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fact that the themal efficiency of the polygeneration system will increase with a decrease of the electric load. Key words:
polygeneration system, load variation, methamol synthesis, four—quadrant chart, leading factor

BCHP = Cost— effectiveness Analysis of a BCHP (Building Cooling, Heating
and Power) System by Using an Incremental Method] , ]/ FU Lin, JIANG Yi (Building Technology and Sci-
ence Depariment, Tsinghua University, Beijingg China, Post Code: 100084)// Journal of Engineering for Thermal Ener-
gy &Power. — 2008, 23(5). —490 ~493

On the basis of a comparison with the traditional energy source system versions, proposed was an incremental method for
evaluating the cost— effectiveness of a BCHP (building cooling, heating and power) system. As a result, man—made in-
terference factors, such as the heat and cooling energy prices etc. can be avoided, making the evaluation of the cost—ef-
fectiveness of the BCHP system more objective. In addition, the authors have also wnducted a case analysis of the cost—
effectiveness of the BCHP system employed on campuses. The results of the analysis indicate that a host of factors, such
as the maximum utilization hours, operation efficiency, enewgy price and system capacity etc., exercise a major influence
on the cost— effectiveness of a “cooling, heating power supply” cogeneration system. One is further led to believe that
because such facilities, as stadiums and assembly halls ete. are characterized by few utilization hours and residential
housings feature a low kilowatt—hour price, it is inappropriate for users of this category to employ the BCHP system. A
poper capacity is favorable for enhancing the cost— effectiveness of the BCHP system. Key words: building cooling,
heating and power (BCHP) supply, incremental evaluation, cost— effectiveness

= Experimental Study of Radial Gas Mixing at the Riser Section
of a Circulating Fluidized Bed] . ]/ YANG Jian—hua, YANG Hai—rui, YUE Guang—xi (Education Ministry
Key Laboratory on Thermal Sciences and Power Engineering, Thermal Fnegy Engineering Department, Tsinghua Univer-
sity, Beijing, China, Post Code: 100084)// Journal of Engineering for Thermal Energy & Power. — 2008, 23(5). —
494 ~499

On CFB (circulating fluidized bed) cold— state test rigs of three sizes, an experimental study has been performed of the
law governing the radial gas mixing in the dilute—phase zone of a riser section. The above—mentioned thee test rigs all
have a riser section with a net height of 4. O m and the section dimensions are respectively: a round tube with an inner di-
ameter of 0. 19 m, a square section of 0.3 m X 0.3 m and a rectangular section of 0. 25 m X 0.5 m. With the sand of
dp=120 Pm and 0=2 400 ke/m’ serving as test bed material and CO; as a tracer gas, an experimental study was per-
formed of such factors as visual fluidization speed U,s particle concentration and dimensions of the riser section etc.
which may influence gas mixing. It has been found that the presence of the particles could reduce the gas lateral —mixing
speed. However, such an influence of the particles on the gas lateral— mixing is not undirectional. For a given wind
speed, there exists a particle concentration tuming point. In case of a concentration less than the one at the tuming
point, D, will decrease with an increase of the particle wncentration. When the particle concentration is greater than the
one at the turning point, D, will increase with an increase of the particle concentration. During the present tests, the
concentration at the turning point was 8 ~10 kg/ m’ and such a turning point should be one of a gas—solid flow pattern.
The diameter of the riser section D1 exercises a major influence on Dr. A ccording to the research findings of academics—
predecessors, Drwill assume a linear increase with an increase of Di. However, a more precise relationship can be de-
termined only when further data have been accumulated . Compared with the particle concentration and the diameter of the
riser section, the gas fluidization speed exercises a very small influence on D, . Key words: circulating fluidized bed, ris-
er section, radial gas mixing, experimental study

= An Exploratory Study of Gas— solid Flow Coupling Characteristics in a
Desulfuration Tower{ ., ]/ PENG Zheng— biao, YUAN Zhu—lin (Education Ministry Key Laboratory on Clean
Coal Power Generation and Combustion Technology, Southeast University, Nanjing, China, Post Code: 210096)// Jour-
nal of Engineering for Thermal Energy &Power. — 2008, 23(5). —500 ~506

By.adapiing, a, numerical calculation method  combining | direct simulation, Monte Carlo Method, (DSMC ) with Euler
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method, studied was the influence of the solid— phase particulate mass cartying rate in a two— phase turbulent flow of a
flue gas desulfuration tower on the gas— phase flow field. When the particulate Strokes number in the tower is kept in a
range from 1 to 100, the gas— solid flow @upling characteristics in the tower was analyzed by gradually increasing the
particulate mass carrying rate. As a result, under different particulate mass carrying rates the in— tower gas—solid flow
characteristics, the particulate concentration distribution along the axial direction, the gas— phase axial speed radial dis-
tribution and the bed layer pressure drop cuwes have been obtained. It has been found that when the particulate mass
carrying rate is ot greater than 0. 031, the particulate flow exhibits a relatively good follow— up nature and assumes a
pneumatic transmission flow state. In such a case, the particulate movement has an extremely small influence on the con-
tinuous phase field and can be neglected. When the particulate mass carrying rate is greater than 0. 031, the gas—solid
flow coupling action in the bed will be enhanced, and the discrete particulate movement will exercise a conspicuous influ-
ence on the gas—phase flow field. The gas— solid two—phase flow characteristics are dependent on each other and ex-
hibit an obvious unstable state and non— unifomity. When the particulate mass carrying rate is relatively big, the bed
layer pressure drop is closely related to the discrete particulate field distribution. Key words: direct simulation Monte Car-
lo method, gas— solid two—phase flow; coupling characteristics

= Image processing —based Detection Method for the Measurement of
Volumetric Gas Content in a Gas—liquid Two —phase Flow| ., ]/ ZHOU Yun— long, SHANG Qiu— hua, FAN
Zhen—ru, HONG Wen—peng (College of Energy Source and Mechanical Engineering, Northeast Dianli University, Jilin,
China, Post Code: 132012)// Journal of Engineering for Themal Energy &Power. — 2008, 23(5). —507 ~511

A method for the on— line detection of volumetric gas content of a gas— liquid two—phase bubble flow has been studied
and developed. The method in question is based on digital image processing technology, employs a high— speed video
camera system to conduct a real time camera shooting and image collection of the bubble flow pocess in vertical risers and
makes use of rim detection and image fill—in techmology to extract gas bubbles and calculate their sizes, thereby calcu-
lating the volumetric gas content. A real time on— line detection and measurement have been made of the volumetric gas
content under different operating conditions. Test results show that compared with real values, the detected values have a
relative error mot exceeding 15%. Having attained a relatively high measurement accuracy, the method under discussion
can be used for the on— line detection of parameters in a gas— liquid two— phase flow. Key words: gas— liquid two—

phase flow, volumetric gas content, image processing, gas bubble

= Gas Concentration and Flame Shape Analysis of the Impinging
Zone in a Gasification Furnace] , ]/ GUO Qing—hua, LIANG Qin—feng, YU Zun—hong, YU Guang—suwo (E-
ducation Ministry Key Laboratory on Coal Gasification, East China Institute of Technology, Shanghai, China, Post Code:
200237)// Journal of Engineering for Themal Energy & Power. — 2008, 23(5). —512~515

By using a water— cooled sampling tube and gas purification analytic system, a hot— state experimental study has been
conducted of the gas concentration distribution of a nozzle plane in a gasification furnace. Through an image processing,
the flame image was divided into three portions along the direction of a gas sampling tube: namely, a flane impinging
zone, a transition zone and a flameless zone. Test results show that the gas wnstituents of the flame impinging plane in
the gasification furnace are closely related with the flame shape, and the gas concentration in the transition zone has the
grealest changes. The maximum concentration of CO7 and O appears at the central location of the furnace. In the flame-
less zone, the measured gas concentration has kept basically unchanged. The ratio of CO and CO2 recovery rate can serve
as an underlying basis for judging the flame shape, or when O concentration decreases to less than 0. 03%, it can be re-
garded as an extinguishment of the flane. Key words: impinging flame, gas concentration, gasification, multi — nozze

contraposition

= Experimental Study of Atomization Characteristics of an Airflow Type Nozzle
[ 5 ]/ REN Lan—xue, MA Sheng—yuan, WANG Yong— feng, PANG Xue—jia (HarbinNo. 703 Research Insti-
tute, Harbin, China, Post Code: 150036)// Journal of Engineering for Thermal Energy &Power. — 2008, 23(5). —
516 =518



