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tive diagnosis result can be obtained thwugh a comparison with the established rules. Then, with respect to the fault
modes with the same qualitative features but different quantitative values appropriate quantitative information can be fed
into the SDG in connection with a fuzzy theory. By calculating and comparing the subordination degree of the mode being
diagnosed to a known fault mode a system fault can be determined. The test results of several case studies indicate that
the method devised by the authors is feasible. Key words: sign directed graph, fault diagnosis, measoning mles, quali-

tative model, quantitative analysis

= Experimental Study of Internally Finned Heat Exchange
Tubes Made of Different Materials and with Petal-shaped Flat Channels| . | /11 Zhi (Institute of Civil &Re-
frigeration Engineering under the Harbin University of Commerce, Harbin, China, Post Code: 150028) [ flournal of En-
gineering for Thermal Erergy &Power. — 2005, 20(6). —624 ~627

Through an experimental method studied was the convective heat exchange and resistance-characteristics of internally
finned heat-exchange tubes with petal-shaped flat channels. A fitting of the experimental correlation of convective heat
exchange and mesistance within the range of measured Reynolds number was carried out. Moreover, by employing the
three criteria of equal mass flow rate, equal pump power and equal resistance compared was the heat transfer effectiveness
of finned tubes and ordinary bare tubes when different materials were used. It has been found that the material used for
the fins has a relatively great influence on heat-exchange intensification effectiveness. However, irrespective of the kinds
of materials used, ntemally finned tubes with petal-shaped channels enjoy relatively high heat exchange effectiveness.
The intensification effectiveness is especially conspicuous under the condition of a low Reynolds number. Key words: in-

ternally finned tube, experimental study, intensified heat transfer, fully developed zone

= Combined Cycle System Concept for the Recovery of Pressure
Energy of a Natural-gas Pipe Network [ ., | | WANG Song-ling, LUN Li-yong, XIE Ying-bai (Department of
Power Engineering, North China University of Electric Power, Bapding, China, Post Code: 071003), CUI Hong-gang
(Wenzhou Power Generation Co. Lid., Wenzhou, China, Post Code: 325602) //Journal of Engineering for Thermal Fn-
ey &Power. — 2005, 20(6). —628 ~631

With the widespread application of natural gas and the incessant development of related technmologies the transmission pre-
ssute of natural-gas pipe networks is becoming higher and higher, resulting in the accumulation of tremendous pressure
energy. The authors have come up with a gas and steam mbined cycle system for recovering the pressure energy of a
natural-gas pipe network. Through the expansion of high-pressure natural gas in an expansion engine some portion of the
energy is recovered to make up for a portion of the consumed woik of a compressor. The low-pressure natural gas afier ex-
pansion is used to ol consecutively the compressor inlet air and steam turbine exhaust steam followed by the recovery of
some portion of the flue-gas waste heat. A qualitative analysis of the economic benefit created by the relevant portion of
the system flow path for the combined cycle was conducted, exhibiting the high potential of enhancing the combined ¢ycle
efficiency and of utilizing energy in a comprehensive way . Key words; natural-gas pipe network, pressure energy, gas

and steam combined cycle, expansion engine



