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= An Air and-Flue Gas Enthalpy-increase Model for a Rotary
Air Preheater and an Analysis of the Preheater Efficiency] , | | WANG Hong-yue, BI Xiao-long, ST Feng-qi, et
al (Power Engineering Department, Southeast University, Nanjing, China, Post Code: 21009 ) /] Journal of Engineering
for Thermal Erergy &Power. — 2006, 21(5). —465 ~469

Rotary air preheaters usually serve as tail heating surfaces of large-sized utility hoilers. An analysis of the relationship be-
tween their air leakage rate and boiler unit efficiency plays a major role in guiding the modification of the whole seal sys-
tem for a preheater. Based on the themodynamic cycle of a working medium, an air and flue gas enthalpy-increase model
for a rotary air-preheater is presented for analyzing the impact of air leakage rate in preheater thermal process on the boiler
unit efficiency. Furthemore, the extent of the impact of air leakage from the hot end on the boiler unit efficiency is veri-
fied quantitatively. A preliminary conclusion has been reached that the reduction of total air leakage can mot guarantee an
increase in boiler unit efficiency. Finally, the rationality of a technical modification for a power plant by adopting ” VN”
seals is analyzed by using the air and flue gas enthalpy-increase model of the rotary air preheater. Key words: rotary air

pre-heater, enthalpy increase, efliciency, air and flue gas, air leakage

= Heat Balance Calculation of a Turbo-charged Marine Boiler] ., | | WANG Jian-
zhi, WU Shao-hua (Fnewzy Source Science and Engineering College under the Harbin Institute of Technology, Harbin,
China, Post Code: 150001), JI Qingzhou (Harbin No.703 Research Institute, Harbin, China, Post Code: 150036)//
Journal of Engineering for Thermal Energy & Power. — 2006, 21(5). —470 ~ 472

Heat balance calculation is a basis for the thermodynamic performance calculation of turbo-chaiged marine boilers. As the
turbo-charger unit participates in the themodynamic process of the boiler, there may result a more complicated heat bal-
ance calculation of the turbo-charged marine boiler. A sectionalized calculation method is proposed for the heat balance
calculation of the turbo-charged boiler along with an analysis and exploratory study of the direct heat-balance and section-
alized heat-balance calculation method. A general heat-loss formula applicable to the variable load calculation of the wr-
bo-chaiged boiler is presented. A calculation fomula of available heat quantity for fuel used to do work in an auxiliary
steam turbine is given and a calculation and analysis of specific cases also performed. The sectionalized heat-balance cal-
culation results are relatively satisfactory, thus providing a guide for the performance calculation and analysis of the turbo-

charged marine boilers. Key words: turbo-chaged boiler; heat balance, heat loss, available heat quantity

= Principle of Calculations for Hydrodynamic-loop Analysis
Method Used for Natural Circulation Hot Water Boilers] , | XU Yan-ying, DONG Peng, LAN Ri-hua (Enegy
Source Science and Engineering College under the Harbin Institute of Technology, Harbin, China, Post Code: 150001 )1
Journal of Engireering for Thermal Energy &Power. — 2006, 21(5). —473 ~ 476

Over a long period of time a graphic method has been used for the hydrodynamic calculation of natural circulation hot wa-
ter boilers, which involves a relatively large calculation error, thus affecting the hydrodynamic safety of boilers. The prin-
ciples of calculation for hydrodynamic-loop analytic method is expounded in detail. Also given for natural circulation hot
water boilers are the equivalent pipeline chart of hydwdynamic-loop analytic method for water walls and convection tube-
bundle circulation loops, hydrodynamic-calculation mathematical equations set and their corresponding mathematical solu-
tion method. The adoption of hydrodynamic-loop analytic method can not only enhance the reliability of natural circulation
hot-water boiler hydrodynamic calculation and guarantee the hydrodynamic safety of hot water boilers but can markedly
enhance the calculation efficiency due to the use of a computer-based mumerical solution. Moreover, to facilitate the ap-
plication of the hydrodynamic-loop analytic method for performing the hydrodynamic calculation of the above-cited hot wa-
ter boilers, through a derivation pwocess given are the equivalent pipeline charts of the hydrodynamic-loop analytic method

of a water-wall circulation loop for other mmmonly seen, natural circulation hot-water boilers. In addition, also presented



