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By utilizing the features of intensified heat transfer of spiral flows to simplify heat exchanger structure and in conjunction
with the stmctural and liquid flow characteristics of spiral-baffle heat exchangers, the authors have developed a spiral-
finned self-supported heat exchanger. To have a thowugh understanding of the comprehensive performance of the above-
cited heat exchanger in respect of heat transfer and pressure drop, a test model and rig have been set up.Under identical
test conditions, an experiment to compare the spiral-finned heat exchanger with a baffle rod one has been performed. The
results of comparison show that at a Reynolds number of 6000, the total heat transfer coefficient of the spiral-finned heat
exchanger will be higher by 13.3% compared with that of a baffle rod one, and the intensified heat transfer effectiveness
will become more evident with an increase of the Reynolds number. In the meantime, the pressure gradient will be lowered
by 87.5% and the pressure gradient difference between the two types will become bigger with an increase of the Reynolds
number. When the Reynolds number is in the range from 2 000 to 6 500, the comprehensive performance K/ VP value of
a spiral-finned heat exchanger will be 1.4 to 2 times that of the baffle wd one. It can be seen that the spiral-fined heat
exchanger enjoys a relatively high heat transfer coeflicient and a relatively low pressure dwop, and is thus assured of fine
development and application prospects. Key words: spiral fin, shell-and-tube heat exchanger, self support, baffle rod, in-
tensified heat exchange

= A General Calculation Model Featuring the Influence of
Upper and Lower Terminal Temperature Difference of a Heater on the Coal Consumption of a Power Planf .,
1/ YAN Shun-lin, LIU Zhen-gang, XU Hong, et al (Education Ministry Key Laboratory on Power Plant Equipment Con-

dition Monitoring and Control, College of Mechanical Engineering, North China Electric Power University, Baoding, China,
Post Code: 071003) // Journal of Engineering for Thermal Energy & Power. — 2008, 23(2).— 161 ~ 164

On the basis of the themal balance equation, specific inner work equation, cyclic heat absorption equation of a thermal
system and the standard coal-consumption calculation formulae of power generation, derived was a general calculation
model featuring the influence of lower terminal temperature difference of a heater on the coal cnsumption of a power
plant . Moreover; with the influence of lower terminal temperature difference of a heater being taken into account, the mod-
eling method adopted in the past has been improved. On this basis, a general calculation model of improved type featuring
the influence of heater upper teminal temperature difference on the coal consumption of a power plant has also been ob-
tained. Specific case calculations show that both models are characterized by such features as accurate calculation results,
ease of use and wide applicability, etc. The models in question can provide a new approach for the analysis of power plant
energy-savings and coal consumption reduction, and are thus of major realistic significance. Key words: themal system,

heater, upper terminal temperature difference, lower terminal temperature difference, power plant coal consumption

=A Study of Practical Cooling Water- and Particulate Foul-
ing Characteristics in Spiral-grooved Tubes] . |/ ZHU Hua, ZHUANG Bo, LI Wei, et al (College of Mechanical
and Energy Source Engineering, Zhejiang University, Hangzhou, China, Post Code: 310027) // Journal of Engineering for
Thermal Energy &Power. — 2008, 23(2). —165 ~ 169

An experimental study has been performed of the fouling characteristics of a bare tube and of a group of 7 brass-made in-
built spiral-goved tubes with different thread heights, angles, and different numbers of thread and an imner diameter of
15.54 mm. Through a cwmparison and amalysis of the test data of practical cooling water and particulate fouling, the main

reasons, for, the difference existing between the bare tube and spiral-grooved one have been explained. The authors haye
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concluded that the ratio of fouling thermal resistances of cooling water in the practical operation of a bare tube and spiral -
grooved one will be linearly increased with an increase in the product of the area index and efficiency index.However, the
linear function expressions in the two znes (p/e=>5.0 and p/e<5.0) are different. The particulate fouling ratio as-
sumes a linear ascending relationship with an increase of the efficiency index within only one zone during the experiment.

Key words:; bare tube, spiral-grooved tube, fouling characteristics, cooling water, linear relationship

= Experimental Study of the Fouling Characteristics of Intensified Heat
Transfer Tubes of a Utility Boiler] ., ]/ JING Yuan-zhuo, DONG Lei, QIANG Ning (Jinan Baichuan Tongchuang
Industrial Co. Lid. , Jinan, China, Post Code: 250101 ), DONG Yu-ping (College of Mechanical Engineering, Shandong U-
niversity, Jinan, China, Post Code:250061)// Journal of Engineering for Thermal Energy & Power. — 2008, 23 (2). —
170 ~173

Fouling characteristics pertain to important parameters in the design calculation of boilers. Thiough a test rig set up in the
flue of a coal-fired utility boiler, a hot state test of the fouling characteristics of spiralfinned tube bundles has been per-
formed. A fitting correlation formula for the fouling factor, effective themal coefficient and flue gas speed of spiral-finned
tube bundles at different relative pitch values in the different transversal and longitudinal directions has been obtained.
The test results show that the value of the fouling factor of spiral-finned tube bundles is an order of magnitude lower than
that obtained from “Standard method for thermodynamic calculation of boilers” and the results can be used for the design
of boiler heating surfaces and the analysis of their operation. Key words: boiler design, fouling characteristics, spiral-

finned tube bundle, fouling factor, effective thermal coefficient

= Data Analysis of Utility Boiler Parameters] , |/ LIU Huan-zhang, LIU Ji-zhen,
CHANG Tai-hua, et al (Automation Department, North China Electric Power Universitys Beijing, China, Post Code:
102206)/ / Journal of Engineering for Themal Energy & Power. — 2008, 23(2).— 174 ~ 177

In the currently prevailing power-generation process, what attracts attention is no longer limited only to the wst-effective-
ness and stability emphasized in the past. Envinnment protection also plays a decisive role. The authors have taken data
analysis as the main method to identify the statistical law governing the relationship among the amount of fuel and air in-
puts load of a turbo-generator unit and the content of various constituents in flue gases, thus realizing an indirect measure-
ment of flue gas constituents through the measurement of fuel and air input as well as plant load. The foregoing can well
povide valuable flue-gas reference values for a real-time chedk and inspection of emissions-compliance performance. Key

words: utility boiler; flue gas constituent, load, data analysis, emissions performance

PID = A Study of the Prediction of Parameter Optimization of a
PID Controller Based on Chaotic Theory| , |/ MING Xue=xing, WANG Jian-guo, LU Zhen-zhong; et al (College

of Energy Source and Environment, Southeast University, Nanjing, China, Post Code: 210096)// Journal of Engineering for
Thermal Erergy & Power. — 2008, 23(2). —178 ~182

Realistic industrial processes frequently suffer fom an external interference, and tend to assume slow and time-variation
features, making it difficult for a traditional PID (proportional-integral-differential) controller to timely track the changes

of a system and overcome moise interference. The authors have studied the application of chaos-based optimization theory



