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Fig 1 Sketch of discharge tunnel of Jiudianxiaw ater conservancy project
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Fig 2 Flow regime and measuring pressure points after sudden enlargenent and bottom drop
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Table 1 M easure resultsof aerated concentration at different places of bottom
flow after sudden enlargement and bottom drop at test levels %
/m W ater head
From the bottom
drop 95 11 93 38 92 00 89 00 56 00
20 8 21 8 22 8 12 6 86 32
50 0 41 45 42 37 27
23 ,
: (9 (D
ha+t h- h
] da ~ 11 - 1y
o= 1
7/ (1)
(3] , ha (m); h
45 , 20 (Mm)h (m); v
, , m/9)
93 38m
2
2 93 38m
Table 2 The snallest flow ing cavitation number on the sidew all and the charge of flow ing cavitation number
along the bottom of discharge open channel under 93 38 m w ater head
Ab=Q 5m Ab=Q 8m
M easuring /kPa o M easuring /kPa o
point Flow ing cavitation point Flow ing cavitation
Pressure num ber Pressure num ber
40* - 90 Q15 47* 58 Q21
52# - 131 Q14 56" 35 Q19
64" - 181 Q 13 59* 49 Q21
79* 24 1 Q22 72* 29 1 Q29
81* 36 8 Q23 73* 36 3 Q31
83" 15 9 Q 19 74" 36 8 Q31
1 40% , 52 64% | 4T* 56", 59* ; 79%,81% ,83% | 72%  73% | 74*

Note 40% , 527, 64* | 47% | 56% , 59% measuring points on the sidewall, 79, 81% , 83" , 72* | 73% , 74" measring points at the bottom of
discharge open channel
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Fig 3 Noise frequency gectrum of 95 11m water head (w ithout protrusion)

128 -
126 — FH{L E 4% B Smilitude vacunm;
I -+ - ¥ B g P Background noise
124 L
Sg122
5= 120 A
118 iy U O
VY 2 Al
116 ! i
114 ) ) R A . )
40 60 80 100 120 140 200
i FE/kHz
Frequency
4 93 38m (8mm )
Fig 4 Noise frequency pectrun of 93 38 m water head (8 mm protursion)
1) Q5m Q8m ,
, , 4mm
) ) 93 38m
3)
2) 1
Q 8m (Ahb= Q 16) , ’
[ ]
[l , 1997 (12): 42-45
, M1
, 2005
, : M1/ . : , 1998
c1// . : , 1990

[R] : ,1982



222 ( ) 34

Hydraulics experiment study of Jiudianxia discharge tunnel’s
sudden enlargement and bottom drop types

XUW en-hai,L U Tai-shan, NAN Xiao-hong
(1College & Hydraulic and Hydrgpav er Engineering, X i'an U niversity  Technology, X i'an, Shaanxi 710048, China;
2 College o Hydraulic and A rchitectural Engineering,N ortw estA & F U niversity, Yangling, Shaanxi 712100, China)

Abstract: By hydraulic model tests, the flow regime, characters of cavity and influence on the aerate
quantity, pressure on side wall and under water noise were observed and the hydraulic and cavilation
characteristics of sudden enlargement and bottom drop types were studied The width of sudden
enlargenent w as determ ined to be Ab= Q 8m, and the height of protrudisions low er than 4mm w as used as
control standard of construction unevenness

Key words discharge tunnel; sudden enlargement and bottom drop types hydraulic characteristic;

model test
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Optimal selection of cascade reservoirs compensation benefit
of the Yellow River mainstream based onAHP
and catastrophe evaluation

XIA Zhong"? HUANG Qiang',L IU Han®,L U Y u-jie'
(1 Institute of W ater Resources and Hyd roelectric Engineering, X i'an U niversity  Technology, X i'an, Shaanxi 710048, China;
2 TheUpper Yellav River Hydrgpaw er D evelgpment Col td, X i'ning, Q inghai 810003, Ching;
3 China Paver Invesment corporation N orthw est B ranch, X i'an, Shaanx i 710061, China)

Abstract: Considering ocial, eco-environmental and economic factors, the projects index system of
cascade reservoirs compensation benefit of the Yellow River mainstream is established, andw ith AHP and
catastrophe evaluation, synthetically evaluation was done of the six schames of cascade reservoirs
compensation benefit of the Yellow River mainstrean. Results show AHP and catastrophe evaluation
methods can be used inM ultiple CriteriaD ecision-making (M CDM ).

Key words analytic hierarchy process (AHP); catastrophe evaluation; the Yellow River mainstream;

compensation benefit; project optimal selection



