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= Theoretical and Experimental Study of the Impact of In-boiler
Swirl Number on the Thermal Deviation in a Reheater [ , ]/ LIU Tai-sheng, XU Jinryuan (Institute of Energy
and Power Engineering under the X7’ an Jiaotong University, Xi’ an, China, Post Code: 710049), SHEN Lin, YAO
Ben-rong (Dongfang Boiler Group Co. Lid., Zigong, Sichuan Province, China, Post Code: 643001) // Journal of Fngi-
neering for Thermal Energy &Power. — 2003, 18(4). —356 ~360
The basic wnception and calculation method of an in-boiler swirl number SW is described. The latter is actually charac-
terized by a ratio of the gas—flow swirling and rising speed in a boiler furnace with its magnitude exercising a direct influ-
ence on the thermal deviation in high-temperature heating surfaces at a horizontal gas pass. The authors analyzed and dis-
cussed the impact of secondary air distribution mode, boiler load and the ratio of primary and secondary air on SW.
Moreover, thwugh a specific boiler an experimental research is conducted of the impact of SW variation on the thermal
deviation in a reheater. The results of theoretical analyses and tests indicate that under identical loads the distribution
mode of secondary air has a significant influence on SW with SW assuming a minimum value under the condition of a uni-
form air distribution. The maximum thermal deviation factor of the reheater will increase with the increase in SW value.
Under the same secondary-air distribution mode SW will increase with a reduction in boiler load. The maximum thermal
deviation factor of the reheater will increase with an increase in SW value. Key words: in-boiler swirl flow number,

themal deviation, reheater

= Tests on the Desulfurization Characteristics of a Bag-type Dust Collec-
tor and Related Mechanism Investigation [ , ]/WANG Nai-hua, CEN Ke-fa (Depariment of Energy and Power
Engineering, Shandong University, Jinan, China, Post Code: 250061), LUO Zhong-yang (Fducation Ministry Key Lab-
oralory on Clean Utilization of Energy and Environmental Protection under the Zhejiang University, Hangzhou, China,
Post Code: 310027) // Journal of Engineering for Thermal Erergy &Power. — 2003, 18(4). —361 ~364
A desulfurization reaction model was set up. The results of the model calculation show that when YB is smaller than 0. 3,
a chemical reaction process will limit a desulfurization reaction, and when YB is greater than 0. 3, the diffusion esistance
of SO, passing through an ash layer plays a dominant role. The authors also analyzed various factors, which may affect the
desulfurization efficiency of the bag-type dust collector. It is found that the SO2 concentration at the inlet of the bag-type
dust ollector exercises a relatively small influence on desulfurization efficiency. An increase in temperature can increase
the desulfurization efficiency of the bag-type collector. The relative humidity of flue gases has a most significant effect on
the latter’ s desulfurization efficiency . The desulfurization efficiency will drastically increase with an increase in relative
humidity. The calculation results of Model 3 are in relatively good agreement with those of experiments. Key words:
bag-type dust collector, flue gas desulfurization, additive

= Design Analysis of Primary Surface Recuperators for Marine Gas
Turbines[ ., ]/ YANG Jing, CHEN Hui-er (Mechanical and Power Engineering School under the Shanghai Jiaotong
University, Shanghai, China, Post Code: 200030), WEN Xue-you, XIAO Dong-ming (Harbin No.703 Research Insti-
tutes, Harbin, China, Post Code: 150036) //Joumal of Engineering for Thermal Energy &Power. — 2003, 18(4). —
365 ~368
The design technology of a primary surface recuperator (PSR), a new type of compact heat exchanger, is pesented. In
conjunction with the development of PSR for ICR (intercooled recuperated ) marine gas turbines briefly described ae the
construction characteristics of PSR and the theowrtical basis of its design calculations. Some examples of design calcula-
tion are given. The results of a study indicaie that the PSR featmrmes extremely high compacmess and excellent heat ex-
change performance. Hence, this type of advanced heat exchangers will inevitably take the place of traditional heat ex-

change units and play a, major role in the area of marine power plants and advanced thermal engineering facilities. Key
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words: marine gas turbine, primary surface recuperator; small channel, flow and heat transfer, design calculation

= A Study of the Surface Static Pressure of Curved
Blades in Annular Compressor Cascades at Near-zero Incidence[ ., ]/ WANG Dong (School of Mechanical &
Power Engineering under the Shanghai Jiaotong University, Shanghai, China, Post Code: 200030), SU Jie-xian,
ZHONG Jing-jun, WANG Zhong-qi (School of Energy Science & Engineering under the Harbin Institute of Technology,
Harbin, China, Post Code: 150001) // Journal of Engineering for Thermal Energy &Power. — 2003, 18(4). —369 ~
371
On an anmular diffusion-cascade experimental wind tunnel detailed measurements of traditional straight, positive leaned,
positively curved and S-type blades of annular axial flow compressor cascades were carried out under an inlet flow field
distortion at near-zero incidence. The impact of different curved blades on the distribution of surface static pressure is an-
alyzed. The results of the analysis indicate that the use of the positive leaned, positive cuved and S-type blades can lead
to an increase in blade root static pressure and a reduction in the accumulation of low-energy fluid at the hub region. This
will result in a considerable improvement of the flow field configuration and a lessening of gas flow separation and block-
age at the hub region, thus enhancing diffusion capability and decreasing the end-wall loss at the hub region. Key
words: curved blade, annular diffusion cascade, blade surface static pressure

= The Impact of Material Hardness Values on the Service
Life Calculation of Steam Turbine Rotors[ , ]/ YANG Ji-min, LU Xu-shang (Power Engineering Depariment,
Changsha Flectric Power Institute, Changsha, China, Post Code: 410077), CHEN Yu-lin (Chentang Themal Power
Generation Co. Lid., Tianjin, China, Post Code: 300221), YUAN Rui (Henan Electric Power Exploration Design In-
stitute, Zhenzhou, China, Post Code: 450007) //Journal of Engineering for Themal Energy &Power. — 2003, 18
(4). —372~374
Through an investigation of the hardness values of high-temperature metallic materials it is found that the reduction in
hardness values may have a relatively great impact on the low-cycle fatigue life and high-temperature creep life of steam
turbine rotors. The consideration of this factor of hardness value variation will ensure a betier evaluation of the service life

of steam turbines. Key words: hardness value, sewice life consumption, low-cycle fatigue, high-temperature creep

600 MW = Load-rejection Test Analysis of a Chinese-made Imported Technology-based
600MW Turbogenerator Set[ ., ]/ LI Sheng-quan (Harbin Power Plant Engineering Co. Ltd., Harbin, China
Post Code: 150040), HUANG Run-ze (Tiaoning Electric Power Science A cademy, Shenyang, China, Post Code:
110006), ZUO Shi-chun, ZHANG Li (Harbin No. 3 Power Plant, Harbin, China, Post Code: 150025) //Journal of
Engineering for Thermal Energy &Power. — 2003, 18(4). —375~377

The load-rejection test of a Chinese-made imported technology-based 600MW power plant is analyzed in conjunction with
the logic contwol function of a digital electro-hydraulic system. The authors expound the major factors that affect both the
speed control of the turbine governing system and the operation safety of the 600MW unit. The dynamic characteristics of
the governing system have been proved to be excellent. Key words: 600MW power plant, load rejection, digital electwo-

hydraulic system

PIV =PIV (Particle Image Velocimetry ) Measurements of Particle Movement in
a Circulating Fluidized Bed [ ., ]/ WANG Qin-hui, ZHAO Xiao-dong, SHI Hui-xian (Fducation Ministry Key
Labaratory on the Clean Utilization of Energy Sources and. Environmental Engineering under the Zhejiang University,



