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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-



