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= The Transition of the Activation Energy of Semi-coke During Its Oxida-
tion Process| ., ]/ ZHANG Shou-yu, LU Jun-fu, YUE Guang-xi (Themal Engineering Department, Tsinghua Uni-
versity, Beijing, China, Post Code: 100084), WANG Yang (Institute of Coal Chemistry under the Chinese Academy of
Sciences, Taiyuan, China, Post Code: 030001) //Journal of Engineering for Thermal Energy &Power. — 2004, 19
(4). — 398 ~401.
The activation energy of five kinds of semi-coke during its eigen oxidation in air was investigated by using a thermo-
gravimetric balance. These semi-cokes were prepared from Datong coal, Shenmu coal, Yuxian coal, Jianjiang coal and
Taiwan petroleum coke by pyrolysis for 7 minutes at a temperature of 900 ‘C. A distributed activation energy model
(DAEM ) was employed to describe the transition of activation energy of semi-cokes during an oxidation process. Initially,
the activation energy of Datong coal semi-coke assumes a minimum value. With an increase in carbon loss rate the activa-
tion energy will increase (the increase at initial period of reaction is relatively rapid), and decrease on reaching a peak
value at a later period of reaction. The activation energy of Jianjiang coal semi-coke is very high at the initial period of
reaction (as high as 250 kJ/ mol). Tt decreases rather rapidly at first, but tends to decrease slowly when the carbon loss
is assessed at 20%4. As for the semi-cke of the other three kinds of coal their activation energy will experience respec-
tively two peaks at the initial and later period of reaction with a relatively mild change between the two peaks. The differ-
ent transition mechanisms of the activation enewgy specific to various kinds of semi-coke reflect their different internal
qualities. As compared with coal cokes, the semi-coke of petroleum coke exhibits a relatively uniform internal structure.

Key words: semi- ke, oxidation, activation energy, distributed activation energy model.

= The Influence of Air-coal Ratio on the Migration Mecha-
nism of Trace Elements During a Gasification Process [ , ]/ HUANG Ya-ji, JIN Bao-sheng, ZHONG Zhao-
ping et al (Education Ministty Key Laboratory of Clean Coal Combustion Tedmology and Power Generation under the
Southeastern University, Nanjing, China, Post Code: 210096) // Journal of Engineering for Thermal Energy & Power.
— 2004, 19(4). — 402 ~407.
By the combined use of a hydrogenate generator and atomic fluorescence spectrum method as well as an inductance-cou-
pled plasma emission spectrum method measurements were taken of the content of 14 trace elements in gasification prod-
ucts of a constant-pressure fluidized bed. These trace elements are: As, Cd, Co, Cr, Cu, Mn, Mg, Ni, Hg, Pb, V,
Se, Sr; Zn. An analysis was conducted of the influence of air/ wal ratio on the migration mechanism of trace elements in
the gasification products. Tt has been found that in the high-temperature coke from a cyclone, Cd and Ni have been en-
riched, and As Co, Cu 'V, Se and Hg dissipated. Air/ coal ratio does not have any significant influence on Mn, Sr, Hg,
Se and As. With an increase in the air/ coal ratio the relative enrichment factor of Pb, Zn, Cu and Ni will slightly in-
crease, while that of Cd and Mg will decrease. Under a low air/ coal ratio V and Cr will have a comparatively high rela-
tive enrichment factor. In the low-temperature coke from a cloth bag, Cd, As, Cu, Cr Ni Pb and Zn will be enriched
while Co, V Se, and Hg dissipated. With an increase in the air/ coal ratio the relative enrichment factor of Pb, Cu and
Ni will increase, while that of Cd, As Cr and Se decrease. Relative to high and low-temperature coke the Mn and Sr in
the bottom slag will be slightly enriched. An increase in the air/ coal ratio will lead to a higher content of Cu and Zn in
the gas, and a lower content of Cr; Co, As and Hg in the gas. Key words: trace element, migration law, air/ coal ra-

tio, fluidized bed, gasification furnace, relative enrichment factor.

= Experimental Study of Shaped High-temperature Heat pipe Fins [ , ]/
ZHAO Wei-lin, ZHUANG Jun, ZHANG Hong (College of Mechanical &Power Engineering under the Nanjing Polytech-
nical University, Nanjing, China, Post Code: 210009) // Journal of Engineering for Thermal Energy &Power. — 2004,
19&). — 408 ~410.
Shaped high-temperature heat-pipe fins with a length of 6 cm and a special configuration undewent an experimental study
under various operating conditions. To identify an optimum operating condition, the temperature distribution on a fin wall

surface was observed during a change of the following items: evaporating  section length, thermal insulation section
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length, condensing section length, heat dissipation conditions and their layout location. It was found that when the heat-
pipe fins are horizontally placed and allowed to dissipate heat in a natural environment, then due to the influence of a
norn- condensing gas, there could appear an excessively low temperature at the end portion of the heat-pipe fin condensing
section. If the evaporating section is excessively long, there will emerge overheating points with a simultaneous occurrence
of temperature rise. If the condensing section of the heat-pipe fin is allowed to dissipate heat in a finite space, the tem-
perature rise phenomenon will disappear. If placed in an inclined position, the heat-pipe fins will attain an optimum per-

formance. Key words: heat pipe, heat-pipe fin, shaped high-temperature heat-pipe fin.

= Experimental Investigation of the Visualization of Pul-
sating Heat pipe O peration as well as Heat Transfer and Flow Characteristics| ., ]/ CAO Xiao-lin, XI Zhan-
li (Institute of energy and Power Engineering under the Zhongnan University, Changsha, China, Post Code: 410083),
ZHOU Jin, YAN Gang (Department of Refrigeration and Cryogenics Engineering, Xi’ an Jiaotong University, Xi' an,
China, Post Code: 710049) //Journal of Engineering for Themal Energy &Power. — 2004, 194). — 411 ~415.
A visualization experiment is conducted with respect to the operation of pulsating heat pipes. Under different conditions of
filling rate, inclination angles, section shape and heating rate, tests are conducted on the operation of the pulsating heat
pipes. The results of the tests indicate that the pulsating heat pipes represent a kind of very effective heat dissipation
technology. There exists a heat transfer limit for the pulsating heat pipes. During operations at an optimum filling rate
(50%) and an optimum inclination angle (350°), the pulsating heat pipes have a maximum heat transfer limit with a min-
imum heat trarsfer resistance under a high heat flux density. In the case of a relatively small heat flux density the pulsat-
ing heat pipe with a triangular channel will be superior to that with a square-shaped channel. However; when the heat
flux density is relatively great, the shape of the channel will not have any significant influence on heat resistance and unit
section heat-transfer limit. The size of the channel exercises a very small influence on the thermal performance of the heat

pipes. Key words: pulsating heat pipe, visualization, operation mechanism.

= Experimental Investigation of Multiple Parameter-based Moni-
toring Technology for a Power Plant Air Blower [ , ]/ WANG Shong-ling, HOU Junrhu, AN Lian-suo (Power
Engineering Department, North China Electric Power University, Baoding China, Post Code: 071003) //Journal of Fn-
gineering for Thermal Erergy & Power. — 2004, 19(4). — 416 ~420.
By using a experimental study method an investigation was conducted of a multiple parameter-based monitoring technology
involving the performance, non-steady state flow and mechanical vibrations of a power station air blower. On the basis of
the stable and good mapping mechanism existing among the performance parameters as reflected by non-dimensional per-
formance curves, a RBF (Radial Basis Function) newotk featuring excellent approximation characteristics was employed
to approximate the non-dimensional performance curves of the air blower. As a result, a parameter mapping-based flow-
monitoring model was derived, thereby realizing the on-line monitoring of the air blower performance. Through a study of
the wtating stall at the 4-73 air blower suction and pressure side and the frequency dharacteristics of inlet vortex flow and
an analysis of three kinds of non-steady flow specific features given are combined eigen parameters capable of accurately
describing three kinds of non-steady state flows. Medhanical vibration characteristics of the air blower are divided into
hamonic, energy and singularity characteristics. By using frequency-division section technology and a binary small-wave
transformation method derived are harmonic monitoring indexes, energy and singularity indexes. Key words: air blower,

parameter monitoring, RBF network, small wave transformation, experimental study.

900 MW = Analysis and Treatment of the Problem Relating to Excessive
Width of Water Wall Fins in a 900 MW Boiler [ , |/ FENG Wei-zhong (Shanghai Waigaoqiao No. 2 Power Gen-
eration Co. Iid., Shanghai, China, Post Code: 200137)//Journal of Engineering for Thermal Erergy & Power. —
2004, 194). — 421 ~423.

Described is the poblem relating to the excessive fin width _in some parts of the, boiler water wall used in a Shanghai



