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of Shell-and-tube Heat Exchangers] . ]/GU Xin, DONG Qi-wu, LIU Min-shan (Themal Energy Engineering Re-
search Centers Zhengzhou University, Zhengzhou, Post Code: 450002 )// Journal of Engineering for Themal Energy & Pow-
er. —2008, 23(1). —64 ~68

In the light of the structural characteristics of shell and tube heat exchangers, a periodic whole-section calculation model
was presented for use in the numerical simulation of the exchanger flow and temperature fields. A comparison of the calcu-
lation results obtained by using the model under discussion with those of an integral model for a shell side shows that the
error is less than 10%, indicating that the model in question is rational and its simulation results are correct. As a result,
it provides a new appmwach for performing the numerical simulation of shell-and-tube heat exchangers with a sophisticated
shell-side structure. On the basis of the calculation resulis obtained by using the periodic whole-section model, the modi-
fied algorithm of a periodic unit flow-passage model was presented for baffle-rod type heat exchangers, thus impwving and
perfecting the practicahility and applicability of the above periodic model. Key words: shell and tube heat exchanger, pe-
riodicitys calculation model, numerical simulation, modified algorithm

=Three element Drum Water-level Cascade Control System Fea-
turing a Self-disturbance-resistant Controller[ , ]/CHENG Qi-ming, DU Xu-feng, GUO Run-qing (College of
Electric Power and Automation, Shanghai University of Electric Power, Shanghai, Post Code: 200090), ZHENG Yong (Au-

tomation Colleges Shanghai University, Shanghai, Post Code: 200072)// Journal of Engineering for Thermal Fnergy & Pow-
er. —2008, 23(1). —69 ~72

In the light of the specific features of boiler-dum water level controls a self-disturbance-resistant controller-based dmum
water-level cntrol system was presented, which adopts a three-element cascade contwl plus a feedforward control. The in-
ner ring of the cascade control employs a PID (proportional-integral -differential ) control while the outer ring uses a self-
distutbance-resistant controller with a feedforward compensation. The self-disturbance-resistant contwller comprises three
elements, 1. e. a tracking differentiator;, an extension-state obsewer and a non-linear status error feedback control gear. The
simulation results show that the control scheme proposed by the authors enjoys a better control quality and stonger robust-
ness compared with those of a conventional PID control scheme. Key words: boiler drum water level, self-distuibance-re-

sistant control, tracking differentiator, extension state observer, PID (proportional, integral and differential) contwl

= Experiments on Falling-back Characteristics of an Up-
right jet-flow Liquid from Nozzles in Liquid-curtain Type Wet-method Desulfurization] , |/ZHANG Wei
(Thermal Energy Engineering Department, China University of Petroleum, Dongying, Post Code: 257061), ZHOU Qu-lan,
HUT Shi-en (Thermal Erergy Engineering Department, Xi" an Jiaotong University, Xi’ an, Post Code: 710049 )// Journal of
Engineering for Thermal Energy & Power. —2008, 23(1).—73~77

During the liquid curtain type wet-method desulfurization the distribution of the falling-back liquid quantity of an upright-
jetflow directly determines the desulfurization efficiency. The distribution law of the upright jet-flow falling-back liquid
from three kinds of nozzle profile and the relationship between the jet flow height and jet pressure have been studied.On
the basis of the experimental data, derived was the “non-dimensional volume-flow rate formula of a falling-back liquid
curtain” . It has been found during the experiment that the distribution law of the falling-back liquid in different nozze
pofiles differ welatively little, because at a same jet flow height, the parameters 4, n and Ro derived from the formula very
appoximate to one another. Formulae showing the correlation of jet flow height and jet pressure as well as non-dimensional
averazed radius and jet flow height have undergone a fitting. Through experiments of the nozzle groups it has been proven
that the falling-back liquid quantity of the nozzle groups can be regarded as a simple superimposition of jet flow falling-
back liquid quantity obtained simultaneously from many a single nozzle, and the distribution uniformity is a function of the
nozle spacing and jet flow height. Key words: nozzle, upright jet flow, falling-back liquid curtain

= A Comparison of Two Kinds of Out-of-alignment On-line Compensa-
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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



