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Tab. 2 Parameters fitted when Az =10 °C
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Fig. 4 Chart showing the distribution of dimensionless Tab. 3 Parameters fitted when Az =20 C
temperature ( Left) and streamline ( Right) A B 1%
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Fig.5 Variation curves of Nu at the

high temperature boundary lines with Ra

Fig.7 Variation curves of Nu at

the high temperature boundary lines with Ra
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plated before and after the microbe foul test had a relatively small change thus the coat surface thus prepared by u—
sing Ni-P alloy can effectively prohibit or reduce the weight of the microbe fouls and exhibit a relatively good foul-
resistant effectiveness and erosion—resistant property Key words: surface denaturing chemically plated Ni-P alloy

microbe foul erosion—resistant property

= Experimental Study of the Preparation of a New Type High—
temperature Heating Surface Abrasion-preventive Coating QIANG Xue-cai GUO Lin WANG HongHi-
ang ( CSIC Harbin No. 703 Research Institute Harbin China Post Code: 150078) //Journal of Engineering for

Thermal Energy & Power. —2016 31(5). -76 ~81

An abrasion—resistant composite coat on the heating surface of a boiler made by using commonly-used steal material
T91 was prepared by adopting the supersonic electric arc spraying technology A bonding strength test XRD analysis
and high temperature erosion test of the coat under discussion were conducted. The test results show that the new
type composite coat boasts an excellent high temperature erosion—resistant performance thus applicable for protection
of high temperature heating surfaces in boilers. Key words: supersonic electric arc spraying bonding strength XRD

analysis; high temperature erosion

- = Study of the Influence of the Thickness of a Coal Bed on the
Heatflow Coupled Heat Transfer Inside Coal Rock Masses YANG Wei CAO Ming ZHAO Bing-—
xiang ZHANG Meidin ( College of Architectural Engineering Liaoning Engineering Technology University Fuxin

China Post Code: 123000) //Journal of Engineering for Thermal Energy & Power. —2016 31(5) . —82 ~87

According to the diversity of the thickness of coal bed at the site established was a heatflow coupling model for
coal rock and coal-ock masses ( the ratio of coal and rock height was 1:2 1:1 and 2:1) With the porosity and
particle diameter measured resistance influence and temperature loading modes being taken into consideration as
well as the local heat balance assumption and Brinkman-Darcy-Forchheimer model being introduced a conservation
equation group was established to seek a numerical solution contrast and analyze the calculation results and the test
ones. It has been found that the action of convection in the central part of the coalsock mass is weakest and that
nearing the wall surface is strongest. An abrupt change of the flow speed of the fluid passing through the contact sur-
face of the coal and rock mass occurs. With an increase of the coal bed thickness in the coal-rock mass the maxi-

mum value of the flow function |{s| max will decrease and the ability of the convection-based heat exchange will be-
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come weakened. In the heat transfer process the flow field will correspond to the temperature one. With an increase
of Ra number Nu will assume an ascending tendency of the exponent. It has been verified that when the temperature
difference between the ground temperature and the air flow temperature ranges from 10 °C to 30 °C the simulation
method in question can predict very well the influence of the thickness of coal bed on the law governing the heat—
flow coupling heat transfer therefore offering a scientific basis for an effective prevention of spontaneous combustion
in coal beds an analysis of any damage to rock masses in mechanics and a rational surface mining of coal mines

etc. Key words: coal bed thickness porous medium coal rock mass heatflow coupling

= Influence of Steam and Carbon Dioxide on the Car—
bon Deposition Characteristics of Metal Oxygen Carriers HU Qiang JIN Jing XIONG Zhi-bo WANG
Yong-zhen( College of Energy Source and Power Engineering Shanghai University of Science and Technology
Shanghai China Post Code: 200093) //Journal of Engineering for Thermal Energy & Power. —2016 31(5) . —88

~92

In the light of the problem that carbon deposited on the surface of a metal oxygen carrier in a chemical chain com—
bustion process will affect its activity with the help of a small-scale test rig studied were the carbon deposition char—
acteristics of two kinds of metal oxygen carrier ( Ni and Fe based) prepared at various reaction temperatures ( 650
C 750 °C 850 C and 950 °C) in different reaction atmospheres ( CH, and CO + H,) by using the mechanical
mixing method and probed was the inhibition action of steam or carbon dioxide added on the carbon deposition
process of metal oxygen carriers during their reduction reactions. It has been found that in both reaction atmos—
pheres the carbon deposition phenomena to various extents will occur to the metal oxygen carriers however in the
CO + H, atmosphere the amount of carbon deposited is relatively small and an addition of steam or carbon dioxide
can obviously inhibit the carbon deposited on the surface of the metal oxygen carriers and in the CO atmosphere an
addition of steam can totally remove the carbon deposited on the surface of metal oxygen carriers. The XRD ( X-ay
diffraction) analytic results further show that an addition of steam or carbon dioxide can effectively inhibit the pro-
duction of carbon deposited on the surface of metal oxygen carriers and the inhibition effectiveness of steam is supe—
rior to that of carbon dioxide. Key words: chemical chain combustion metal oxygen carrier carbon deposition char—

acteristics steam

= Experimental Study of the Flowability of Pulverized Coal Based

on an Analysis of the Principal Components ZHANG Yue QIAO Xiaodei LIU Hai-yu JIN Yan ( Col-



