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Effect of Supersonic Condensing Nozzle Flow on Oblique Shock Wave
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Abstract

Last several stages of high capacity fossil power steam turbine and most stages of nuclear
power steam turbine operate on wet steam. As a consequence, the flows in those cascades are
accompanied by condensation, and the latent heat caused by condensation affects an oblique
shock wave being generated at the vicinity of trailing of the blade. In the case of expanding of
moist air through a suction type indraft wind tunnel, the effect of condensation affecting the
oblique shock wave generated by placing the small wedge into the supersonic part of the nozzle
was investigated experimentally. In these connections, the relationship between condensation
zone and reflection point of the incident oblique shock wave, angle between wedge bottom wall
and oblique shock wave, and the variations of angles of incident and reflected shock. waves due
to the variation of initial stagnation relative humidity are discussed. Furthermore, the relation-
ship between initial stagnation relative humidity and load working on the nozzle wall, obtained
by measuring static pressure at the nozzle centerline, is discussed.
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Worst Case Analysis of Circulating Type Ropeway
Using Optimal Design Technique

Soo Jin Choi and Jae Kyun Shin
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Optimization Technique(# & & HZ A A 7]4¥), Derailment (B4}

Abstract

An optimal design technique is used as a systematic approach to analyze the worst case of a
circulating type ropeway for a given geometry and operating conditions. Worst case is meant here
the case when the positions and weights of the cars are so conditioned that the minimum of all
the reaction forces between the main rope and the towers is minimum. In the course of this study,
a general theory for the deflections and tensions of the main rope were also derived taking into
account of the variation of the weights and positions of the individual cars. And through an
analysis of example ropeways, some general conditions for the worst case are deduced.
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Table 1 Various numerical data for the example rope ways

G(kg) w (kg/m) We(kg) Wr(kg) Xin (m)
10000. ‘4.11 200. 500. 150.

Table 2 Reaction forces, R;(kgf), for (a) Ropeway A, (b) Ropeway B

Tower (i) 1 2 3 4 5 6 7 8
Al —3493.6 | 2514.5 1439.7 1419.5 203.0* —1036.7 511.0 5616.4
A-2 —3368.5 | 2916.2 1854.8 1717.1 422.8* —1808.3 793.0 6081.2
A-3 —3260.1 2930.0 1860.0 1590.0 148.1* —1959.8 873.1 6090.1

* minimum reactions (@

Tower(7) 1 2 3 4 5 6 7 8
B-1 —3493.6 2514.5 1439.7 1777.7 —774.1 —1317.9 511.0* 5615.9
B-2 —3368.5 | 2916.2 1854.8 2085.1 —583.1* | —1169.8 793.0 6080.5
B-3 —3545.3 | 2527.7 1440.8 2075.6 —454.6* | —1304.6 701.2 5894.8

% minimum reactions (b)
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Interval

rower@\ 1 2 3 4 5 6 7 8 |Xo(m] Ri (ke
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Fig. 8 Flow visualization using wool tuft method




