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Fig. 3 Test data of the flue gas temperature
and cooling water temperature under

different operating conditions
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teristics of a Reciprocal Porous Medium Heater JING Miao CHENG Le-ming ZHANG Jun—chun et al
( National Key Laboratory on Energy Source Clean Utilization Thermal Energy Engineering Research Institute Zhe—
jiang University Hangzhou China Post Code: 310027) //Journal of Engineering for Thermal Energy & Power.

-2013 28(5). —502 ~507

By using a method combining the cold-state test with the numerical simulation studied was the influence of the air—
fuel gas speed ratio fuel gas spout location and gas preheated temperature of a semi—premixed burner on the mixed
characteristics of gases in the combustion chamber. The tracer gas method was adopted during the cold-state test and
the component output model was used during the numerical simulation. It has been found that to increase the air/fu—
el gas speed ratio can make the fuel gas concentration distribution inside the burner more uniform and longitudinal
fuel gas concentration peak value will gradually shift to the wall surface of the burner with an increase of the air/fuel
gas speed ratio. The mixing effectiveness of the burner when the fuel gas spout is located before the gas flow distri—
bution device is superior to that when the fuel gas spout is located after the distribution device. To increase the air
preheating temperature can make the fuel gas concentration distribution inside the burner more uniform. Key

words: semi-premixed burner mixed characteristics

= Study of the Condensation and Heat Exchange Characteristics of
Flue Gases in a Natural Gas-fired Boiler LI Huijun PENG Wen-ping( College of Energy Power and
Mechanical Engineering North China University of Electric Power Baoding China Post Code: 071003) //Journal of

Engineering for Thermal Energy & Power. —2013 28(5) . -508 ~513

Based on the dualHilm and boundary theory with the heat and mass transfer inside the gas film layer intensified by
the pumping action being taken into consideration obtained was a correlation formula of the heat exchange coeffi—
cient of a natural gasfired boiler at the flue gas side and the deviation between the calculated value and the actual
one is within 2. 6% more approaching to the real case. At the same time with the NO, produced in the flue gases
being taken into account a model for directly determining the steam content of the flue gases according to the con—
stituents of the flue gases was presented and a model for determining the distribution of the steam content flue gas
temperature and cooling water temperature along the condensing heat exchanger tube bank by employing the heat
quantity and mass balance theory was also proposed. The model in question only requires measuring and obtaining
the temperatures of the flue gases and cooling water at both inlet and outlet and then the changes of the flue gas

temperature and cooling water temperature along the tube bank can be calculated. A comparison with the test values
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shows that the mean deviation of the flue gas temperature obtained by using the model in question is 6.28% and the
mean deviation of the cooling water temperature is 9. 45% . The foregoing can offer reference for designing high effi—

ciency heat exchangers. Key words: condensation heat exchange natural gasired boiler pumping action

CFD = Study of the Cavitation Performance of a Multi-stage Centrif—
ugal Pump Based on the CFD Technology CHEN FangHang LI Zhi-peng WANG Chang-sheng( College

of Energy Source and Power Engineering Changsha University of Science and Technology Changsha China Post

Code: 410114) //Journal of Engineering for Thermal Energy & Power. —2013 28(5) . -514 ~517

To enhance the cavitation—resistant performance of a multi-stage pump the first-stage impeller structure was im—
proved and designed with the inlet diameter and outlet width of the impeller being increased making the leading
edge of the blades extended towards the inlet direction the curvature radius of the covering plate in the inlet part in—
creased thickness of the blades at the inlet decreased the diameter of the water suction chamber at the inlet in—
creased accordingly and the annulus space of the water suction chamber expanded. By using the software Fluent the
flow field inside the first-stage impeller was numerically simulated before and after the improvement. The simulation
results show that the area where cavitation phenomena take place is located on the back of the impeller close to the
rim and after the improvement the flow is smooth and stable in the flow path of the first-stage impeller with the pres—
sure and speed distribution being uniform. By adopting the numerical simulation method the cavitation performance
of the pump was predicted before and after the improvement and verified by a cavitation test. The relative errors are
2.6% and 2.5% respectively. The cavitation allowance decreases after the improvement and is less than the value
stipulated and the cavitation performance is improved achieving the improvement goals. The numerical simulation
results can provide reliable underlying bases for design and improvement of multistage pumps. Key words: multi—

stage centrifugal pump first-stage impeller cavitation performance CFD

Fe, 0, = Influence of the Fe,O, Content of Coal Ash on the Slagging
on the Surface of the Refractory Belt CHEN Dong-in DU Yang CHEN Wen-wei et al( College of Ener—

gy Source and Power Engineering Changsha University of Science and Technology Changsha China Post Code:

410076) //Journal of Engineering for Thermal Energy & Power. —2013 28(5) . -518 ~522

With Lengshuijiang River-originated shale coal ash serving as the base ash Fe,O; powder in various weights was



