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Fig. 1 Schematic diagram of a system for calibrating

a y-ray densitometer
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Fig. 2 Diagram of a y-ray measurement system 2.1
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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—



