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HYDRAULIC TRANSIENT WITH PROPAGATION OF INTERFACE BETWEEN
OPEN-CHANNEL FREE SURFACE FLOW AND PRESSURIZED FLOW

By Takashi Hosopa, Kazuya INOUE and Akihide Tapa

Synopsis
The hydraulic transients with the propagation of multiple interfaces between open channel free sur-
face flows and pressurized pipe flows, which can be seen due to the rapid change of flow discharge in
the sewer network system, the tailrace tunnel of hydropower plants, etc., are investigated numerically.
The fundamental 2D simulation model is firstly proposed for the simple assumed flow field by means of
the control volume method. The numerical treatment of the propagation of an interface is considered in
the mode! and then combined with the common methods of numerical simulation for the 2D unsteady
imcompressible flows. The simulation model developed here is applied to the hydraulic transients
caused by the rapid change of discharge in the closed conduit with vertical slots such as manholes. It
will be shown that the intrusion process of the long air cavities through vertical slots can be reproduced
numerically in good agreement with the laboratory tests.
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Fig. 1. Approximate graphical method for surging at initially full
flowing tail-race tunnel [1].
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Fig. 3. Coordinate system for 2-D free sur-

Fig. 2. Coordinate system for 2-D pressurized
face open channel flow region.

flow region.
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Fig. 4. Classification of flow domain and definition points of hydraulic variables.
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Fig. 6. Side view along B-B line of Fig. 4.
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Fig. 7. Subjected flow domain for test simulation.

Table 1. Conditions of test simulation
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Fig. 9. Spatial depth distribution along y axis.
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Table 2. Hydraulic variables of laboratory tests
Q(1/s) Ulcm/s) D (cm) ¢ {cm) tank L (cm) L {cm) hs; (cm) 1{cm) he(cm) #n  Re

Run 1

0.224
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1.8 1.8 sl 184

110

9.0

2 512 0.008 11052

Run 2
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2 5.12  0.008 11052
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Fig. 13. Calculated results of depth distributions with eddy viscous term (Run 1, @=0.05).

ML, WEMERE D, % ak|V] & S L CHE LR Fig. 13 Th 2, 227L, v 3y HAO
EANEETH Y, Fig. 13 T a=0.05 2HVTW5, REBEMEE MM L AFHEERIZ, SREOR
AEBLUKERIHL ) OREHFRONL, LEL, HREEFEOKEOREFMIIRL L, BHEMHRIC
REBERCROAD(URLEFBER SR TRV, XKERBORABRICHE LT, Benjamin®



HE - L - S ER - RAKBRUEREOEEE R LA ET RO BIERET 603

y

Fig. 14. Schematic illustration for evaluation of pressure near
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