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A New Type Branch Pipe for Penstock - Bulkhead Type Branch -
Akira Mori*, Katsumi Izuhara#*

KAWASAKI HEAVY INDUSTRIES, LTD. (KHI) has developed the new type branch pipe
called "Bulkhead Type Branch", that has bulkheads in the branch pipe. The
results of the analyses were proved by Finite Element Method and the measurement
stresses for the pressure test on a corresponding full-scale trifurcation model
which was consisted of one main pipe of 2.2 m dia. and three branch pipes of
1.0 m dia. )

In addition, the hydraulic characteristics of bifurcation and trifurcation
to which this new type branches were applied were investigated.

This new type branch pipe of KHI has the following features and
characteristics.

(1) It is technically suitable for multifurcation pipe that has more than
two (2) branches and also more economical than the conventional type
branch.

(2) 1t was found that the energy losses under the symmetrical flow in the
hydraulic model experiment were lower than those of the conventional
type such as wye branch and spherical branch. Especially in the pumped
storage hydroelectric plant energy losses are minimized most at
confluence where the water pumped up flows into main pipe from branch
pipes, as the branch angle is zero.

(3) The stress analyses are very simple, because this new type branch need
not be reinforced by U-girder, Ring-girder and reinforcement rings
which wye branch and spherical branch respectively need.

(4) The excavating area required for this new type in a tunnel is smaller

than the conventional types, and excavating volume is more than the
spherical branch type, however less than the wye branch type.

* KAWASAKI HEAVY INDUSTRIES, LTD.



