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Fig. 2 Slagging morphology of the coal — produced ash at various Fe, O, contents after it had been calcined

at 1 330 °C for 20 hours on the refractory plate with various refractory belts
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Fig.3 XRD spectrum of the ash and slag after the coal — produced ash samples at various Fe,O; contents

had been calcined at 1 330 °C for 20 hours on the silicon carbide refractory plate
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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
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added to prepare several coal ash samples with the Fe, O, powder content being 1.53% 10% 20% 30% and 40%
respectively. Firstly the pyramid method was adopted to measure the influence of the changes of the Fe, O, powder
content on the melting characteristics of coal ash. Afterwards the coal ash with different Fe, O, powder contents was
laid uniformly and loosely on the surface of the refractory belt plates made from silicon carbide high alumina corun—
dum and medium aluminum corundum respectively and placed into a high temperature muffle furnace to calcine for
40 hours at 1 330 °C. Upon the completion of the calcination the slagging characteristics of the three kinds of the
refractory belt plates were observed and an X-ray diffraction analysis was performed of the coal ash. The test results
show that with an increase of the Fe,O; powder content of the coal ash all the melting temperatures of the coal ash
assume a descending tendency and at the same time the slagging extents on the surface of the plates tend to be
worsened. However when the Fe,O; powder content of the coal ash increases to a given value their melting tempera—
tures assume an ascending tendency instead and the slagging extents on the surface of the plates will no longer get
increased but somewhat decreased. Key words: coal ash refractory belt melting characteristics slagging

Fe,0; Powder

= Fouling Characteristics of the CaCO, Foul on the Surface
of a Straight and Obliquely-finned Tube in the Initial Stage ZHAO Ping SHENG Jian ZHANG Hua
( College of Energy Source and Power Engineering Shanghai University of Science and Technology Shanghai Chi-

na Post Code: 200093) //Journal of Engineering for Thermal Energy & Power. —2013 28(5) . —523 ~528

A dynamic fouling test was performed of a bare tube and a straight and obliquelyfinned tube at different CaCO,
concentrations and flow speeds to obtain the influence of the CaCO; concentration flow speed and straight and ob-
liquelyfinned tube on the CaCO; crystal precipitation fouling process. It has been found that to increase the concen—
tration can make both homogeneous nucleation speed and crystal nucleus growth speed increased and both foul crys—
tal particle concentration on the boundary surface of the solution for heat exchange and foul ion concentration in—
creased. The former makes more foul adsorbed on the heat exchange surfaces and the latter forces the heterogeneous
nucleation speed and growth speed increased. To increase the flow speed can make the crystal nuclei and foul crystal
formed on the surface of the bare tube and foul heat resistance decreased but the induction period extended and
force the initial nucleation of the straight and obliquely<finned tube increased but the induction period extended and
the foul quantity and heat resistance decreased. The straight and obliquelyfinned tube has a bigger total heat ex—

change coefficient and a smaller foul heat resistance than the bare tube albeit the foul quantity is slightly more. Key



