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Tab. 2 Calculation results of a CORC system
/°C kW /K] * kgt /Ky kg™!
300 0.53  1140.52 59.02 15.99
325 0.55  1362.48 63.27 19.19
350 0.61  1685.44 67.35 27.47
375 0.64  1966.69 71.25 32.39
400 0.67  2164.83 75.10 34.11
425 0.73  2358.87 78.81 36.65
450 0.79  2544.61 82.50 40.57
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= Study of the Thermophysical Characteristics of a Super—
critical Fluid at the Quasi-critical Point Based on the Ray Method ZHAO Yu BI Qin-cheng HU Ri-
cha ( National Key Laboratory on Multiphase Flow in Power Engineering Xi“an Jiaotong University Xi‘an China

Post Code: 710049) // Journal of Engineering for Thermal Energy & Power. —2013 28(3) . —252 ~256

When P =22 to 25 MPa and the mass flow speed inside a tube G =1 000 to 1 500 kg/( m’s) and the temperature
of the fluid t =200 t0 420 C experimentally studied in a comparatively systematical way were the physical charac—
teristics of the fluid in a critical flow inside a vertical riser by making use of a single beam of gamma ray and adop—
ting the dynamic measurement method. On the basis of the test and in the light of the characteristics of the radioac—
tive ray having a relatively high sensitivity the influence of two characteristic parameters i. e. the ambient tempera—
ture and distance between the test section and the radioactive source on the radioactive ray count rate of the fluid
was obtained. The former has little influence on the count rate in a relatively small variation range and the distance
also reflects that the energy attenuation will follow a variation law of a negative exponent. The variation laws of both
count rate curves with the temperature when the mass flow speed is 1 000 kg/( m’s) and 1 500 kg/( m’s) respec—
tively at 23 MPa are very similar and the values thus obtained from the curves are in very good agreement with the
theoretical ones. The measurements at 23 MPa and 25 MPa respectively show that the pressure has little influence on
the measurements by making use of the gamma ray. Key words: critical fluid gamma ray densitometer count rate

radioactive source critical pressure zone

= Comparison and Optimization of Low Temperature Flue
Gas Power Generation Systems in Iron and Steel Enterprises ZHANG Li-hua WU Lijun HU Hao-
ran GAO Xiu-ing( Thermal Energy and Environment Engineering Research Institute Tongji University Shanghai

China Post Code:201804) // Journal of Engineering for Thermal Energy & Power. —2013 28(3) . —257 ~261

To make use of the flue gas waste heat at 200 to 450 °C from iron and steel works with a high efficiency simulated
and calculated were the thermal efficiency exergy efficiency and power generation capacity of the working medium
in unit mass of an organic Rankine cycle ( ORC) and a steam-organic combined dual Rankine cycle ( S-ORC) by
using the software EES. Through a comparison of the performance of various power generation systems the measures
for optimizing the low temperature power generation systems were investigated. To further utilize the exhaust steam
waste heat from the turbines of an ORC system a cascade organic Rankine cycle was designed for heat sources at
300 °C and above. When the performance of various power generation systems is taken into account in a comprehen—

sive way it has been concluded that for flue gases at 200 to 300 °C an ORC power generation system can be adopt—
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ed with R141b serving as the working medium for flue gases at 300 to 450 °C a CORC power generation system can
be adopted. Due to the thermal efficiency exergy efficiency and power of a steam organic Rankine cycle being high—
er than those of the traditional steam Rankine cycle and such a cycle capable of effectively lowering the negative
pressure of the working medium in the condenser for heat sources at a temperature higher than 450 °C a steam or—
ganic Rankine cycle can be used to replace the traditional steam Rankine cycle. Key words: intermediate and low

pressure Rankine cycle power generation system organic working medium

480 t/h = Experimental Study of the Fly Ash Characteristics of a 480
t/h Circulating Fluidized Bed Boiler LIU Xing-guo LIU Hai-yu JIN Yan ( College of Electrical and
Power Engineering Taiyuan University of Science and Technology Taiyuan China Post Code: 030024) ZHANG
Zong-heng ( China Coal Pingshuo Electric Power Engineering Co. Ltd. Shuozhou China Post Code: 036800) //

Journal of Engineering for Thermal Energy & Power. —2013 28(3) . —262 ~266

With a 480 t/h circulating fluidized bed boiler serving as the object of study through various tests investigated was
the influence of coal feed characteristics total air quantity primary air quantity and the pressure in the air chamber
on the flying ash characteristics and microscopically analyzed were the flying ash characteristics. The test results
show that the carbon content of the flying ash will exhibit the peak value characteristics with the distribution of the
particle diameters and when the particle diameter of the flying ash is 37 wm the carbon content of the flying ash will
attain its maximum value. At a load below 100 MW when the oxygen content at the outlet of the economizer increa—
ses from 3.5% to 4. 5% the carbon content of the flying ash will decrease by about 3% . When the primary air
quantity decreases from 15 x 10" m’/h to 14 x 10* m’/h the carbon content of the flying ash will decrease by a—
round 2% . When the air pressure goes up from 8 kPa to 12 kPa the carbon content of the flying ash will decrease
by about 4% . The characteristic results of the surface structure and pore structure of the flying ash obtained by using
a scanning electronic microscope ( SEM) show that the pore characteristics of the flying ash in various particle di—
ameter sections display gradual change characteristics which is in agreement with the particle diameters and carbon
content distribution characteristics of the flying ash. Key words: circulating fluidized bed boiler operating parame—

ter flying ash particle diameter distribution pore structure

= Experimental Study of the Absorption Intensified Type
Water-gas Conversion Reaction Based on a Calcium-base Absorbent LIU Yang LI Zhen-shan CAI
Ning-sheng ( Department of Thermal Energy Engineering Tsinghua University Beijing China Post Code:

100084) //Journal of Engineering for Thermal Energy & Power. —2013 28(3) . —-267 ~271



