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Hydraulic characteristics of bifurcated pipe running at flow rates of
same discharge and same pumping in pumped storage power station
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Abstract; In order to study the hydraulic characteristics of bifurcated pipes in pumped storage power station when
different units are pumped at the same time, combined with the shape and design parameters of bifurcated pipes in
a pumped storage power station, the hydraulic characteristics of bifurcated pipes in the same unit with the same
pumping and discharge were numerically simulated by using the hydrodynamic model. The results show that, within
the scope of the study, the return flow and low pressure zone will occur in the bifurcated section of the same
pumping operation, and the maximum head loss coefficient is 0. 5. Meanwhile, the flow pattern in the bifurcated
pipe will deteriorate and the head loss will increase when the same hydraulic unit operates with the same pumping

flow, but it is feasible from the hydraulic point of view.

Key words: pumped storage power station; same hydraulic unit; same discharge and same pumping; bifurcated

ipe; head loss; numerical simulation
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Fig.1 Model computing domain
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Fig.2 Calculation domain of diversion bifurcation model for a pumped storage power station in Fujian Province
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Table 2 Comparison of numerical and physical model test results for different operation schemes
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Table 3 Head loss and head loss coefficients of different Fr and Re in operation with same pumping flow

1—1 Wi 2—2 Wi
ViES h¢/m A
WE/(m® - s7) Fr Re/10° W/ (m® - s7h) Fr Re/10°
- 50 0.36 12.7 50 0.36 12.7 0.14 0.43
)
100 0.73 25.4 100 0.73 25.4 0.54 0.41
2 Sk
150 1.09 38.1 150 1.09 38.1 1.17 0. 40
| S 50 0.36 12.7 50 0.36 12.7 0.13 0.39
=2 7
N 100 0.73 25.4 100 0.73 25.4 0. 49 0.38
2 SHLAH
150 1.09 38.1 150 1.09 38.1 1.09 0.37

RS 15U 2 SHAK S | SRR 2 5 SR L, K Sk 2k Sk Skt 2k R 40
K HFETE T 1Sk 2 SHLRES 1 5 3PUK 2 5Pk BT, K Sk Bk ook Sk it 2k R 550 K
(%3 5£4),
3.3.2 D/d.B A& FHRAKKRBK G R

) [ A5 F s A TR AR LB, S AR /N A T N i K, ZE LR BRI OK Sk Rk Kk
IR RBOB A (£ 5) o AR SIS, 7072 fB K, S8 10 9 — SO SRR OR KI5 5
] PRR BOK TR K S0 R SR S 4512k RBCERBE A 5375 F 3E s (£ 6) .
3.3.3 RIAR4HEATEERIAG B KIER

HE 3 BT A SR H 2 SHLHUK SR & Fists, KCEsEA 2 53248, 2 B8 RE K 45 KR
YERTL I 15 38 208 Bok i 20 ( LK DT 16 e ) 1 5 S8 S8 A K N, 32587 9 7= A Il 4
| SHHUARET, KA EERM 1538, FE NSRRI, 7E 2 5383 D™= A/ INERIRRIX , 2 553
BLAZK I K0 A 2 5 38 I 245 78 2 5 SO Ja i EHEE WIE B —/INE R R X A E8 5 2052
M), YA T 25 M, 78 S A AE— I S s K X 9 R R A — 8 TR B2 I, X LA is 17 ] e A AN F 52
W, AHHCFIEH 277 T80, 1 ALK 2 S KSR N sl Ti AT R,



555 1 WRTF A, 55 K aE RE R ol [A) 2 Rl il A 1B 47 2 A A 1 e 417

F4 EREBYIEITIREKSLIRK KKIRKRE x5 AR D/d FRAIKLIRRRAKLIRKRE
Table 4 Head loss and head loss coefficient under (A=A 100 m’ /s)
normal single-unit operation conditions Table 5 Head loss and head loss coefficient under
e Pkt (m® - s) hy/m A different diameter ratios of main and branch pipe
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Fig.3 Flow field diagram in bifurcated pipe with flow rate of 100 m*/s
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