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tion-control Algorithm{ ., |/II Hui-min, HE Yong (College of Mechanical Engineering, Donghua University, Shang-
hai, Post Code: 200051 ), ZENG Sheng (Chemical Machinery Research Institute, Zhejiang University, Hangzhou, Post
Code: 310027 )// Journal of Fngineering for Thermal Energy & Power. —2008, 23(1).—78 ~ &

A kind of supporting stucture for the omrline regulation of rotor shaft position, namely, an electromagnetic auxiliaty sup-
ports was introduced by the authors. An on-line regulation of the rotor shaft position in space can be conducted by control-
ling the current in an electromagnetic actuator coil, and the out-of-alignment between rotor system shaftings, eliminated.
The additional vibration caused by the out-of-alignment is corsidered as a kind of interference.An identification and con-
trol of the out-of-alignment can be automatically realized under the condition of a running rotor by adopting a self-search-
ing optimal control algorithm and feedforward control algorithm with self-learning functions. Finally, an experimental verifi-
cation and comparison was performed in a single-disk symmetrical rotor-bearing system. The experimental results show that
both control methods have a relatively good correction ability for the out-of-alignment between shaftings. Moreover, for the
out-of-alignment self-searching optimal contwller, there is o need to establish an accurate mathematical model expression
for an out-of-alignment system and the demands to displacement sensors are not high but a relatively long searching time
is required. The out-of-alignment feedforward self-learning controller is also exempt fiom the need to establish an accurate
mathematical model. It takes a relatively short search time, but puts forward comparatively high demands to displacement
sensors. Key words: electromagnetic bearing, out-of-alignment, feedforward contmol, self-searching optimal control

= Effect of Journal Deflection on the Static Performance of Radial
Sliding Bearings] ., |/WANG Xiao-hong, ZHOU Da-yuan, SHI Yu-quan, et al (No.703 Research Institute of China
Shipbuilding Industry Corporation, Haibin, China, Post Code: 150036)// Jounal of Engineering for Themal Energy &
Power. —2008, 23(1). —83 ~87

The effect of journal deflection on the static performance of radial sliding bearings was studied, and an oil film thickness
expression derived in the case of jourmal deflection. During the calculation the temperature variation has been taken into
account. Reyrnolds Equation, energy equation and temperature-viscosily equation have been simultaneoudly solved. The au-
thors have calailated the pressure and temperature distribution on the bearing at different deflection angles and oblique
orientations as well as the static performance of the bearing at different eccentricities and deflection angles. It has been
shown that when the journal is being deflected, the distribution of o1l film thickness, pressure and temperature changes sig-
nificantly and the minimum oil film thickness appears at the ends. In the meantime, the maximum oil film pressure and
temperature all tend to move to the bearing ends and exercise a relatively cnspicuous influence on the static peffomance
of the bearing. With an increase of the deflection angle the oil film reaction force will increase, but the drag coefficient,
decrease. The law governing the influence of oil leakage at bearing ends reveals itself as different at different bearing ec-
centricities. Key words: journal deflection, radial sliding bearing, temperature variation, energy equation, static perfor-

mance

= Experimental Study of a Novel Miniature-burner Prototype with a
Low Heat Lossy . ]/JIANG Li-giao (Department of Themal Science and Energy Source, China State University of
Science and Technology, Hefei, Post Code: 230026 ), ZHAO Dai-qing, WANG Xiao-han, YANG Wei-bin (Chinese Acade-

my of Sciences Guangzhou Institute of Energy Conversion, Guangzhou, Post Code: 510640)// Journal of Engineering for
Thermal Energy & Power. —2008, 23 (1).—88 ~ 91

An experimental study has been conducted of a new method for reducing the heat loss of a miniature burner, the woiking
principle of which lies in its preheating of unburned gas mixture by admitting gas unifomly through porous wall surfaces
and in the meanwhile by reducing the temperature of the wall surfaces, thus effectively lowering the heat loss of the burn-
er. The experimental results show that the adoption of a combined gas admission mode of supplying the burner with fuel-
rich gas mixture in a circumferential direction and air from the ceniral portion of end wall surfaces can contribute to the
fomation of a stable tubular premixed flane inside the miniature burner, the flame assuming a blue color and burming
steadily.. When_ the flame temperature reaches a level higher than 1100 ‘G, the burmer inner wall temperature will be lower
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than 500 ‘G while the bumer outer wall temperature will be aound 150 “C and the heat loss from side walls of the burn-

er, approximately 6 %4, thus significantly enhancing the flame stability of the bumer. Key words: miniature bumer, micro
flame, heat loss, porous medium

= Experimental Study of Black liquor Coal Slurry Combustion] , ]/LAN Ze-quan
(College of Safety Engineering, North China Institute of Science and Technologys Yanjiao, Post Code: 065201), CAO Xin-
yu, LIU Jian-zhong, CHENG Jun (National Key Laboratory on Clean Utilization of Energy Source, Zhejiang University,
Hangzhou, Post Code: 310027)/ /Journal of Engineering for Thermal Energy & Power. —2008, 23(1).—92~96

To investigate the feasibility and potential problems of the industrial application of the black-liquor coal slurty, a contrast
study was conducted of the ignition, combustion, pollutant emissions and ash deposition characteristics of black-liquor
durry, raw coal for slurry preparation and normal slurry through the combustion tests on three different scales, i. e. ther-
mobalance mechanism tests, 0. 25 MW test furnace and 4 t/h industrial furnace. The results of the study show that when
compared with raw coal, the black-liquor slurty has the following specific features due to the catalytic and combustion-pro-
moting function of sodium: easy ignition, stable combustion, short combustion duration, a high burnout rate and low emis-
sions of such pollutants as SO2, NO x and dust ete. As a result, the slurry in question is wnsidered as a new type of clean
fuel. On this basis, the authors have concluded that it is absolutely feasible to use the coal water dlurry technology to dis-
pose of and hamess the papermaking black liquor. The industrial application of the black liquor slurry is associated with
such potential problems as a wlatively strong tendency for ash deposition and slag formation in furnaces. Key words;
black liquid coal slurty, themogravimetric analysis, combustion characteristics, industrial test

- = A Feedforward-feedback Control Over the Output Voltage of
a Solid Oxide Fuel Celll , ]/KANG Ying-wei, CAO Guang-yi, TU Heng-yone, et al (Fuel Cell Research Institute,
Shanghai Jiaotong University, Shanghai, Post Code: 200240)/ /Journal of Engineering for Themal Eney & Power. —
2008, 23(1). —97 ~ 101

Based on the relationship among the static values of SOFC (solid oxide fuel cell) operational parameters, the operation of
a SOFC at a constant output voltage was analyzed . The authors have noted that SOFC operation at a constant output voltage
requites the fuel utilization rate to meet a definite restraint apart from keeping the output voltage wnstant. Furthermore, an
output voltage controller was designed by adopting the feedforward-feedback control tactics, among which the feedforward
controller was designed based on the relationship among the static values of SOFC operational parameters. In this process
the key issue was the solution of a cubic equation by making use of Cardano’ s Formula. As a PI wntoller, the feedback
controller was designed by adopting a frequency-response method after the linearization of the SOFC model. The simulation
results show that the feedforward-feedback control presented by the authors boasts a better dynamic performance than the
single feedback control, and can fully meet the requirement for an operation at a constant output voltage when the load
changes are within its normal range. Key words: solid oxide fuel cell (SOFC), automatic control technology, output volt-
age control, feedforward-feedback control tactics



