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Schematic diagram of the testing device
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Fig. 3 The relationship between water flow velocity,
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ventilation volume, and average wind speed

in ventilation tunnels
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Fig.5 The relationship between wall wind speed
difference, relative change rate of wind speed,
and area ratio A, /A
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Fig. 9 Comparison between calculated and measured

ventilation values in equation (1)
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Study on Ventilation Characteristics of High Velocity

Open Flow Spillway Tunnel

WANG Ao-hua
(China Three Gorges Construction Engineering Corporation, Chengdu 610000, China)

Abstract: Considering the lack of research on the ventilation characteristics of open flow spillway tunnels under high
flow velocity conditions, based on a 50 m/s high-speed jet test device, this paper investigated the effects of flow velocity,
ventilation tunnel area, and relative height of spillway tunnels on the ventilation volume and wind speed distribution in
ventilation tunnels. By analyzing 44 sets of prototype observation data and 28 sets of experimental data, an empirical for-
mula for calculating ventilation at high flow rates was proposed. The results show that the measured value of ventilation
is 2. 1-9. 6 times of the standard value when the water flow velocity is 18. 0-37. 2 m/s. As the area of the ventilation tun-
nel increases, the rate of increase in ventilation volume gradually decreases, and the distribution of wind speed inside the
ventilation tunnel is related to the area of the ventilation tunnel. The ventilation volume first increases and then decreases
with the increase of the height of the spillway tunnel, and the change in the relative height of the spillway does not change
the wind speed distribution characteristics. The calculated ventilation value by the improved formula is relatively close to
the actual measurement value, with 3/4 of the data within the 20% error line range. Research results can provide guid-
ance for engineering practice.

Key words: ventilation volume; high velocity flow; open flow in spillway tunnel; ventilation tunnel





