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The distribution of the gas-liquid two-phase flow (especially the liquid phase) in various flat tubes of a parallel flow evap-
oralor exercises a relatively big influence on its heat transfer performance. If the gas and liquid distribution in various flat
tubes is not uniform, the above-mentioned performance will deteriorate remarkably. At different gas and liquid flow rates,

the authors have experimentally studied the liquid flow distribution in six forms of branch pipes of a parallel flow evapora-
tor. During the test, it has been detemined that the annular flow patiern predominates. It has been found that for a vertical
descending and ascending flow, the method of increasing the tube diameter can not improve the liquid flow distribution in
various branch pipes, but the location of the gas and liquid inlet in the main pipe has a relatively big influence on the uni-
formity of the flow distribution. Key words: parallel flow evaporator, gas-liquid two-phase flow rate, flow pattern, uniformi-

ty, annular flow

= Experimental Study of the Combustion Monitoring of a Supercharged Boiler|
] /ZHOU Guo-yi (Marine and Power College, Naval Engineering University, Wuhan, China, Post Code: 430033), SUN
Yi-peng, LOU Chun, et al (National Key Laboratory on Coal Combustion, Central China University of Science and Tech-
nology, Wuhan, China, Post Code: 430074 )// Journal of Fngineering for Thermal Enewgy &Power. — 2009, 24(6). —766
~769

Supercharged boilers are key equipment items in a marine steam power plant and it is necessaty to conduct a real-time
monitoring of the in-furnace combustion to secure their good reliability and high cost-effectiveness. During the test, the au-
thors have first employed an image acquisition system to capture the flame images at various loads of the boiler and then
used image processing technology to obtain the radiation temperature of the flame and the radiant energy magnitudes char-
acterizing the in-furnace combustion intensity. It has been found that during a normal operation, the boiler flame tempera-
ture is approximately 1700 K, while at a high load, the temperature is about 1900 K. The radiation temperature is in rela-
tively good agreement with the numerical simulation results. In the meantime, it has been found by monitoring and analyz-
ing the boiler flane radiant energy signals at six operating loads that the radiant energy signals assume a basically same
variation tendency as the superheated stean and flue gas temperature, facilitating the intoduction of the radiant energy in-
to the control system as a feedback signal and thereby optimizing the boiler control. Key words: superchaiged boiler, com-

bustion monitoring, image processing, radiation temperature, radiant energy signal

“W” = Experimental Study of the Influence of the Secondary
Air Modification of a “W” Type Flame Boiler on Combustion] , ]/LEI Lin, DUAN Xuenong (Experiment Re-
search Institute, Hunan Provincial Electric Power Corporation, Changsha, China, Post Code: 410007 ), WANG Hua-jian
(National Key Laboratory on Coal Combustion, Central China University of Science and Technology, Wuhan, China, Post
Code: 430074 ), WANG Yi-gang (Datang Huayin Zhwhou Thermal Power Generation Co. Lid. ; Zhuzhou, China, Post
Code: 412000)// Journal of Fngineering for Thermal Energy & Power. — 2009, 24(6). —770 ~772

In the light of the problems and deficiencies of a “W” type flame boiler of FW (Foster Wheeler) techmology at high
loads, the authors have reconstructed a 1 025 t/h hoiler of the same type in a power plant by decreasing the incidence an-
gle of F-layer secondary air downward by 25 degrees. The problem and deficiencies include: a high combustible content of
fly-ash at high operating loads, difficulty in combustion air replenishment and susceptibility to screen type superheater
overheating, etc. Through a data simulation and a cold and hot state contrast test, it has been found that the advantages re-
sulting from the reconstruction are evident at boiler high loads. At the rated load, primary air path is effectively lengthened
and the above-mentioned problems, such as the air replenishment difficulty and overheating of the screen type super-
heater, have been solved or eliminated. The desuperheating water requirement is cut by 20.9% and the solid incomplete
combustion loss decreases by over 1.5% . Key words: “W” type flame boiler, secondary air, combustion, reconstruction

= On-line Detection of Plant Fuel Coal Grindability Based on Data



