. —2015 30

(6). —873 -879

To study the flow field and aerodynamic loss characteristics of a miniature impulse type partial admission turbine
and then offer guidance for design of a miniature turbine for use in a underwater navigation vehicle a simulation
model for 2 kW class turbines was established and the reliability of the model was verified through a contrast with
the results obtained from the literatures. Through changes in the blade tip clearance axial clearance between the
outlet of the nozzles and the rotating blades divergence angle of the nozzles partial admission degree and wheel disk
structure the aerodynamic loss of the turbine was studied. It has been found that the miniature turbine has a dimen—
sional effect which reflected by the fact that the acoustic velocity point in the nozzle shifts to the downstream of the
throat of the nozzle and changes in the pressure on the surfaces of the working blades are relatively identical. With
an increase of the geometrical parameters above-mentioned the influence of the blade tip clearance on the inner effi—
ciency of the turbine will be most conspicuous and the influence of the axial clearance however can be ignored.

When the partial admission degree is 0.35 the rise in the inner efficiency will tend to be stable and smooth. When
the divergence angle of the nozzle is 8 degrees the inner efficiency of the turbine is higher than that when the partial
admission degree is 6 and 10 degrees respectively. When no blade tip clearance is present the friction loss of the
wheel disks not including the blades is about 1% . Key words: miniature impulse type turbine partial admission

aerodynamic loss numerical simulation inner efficiency

= Study of Flue Gas Waste Heat Utilization of a Utility Boiler XU Min
XIANG Wen—guo ( Education Ministry Key Laboratory on Energy Source Heat Conversion and Its Process Measure—
ment and Control Southeast University Nanjing China Post Code: 210096) ZHAO Ming LIANG Jun-yu ( Electric

Power Academy Yunnan Electric Power Experiment Research Institute ( Group) Co. Ltd. Kunming China Post

Code: 650000) //Journal of Engineering for Thermal Energy & Power. —2015 30(6) . —880 — 884

A high temperature of the flue gases from a boiler can seriously affect the economic operation of a whole coal-fired
power plant. To lower the temperature of the flue gases and enhance the power generation efficiency of a power

plant two waste heat staged utilization design versions were proposed including a flue gas splitting flow waste heat
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utilization version and an additional economizer waste heat utilization version. Both versions were applied in a 330
MW unit chosen and analyzed and compared with the low pressure economizer version. It has been found that both
waste heat utilization versions can lead to a conspicuous energy-saving result better than the low pressure economi—
zer version. When the waste heat recovery temperature is 20 °C  the relative efficiencies of both versions can in—
crease by 1.08% and 1.21% respectively and their corresponding standard coal consumption rates can decrease by
3.47 and 3. 89 g/kWh respectively. Key words: boiler exhaust flue gas temperature waste heat recovery

energy-saving

= Study of a System for On-line Monitoring the Fatigue Life of
Steam Drums in Supercharged Boilers LI Bin SHI Liangxiao CHEN Feng ( College of Energy Source
Power and Mechanical Engineering North China University of Electric Power Baoding China Post Code:
071003) LI Yan—un ( College of Power and Energy Source Engineering Harbin Engineering University Harbin

China Post Code: 150001) //Journal of Engineering for Thermal Energy & Power. —2015 30(6) . —885 —891

In the light of the steam drum in a supercharged boiler characterized by its local heating on the outer wall a method
was proposed for calculating the transient temperature field in the steam drum based on the coupling method for see—
king solutions to the positive and reverse heat conduction problems and an on-ine fatigue life monitoring system was
developed. In line with the fact that the outer wall of the steam drum is heated or not the cross section of the drum
can be divided into two zones one is heated and another is not heated. The positive and reverse heat conduction
problem methods were adopted respectively to seek solutions to the temperature fields in both zones. For the bounda—
ry zones coupled the temperature values on the interface obtained by using the reverse problem solution-seeking
method were assigned to the positive problem solution-seeking method to serve as the known boundary conditions

thus realizing a coupling of the positive and reverse problem and obtaining the temperature field of the whole drum.

Afterwards the finite element method was used to seek solutions to the transient stress in the section of the steam
drum above-mentioned as per a plane strain problem. On this basis an on-ine fatigue life loss monitoring system
was developed to achieve the aim of ondine monitoring the fatigue life loss of steam drums on boilers and guiding
the operation. By making use of the software Ansys the temperature and stress field of the steam drum on the boiler

during its cold-state startup process were calculated. To this end the method in question was verified and the fatigue



