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First Elbow Design for the Improvement of Tunnel Performance
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Abstract

In the cavitation tunnel, the first corner playes role for the flow direction to execute
90-degree turn. So, energy loss is serious, and the cavitation phenomena well occur in the
guide vane surface. In this paper, the flow in the first comer was numerically calculated.
From the calculation result, cavitation phenomena mainly occurred in the suction side of the
last guide vane and vicinity that vane and tunnel wall adjoin each other. And bubbles
occurred from all guide vanes if the flow velocity in the test section reaches the any critical
value. We could analogize with our experience in the water tunnel that bubbles that
occurred in time not vanish, and become miniature in the flow although the pressure
recover. So, they circulate with flow in the tunnel, and come into view in the test section.
Therefore, first corner must be designed for bubbles not to appear in the test section
according to the flow condition like velocity and pressure demanded by the experiment. We
analyzed flow in case that the first elbow configuration was redesigned and some of the
existing guides vanes were eliminated. And we presented that first eloow can be easely
designed for the improvement of tunnel performance through the computational analysis.

% Keywords: CFD(£ Xl &), Cavitation Tunnel(2& #ZX), Cavitation Phenomena(E2S & &),
Guide Vane(|%< )
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Fig. 1 First elbow configuration that is
installed the guide vane.
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Table 1 Geometric data of the test section
and diffuser.

Test Velocity 6~9
Section Length 12
Diffuser Inlet 3 by 1.4
(Squire Qutlet 2.2

i (Diameter)
. Length 9.5
Circle) [~ Area Ratio 0.905
# 21
Corner Guide vane ]
(regular interval)
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Fig. 2 The cross section of the guide vane.
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i 3 6 # 21 Outlet [ 2.42
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Table 2 Computational code and the
boundary condition. E

Solver FLUENT
Governing Standard k-¢ equation

Equation with wall function
Algorithm SIMPLEC

Scheme Second order upwind | T e o

Wall No slip condition @2m > 2eim)

Boundary Symmetry Symmetric

condition plane con@ition (@)
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Fig. 4 Vector plot in the inlet and outlet of
the guide vane.
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Fig. 5 (a) Mass flux and (b) average velocity
through out of the guide vane.
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Fig. 8 Estimated region which cavitation
phenomena may happen in the guide vane
surface (Uin = 8).
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Fig. 9 Pressure distribution on the guide
vane surface.
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Fig. 11 Maximum pressure on the guide vain
surface.
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Fig. 13 Pressure distribution in the

symmetric plane.
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