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= Numerical Simulation Study of Flow Distribution Devia-
tion in Heating-surface Tubes of a Roof Superheater [ , |/ FAN Wei-dong, HAN Xiao—gang, HAO Wei-dong
(Institute of Mechanical and Power Engineering under the Shanghai Jiaotong University, Shanghai, China, Post Code;
200240), HONG Mei (Shanghai Boiler Co. Tid., Shanghai, China, Post Code: 200240) // Journal of Engineering for
Thermal Energy &Power. — 2003, 18(4). —343 ~348
A detailed numerical simulation study was conducted of the flow distribution in the heating-surface tubes of a boiler roof
superhealer featuring a distribution header with a bent inlet. The inlet elbow has a relatively great impact on the flow dis-
tribution in the distribution header with different flow deviations occurring in tubes at different zones of the elbow. The
flow rate in the tubes located at the outer side of the elbow is excessively great while that at the mner side of the elbow is
excessively small. Moreover, the flow rate in the tubes of a straight-tube header adjacent to the elbow outlet will also be
affected by the elbow. After a tube explosion caused by the excessively small flow rate in heating-surface tubes located in
the above zone the flow rate in the nearby tubes with excessively great flow rates will be drastically reduced, thus trigger-
ing chain explosions of tubes. Finally, on the basis of calculations and analyses the causes and specific features of the
flow deviations were identified and verified, and relevant measures adopted for eliminating flow deviations and solving the

pwoblem of tube explosions. Key words: boiler; superheater, tube explosion, numerical simulation

= Experimental Investigation of Intensified Heat Exchange Based on Self-
excited Oscillating Pulse Jets[ , |/ GAO Hong, ZENG Dan-ling (Power Engineering Institute under the Zhongqing
University, Zhongqing, China, Post Code: 400044) // Journal of Engineering for Thermal Energy &Power. — 2003,
18(4). —349~351
A preliminaty exploratory study was conducted of the mechanism of self-excited oscillating pulse jets-based intensified
heat exchange. Furthemore, a contrast test was performed of the heat exchange conditions with or without a resonant cav-
ity. Through tests it is found that the self-excited oscillating pulse jets produced by a Helmholtz resonant cavity have in-
tensified the dilution mixing of fluids in a tube, thus destroying boundary layers and resulting in an intensified heat ex-
change. During the tests it has also been discovered that the increase in pressure difference at the two ends of the reso-
nant cavity will generate more intensified pulse flows, significantly enhancing the turbulence degree of fluids and, as a re-
sult, intensifying the in-tube flow heat exchange. Key words: self-excited oscillation, pulsation, jet flow, intensified

heat transfer

= Pre-mixed Combustion Tests of Combustible
Gases in Tubules and the Combustion Scheme of a Micro Turbo-engine [ . |/ HU Guoxin, WANG Ming-lei
(Department of Aerospace & Aeronautical Engineering, Shanghai Jiaotong University, Shanghai, China, Post Code:
200030) // Journal of Engineering for Themal Energy &Power. — 2003, 18(4). —352 ~355
In the light of the current development state of micro turbo-engines discussed are the intractable problems related to the
maintenance of stable combustion in tubules. An experimental research has been conducted with respect to the flame sta-
bility of premixed combustion of fuel gas and air in the tubules. The ignition concentration limit of hydrogen and acetylene
combustion was identified through tests. The test results show that it is feasible to conduct premixed burning of com-
bustible gas and air in the tubules, but ther is a significant reduction in the range of combustible product concentrations.
The use of supercharged combustion can lead to an increase in the range of combustible concentrations and may enhance
combustion stability. In comparison with large channels the tubules will not easily be subject to a back-fire, but is liable
to suffer fiom flame extinction. However, a mixed gas flow with a relatively high fuel gas concentration will ot be blown
out easily and also enjoys fairly good combustion stability. Key words: micro tubo-engine, cmbustion stability, micwo-

fine channel, . fuel-air ratio



