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Fig.1 Separation point of unsteady Fig.2 Bifurcation of tailwater tunnel
free-surface pressuried flow
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Fig.3 Plan of tailwater tunnel
with sloping ceiling
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Fig.4 Variation of water head for Fig.5 Variation of discharge through Fig.6 Water head gradient
a section of a sloping ceiling tunnel a section of a sloping ceiling tunnel along the tunnel
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Table 1 Calculated results of transient flow in sloping Table 2 Calculated results of transient flow in sloping
ceiling tunnels with different gradients of top slope for ceiling tunnels with different gradients of base slope for a top
a base slope gradient of 0.03 and a bottom width of 20 m slope gradient of 0.04 and a bottom width of 20 m
/m /m /m /m /m Jm
S01 0.03 242.210 316.631 < —8.000 S05 0.00 263.734 300.683 4.222
S02 0.04 259.800 309.914 -6.723 S06 0.01 261.797 303.620 0.641
S03 0.05 269.385 300.630 9.737 S07 0.02 260.491 306.249 -4.586

S04 0.06 269.410 294.788 9.896 S08 0.03 259.800 309.914 -6.723
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Table 3 Calculated results of transient flow in sloping ceiling

a.
tunnels with different bottom widths for
top and base slope gradients of 0.04 and 0.03
4~6 /m /m /m /m
S09 19 234.134 312.300 < —8.000
S10 20 259.800 309.914 -6.723
S11 21 261.285 306.872 -2.253
S12 22 262.307 304.288 0.007
b. 1
c. 2
d. 3
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Transient flow calculation for sloping ceiling tailwater
tunnels and their body-type design for hydropower stations

DENG Ming-hua LIU De-you ZHOU Jian-xu
College of Water Conservancy and Hydropower Engineering Hohai Univ.  Nanjing 210098 China

Abstract A study is made on the methods for calculation of the unsteady free-surface pressurized flow in tailwater tunnels
with a sloping ceiling and their body-type design and an introduction is given to their operational characteristics. Based
on the improved slot model a transient flow calculation is performed to verify the scheme of canceling the tailwater surge
tank at a large-scale hydropower station and a separation point treatment method for the unsteady free-surface pressurized
flow is proposed. Aiming at tailwater tunnels with different top and base slopes and different bottom widths a
comparative analysis is made on the calculated results under some adverse conditions. The results indicate that by
reasonable selection of the body-type parameters the tailwater tunnel with a sloping ceiling can replace the tailwater surge
tank so it is feasible to cancel the surge tank and that the gradient of the top slope has a great effect on the tailwater

system while the effects of the gradient of the base slope and bottom width are relatively small.

Key words tailwater tunnel with sloping ceiling unsteady free-surface pressurized flow slot method body-type design

of tailwater tunnel





