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A METHOD ON THE DESIGN OF CONTRACTION DUCTS

Ii Su-xun
(Beijing Institute of Aerodynamics)

Abstract

In this paper a procedure is developed for the design of contraction duets, using
solutions based on separation of variables for ‘he siream function equations of incom-
pressible axisymmetric potential flow.

A new type of axial velocity distributicn funsciion is suggested. Under a wide
range of contraction retiys, this funection cun be used to greatly reduce the length
of ducts and provide a high quality of flow, such as small adverse pressure gradient
near the wall 2t entrance, uniformity and parallelism of the flow at exit and freedom
from separation in the whole flow field, ete.

By using this method, a shallow octagonal form contraction duct of a wind tun-
nel with contraction ratio 13.025 was designed, built and tested. Theoretical calcula-
tions are compared with test results, they show good agreement. In the present case
the adverse pressure gradient is so small that no perceptible region of separation is
observed. The velocity distribution at entrance, exit or on the wall is perfectly sa-
tisfactory. The maximum non-uniformity in the exit velocity distribution is less than
04%.



